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Case Narrative

Nothing unusual was noted during preparation and analysis of these samples.
QC data for this set is with set SX-0182-AA.
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9/25/93 Data Package Receipt Dates

for Project 100-KR-4

HEIS Samp | Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Nutber | Sample Number | File Number |  Number Laboratory ~ |N| VOA  |[N|SEMI VOA |N|PEST/PCB |N| WETCHEM |[N| METALS |  COMMENTS |N| RADCHEM |Rcvd DP |
---------- e B B el B el I B B el o B Bl B L
BOBL18 |9306L821/ | 1161 WESTON IN] IN| IN| Iv] 7/06/93 IN| 106/09/93 IN] | 7/06/93]
BOBL19 |BO8L79 »( [ 246 DATACHEM In| | IN| fv| 7/07/93 |N] |06/12/93 IN| | 7/07/93|
....................................................................................................................................................... (2FAS aeopeene
B08L20 |9306L91.0‘/ 79 WESTON |Y| 8/02/93 |v| 8/02/93 |v| 8/02/93 |Y| 8/02/93 |Y| 8/02/93 |06/17/93 {Y] 8/06/93 | 706/93]
BO8L21 | |9306L940J | 179 WESTON IN] IN] | [N| |Y| 8/02/93 |06/17/93 IN| | 8/02/93|
BO8L22 | |9306L940\/ | 1179 WESTON |¥] 8/02/93 |N| IN] IN| IN] |06/17/93 IN] | 8/02/93|
BO8BL23 | [9306L940 | 17 WESTON IN| IN| IN| |Y| 8/02/93 |N| |06/17/93 IN| | 8/02/93|
BO8L24 | |BO8BLGA ] 250 DATACHEM 72 |N| It IN]| [Y| 8/04/93 |N| 106/30/93 IN| % | \8}&/93]
BO8L25 | |9306L852 / | 1166 | WESTON Y| 7707793 |Y| 7/07/93 |¥| 7/07/93 |Y| 7/07/93 |¥| 7/14/93 |06/11/93 |Y| 8711793 |Y8/11/93|
BO8BL26 | |93061852/ | 1166 | WESTON IN| L |l IN] Y| 7714793 |06/11/93 IN] | 7/14/93]
| |9306L852./ | 1166 | WESTON Y] 7/07/93 |N| IN]| IN] IN| 06711793 IN] | 7/07/93]

| |9306L852] | 1166 | WESTON Ll IN| IN| Y] 7/07/93 |N| 106/11/93 IN| | 7/07/93|

[ [BO8L79 / | 246 | DATACHEM / IN] IN| IN| [Y{ 7/07/93 |N]| [06/12/93 IN| 7/97/93]
................................................................................................................................................. VieLy SNy

| [9306L063 | 1175 | WESTON |v| 8/02/93 |v| 8/02/93 |¥| 8/02/93 |Y| 8/02/93 |Y| 8/02/93 |06/29/93 jY] 8/06/93 | 8/06/93|




9/25/93 Data Package Receipt Dates

for Project 100-KR-4

HEIS Samp | Client Master DP DP Sequence \ Y \ Y Y \ Date OSM
Nurber | Sample Number | File Number |  Number Laboratory  [N] VOA  |N|SEMI VOA |N|PEST/PCB |N| WETCHEM | METALS | COMMENTS IN| RADCHEM |Rcvd DP |
---------- ] ] el B B B B B B B B B il b Rl
BO8L31 | |9306L063 ] 175 WESTON ] In| IN] IN| Y| 8/02/93 |06/29/93 IN| | 8/02/93]
BO8L32 | |9306L063 ] 175 WESTON |Y] 8/02/93 |N] IN] IN| IN| 106/29/93 IN} | 8/02/93]
BOBL33 | ]9306L063 ] 1w WESTON INj IN| JY] 8/02/93 |N| 106/29/93 [N] | 8/02/93]
BOBL34 | |808|.64/ | 250 | DATACHEM (O  |N] In| IN} Y| 8/04/93 |N| j06/30/93 8/04/93|
....................................................................................................................................................... /.(07._ A
BOBL3S | |93061830" | 162 WESTON | 7706793 |Y| 7/06/93 |Y] 7/06/93 |Y| 7/06/93 |Y| 7/06/93 |06/10/93 || 8711793 }/8/11/93]
BOBL36 | }9306L830~ | 1162 | WESTON IN| IN| I IN] |Y| 7/06/93 [06/10/93 IN| | 7/06/93]
BO8L37 | ]9306L830~ ] 1162 | WESTON ] 7706/93 |N| IN]| [N] In} 106710793 IN| | 7/06/93]
B08L38 13060830 | 1162 | WESTON IN] IN] IN| JY| 7/06/93 |N| [06/10/93 IN] | 7/06/93]
BOSL3Y | |808L79/ | 246 | DATACHEM IN| [N] IN| Y] 7/07/93 |§| 106/12/93 [N] |/7/07/93|
Lo len e eeooeees emeeieees eeeeooeses eeeeoosees senooesis eeeeooeisoos oo /?ﬁ.s-.bf--.-
0_4.0 [9307L138 ./ | 1198 | WESTON |Y| 8724793 | 8/24/93 | 8724/93 |Y| 8/24/93 |Y| 8/24/93 [07/08/93 |* 8720793 |“8/24/93|

| |9307L138/ | 1198 | WESTON [N] IN| [N IN| |Y| 8/24/93 |07/08/93 [N]| | 8/24/93|

























9/25/93 Data Package Receipt Dates

for Project 100-KR-4

HEIS Samp Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Number Sample Number | File Number |  Number Laboratory VOA  |NISEMI VOA |N|PEST/PCB |N| WETCHEM |N| METALS |  COMMENTS IN| RADCHEM |Rcvd DP |
---------------------------- R B B B el B Bl B Bl Bl A Bl S
BOBLF3 | |808L79/ | 26 DATACHEM ¢ IN] IN| | |Y| 7/07/93 |N| |06, /93 IN| | 7/07/93]
BOBLF4 |BO8LF4\/ | 537 TMA/NORCAL {Y| 8/23/93 |v| 8/23/93 |v| 8/23/93 |v| 8/23/93 |Y| 8/23/93 |06/21/93 - SAF- |Y|"8/27/93 | 8727/93|
93-119
B F5 | |508LF4\/ | 537 TMA/NORCAL LT IN] IN| Ji 8/23/93 |06/21/93 IN]| | 8/23/93|
BOSLF6 | |BO8BLF4 \/ | 537 | TMA/NORCAL |Y| 8723793 |N| IN| [N] 1 106/21793 IN] | 8/23/93|
BOBLF7 | |308L64r/ | 250 | DATACHEM {) IN| IN| IN] |Y| 8704793 N| |06/30/93 IN| | 8/04/93]
BOBLF8 | |9306L919\/ | 1176 | WESTON JY] 8/02/93 |N| IN) IN] IN] ]06/16/93 IN| | 8/02/93|
BOSLF9 | [9306L963 \/ | 4 | WESTON |Y| 8/02/93 |N| 1] IN| IN] [06/19/93 IN| | 8/02/93|

Total HEIS Numbers - 135
Total Client Numbers - 0

¢ j Samples Complete - 135




DON'T SAY IT --- Write It! DATE: September 27, 1993

TO: BO8L79-DAT-246 FROM: Pat Reich H4-19

Telephone: 372-278.

cc:

SUBJECT: 4TH ROUND V! ION FOR 100-KR-4

VALIDATION DOCUMENTATION FOR THE FOLLOWING DATA PACKAGERS ARE FILED WITH THIS

DATA PACKAGE: BO8L44-[ -251 CHEM
BO8SLF4-1 -537 CHEM AND RAD
BO8LFO-1 -527 CHEM AND RAD
9306L065-wcS-1175 CHEM
9306L852-WES-1166 CHEM
9306L919-WES-1176 CHEM
9306L963-WES-1174 CHEM
9307L138-WES-1198 CHEM
16770-WES-1193 RAD
17764-WES-1187 RAD
18534-WES-1185 RAD
19585-WES-1209 RAD

PAT REICH
SDLA

54-3000-101 (12/92) GEF014
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P.O. Box 1970
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Purchase Order 272980
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DISCLAIMER

This report is designated as Revision 0. T! report covers
a specific site for a specific sampling time fran . The report
addresses only those samples that have been provi 2d for data
validation review.

At t! 1 juest of Westinghouse Hanford Compez..y
(Westinghouse-Hanford), a minimum of 20% of the total number of

Sample Deliv :y ro .ved by A.T. Kearney, Inc. from the
100-KR-4 Operable U :h Round rour ter >lir ¥ lie ~
Investigation and their related quality assuranc imples were

reviewed and validated to verify that reported <_.._le results
were of sufficient 1ality to meet quality control objectives.
With the consent of Westinghouse~Hanford, Sample Delivery Groups
were chosen by A.T. Kearney, Inc. randomly, but flect the
overall character of samples within the unit. P dings are,
however, insufficient to allow for extrapolatior f these
validation results to other unvalidated samples - Sample
Delivery Groups within the 100-KR-4 Operable Uni

ii
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AA
BFB
BNA
CCB
cecv
CLP
CRA
CRDL
CRI
CRII
CRIF
CT
DBC
DFTPP
DQO
EPA
GC/MS
GC
GFAA
GPC
ICB
ICP
1Cs
Iicv
iDL
LCS
LCSS
LCSW
MSA
MS /MSD
NV
PCB
PEM
QA
Qc
RF
RIC
RPD
RRF
RRT
RSD
RT
SDG
SOW
TAL
TCL
TIC
TOC
TOX
v
voc
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ACRONYMS

Percent differe¢ ce
Atomic absorption
Bromofluorobenzene

Base/neutral a1 acid (equivalent to =

Continuing calibration blank
Continuing calibration verification
Contract Laboratory Program

CRDL standard for AA

Contract required detection limit
CRDL standard for ICP

CRDL standard for ICP initial

CRDL stanc : ICP final
Contr: .1 1 quantilt :ion limit
Dibutylch: )

Decafluorotriphenylphosphine

Data quality objectives

U.S. Environmental Protection Agency
Gas chromatog:r »>hy/mass spectrometry
Gas chromatography

Graphite furnace atomic absorption
Gel permeation chromatography
Initial cCalibration Blank
Inductively coupled plasma emission s}
ICP interference check sample
Initial calibration verification
Instrument det ction limit
Laboratory control sample
Laboratory control sample soil
Laboratory control sample water
Method of standard addition

Matrix spike/matrix spike duplicate
Not Validated

Polychlorinated biphenyl
Performance evaluation mixtw
Quality assurance

Quality control

Response factor

Reconstructed ion chromatogram
Relative perc 1t difference
Relative response factor

Relative retention time

Relative standard deviation
Retention time

Sample delivery group

Statement of work

Target analyte list

Target compound list

Tentatively identified compounds
Total organic carbon

Total organic halides

Validated

Volatile organic compounds

iii

volatiles)
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Operable Unit Fourth Round Groundwater Sampling event:

the total number of Sample [
100-KR-4 Operable Unit Fourth Round Groundwater Sampling
Investigation.

1.0

INTRODUCTION

The following samples were obtained from the 100-KR-4

BO8LO0S5S
BO8LO6
BO8LO7
BO8LOS8
BO8L0OS
BC .10
BO8L11
BO8L12
BO8L13
BO8L14
B0O8L15
BO8L16
BO8L17
BO8L18
B0O8L19
B08L20
BO8L21
B0O8L22
BO8L23
BO8L24
BO8L25
BO8L26
BO8L27
B0O8L28
BO8L29
BO8L30
BO8SL31

BO8L32
BO8L33
BO8L34
BO8L35

BO8L38
BO8L39
BO8L40
BO8L41
BO8L42
B0O8L43
B08L44
BO8L45
B0O8L46
BO8L47
B0O8L48
BO8L49
BO8L50
BO8L51
BO8L52
BO8L53
BO8L54
BO8L55
BO8L56
BO8LS7
BO8L58

BO8L59
B0O8L60
BO8L61
B0O8L62
BO8L63
B( i
BO8L65
BO8L66
BO8L67
B0O8L68
B0O8L69
BO8L70
BO8L71
BO8L72
BO8L73
BO8L74
BO8L75
BO8L76
BO8L77
BO8L78
BO8L79
BO8LS80
BO8LS81
BO8L82
BO8L83
BO8L84
BO8LS85S

BO8L86
BO8SL87
BOf™ 18
BO8L89
BO8L90
Bo8] 1
BO8L92
B0O8L93
B0O8L94
BO8L95
B0O8L96
BO8L97
B0O8L98
BO8L99
BO8LBO
BO8SLB1
BO8LB2
BO8LB3
BO8LB4
BO8LB5
BO8LB6
BO8LB7
BOSLBS8
BO8LB9
BO8LCO
BO8SLC1
BO8LC2

BO8LC3
BO8LC4
= 3¢- --
BO8LC6
BO8LC?7
Bt uC

BO8LCS
BO8LDO
BOSLD1
BO8LD2
BO8LD3
BO8LD4
BO8LDS
BO8LD6
BO8LD?
BO8LDS8
BO8LD9
BO8SLFO
BO8SLF1
BO8LF2
BO8SLF3
BO8LF4
BO8SLFS
BO8LF6
BO8LF7
BOSLF8
BO8LF9

Westinghouse-Hanford has requested that a minimum of 20% of
livery Groups be validated for the

Therefore, the data from the chemical analysis of
82 samples from this sampling event and their related quality
assurance samples were reviewed and validated to verify that
reported sample results were of sufficient quality to support
decisions regarding remedial actions performed at this site. The
samples were analyzed by Thermo-Analytic Laboratories (TMA) and
Roy F. Weston Laboratories (WESTON) using U.S. Environmental
Protection Agency (EPA) CLP protocols.

Sample analyses included:

Volatile organics
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S=mnle Spl it 1’ Yo. Well Locat’
B08I , BOSLBS8 BOSLF4 699-73-61
BO8I BOSLFS 699-7. 51
BO8LB7 BO8LF6 699-73-61
BO8SLB9 BOSLF7 699-73-61

The sample and split samples for BOTH well locations were
included in the validated data. The results were compared using
the sample guidelines for determining the RPD between a sample
and it duplicate. All results for both well locations appear in
the summary tables within this report.

Two sets of field duplicate si »>les we 2 nif i to TMA

shown below.

Set 1:

Sample NoO. Dy~'+~~*e Sample No. Well Location
BO8L25 BO8SLDO 199-K-20
BO8L26 BO8SLD1 199-K-20
BO8L27 BO8LD2 199-K-20
BO8L28 BO8SLD3 199-K=-20
BO8L29 BO8LD4 199-K-20

Set 2:

Sample No. Duplicate Sample No. Well Location
BOSLBS BO8LDS 699-73-61
BO8LB6 BO8LD6 699-73-61
BOSLB7 BOSLD7 699-73-61
BOSLBS BO8LDS 699-73-61
BO8LB9 BO8LD9 699-73-61

The duplicate sample results for both well locations were
included in the validated data. The results were compared using
the sample guidelines for determining the RPD between a sample
and its duplicate. All results fell within the required control
limit. All results for both well locations appear in the summary
tables within this report.

Two sets of equipment blanks were submitted to TMA as shown
in the table below. The first set was collected on 6/26/93 and
designated EB-1. The second set was collected on 7/6/93 and
designated EB-2.
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Set 1: & o2
- °  Number 71  le Number
J8LCO BO8LCS
BO8SLC1 BO8LC6
BO8LC2 BO8LC7
BO8LC3 BO8LCS8
BO8LC4 BO8LC9

Under EPA protocol, equipment blanks are water samples used

to indicate whether or not decontamination procedures we 2
adequate or that contamination was not inherent in the equipment

H 3 The jJuipment blank information V! was inadequate to
det ine what contamination, i any, 1 a 1. of tr
equipment used. Equipment blanks require well number locations
and associated sample numbers in order to make such a
determination.

The report is broken down into sections for each chemical
analysis and radioct nical analysis type. Each section addresses
the data package completeness, holding time adherence, instrument
calibration and tuning acceptability, blank results, accuracy,
precision, system performance, as well as the compound
identification and quantitation. 1In addition, each section has
an overall assessment and summary for the data packages reviewed
for the particular chemical/radiochemical analyses. Detailed
backup information is provided to the reader by SDG No. and
sample number. For each data package, a matrix of chemical
analysis per sample number is presented, as well as data
qualification summaries.

Laboratory and data validation personnel added qualifiers to
the reported data based on specified data quality objectives.
The data reporting qualifiers are summarized as follows:

U - Indicates the analyte was analyzed for and not
detected. The value reported is the sample
quantitation limit corrected for dilutions and moisture
content. It should be not 1 that the sample
quantitation limit may be higher or lower than the
contract or method required detection limit, depending
on instrumentation, matrix and concentration factors.

J - Indicates the analyte was analyzed for and detected.
However, the associated value is considered to be an
estimate due to identified QC deficiencies. Data
flagged with a "J" may be usable for decision making
purposes, depending upon the DQOs of the project.
Laboratories qualify all reported organic detects below
CRQL with a "J" per the CLP procedures.
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ug idicates the analyte w:¢ analyzed for and not
detected. However, the as sciated d¢ :ction limit is
considered to be an estimate due to identified QC
deficienci 3. Detection limits flagged with a "UJ" may
be usable for decision making purposes, depending upon
the DQOs of the project.

JN - Indicates the analyte was analyzed for and that there
is presumptive evidence of the presence of the
compound. The concentration reported is considered an
estimate which should be used for informational
purposes only.

R - Indicates the analyte was analyzed f ar ~ due to a
significant OC deficiency, the data are deemed
unusable. 7 aly i 11t J¢ 1 "R" inval:

provide no information as to whether or not the analyte
is present.

The results of data validation performed for the 100-KR-4

Operable Unit Fourth Round Groundwater Sampling Investigation are
contained in the tables following each of the chapters in this
report.

Several general quality trends which resulted in data

qualification were observed. These included:

Minor laboratory blank contamination was note¢ in the
volatile and semivolatile results for some samples. The
contaminants were compounds commonly found in analytical
laboratories and the corresponding sample results were
flagged accordingly.

The surrogate recovery results for five pesticide/PCB
samples did not meet QC limits. All associated sample
results were flagged "J".

The metals analysis showed minor matrix spike accuracy
problems, laboratory duplicate RPD results outside of QC and
analytical spike recoveries below the QC limit.
Approximately 20 percent of the metals results were flagged
"JI" due to these factors.

Some laboratory blank contamination was noted in the
inorganics analysis. Associated results were flagged
accordingly. Contamination, however, was not sufficiently
high to affect the usability of the data.

The holding time from sample collection to preparation and
analysis was e» ‘@eded for pH, phosphate and hydrazine in
several wet chemistry data packages. In one data package
results were grossly exceeded. Associated results wvere
flagged accordingly.
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¢ Insufficient calibrations were performed by the laboratory
for several wet chemistry analyses in numerous data
packages. All as »>ciated results were flagged accordingly.

¢ Due to low chemical yields, the isotopic plutonium,
americium=-241 and technetium-99 results in several samples
were rejected and flagged “R".

¢ All alpha spectroscopy results in two SDGs were qualified as
estimates due to peak resolution results outside of QC
limits.

In general, the protocol-specific QA/QC requirements were
met for the samples analyzed in this investigation with the
exceptions noted above and discussed in detail in the chapters to
follow. All requested analyses were perforn 1.

With the exceptions noted above, the protocol-specific data
quality objectives in terms of precision, accuracy, completeness,
representativeness, and comparability have been met.









2.0 VOLATILE ORGANIC DATA VALIDATION

2.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 BO8L40O BO8L60 BO8LF4
BO8L30 BO8L55 BO8SLFO

2.2 HOLDING TIMES

Analytical holding times wer assessed to ascertain whether
the Westinghouse-Hanford holding time requirements for volatile
organic analyses were met by the laboratory. The Westinghouse-
Hanford holding time requirements for volatile organic analyses
are as follows: soil samples must be analyzed within 14 days of
the date of sample collection; aqueous samples must be analyzed
within seven days of the date of sample collection (if
unpreserved); and all samples must be shipped on ice to the
laboratory and stored at 4°C until analysis.

Holding times were met for all samples.

2.3 INSTRUMENT CALIBRATION AND TUNING

Instrument calibration is performed to establish that the
GC/MS instrument is capable of producing acceptable and reliable
analytical data over a range of concentrations. The initial and
continuing calibrations are to be performed according to CLP
protocols. An initial multipoint calibration is performed prior
to sample analysis to establish the linear range of the GC/MS
instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

All initial and continuing calibration results were
acceptable.

2.3.1 GC/MS Tuning/Instrument Performance Check

Tuning is performed to ensur that mass resolution,
identification, and, to some degree, sensitivity of the GC/MS
instrument have been established. When analyzing for volatile
organics, instrument tuning is performed with BFB. Instrument
tuning must be performed prior to the analysis of either

2-1
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standarde or ¢ &ples and must meet the criteria >r accaptablae
GC/MS instrument tuning uaing BFB as outlined in Westinghouse-
Hanfc_1 (WHC )92) and in I A (EPA 1988b and 1991) ci  :eria.

The original data were checked for transcription and
calculation errore to verify that tuning criteria were met.

Prior to calibration and sample analysis, all tuning criteria
ware met.

All GC/MS tuning data were acceptable.

2.4 BLANKS

“ink, field blank and trip blank analyses are
pt ! " lne the extent of laboratory oo ~' °°
contamination of samples. No contaminants should ir° in
the blanks. Analytical rssults for analytes present in any
sample at lese than S5 times the concentration of that analyte
found in associated blanks should be qualified as non-detects;
common laboratory contaminants present in samples at less than 10

times the concentration of that analyte in the asmociated blank
are qualified as non-detects.

Due to the praesance of laboratory blank contamination, the
following samples wera flagged “U*" for methylene chloride:

e Sampla numbers BOSL30, BO8BLSO0, BOSLBO and BOSLCO in SDG No.
BOBL30.

e Sample number BOSBLGO in SDG Ne, BOBLG6O.

Due to the presence of laboratory blank contaminatien, the
following samples ware flagged *U" for acetona:

e Sample number BO8L2S5S in SDG No. BOBSL2S.
e Sample number BOBLCO in 8DG No. BOSL3O.
e Sample number BOSLDS in 8DG No. BOSLSS.

Due to tha presence of trip blank contamination, the
following sampl was flagged "U" for methylene chloride:

e Sample number BOSLCS in 8DG No. BOBL40O.

All other laboratory, field and trip blank results were
acceptabla. i

2.3 ACCURACY

Accuracy wan assessed by evaluating the recoveries of stable
isotopically labalad surrogata compounds added to all samples and
blanks, and by tha analysis of a reprasentative sample which was
spikaed with a variety of volati! organic compounds.

2=2
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2.5.1 Matrix Spike Recovery

Matrix spike compounds are added to a sample which is
representative of tr ample delivery group. Matrix spike
analyses are performed in duplicate using five compounds and
should be within the established quality control limits (EPA
1988b). The matrix spike analyses estimate how much the target
compounds are interfered with, either positively or negatively,
by the sample matrix.

All MS/MSD results were acceptable.
2.5.2 Surrogate Recovery

Matrix- )ecifi surrogate compound recovery control windows
have been established by : EPA CI pr jyri . W ro¢ e
compound recovery is out of the control window, all positively
identified target compounds associated with the unacceptable
surrogate recoveries are qualified as estimates (J). Undetected
compounds are qualified as having an estimated detection limit
(UJ).

All surrogate recovery results were acceptable.

2.6 PRECISION

Precision is expressed by the relative percent difference
(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. Field pr :ision is measured
by analyzing duplicate samples taken in the field.

All matrix spike/matrix spike duplicate RPD results were
acceptable.

2.7 INTERNAL STANDARDS PERFORMANCE

Internal standard performance was assessed to determine
whether abrupt changes in instrument response and sensitivity
occurred that may have affected the reliability of the analytical
data. The response (area or height) of the internal standards
must not vary by more than 100 percent or -50 percent from the
response of the internal standard that was used to calculate the
upper and lower bounds. The upper and lower bounds define the
range for acceptabl] internal standard response (area/height) for
the sample analyses.

All internal standard recovery results were acceptable.
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2.8 COMPOUND IDENTIFICATION AND QUANTITATION

The identity of detected compounds are confirmed to
investic the possibility of false positives. The c¢ firmation
of compound identification during the quality assurance review
focuses on false positives because only mass spectra for positive
identifications are submitted. However, target compounds that
are reported as undetected are also evaluated to investigate the
possibility of false negatives. Confirmation of possible false
negatives is addressed by reviewing other factors relating to
analytical sensitivity (e.g., relative response factors,
detection limits, linearity, analytical recovery).

Compound quantitations and reported detection limits were

recalcul: | for a minimum of 20 percent of the samples in each
case ) .fy that they are accurate a1 ° are consistent with CLP
requirements.

Below the CRQL, instrument precision becomes more variable
as the instrument detection limit is approached. Therefore, the
concentration of any compound that was detected below the CRQL
wé qualified as an estimate (J).

All reported results and gquantitation limits were verified
as correct.

2.9 OVERALL ASSESSMENT AND SUMMARY

A thorough review of ongoing data acquisition and instrument
performanc criteria was made to assess overall GC/MS instrument
performance. No changes in instrument performance were noted
that would result in the degradation of data quality. No
indications of unacceptable instrument performance (i.e., shifts
in baseline stability, retention time shifts, extraneous peaks,
or sensitivity) were found during the quality assurance review.

In general, the volatile data presented in this report met
the protocol-specified QA/QC requirements. Minor blank
contamination was detected in nine samples, eight from laboratory
blank contamination and one due to trip blank contamination. All
other validated data are considered valid and usable within the
standard error associated with the method.


























































































M

3.0 SEMIVOLATILE DATA VALIDATION

3.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 BO8L40 B0O8L60 BO8BLF4
BO8L30 BO8L55 BO8LFO

3.2 HOLDING TIMES

Analytical holding times were assessed to ascertain whether
the holding time requirements for semivolatile analyses were met
by the laboratory. Westinghouse-Hanford protocols require that
samples be extracted within seven days of collection and be
analyzed within 40 days of extraction (WHC 1992a).

Holding time requirements were met for all samples.
3.3 INSTRUMENT CALIBRATION AND TUNING

3.3.1 GC/MS Tuning/Instrument Performance Check

Tuning is performed to ensure that mass resolution, and to
some degree, sensitivity, of the GC/MS instrument has been
established. When analyzing for semivolatile organic compounds,
the GC/MS is tuned using DFTPP. The GC/MS must be tuned prior to
the analysis of either standards or samples, and tuning must meet
the criteria established by the analytical protocol. The
specific criteria for acceptable GC/MS tuning using DFTPP are
outlined in Westinghouse-Hanford procedures (WHC 1992a) and in
CLP protocols « PA 1988b and 1991).

As part of data validation, the original tuning data were
checked for transcription and calculation errors to verify that
tuning and performance criteria were met.

All tuning and performance criteria were met.

3.3.2 1Init!/ 1 calibration

The GC/MS instrument is calibrated to ensure that it is
capable of producing acceptable and reliable analytical data over
a range of concentrations. The initial and continuing
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calibrations are to be performed according to CLP protocols. An
ir tial multipoint calibration is performed prior to sample
analysis to establish the linearity range of the GC/MS
instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

Instrument response is established by the initial
calibration when the RRFs for all target compounds are greater
than or equal to 0.05 units. Linearity is established when the
RSDs of the RRFs are less than or equal to 30 percent.

All initial calibration results were acceptable.

3.3.3 Continuing Calibration

The criteria for accepting the continuing calibration
require that a standard be analyzed at least once per 12 hour
period and that the RRFs of all target compounds be greater than
or equal to 0.05 units. 1In addition, the percent difference of
these RRFs must be less than or equal to 25 percent of the
average RRFs calculated for the associated initial calibration.

All continuing calibration results were acceptable.

3.4 BLANKS

Method blank and field blank analyses are performed to
determine the extent of laboratory or field contamination of
samples. No contaminants should be present in the blanks.
Analytical results for analytes present in any sample at 1less
than 5 times the concentration of that analyte found in
associated blanks should be qualified as non-detects; in the case
of certain common laboratory contaminants, results less than 10
times blank concentrations should be qualified as non-detects.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for di-n-butylphthalate and
bis(2-ethylhexyl)phthalate:

e Sample numbers B08L25 and BOSLDO in SDG No. BO0O8L25.

¢ Sample numbers B0O8L30, B08L90, BOSLBO and BO8LCO in SDG No.
BO8L30.

e Sample numbers B08L40 and BO¢ C5 in SDG No. B0O8L40.

Sample numbers B08L55, BOSLB5 and BO8LDS5 in SDG No. BO8LS5S.

All other blank results were acceptable.
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3.5 ACCURACY

Accuracy was assessed by evaluating the recoveri s of stable
isotopically lal =2d surrogate compounds added to all samples and
blanks, and by t analysis of a representative sample which was
spiked with a variety of organic compounds.

3.5.1 Matrix Spike Recovery

Matrix spike compounds are added to a sample which is
representative of the sample delivery group. Matrix spike
analyses are performed in duplicate using the six compounds
specified by CLP protocols. All recoveries for the compounds
should be within the established QC limits (EPA 1988b). The
matrix spike analyses estimate how much the analyses for the
target compounds are interfered with, either positively or
negatively, by the sample matrix. Because the matrix spike is
performed using only one of the samples extracted within the SDG,
these data alone cannot be used to evaluate the precision and
accuracy of individual samples.

All matrix spike/matrix spike duplicate recovery results
were acceptable.

3.5.2 Surro te Recovery

Surrogate compound recoveries are calculated using
analytical results from six stable, isotopically labeled
surrogate compounds added to the sample prior to sample
preparation and analysis. Matrix-specific surrogate compound
recovery control windows have been established by the EPA CLP
program. When recoveries for any two surrogate compounds are out
of the control window, all positively identified target compound
concentrations in samples associated with the unacceptable
surrogate recoveries are qualified as estimates (J) and
undetected compounds are qualified estimated below the detection
limit (UJ).

Surrogate recovery results were acceptable for all samples.

3.6 PRECISION

The precision is expressed by the RPD between the recoveries
of the matrix spike and the matrix spike duplicate analyses
performe on a sample, and through a comparison of the results
for fiel duplicate samples. Acceptable RPD control windows for
matrix spike/matrix spike duplicate analyses have been
established by the EPA CLP program.

Field precision is measured by analyzing duplicate samples
taken in the field. No standards have been established for
qualifying data based on RPD for duplicate field samples by CLP

3-3
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4.0 PESTICIDE AND PCB DATA VALIDATION

4.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 B0O8L40 BO8L60 BO8LF4
BO8S8L30 BO8L55 BO8BLFO
4, HOLDING TIMI

Analytical holding times were assessed to ascertain whether
the holding time requirements for pesticide/PCB analyses were met
by the laboratory. Westinghouse-Hanford procedures require that
samples be extracted within seven days of collection and analyzed
within 40 days of extraction (WHC 1992a).

Holding time requirements were met for all samples.

4.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

Instrument performance was assessed to ensure that adequate
chromatographic resolution and instrument sensitivity were
achieved by the gas chromatographic system.

The specific criteria for acceptable instrument performance
are outlined in EPA guidelines (EPA 1988b and 1991), including
the evaluation and qualification procedures that may be performed
on the analytical results.

Instrument calibration is performed to ensure that the
chromatographic system is capable of producing acceptable and
reliable analytical data. The initial and continuing
calibrations are to be performed according to procedures
established by CLP protocols. An initial calibration is
performed prior to sample analysis to establish the linear range
of the system, including a demonstration that all target
compounds can be detected. Continuing calibration checks are
performed to verify that instrument performance is stable and
reproducible on a day-to-day basis.

During the quality assurance review, all indicators for
acceptable instrument performance were verified. The criteria
established by CLP protocols were met and the results are
acceptable.
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4.3.1 Initial calibrations

The laboratory performed an initial multipoint calibration
for all target compounds at the concentratio: aquired by CLP
protocols. The linearity of the initial cal: cion is
establisl! 1 when the percent RSD or the calibration factors are
less than or equal to 10 percent (or 15% for certain analytes).

All initial calibration results were acceptable.

4.3.2 Calibration Verification

The criteria for acceptable continuing calibrations requires

tha tI 1libration factors for all target compounds have a
percent difference of less than or equal to 15 percent of the

¢ L7 -ation factor calculated for the associated initial

tion standard. The 15 perc at i: : a = valu
required for results calculated using the chromatographic column
which is used for quantitative purposes. 1In addition, the
percent difference of the calibration factors calculated for the
chromatographic column that is used for confirmation must be less
than or equal to 20 percent.

All calibration verification results were acceptable.

4.4 BLANKS

Method blank and field blank analyses are performed to
determine the extent of lab« atory or field contamination of
samples. No contaminants should be present in the blanks.
Analytical results for analytes present in any sample at less
than 5 times the concentration of that analyte found in
associated blanks should be qualified as non-detects.

There were no compounds of concern detected in the method or
field blanks.

4.5 ACCURACY

Accuracy was assessed by evaluating the recoveries of the
surrogate compounds and the matrix spike recoveries calculated
for the sample analyses.

4.5.1 Matrix Spike Recovery

Matrix spike analyses are performed in duplicate using six
compounds specified by CLP protocols. The recoveries for the six
compounds must be within the acceptable quality control limits
established by CLP protocols.
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All matrix spike/matrix spike duplicate results wer
acceptable.

4.5.2 Surrogate Recovery

Surrogate compound recoveries are calculated using
analytical results from two stable surrogate compounds added to
the sample prior to sample preparation and analysis. Matrix-
specific surrogate compound recovery control windows have been
established by the EPA CLP program. When recoveries for either
surrogate compound are out of the control window, all positively
identified target compound concentrations in samples associated
with the unacceptable surrogate recoveries are qualified as
estimates (J) and undetected compounds are qualified estimated
below the detection limit (UJ).

Sample numbers B0O8LBO and B0OBLCO in SDG No. BO8L30, sample
numbers B08L40 and BOSLCS in SDG No. B08L40, and sample number
BO8LBS in SDG No. B08L55 exhibited low surrogate recoveries on
one column for surrogate compound tetrachloro-m-xylene. All
associated results were qualified as estimates and flagged "J".

Surrogate recovery results were acceptable for all other
samples.

4.6 PRECISION

Precision is expressed by the RPD between the recoveries of
the matrix spike and the matrix spike duplicate analyses
performed on a sample. When the laboratory has not performed
duplicate spike analyses, precision may also be assessed by using
unspiked duplicate analyses.

All matrix spike/matrix spike duplicate RPDs were
acceptable.

4.7 COMPOUND IDENTIFICATION AND QUANTITATION

The data were evaluated to confirm the positive
concentrations and to investigate the possibility of false
negatives in all other data. Confirmation of possible false
negatives is addressed by reviewing other factors relating to
analytical sensitivity (e.g., detection limits, instrument
linearity, analytical recovery). These factors were found to be
in control, and the data are acceptable.

Compound quantitations and reported detection limits were
recalculated and verified for a minimum of 20 percent of the
samples in each case to ensure that they were accurate and are
consistent with CLP requirements (EPA 1991). The reported
detection limits must be in accordance with the CRQLs specified
in the applicable CLP statement of work.
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All validated compound identifications, CRQLs, and
quantitation : sults were acceptable.

4.8 OVERALL ASSESSMENT AND SUMMARY

A thorough review of ongoing data acquisition and instrument
performance criteria was made to assess overall GC/MS instrument
performance. No changes in instrument performance were noted
that would result in the degradation of data quality. No
indications of unacceptable instrument performance (i.e., shifts
in baseline stability, retention time shifts, extraneous peaks,
or sensitivity) were found during the quality assurance review.

In general, the pesticide/PCB data presented in this report
met t e protocol-specified QA/QC re—iirements. The surrogate

recovery for tetrachloro-m-xvler was low on ¢ »lumn for five
samples. All as »>ciate re 1lts were quali ie 3 and
flagged "J". Estimated data are usable for limited purposes

only. All other validated data are considered valid and usable
within the standard error associated with the method.
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5.0 INORGANIC DATA VALIDATION

S.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and checked for completeness:

BO8L25 B08L40 BO8L60 BOSLF1 BO8LF5
BO8L30 )J8L55 BO8SLFO BO8LF4

5.2 HOLDING TIMES

Analytical holding times for ICP metals, GFAA metals and
CVAA mercury 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 28 days for mercury, 14 days for cyanide and
within six months for all other metals.

All holding time requirements for all analytes in all data
packages reviewed were met.

5.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS

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

Three calibre lon standards and a blank were analyzed for
arsenic, lead, selenium and thallium by GFAA. The correlation
coefficient of a least squares linear regre sion met the
requirements for calibration in all cases.

Up to five calibration standards and a blank were analyzed
for mercury by CVAA. The correlation coef“icient of a least
squares linear regression met the requirements for calibration.

At least one standard and a blank wer analyzed by ICP for
all oth¢ elements.

T} above calibrations were each immediately verified with
an ICV standard and a calibration blank. The ICV was 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 percent for
metals analyzed by ICP and GFAA, and 80 to 120 percent for
mercury. Calibration linearity near the detection 1i1 "%t was
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verified with a standard prepared at a concentration nei the
CRDL.

The ICVs met the recommended control limits in all cases.

The calibrations were 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.

The CCVs met the recommended control limits in all cases.

A midpoint standard distillation was not performed for the
cyanide analysis and the associated result were, therefore,
qualified as estimate and flagged "J" for the following samples:

Samp] nur BO!¢ 5 air B( LDO in No. B(

¢ Sample numbers B0O8L30, B08L90, BOS8LBO and BO8SLCO in SDG No.
BO8L30.

¢ Sample numbers BO8L55, BOS8LB5 and BO8LDS5 in SDG No. BO8LSS.

¢ Sample number B0O8L60 in SDG No. BOS8L&O.

5.3.1 ICP Calibration

An ICS was 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 1limit of +20 percent of the true value.

A five-fold serial dilution is required for all elements
analyzed by ICP. The subsequent concentrations of the reanalysis
are compared with the original analysis. If the analyte
concentration is sufficiently high (a minimum factor of 50 above
the IDL) then the serial dilution must agree within 10% of the
original determination after correction for dilution.

The ICS has been analyzed at the proper frequency and all
ICSAB solution percent recovery values fell within the control
1 nait.

5.3.2 Atomic Absorption calibrations

Duplicate injections are required for all GFAA an:¢  /ses.
The duplicate injections establish the precision of the
individual analytical determinations. For sample concentrations
greater than the CRDL, duplicate injections must agree within %20
percent RSD or CV. The AA calibration results are discussed
further in Section 5.7 of this report.
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S.4 BLANKS

Sample with digestat conc itrations (in ug/L) of less than
five times (<5x) the highest amount found in any of the
assc lated blanks have had their ¢ sociated values _lalified as
non-detected (U). Samples with concentrations of greater than
five times (>5x) the highest amount found in any of the
associat 1 blanks do not require qualification.

Due to the presence of laboratory blank contamination, e
following sampl] was flagged "U" for aluminum:

¢ Sample number BO8LF1l in SDG No. BOS8LF1.

Due to the presence of laboratory blank contamination, the
followir amples were flagc¢ 1 "U" for barium:

e All samples in SDG No. BO8LSS.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for beryllium:

¢ Sample numbers B08L26 and B0O8LD1 in SDG No. BO8L25.

Due to the presence of laboratory blank contamination, the
following samples we 2 flagged "U" for iron:

e Sample numbers B08L25 and BO8LDO in SDG No. BO8L2S5.
®¢ Sample numbers B08L90 and BOSLBO in SDG No. BOS8L30.
e Sample numbers B08LS55 and BO8LDS5 in SDG No. BO8LSS.
¢ Sample number B08L61 in SDG No. BO0O8L60O.
e Sample number BOSLF4 in SDG No. BO8LF4.
e Sample number BOSLFS5 in SDG No. BOSLFS5.

Due to the presence of laboratory blank contamination, the
following sample was flagged "U" for lead:

¢ Sample number B08L26 in SDG No. BO8L25.

Due to the presence of laboratory blank contamination, the
following samples were flagged "U" for manganese:

¢ Sample numbers BOSLBS, B0O8LB6, B08LDS and B0OS8LD6 in SDG No.
BO8L55.

Due to tI pm :nce of laboratory blank contamination, the
following sample was flagged "U" for mercury:

e Sample number BO8SLF4 in SDG No. BOSLF4.

5-3







g L
quﬂW%

715204019
o WHC-SD-EN-TI-200, Rev. 0

The matrix spike recov :y fell outside the QC limits and the
associated results flagged "J" for cadmium in the following
samples:

e All sampl in SDG No. BOg& 5.

The matrix spike recov :y fell outside the QC limits and tt
associated results flagged "J" for iron in the following sample:

e Sample number BO8L40 in SDG No. BO8LA4O.

The matrix spike recovery fell outside the QC limits and the
associated results flagged "J" for lead in the following samples:

e All samples in SDG No. BO0O8L40.
e Sampl] numl! s BO8L60 and BO8L61 1 SDG No. _J8L60.

The matrix spike recovery fell outside the QC limits and the
associated results flagged "J" for selenium in the following
samples:

e Sample numbers BO8S8LDO and BO8LD1 in SDG No. BO08L25.
e Sample number BOS8LFO in SDG No. BOSLFO.
e Sample number BO8LF1l in SDG No. BOSLF1.

The mat: "¢ spike recovery fell outside the QC limits and the
associated results flagged "J" for silver in the following
samples:

e All samples in SDG No. BO8L40.

The matrix spike recovery fell outside the QC limits and the
associated results flagged "J" for thallium in the following
samples:

e Sample number BO8LF1 in SDG No. BOSLF1.
The matrix spike recovery fell well below the QC limits and
the associated results rejected and flagged "R" for selenium in
the following samples:

e Sample numbers B08L25 and B08L26 in SDG No. BO8L25.

All other matrix spike recovery results were acceptable.

§.5.2 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
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amp. : ‘tablished through int :labor :ory :cudies
ordinated by a ¢ rtifying agency (e.g., EPA or an independent
commerc al st »lier).

One liquid LCS was digested and analyzed for each of the
cases in this report that contained water sampl] 3. The results
were compared against the control limit of 80-120% as required by
the EPA CLP SOW 3/90 protocol and found to be acc »>table.

All LCSW results were found to be acceptable.
5.6 PRECISION

5.6.1 T ° tory Duplicat les

The laboratory duplicate results 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 flagged as
estimates "J".

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for aluminum in all
samples in SDG No. BO8LA40.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for cadmium in all samples
in SDG No. BO0OS8L25.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for calcium in all samples
in SDG No. B08L40 and BOS8LSS.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for chromium in all
samples in SDG No. B08L40.

The laboratory duplicate RPD results were above QC limits
and tI assoc at 1 rest” flagged "J" for iron in al” samples in
SDG No. B08L40.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for lead in all samples in
SDG No. BO8L40.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for manganese in all
samples in SDG No. B08L40.

The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for sodium in all samples
in SDG No. BO0O8L40.
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The laboratory duplicate RPD results were above QC limits
and the associated results flagged "J" for seleni in all
samples in SDG No. BO8L2S.

The laboratory duplicate RPD results wer above QC limits
and the associated results flagged "J" for zinc in all samples in
SDG Neo. BOS8LSS.

All other laboratory duplicate recovery results were
acoeptable.

$.6.2 ICy Berial Diluticn

T ICP ¢ :!-° dilution {- ~1ed to determine whether
significant physical or chemicai interferences exist due to
sample matrix. If sample concentration is »>50 times the IDL for
an analyte and the %D ig cutside the control limits the
associated data must be qualified as sstimates "J".

The ICP serial dilution results were outside the control
limits and the associated results flagged “J% for calcium in all
sapples in SDG No. BOSLSS.

The IC serial dailution results were outside the control
limits and the associated results flagged "J" for magnesium in
all samples in SDG No. BO8LSS and SDG No. BOBL6O.

_ 1@ ICP serial dilution results were outside the control
limits and the associated results flagged "J" for sodium in all
samples in SDG No. BO8L55 and SDG No. BO8L6O.

All other ICP serial dilution results were acceptable.

$,6.3 Total and Dissolved Sample Analysis

Inorganics parameters included the analysis of the total as
well as dissolved samples. Total samples include particulate and
dissolved fractions while dissolved samples are first filtered
prior to preparation. The purpose of the analysis is to
determine what metals are inherent in the particulate matter
found in the agueous sample.

in
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Since Westinghouse Validation Guidelines do not address this
jsue, th total and dissolved samples are } 28ented in the
report, and no judgement on the data was made.

Below is a table of = total and dissolved samples which
ware validated.

Ietal Rissolved
BO8L25 BOBL26
BO8SL30 BO8L31
ROBL4O BOSL41
.J8L55 T
BOBLS0 BO8BLS1
BOSLBO BOSLB1
BOSLBS BOBLB6
BO8LCO BOSLC)
BO8LCS BOSLC6
BOSBLDO BOSLD1
BOSLDS BO8LD6
BOSLFO BOSLF1
BOSLF4¢ BOSLFS

5.7 PFURNACE AN QUALITY CONTROL

The post 1iigestion analytical spike ia analyzed to determine
the extent of interference in the digestate matrix. When the
results of the analytical spike analyses exceeds the control
window of 85 to 115 paercent recovery and the absorbance of the
sample is greater than fifty percent of the analytical spike
absorbance, then the sample must be reanalyzed using the MSA.

The dAuplicate injections and the analytical spike recoveries
establigsh the precision and accuracy of the individual GFAA
determinations.

$.7.1 Duplicate Injections

Each furnace analysis requires a minimum of two injecticns
(burns), except for full Method of Standard Addition (MSA). Feor
concentrationa greater than CRDL, the duplicate injection
readings mugst agree within 50% relative standard deviation (RSD)
or coefficient of variation (¢V). If these requirements are not
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met, the an¢~ ytical sample must be rerun once (i.e., two
itional burr ). If the rez iLngs are then still outside the QC
its, the result is qualified as an estimate and flagged "J".
All dur icate njection quality control requirements were
met.
5.7.2 Analytical Spike Recoveries
For all samples whose analytical spike results are outside
the 85 to 115 percent control limit, but whose absorbances are
less than 50 percent of the analytical spike absorbance, the
samples were flagged as estimates "J". In cases where the
analytical spike recovery was 0.0 percent, the results were
rejected ar flagged "R".
The analytical spike recovery fell outside the established
QC limits and the associated results flagged "J" for arsenic in
the following samples:
e Sample numbers B08L40 and B0O8L41 in SDG No. BO8L40.
e Sample number BOf~ M6 in SDG No. BO8LS5S5.
The analytical spike recovery fell outside the established
QC limits and the associated results flagged "J" for lead in the
following samples:
e Sample numbers B08L25 and B08L26 in SDG No. BO8L25.
e Sample number BO8LB1 in SDG No. BO8L30.
e All sample in SDG No. BO8L40.
e Sample numt s B0O8L60 and B08L61 in SDG No. BO8L60.
The analytical spike recovery fell outside the established
QC limits and the associated results flagged "J" for selenium in
the following samples:
e Sample numbers B08L26 and B08LD1 in SDG No. BO0O8L25.
e Sample number BO8L30 in SDG No. BOSL30.
e Sample numbers B08L40 and B08L41 in SDG No. BO8L40.
e Sample number B08L61 in SDG No. BO8L6O.
Samp 2 number BOS8LFO in SDG No. BOSLFO.
e Sample number BO8S8LF1l in SDG No. BOSLF1.
e Sample number BO8LF4 in SDG No. BOSLF4.

5-9
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e Sample number BO8LF5 1 SDG No. BOSLFS.

The analytical spike recovery fell outside the establ  shed
QC limits and t! associated results flagged "J" for thallium in
the following samples:

e Sample number BOS8LCO in SDG No. BOSL30.
¢ Sample number BOSLFO in SDG No. BOSLFO.
e Sample number BOSLF1l in SDG No. BOSLF1.
e Sample number BO8LF4 in SDG No. BO8SLF4.
e Sample number BO8S8LF5 in SDG No. BOSLF5.

All other analyt 1l spike 1 very 1 111 ¥ sepf DHle.

5.7.3 Method of standard Addition (MSA) Results

For all samples whose analytical spike results are outside
the 85 to 115 percent control limit and whose absorbances are
greater than 50 percent of the analytical spike absorbance an MSA
is required. 1In cases where the MSA correlation coefficient was
less than 0.995 the MSA analysis was repeated once. If the
correlation coefficient was still less than 0.995, samples were
flagged as estimates "J".

All MSA results were acceptable.
5.8 ANALYTE QUANTITATION AND DETECTION LIMITS

Twenty percent of 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
fel within the linear range of the instrument.

5.9 OVERALL ASSESSMENT AND SUMMARY

All samples were analyzed and reported under the 1990 CLP
protocol (EPA 1990). Several inconsistencies and deviatior from
the protocol were observed. They are as follows:

A CCV and CCB must be analyzed immediately after the ICV and
ICB. ICAP and Mercury do not follow this protocol. For ICAP
analysis a CCV and CCB were run after the initial interfer 1ice
checks and CRI. This is incorrect because the ICSA/AB and CRII
are considered analytical samples and according to the CLP
protocol a CCV and CCB must be run prior to any analytical
samples. For mercury, the CCV and CCB were analyzed for after
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SAMPLE .
LOCATION . -
WELL AND SAMPLE INFORMATION INFORMATION
SAMPLE . SAMPLE DATE WET
LOCATION. NUMBER | MATRIX | SAMPLED NV/V | = CHEMISTRY

EB-2 BOSLCS w 07/06/93 NV 6-34
BOSLCS w 07/06/93 NV 6-35
RORI.C9 w 07/06/93 A" 6-13
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6.0 WET CHEMISTRY DATA VALIDA1_JN

6.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8LO9 BO8L25 BO8L33 BO8L60 BO8LFO
B0O8L14 BO8L28 B0O8L55 BO8L63 BOSLF4
BO&E™ " 1 BO8L30 B0O8L58

6.2 HOLDING TIMES

Analytical holding times for alkalinity, ammonia, nitrogen,
chloride, CcOD, fluoride, hydrazine, nitrate-nitrite, pH,
phosphate, specific conductance, sulfate, sulfide, TDS, TOC and
TOX were asses 2d to ascertain whether the holding time
requirements were met by the laboratory. The holding time
requirements are as follows: 28 days for ammonia-nitrogen,
chloride, cOD, fluoride, NO3NO2, specific conductance, sulfate
and TOC; 14 days for alkalinity and hydrazine; seven days for
sulfide, TDS and TOX; 72 hours for pH; and 48 hours for
phosphate.

The 72 hour holding time for pH was exceeded and all
associated results were flagged "J" in the following samples:

¢ Sample numbers BO8LS5S5, BO8S8LBS and BO8LDS in SDG No. BO8LSS.
¢ Sample number BO8S8LFO in SDG No. BOSLFO.
¢ Sample number BO8LF4 in SDG No. BOSLF4.

The 48 hour holding time for phosphate was exceeded and all
associated results were flagged "J" in the following samples:

¢ Sample numbers B08L25 and BO8LDO in SDG No. B08L25.
¢ Sample numbers B08L55, BOSLBS5 and BO8S8LD5 in SDG No. BOS8L55.
¢ Sample number BO8L60 in SDG No. BOS8L6O.
e Sample number BO8SLF4 in SDG No. BOSLF4.
The 48 hour holding time for phosphate was grossly exceeded

and all associated results were flagged "R" in sample number
BOSLFO in SDG No. BOSLFO.



JO, Rev. O
The 14 day holding time for hydrazine was exceeded and all
associated results were flagged "J" in the following samples:
¢ Sample number BO8L79 in SDG No. BO8LO09S.
¢ Sample numbers B08L44 and B0OSLCY9 in SDG No. B08L14.

¢ Sample numbers B08L24, B08L59, B08L64, B08L99, BO8SLB9,
BO8LD9 and BO8SLF7 in SDG No. B08L24.

Holding times for all other analytes reviewed met QC
requirements.

6.3 CALIBRATIONS

Tl laboratory failed to check the titi =~ nori1 1i"7 { - tl
alkalinity analyses in SDG Nos. B08L25, BO8SL30, BO8L55 and
B0O8L60. All associated results were rejected and flagged "R".

Instrument calibrations were not performed for the TOX
analyses in SDG Nos. B08L25, BOSL30, B08L55 and B08L60. All
associated results were rejected and flagged "R".

Insufficient instrument calibrations were performed for the
sulfide, COD, specific conductance and TOX analyses in SDG Nos.
BOSLFO and BO8LF4. All associated results were rejected and
flagged "R".

6.3.1 Initial calibration
The following calibration procedures must be conducted:
¢ At least a blank and three standards were used to establish
the ion chromatography, ion selective electrode,
spectrophotometer, TOC analyzer and TOX analyzer
calibrations prior to sample analysis and the correlation

was >0.995.

All initial calibration results were acceptable.

6.3.2 Continuing Calibration Verification

All CCV standards must be analyzed with the required
frequency or every 20 samples. The percent recoveries must fall
within the 90-110% acceptance windows.

The laboratory failed to perform a CCV for the ammonia
nitrogen and TOC analyses for SDG No. BO8S8LFO. All associated
results were qualified as estimates and flagged "J".

All other continuing calibration results were acceptable.
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ane 1sed tor : ire both the laboratory nd tk field
san :dure precision.

All duplicate analyses results were acceptable for this
data.

6.7 ANALYTE QUANTITATION 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. In addition, the reviewer verified that the
results fell within the linear range of the instrument.

6.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicate that instrument performance was adequate for
most analyses. Holding times were exceeded for pH, phosphate and
hydrazine in several samples. Associated results were flagged
accordingly. The matrix spike recovery for NO3NO2 and TOC did
not meet QC requirements in three separate SDGs. All associated
results were qualified as estimates. The alkalinity and TOX
results for all samples in four SDGs were rejected due to the
laboratory's failure to perform sufficient calibrations. The
sulfide, CcOD, specific conductance and TOX analyses results were
rejected in two other SDGs for the same reason. Rejected results
are not usable for any purpose and should not be reported.
Estimated results are usable for limited purposes only. All
other validated results are considered accurate within the
standard error associated with the methods.

































































































































ACCURACY DATA SUMMARY

SDG: BO8L60 REVIEWER: DKW DATE: 9/11/93 PAGE_1 OF_1_
COMMENTS: -
S+ PLE(S) ! Q \LIFIER
SAMPLE ID COMPOUND % RECOVERY A ECTED , REQUIRED .
BO8L63S TOC 73.8 BO 63 ! J )
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HOLDING TIME SUMMARY

| PAGE_1 OF_1_ "

SDG: BOSLF4 | REVIEWER: CH DATE: 9/20/93
COMMENTS: u
I
PREP. ANALYSIS
FIELD ANALYSIS | DATE DATE DATE HOLDING HOLDING
SAMPLEID  TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS [ME, DAYS QUALIFIER
BOSLF4 pH 6/17/93 - 6/24/93 - 3 J
BOSLF4 Phosphate 6/17/93 - 6/24/93 - 2 J
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7.0 GROSS ALPHA AND GROSS 1 TI'A DETERMINATION DATA VALIDATION

7.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B0O8L25 B0O8L40 BO8SLFO
B0O8L30 BO8LS55 BO8LF4

7.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

7.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
gas proportional counter used for gross alpha and gross beta
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
efficiency determination as a function of alpha or beta particle
energy, and as a function of the mass of material submitted for
counting. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible on a day-
to-day basis.

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

7.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of alpha or beta emitting
radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. Acceptable
accuracy of spiked sample data must fall within a range of 80 to
120 percent. If spiked sample results were outside this range,
the associated data were qualified as estimated (J/UJ).
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Due to a low LCS recovery, the gross alpha re 11t for sample
number BO8LFO in SDG No. BOS8LFO was gqualified as an estimate and
flagged "J".

All other accuracy results were acceptable.

7.5 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
an: - /ses, precision may also be assessed using unspiked duplicate
sample analyses. Replicates with activities greater than five
times the LLD and with an RPD less than 35 percent are
acceptabl ! duplicat itivities are 1} -t LT
limit of A | If ¥ »1: L !

LLD, no control limit is applicable. It the RPD 1s outside the
applicable control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

All precision results were acceptable.

7.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination.

All blank results were acceptable.

7.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data package to verify their accuracy.

All analyte quantitation and reported detection limits were
acceptable.

7.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate
for these analyses. The gross alpha result was qualified as an
estimate in one sample due to a low LCS recovery. All other
validated results were acceptable and usable for all purposes.
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8.0 ALPHA SPECTROSC( ({ DATA VALIDATION

8.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25S B0O8L40 BO8SLFO
B0O8L30 BO8L55 BO8LF4

8.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

8.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
alpha spectroscopy system used is capable of producing acceptable
and reliable analytical data. The initial calibration was
performed according to manufacturer's recommendations and
consists of an instrument efficiency determination for each alpha
radionuclide region of interest, and a system resolution
assessment as measured by the full-width at half maximum for each
peak. Initial calibration was performed for each counting
geometry used during the analysis of Westinghouse-Hanford
samples. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible on a day-
to-day basis.

Peak width (resolution) in the annual calibration was above
the 20 KeV control limit for two SDGs. All alpha spectroscopy
results for all samples in SDG Nos. B0O8L40 and BO8L55 have been
gualified as estimates and flagged "J".

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

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of alpha emitting

radionuclides. The sample activity as determined by analysis is

8-1
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compared to the known activity to assess accuracy. The
acceptable matrix spike or Laboratory Control Sample recovery
range is 80 to 120 percent, while that for radiometric yields is
30 to 105%. Spike sample results outside the above ranges
result 1 in qualification of the associated data as estimated
(J/UJ).

Due to low chemical yields, the isotopic plutonium results
for sample number BO8LFO in SDG No. BO8S8LFO and sample number
BO8LF4 in SDG No. BO8LF4 were rejected and flagged "R".

Due to a low chemical yield, the americium-241 result for
sample number BO8LF4 in SDG No. BO8LF4 was rejected and flagged
IIRII .

All other accuracy results were acceptable.

8.5 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 m 7 also be assessed using unspiked duplicate
samples. Replicates with a RPD less than 35 percent are
acceptable. If duplicate activities are both <5xLLD, a control
limit of 2xLLD is used. If replicate values are both below the
LLD, no control limit is applicable. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

Due to an RPD above the control limit, the uranium-238
result for sample number BO8L90 in SDG No. B08L30 was qualified
as an estimate and flagged "“J".

All other precis on results were acceptable.

8.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
are due to laboratory reagent, sample container, or detector
contamination.

All blank results were acceptable.

8.7 ANALYTE QUANTITZ [ON AND REPORTED DETECTION LIMITS

Analyte quantitations and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quar itation and reported detection limits were
acceptable.

8-2
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8.8 OV RALL ASSESSMENT AND SUMMARY

A complete review of all QC and calibration data indicates
that overall system performance was adequate. Due to low yields
americium-24 and isotopic plutonium results in two samples were
rejected and flagged "R". Rejected results are unusable for all
purposes. The uranium-238 result was flagged as an estimate in
one sample due to an RPD above control limits. All alpha
spectroscopy results from two SDGs were qualified as estimates
due to peak widths outside control limits. All other validated
data were acceptable and usable for all purposes.
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9.0 GAMMA SPECTROSCOPY DATA VALIDATION

9.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

B0O8L25 B08L40 BO8SLFO
BO8L30 BO8L55 BO8LF4

9.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

9.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
gamma spectroscopy system used is capable of producing acceptable
and reliable analytical data. The initial calibration was
performed according to manufacturer's recommendations and
consists of an instrument efficiency determination for each gamma
radionuclide region of interest, and a system resolution
assessment as measured by the full-width at half maximum for each
peak. Initial calibration was performed for each counting
geometry used during the analysis of Westinghouse-Hanford
samples. Continuing calibration checks are performed to verify
that instrument performance is stable and reproducible on a day-
to-day basis.

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

9.4 ACCURACY

Accuracy was evaluated by analyzing soil or distilled water
samples spiked with known amounts of gamma emitting
radionuclides. The sample activity as determined by sample
analysis is compared to the known activity to assess accuracy.
The acceptable spiked recovery range is 80 to 120 percent. If
spiked sample results were outside this range the associated data
were qualified as estimated (J/UJ).
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10.0 STRONTIUM-90 DETERMINATION DATA VALIDATION

10.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 BO8L40 BO8SLFO
~J8L30 BO8L55 BO8LF4

10.2 HOLDING TIMES

Holding times are calculated from Chain-of-Ct tody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

10.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background counting system used for strontium-90
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
detection efficiency determination. Continuing calibration
checks are performed to verify that instrument performance is
stable and re] oducible on a day-to-day basis.

All calibration results, including efficiency checks and
background counts, were acceptable.
10.4 ACCURAC
All spike recoveries should be within the specified QC range
of 80 to 120 percent, while all radiotraced samples should show a
radiometric yield or recovery between 30 and 105%. Spiked sample
:sults outside the above ranges r sulted in qualification of the

associated data as estimated.

All accuracy results were acceptable.

10-1
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10.5 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. Replicates with an RPD less than 35 percent are
acceptable. If duplicate activities are both <5xLLD, a control
limit of 2xLLD is used. If replicate values are both below the
LLD, no control limit is applicable. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

All precision results were acceptable.

10.6 r~""K s I[IT"38

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination.

All blank 1 sults were acceptable.

10.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.
10.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate

for these analyses. All validated results are acceptable and
usable for all purposes.
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11.0 TECHNETIUM-~-99 DETERMINATION DATA VALIDATION

11.1 DATA PACKA : COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 BO8L40 BO8SLFO
BO8L30 BO&™ 55 BO8LF4

11.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

11.3 INSTRUMENT CALIBRATION AND PERFORM™ ""CE

Instrument calibration is performed to establish that the
low background counting system used for technetium-99
determination is capable of producing acceptable and reliable
analytical data. The initial calibration was performed according
to manufacturer's recommendations and consists of an instrument
detection efficiency determination. Continuing calibration
checks are performed to verify that instrument performance is
stable and reproducible on a day-to-day basis.

The technetium~99 results for all samples in SDG No. BO8L25
were qualified as estimates and flagged "J" due to detector
efficiency continuing calibration results outside of the QC
range.

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

11.4 ACCURACY

All spike recoveries should be within the spe Fied QC range
of 80 to 120 percent, while all radiotraced samples should show a
radiometric yield or recovery between 30 and 105%. Spiked sample
results outside the above ranges r¢ 1ilted in qualification of the
associated data as estimated.

11-1
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Due to low chemical yields, technetium-99 results for the
following samples were rejected and flagged "R":

® Sample numbers B0O8L55 and B0O8L95 in SDG No. B0S8LSS.
® Sample number BOS8LFO in SDG No. BOSLFO.

All other accuracy results were acceptable.

11.5 PRECISION

Analytical precision is expr 3s 1 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 unsy "ted duplicate

ng 74 .1 BT with 11 77D 3 than 35 2a2rcent are
acceptable. It duplicate activities are botn <5xXLLD, a control
limit of 2xLLD is used. If replicate values are both below the
LLD, no control limit is applicable. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

All precision results were acceptable.

11.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination.

All blank results were acceptable.

11.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy. All analyte quantitation and reported detection limits
were acceptable.

11.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and QC data indicates that instrument performance was adequate
for these analyses. Due to low chemical yields technetium-99
results for samples in two SDGs were rejected and flagged "R".
Rejected data are unusable for all purposes and should not be
reported. Results for all samples in one SDG were qualified as
estimates due to detector efficiency calibrations outside of QC
limits. Estimated data are considered usable for limited
purposes only. All other validated results are acceptable and
usable for all purposes.
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12.0 CARBON-14 DETERMINATION DATA VALIDATION

12.1 DATA PACKAGE COMPLETENESS

T following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 B0O8L40 BO8SLFO
BO8L30 BO8L5S5 BO8LF4
2 1 A

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

12.3 INSTRUMENT CALIBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background liquid scintillation counting system used for
carbon-14 determination is capable of producing acceptable and
reliable analytical data. The initial calibration was performed
according to manufacturer's recommendations and consists of an
instrument efficiency determination “>r each applicable
radionuclide. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

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

All spike recoveries should be within the specified QC range
of 80 to 120 percent, while all radiometric yields should fall
within the range of 30 to 105%. Spiked sample results outside
the above ranges resulted in qualification of the associated data
as estimated (J/UJ).

Due to high chemical yields, the carbon-14 result for sample
number BO8L65 in SDG No. B08L40 was rejected and flagged "R".

All other accuracy results were acceptable.

12-1
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»S 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
ana /ses, precision may also be assessed using unspiked duplicate
sample analyses. Replicates with RPD less than 35 percent are
acceptable. If duplicate activities are both <5xLLD, a control
limit of 2xLLD is used. If replicate values are both below the
LLD, no control limit is applicable. If the RPD is outside the
applic Hle control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

All precision results were acceptable.

12.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination.

All blank results were acceptable.

12.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in each data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits were
acceptable.

12.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument performance and calibration indicates
that the overall system performance is adequate. Due to high
chemical yields the carbon-14 result in one sample was rejected.
Rejected data are unusable for all purposes and should not be
reported. All other validated results are acceptable and usable
for all purposes.
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13.0 TRITIUM DETERMINATION DATA VALIDATION

13.1 DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for
validation and found to be complete:

BO8L25 BO8L40O BO8SLFO
BO8L30 BO8LS55 BO8LF4

13.2 HOLDING TIMES

Holding times are calculated from Chain-of-Custody forms to
determine the validity of the results. The maximum holding time
for this analysis is six months.

All holding times were acceptable.

13.3 INSTRUMENT C? IBRATION AND PERFORMANCE

Instrument calibration is performed to establish that the
low background liquid scintillation counting system used for
tritium determination is capable of producing acceptable and
reliable analytical data. The initial calibration was performed
acc rding to manufacturer's recommendations and consists of an
instrument efficiency determination for each applicable
radionuclide. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on
a day-to-day basis.

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

13.4 ACCURACY

All spike recoveries should be within the specified QC range
of 80 to 120 percent, while all radiometric yields should fall
within the range of 30 to 105%. Spiked sample results outside
the above ranges resulted in qualification of the associated data
as estimated (J/UJ).

Due to matrix spike recoveries outside of the QC range, all
trit " im results for all samples in SDG No. B08L55 were qualified
as estimates and flagged "J".

All other accuracy results were acceptable.

13-1
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13.5 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. Replicates with a RPD less than 35 percent are
acceptable. If duplicate activities are both <5xLLD, a control
limit of 2xLLD is used. If replicate values are both below the
LLD, no control limit is applicable. If the RPD is outside the
applicable control limit, associated results are qualified as
estimated detects (J) or estimated non-detects (UJ).

All pr :ision results were acceptable.

13.6 BLANK SAMPLES

Blank samples are analyzed to determine if positive results
may be due to laboratory reagent, sample container, or detector
contamination.

All blank results were acceptable.

13.7 ANALYTE QUANTITATION AND REPORTED I "TECTION LIMITS

Analyte quantitation and detection limits were recalculated
for all samples in ach data delivery package to verify their
accuracy.

All analyte quantitation and reported detection limits and
sample results were acceptable.

13.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument performance and c:  ibration indicates
that the overall system performance is adequate. All tritium
results in one SDG were qualified as estimates due to poor matrix
spike recoveries. Estimated data are considered usable for
limited purpose only. All other validated results were
acceptable and usable for all purposes.
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8. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? No N/A
Are there cﬂwlaﬁon errors? | Yes (No N/A
ACTION: Qualify the affected results according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results >IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample resuits <IDL, for which

the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample rsults for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS %R is outside the
established control limits. Qualify as estimated (UJ), all sample results <™ L for which the LCS %R
are lower than the established control limits.

9. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample resuits within .

the acceptance limits? . Pefcrrasce. .Az.d' wq’«‘ ~<%¢  Yes No  N/A)

[EVCoa sl Ll T g P B \aq \,gL

ACTION: Note the resuits of the performance audit samplm in the validation narrative.

10. DUPLICATE SAMPLE ANALYSIS

Are RPD values within the acceptance limits? - —< .z “vewwzas =n ~Yesi No  N/A
r\/LA /l\/ £ ’\\:Z‘\ ~ e R

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPD
falls outside the acceptance limits.

11. FIELD DUPLICATE SAMPLES

Do RPD values exceed the acceptance limits? “eo oy e <« W(eu wae Yes  No - ﬁ
’ (é_‘d\\\'*\"" <;\ a0 "'/‘&C{:IQ —
ACTION: Note the results of the field duplicate samples in the validation narrative.

12. FIELD SPLIT SAMPLES

Do RPD values exceed the acceptance limits? ==l =17 <pws wce Yes  No ~N/A™
e P O — - RS
AR L T U VRV y P

ACTION: No{e the results of the field split samp  in the validation narrative.

A7-3












ﬁ?j

gy

90,1183

DATA QUALIFICATION SUMMARY

- 100-KR-4, 4th ROUND GROUNDWATER SAMPLING
DOCUMENT CONTROL NUMBER: WHC-SD-EN-TI-200, REV.O
ST TTTTT8: Wet Chemistry

8DG _NO.: BO8LO9

OUALIFICATION SUMMARY:

WET CHEMISTRY

SAMPLE NUMBERS: BO8L09, B08L19, BO8L29, BO8L39, BO8L49,
B0O8L74, BO8L79, B08L84, B08L89, BOSLD4,
BO8LF3

HOLDING TIMES

The 1l4-day holding time requirement for hydrazine was
exceeded for sample number B0O8L79 in SDG No. B08L09. The

associated sample result was qualified as an estimate and
flagged "J".














































































