





DATA QUALITY PARAMETERS
Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

Preparation (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; sample results
above the MDA and greater than five times the highest blank concentration are not
gualified.

All blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated frc  lat atory »n _lsi )le (LCS) or blank : | ke sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS
and matrix spike (MS) recovery range is 80-120%. In addition, samples may be
spiked with a radiochemical tracer to assist in isolating the radioisotope of interest
with the yield of the tracer being used in calculating sample activity. The
acceptable range for tracer recovery is 20% to 105%. Spike sample results
outside the above ranges result in associated sample results being qualified as
estimates, or not qualified, depending on the activity of the individual sample.
Results are rejected for LCS/BSS recoveries of less than 30% and tracer recoveries
of less than 20%, and tracer recoveries of greater than 115% for detected results.
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Due to the lack of an LCS analysis, all thorium-228 and thorium-232 results were
qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and
replicate activities (concentrations) are greater than five times the contract required
detection limit (CRDL) and the RPD is less than 20%, no qualification is required. If
either activity (concentration) is less than five times the CRDL, the RPD control limit
is less than or equal to two times the CRDL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated non-
detects.

All duplicate results were acceptable.

Field Duplicates

No field duplicates were submitted for analysis.

Detection Levels
Reported analytical detection levels for undetected analytes are compared against
the 100 & 300 Area RQLs to ensure that laboratory detection levels meet the
required criteria. Twenty-nine analytes exceeded the RQL. Under the WCH
s nent of work, no qu ific ion lired,

Completeness
Data package No. KO229 was submitted for validation and verified for
completeness, Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

Due to the lack of an LCS analysis, all thorium-228 and thorium-232 results were
qualified as estimates and flagged “J”. Data flagged "J" indicates that the
associated concentration is an estimate, but under the WCH statement of work, the
data may be usable for decision-making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

Twenty-nine analytes exceeded the RQL. Under the WCH statement of work, no
qualification is required.
REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-2005-42, Rev. 0, October 2005, 700 Area and 300 Area Component of
the RCBRA Sampling & Analysis Plan.
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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 WCH
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

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

Indicates the compound or analyte w ; analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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Appendix 3

Qualified Data Summary | Annotated Laboratory Reports
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Appendix 4

aboratory Narrative and Chain-of- istody Documentation
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Appendix 5

Data Validation Supporting Documentation
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Appendix 6

Additional Documentation Requested by Client
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J117R4, J117R5A, J117R8, J117R9, J11869 and J11870 were qualified
as estimates and flagged “UJ”.

All other preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data . The matrix spike is used to assess
the effect of the matrix on the ability to accu y quantify sample concentrations.
Recoveries must fall within the range of 80% to 120%. Samples with a recovery
of less than 30% and a sample result below the IDL are rejected and flagged "UR".
Samples with a recovery of 30% to 79% and a sample result less than the IDL are
qualified "UJ". Samples with a recovery of greater than 120% or less than 80%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 120% and a sample result less
than the IDL, no qualification is required.

Due to a matrix spike recovery outside QC limits (53.8%), all zinc result in samples
J117R5, J118B6, J118B7, J118CO and J118C1 were qualified as estimates and
flagged “J”.

Due to a matrix spike recovery outside QC limits, the calcium {135%) and

iron (60.8%) result in samples J117R3, J117R4, J117R5A, J117R8,

J117R9, J11869, J11870, J11871 and J11872 were qualified as estimates
1 |

Due to matrix spike _recoveries outside QC limits {65% & 61 %), all zirconium result
were qualified as an estimate and flagged “J”.

Due to LCS'recoveries outside QC limits {64% & 36%), all silicon result were
qualified as an estimate and flagged “J”".

All other accuracy results were acceptable.
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Appendix 2

Summary of Data Qualification
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Lionville Laboratory,

Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: TNUHANFORD RC-047 KQ0223
WORK ORDER: 11343-606-001-9935-00

SAMPLE SITE ID ANALYTE

Z==z===  =S==s=s==== CEmwmaneex EaESSSSIEESITSSZE=SS

-001 JL17R3 Silver, Total
Aluminum, Total
Arsenic, Total
Boron, Total ,
Barxrium, Total
Bexryllium, Teotal
Bismuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zinc, Total

Zirconium, Total

vL

0.11

LOT #: 0603L379

REPORTING

UNITS LIMIT

MG /K3
MG/KG
MG /KG
MG/KG
 MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

0.13 u MG/KG
0.639.J MG/KG
1.4 Dyns/xs
56.4 ) MG/KG

0.02 u  MG/KG
2180 MG/KG
0.0 YJ ne/xe
225 MG/KG
4.1 MG/KG
0.28 u NG/KG
889 MG/KG
0.42 MG/KG
4520 MG/KG
0.30 MG/KG
0.42 u MG/KG
0.68 MG/KG
24.2 Qd MG/KG
1.1 V7 me/ks
1.9 MG/KG
0.67 u MG/KG
0.84 u MG/KG
0.19 MG/KG

31.1 7Y MG/KG
1.0 uJhe/xe

i
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0.07
2.2
0.58
0.23
0.02
0.02
0.49
2.1
0.07
0.13
0.12
0.21
Q.51
0.02
73.4
0.03
3.7
0.30
D.28
2.4
0.23
0.86¢
0.30
0.42
D.45
2.2
1.0
0.03
0.67
D.84
0.05
D.15
1.0

DILUTION
FACTOR
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
¥1L.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
i.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Licnville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: THNUHANFORD RC-047 K0229 LVL LOT #: 0602L379

WCRIK CRDER: 11343-606-001-999%-00
REPORTING DILUTION
SAMPLE 3ITE 1D ANALYTR RESULT UNITS  LIMIT FACTOR
sx=s=== sz====sss=zszsszs==ss= SEcEssCe=sS=assaaa==sze Ss===m== =sza== =ssssss=os=s =ss====s
-002 J117R4 Silver, Total 0.07 u MG/KG 0.07 1.0
Aluminum, Total 15.7 MG/KG 2.3
Arsenic, Total 0.52 u MG/KG 0.59 1.0
Boron, Total 0.32 MG/KG 0.23
Barium, Total 2.5 MG/KG 0.02 1.0
Beryllium, Total 0.02 u MG/KG 0.02 1.0
Bismuth, Total D.50 u MG/KG 0.50
calcium, Total s0s0  § Me/Ke 2.1 1.0
Cadmium, Total 0.03 MG/KG 0.07 1.0
Cobalt, Total 0.14 u MG/KG 0.14 1.0
Chromium, Total 0.37 UJ Me/Ke 0.13 .0
Copper, Total 1.6 UF MG/KG 0.21 .0
Iron, Total 4.9 J Me/xG 0.52 1.0
Mercury, Total 0.02 u MG/KG 0.02
Potasgium, Total 2150 MG/KG 74.9 1.0
Lithium, Total 0.05VF MG/KG 0.03
Magnesium, Total 222 MG /KG 3.8 1.0
Manganese, Total 3.7 MG/XG 0.31 1.0
Molybdenum, Total 0.28 U MG/KG 0.28 1.0
Sodium, Total 890 MG/XG 2.4 1.0
Nickel, Total 0.23 u MG/KG 0.23
Phosphorua, Total 4520 MG/KG 0.87
Lead, Total 0.33 MG/KG 0.30 1.0
Antimony, Total 0,43 U MG/KG 0,43
Selenjum, Total 0.77 MG/KG 0.46 1.0
silicon, Total 27.7 U J M6/KG 2.2 1.0
Tin, Total 1.0 u MG/Ke 1.0 1.0
Titanium, Total 1.8 MG/KG 0.03 1.0
Thallium, Total 0.68 U MG/KG 0.68
Uranium, Total 0.85 u MG/KG 0.85
vanadium, Total 0.11  MG/KG 0.09 1.0
Zinec, Total 24.9 T MG /KG 0.16 1.0
Zirconium, Total 1.0 - 1G/KG 1.0 1.0

U,
1”
4
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CLIENT: TNUHARFORD RC-047 KD229
WORK ORDER:

SAMPLE

ExE====

-003

SITE ID

J117RE ™ A

S

z{';ﬁQ;kﬁLp

Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY RBPORT

131343-606-001-9999-00

ANALYTE
—xzsmsEzmsss=sxreccozzsa
Silver, Total
Aluminum, Total
Axgenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Biemuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganege, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphoxrus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tia, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zinc, Total

Zirconiuvam, Total

02/28/06
LVL LOT #: 0603L379
REPORTING
RESULT UNITS

0.
7.

0.58 u MG/KG
0.23 u MG/KG
3.4 MG/KG
0.02 u HMG/KG
0.48 u MG/KG

9700 J wuc/ka
0.10 MG/KG
0.13 u MG/KG
0.40 YJ MG/KG
1.1 UJ MG/KG
19.6 T Me/Ke

0.02 MG/KG
1580 MG/XG
0.05§J MG/XKG
262 MG/KG
1.6 MG/KG
0.27 U HG/XG
1040 MG/XG
0.23 u MG/KG
6290 MG/KG
0.39 MG/KG
0.41 u MG/KG
0.60 MG/ KG
21.2 U me/xe
1.0 u MG/XG
o.1a MG/KG
0.66 u MG/KG
0.83 U MG/KG
0.08 u MG/XG
37.6 | MG/xG
1.0 dJHG/KG
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-

0.03

0.66
0.83
0.08
0.15
1.0

DILUTION
FACTOR

» e
o o
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CLIZNT: TNUHANFORD RC-047 K0229

WORIC ORDER: 11243-606-001-9999-00

SAMPLE

SITE ID

Lionville Laboratery, Inc.

INORGANICS DATA SUMMARY REPCRT

Silver, Total
Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Biemuth, Total
Caleium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercuxy, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zinc, Total

Zirconium, Teotal

03/28,06

LVL LOT #: 0603L379

RESULT UNITS
0.07 u MG/XG
8.5 MG/NG
0.57 u MG/KG
0.22 u MG/KG
3.5 MG/KG
0.02 u MG/KG
0.48 u MG/XG

10500 3' MG/KG
0.08 MG/KG
0.13 u MG/KG
0.42 )Y MG/KG
1.4 UJd MG/KG

25.6 7 Me/KG

0.08 MG/IKG
1930 MG/KG
0.05 OJ MG/KG
279 NG/KG
3.6 MG/KG
0.27 u MG/KG
957 MG/KG
0.36 MG/KG
6720 MG /KG

0.29 U MG/KG
0.41 u MG/KG
0.61 MG/KG
29.1 UJ He/ne
1.1 UJ MG/K@
0.40 MG/KG
0.65 u MG/KG
0.82 u MG/KG
0.13 MG/KG
44.6 J MG/XG
o.99 U ne/KG

REPORTING
LIMIT

Mk
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DILUTION
FACTOR
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Licnville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/0%

CLIBNT: THUHANFORD RC-D47 K0229 LVL LOT #: €603L379
WORK ORDER: 11343-606-001-939%-00
REPCORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR
s====== zEx===3zz szs=== s=s==x==
-00s J117R Silver, Total 0.07 u MG/KG 0.07 1.0
Aluminum, Total 6.9 MG/KG 2.3 1.0
Arsenic, Total 0.59 u MG/KG 0.59 1.0
Boron, Total 0.23 u MG/KG 0,23 1.0
Barium, Total 2.7 MG /KG* 0.02 1.0
Beryllium, Total 0.02 u MG/KG 0.02 1.0
Bismuth, Total 0.49 u MG/KG 0.49 1.0
calcium, Total 7750 T wue/xe 2.1 : 1.0
Cadmium, Total 0.17 MG/KG 0.07 1.0
Cobalt, Total 0.13 u MG/KG 0.13 1.0
Chromium, Total 0.34 YUY HG/KG 0.12 1.0
Copper, Total 1.1 UY MG/KG 0.21 1.0
Ixon, Total 21.0 Y MG/Ke 0.52 1.0
Mercury, Total 6.02 MG/KG 0.62 1.0
Potagssium, Total 2020 MG/KG 74.1 1.0
Lithium, Total 0.05 UJ MG/KG 0.03 1.0
Magnesium, Total 235 MG/KG 3.8 1.0
Manganese, Total 3.1 MG 0.31 1.0
Molybdenum, Total 0.28 u MG/KG 0.28 1.0
Sodium, Tokal 1010 MG/KG 2.4 1.0
Nickel, Total 0.23 u MG/KG 0.23 1,0
Phosphorus, Total 5360 MG/KG 0.86 1.0
Lead, Total 0.43 MG/KG 0.30 1.0
Antimony, Total 0.42 u MG/KG 0.42 1.0
Selenium, Total 0.83 MG/KG 0.45 1.0
3ilicon, Total 22.8 ) MG/KG 2.2 1.0
Tin, Total 1.0 u MG/KG Tl 1.0
Titanium, Total 0.27 MG/KG 0.03 1.0
111ium, Total 0.67 u MG/KG 0.67 1.0
Uranium, Total 0.85 u MNG/KG 0.85 1.0
vVanadium, Total 0.09 u MG/KG 0.09 1.0
Zine, Total 46.8 [ MG/RG 0.15 1.0
Zirconium, Total 1.0 ufMG/’KG 1.0 1.0

o

g%
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CLIENT: TNUHANFORD RC-047 K0228
WORK ORDER:

SITE 1D
oo ss==ssnzococcozmem

Jl18é6€%

Lionville Laboratory, Inc.

INCRGANICS DATA SUMMARY REPCRT 03/28/06

11343-606-001-~5999-00

ANALYTE

SaxoSTsramBEICT=omSaEE

Silver, Total
Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potaspium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
vVanadium, Total
zinc, Total

Zirconium, Total

LVL LOT #: 0603L2749

REPCRTING DILUTION
RESULT UNITS  LIMIT FACTOR
==z===== =cS=sxrx cecesc=sew s==s=xs=
0.07 MG /IG 0.07 1.0
15.9 MG/KG 2.2 1.0
0.58 u MG/KG 0.58 1.0
0.23 u MG/KG 0.23 1.0
3.7 MG/KG 0.02 1.0
0.02 u MG/KG 0.02 1.0
0.48 u MG/KG 0.48 1.0
9750 f MG/KG 2.1 1.0
Q.18 MG/KG 0.07 1.0
0.13 u MG/KG 0.13 1.0
0.45 UF MG/XG 0.12 1.0
0.91 UJ Me/xe 0.21 1.0
ls.a 3 MG/KG 0.51
0.02 u MG/KG 0.02 1.0
2110 MG/KG 72.7 1.0
0.06 YJ MG/KG 0.03 1.0
244 MG/KG 3.7 L.0
4.7 MG/KG a.30 1.0
0.27 u MG/KG a.27 1.0
944 MG/KG 2.4 1.0
0.23 u MG/KG ' 0.23
€220 MG/KG 0.85 1.0
Q.42 MG/KG 0.29 1.0
0.41 u MG/KG 0.41 1.
0.76 MG/KG 0.44 1.
26.7 U'J mMe/ke 2.1 1.0
1.0 u MG/KG 1.0 1.0
1.2 MG/KG 0.03 .0
0.66 u MG/KG 0.66
0.82 u MG/ 0.83 1.0
.14 MG/KG 0.08 1.0
27.2 J wHe/kG G.15 1.0
1.0 uwnme/xe 1.0 1.0

ol

U'Z
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CLIENT: TNUHANFORD RC-047 IK0229

WORK ORDBR: 11243-€06-001-9599-00

Lienville Laboratory, Inc.

INORGANICS

ANALYTEB

TS ARASRERrFOSIEEECTEEESN

Silver, Total
Aluminum, Total
Arpenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Teotal
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mexcury, Total
Potapsium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
fhosphorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zinc, Total

Zirconium, Total

DATA SUMMARY REPORT

LVL LOT #: 0603L379

RESOULT UNITS

=zwxxomx  mozTxsn

0.07 u MG/KG
23.7 MG /KG
0.58 u MG/KG
0.23 u MG/KG
3.7 MG/KG
0.02 u MG/XG
0.49 U MG/KG
8790 'Y  MG/Ke
0.17 MG/KG
0.13 u MG/KG
0.42 Y J MG/KG
1.0 U me/KG
73.0 7y MG/KG
0.01 u MG/KG

2140 MG/KG
0.05 U J MG/KG
aog MG /KG
6.3 MG/KG
0.28 u MG/KG
955 MG/KG
0.45 MG/KG
6290 MG/KG

0.49 MG /KG
0.42 u MG/KG
0.58 MG/KG
37.4 JJ HMG/KG
1.0 u MG/KG
3.4 MG/KG
0.67 U MG/KG
0.B4 u MG/XG
0.19 MG/KG
29.6 3’ MG/KG
1.0 wyMG/KG

Y

000020

031/28/06

RC

DILUTION
FACTOR

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

0B00BEB3S



CLIENT: THUHANFORD RC-047 (0229

WORK. ORDER:

SAMFPLE

SITE ID

Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT

11343-606-001-999%-00

Silver, Total
Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Hercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphoxus, Total
Lead, Total
Antimony, Total
Selenium, Total
8ilicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
vanadium, Total
Zine, Total

2irconium, Total

03/28/06

LVL LOT #: 08031279

REPORTING
RESULT UNITS  LIMIT
m=soscw= Srszsw  =es=s=—sax
C.07 u MG/KG 0.07
53,7 MG/KG 2.3
0.59 u MG/KG 0.59
0.23 u MG/KG 0.23
3.7 MG/KG 0.02
0.02 u MG/XG 0.02
0.49 U MG/KG 0.49
a500 I ME/KG 2.1
0.135 MG/KG 0.07
0.13 u MG/KG 0.13
0.57 {§ JMG/KG 0.12
1.0 yJ MG/KG 0.21
111 7§ Me/ie 0.52
0.02 MG/KG 0.01
2150 MG/KG 74.1
0.09p Y Ma/KG 0.03
301 MG/KG 3.8
6.6 MG/KG 0.31
0.28 u MG/KG g.28
1000 MG/KG 2.4
0.40 MG/XG 0.23
5970 MG/RG 0.86
0.41 MG/KG 0.30
0.42 u  HMG/KG 0.42
0.73 MG/KG 0.45
Ld
6.9 4 mMa/re 2.2
1.1\;3’ MG/KG 1.0
3 MG,/KG 0.03
0.67 u MG/KG 0.67
0.85 u MG/KG 0.85
0.21 MG/KG 0.09
32.4 j— MG/KG 0.15
1.0 u'\MG/KG 1.0

A

L
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: TNUHANFORD RC-047 KO0229 LVL LOT #: 0€603L379
WORI{ ORDER: 11343-606-001-9999-00
REPORTING DILUTION

SAMPLE SITE 1D ANALYTE RESULT UNITS  LIMIT ° FACTOR

m====== ====s=s=ssss========z ==c=s=sssasczsEsasz==== =z= =z==== crs=sss==== s==wm=z==

-009 Ji11872 . Silver, Total 0.07 u MG/XG c.07 1.0
Aluminuwm, Total R 52.5 MG/XG 2.2 1.0
Arsenic, Total 0.58 u MG/KG Q.58 1,0
Boron, Total 0.23 u NG/KG 0.23 1.0
Barium, Total 4.1 MG /KG .02 1.0
Beryllium, Total 0.02 u MG/KG 0.02 1.0
Bismuth, Total 0.48 u MG/KG 0.48 1.0
calecium, Total 7180 :r MG/KG 2.1 1.0
Cadmium, Total 0.28 MG/KG 0.07 1.
Cobalt, Total 0.12 u MG/KG 0.13 1
Chromium, Total 0.579J MG/KG 0.12 1
Copper, Total 1.0 ¢} MG/KG 0.21 1
Iron, Total 118 X HG/kG 0.51 1.0
Mercury, Total 0.02 u MG/KG 0.02 1.0
Potassium, Total 2090 MG/KG 72.7 1,
Lithium, Total 0.10J MG/Xe 0.03 1
Magnesium, Total 252 MG/KG 3.7 1.0
Manganesea, Total 8.4 MG/KG 0.30
Molybdenum, Total 0.27 u MG/KG 0.27 1.0
Sodium, Total 965 MG/KG 2.4 1.0
Nickel, Total 0.23 u MG/KG 0.23 1
Phosphorus, Total 5300 MG/KG 0.85 1.
Lead, Total 0.47 MG/KG 0.29 1.0
Antimony, Total 0.41 u MG/KG 0.41 1.0
Selenium, Total 0.78 MG/KG 0.44 1.0
Silicon, Total 64.2 7 ue/ie 2.1 1.0
Tin, Total 1.0 u MG/KG 1.0 1.
Titanium, Total 3.9 MG/XG 0.03
Thallium, To 0.66 u MG 0.66 1.0
Uranium, Total 0.83 u MG/KG 0.83 1.0
Vanadium, Total 0.32 MG/KG 0.08 1.0
Zinc, Total 23.0 3’ MG/KG 0.158
Zirconium, Total 1.0 \I'S'GG/I(G 1.0 1.0
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Lionville Laboratery, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: TNUHANFORD RC-047 K0222 LVL IOT #: 06021299
WORK ORDER: 11343-606-001-9589-00
REPORTING DILOTION

.SAM PLE SITE ID ANALYTB RESULT UNITS LIMIT FACTOR

==s====  =s==s==-=—s==zszawme=ss= swsss=c=exsSosssssss=sSsssS ==zuEc=x =m===s= =zacascaces mmz=zcae

-Q01 J117RS S5ilver, Total 0.14 u ME/K3 0.14 1.0
Aluminum, Total 9.4 MG/KG 1.8 1.0
Arsenic, Total 1.0 NG /KG 0.33 1.0
Boron, Total 0.26 u MG/KG 0.26 1.0
Barium, Total 3.5 MG /KG 0.02 ’ 1.0
Beryllium, Total 0.01 MG/KG 0.01 1.0
Bismuth, Total 0.59 u MG/KG 0.59 1.0
Calcium, Total 5680 MG /XG 1.2 1.0
Cadmivm, Total 0.08 MG/KG 0.07 1.0
Cobalt, Total 0.12 u MG/KG 0.12 1.0
Chromium, Total D.36 MG/KG G.16 1.0
Copper, Total 1.6 MNG/IG D.12 1.0
Iron, Total 34.7 MG/KG 3.1 1.0
Mercury, Total 0.02 MG/KG 0.02 1.0
Potassium, Total 2080 MG/KG 74.9 1.0
Lithium, Total g.1 MG/KG Q.03 1.0
Magnesium, Total 305 MG/XG 1.3 1.0
Manganese, Total 4.4 MG/KG 0.02 1.0
Molybdenum, Total 0.13 u MNG/XG 0.13 1.0
Sodium, Total 1100 MG/XG 2.4 1.0
Nickel, Total 0.1 u MG/KG 0.13 1.0
Phosphorusg, Total 5930 MG/KG 0.87 1.0
Lead, Total 0.30 u MG/KG 4.30 1.0
Antimony, Total 0.39 u MG/KG 0.39 1.0
Selenium, Total 0.56 MG/KG 0.35 1.0
silicon, Total 17.5 7Y we/ke 0.80 1.0
Tin, Total 0.953F Me/KG 0.50 1.0
Titan To 1.5 MG/KG 0.04 1.0
Thallium, Total 0.62 u MG/KG 0.62 1.0
Uranium, Total 2.0 u MG/KG 2.0 1.0
Vanadium, Total 0.09 u MG/KG 0.09 1.0
Zinc, Total s3.2 Y me/ke 0.05 1.0
Zirconium, Total ) 0.52 uﬂ/HG/KG 0.52 1.0

"

ob
’)/(r
V.
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Lionville Labkoratory, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: TNUHANFPORD RC-047 K0229 LVL LOT #: 0602L259
WORK ORDER: 11343-606-D01-9999-00
RRPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

[, ===rzccssccoormusssw  se=ssszascsresmzco—mszsm mmSzcEmm  Emmsmxs  =msmzazmes T,

-002 J118E§ Silver, Total 0.14 u MG/KG 0.14 1.0
Aluminum, Total 21.7 MG/KG 1.8 1.0
Arsenic, Total 0.81 MG/KG 0.34 1.0
Boron, Total 0.27 u MG/KG 0.27 1.0
Barium, Total 0.26 MG/KG 0.02 1.0
Beryllium, Total 0.01 MG/KG 0.01 1.0
Bismuth, Total 0.60 u KG 0.60 1.0
Calecium, Total 186 MG/KG 1.2 1.0
Cadwium, Total 1.4 MG/KG 09.07 1.0
Cobalt, Total 0.14 MG/KG 0.12 1.0
Chromium, Total 9.2 MG/KG 0.16 1.0
Coppex, Total 6.2 MG/KG 0.12 1.0
Iron, Total 118 MG/KG 3.2 1.0
Mercury, Total 0.04 MG/KG 0.02 1.0
Potapsium, Total 2290 MG/KG 76.3 1.0
Lithium, Total 0.08 MG/KG 0.03 1.0
Magnesium, Total 210 MG /XG 1.3 1.0
Manganese, Total 3.5 MG/XKG 0.02 1.0
Molybdenum, Total 0.54 MG/XG 0.13 1.0
Sodium, Total 1150 MG/XG 2.5 1.0
Nickel, To 4.4 MG/XG 0.13 1.0
Phosphorug, Total 2080 MG/XG 0.89 1.0
Lead, Total 0.31 u MG/KG 0.31 1.0
Antimony, Total 0.40 u MG/KG 0.40 1.0
Selenium, Total 1.2 MG/KG R 0.36 1.0
Silicon, Total 13.8 . MG/KG 0.81 1.0
Tin, Total 1.1.J Ma/ke 0.s51 1.0
Titanium, Total Q.83 MG/KG 0.04 1.0
Thallium, Total 0.63 u MG/KG Q.63 1.0
Urani Total 2.0 u MG/KG 2.0 1.0
Vanadium, Total 0.15 Ma/Ka g.09 1.0
Zine, Total 24.5 ") MG/KG 0.05 1.0
Zirconium, Total 0.71 "} mc/KG 0.53 1.0

o
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CLIENT: TNUHANFORD RC-047 K0229

WCRK ORDER: 11343-606-001-9999-00

ANALYTE

EERrCRREXCREESIEESTOCDS

Silver, Tot

Licnville Laboratory,

Inc.

INORGANICS DATA SUMMARY REPCRT 03/28/0€¢

al

Aluminum, Total

Arsenic, To
Boron, Tota
Baxium, Tot

Beryllium,

tal

1

al
Total

- Bismuth, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Coppex, Total

Ixron, Total

Mexcury, Total

Potssoium,

Total

Lithium, Total

Magnesium,

Manganess,

Molybdenum, Total

Sodium, Tot

Total
Total

al

Nickel, Total

Phosphoruan,
Lead, Total

Total

Antimony, Total

selenium, Total

sili Total

Tin, Total

T dum, Total

Thallium, Total

Uranium, Total

Vanadium, Total

Zine, Total

Zirconium,

Total

LVL LOT #:
RESULT UNITS
smczmass  sexzas

0.14 u MG/KG
1.8 u MG/KG
1.2 MG/KG
0.26 u MG/KG
0.16 MG/KG
0.03 MG/KG
0.60 u MG/KG
163 MG/KG
0.83 MG /KRG
0.12 u MG/XG
6.18 MG/KG
3.9 MG/KG
51.2 MG/XG
0.D2 MG/KG
1780 MG/KG
0.06 HG/XG
167 MG/KG
2.0 MG/KG
0.16 MG/KG
1180 MG/KG
0.13 u MG/KG
2450 MG/KG
0.30 u MG/KG
0.39 u MG/KG
1.2 UG /XG
5.2 J me/xs
1.00_'{ MG /KG
0.141 MG/KG
0.63 u MG/KG
2.0 u MG/KG
0.D% U MG/KG
21.5 ’_T MG/XG

0.53 WIKG/KS

000025

0602L2%9

REPORTING
LIMIT

DILUTION

FACTOR

nz=macex
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

BBREARA2Y



Lionville Laboratory, Inc,

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: TNUHANFORD RC-047 K0229 LVL LOT #: 0602L299
WORK ORDER: 11343-606-001-9999-00
REPORTING DILUTION

SAMPLE SITE ID ANALYTR RESULT UNITS  LIMIT FACTOR

szzs=z=  ascicsonsaasssssmase  Socsssssss<Esssozsmosws Sxssamss aszane ssEmEmsmEE I

-004 J118C0 Silver, Total 0.14 u MG/KG 0.14 1.0
Aluminum, Total 8.6 MG /KG 1.8 1.0
Arsenic, Total 0.77 MG/KG 0.32 1.0
Boron, Total 0.27 U MG/KG 0.27 1.0
Barium, Total 0.44 MG/KGS 0.02 1.0
Beryllium, Total 0.02 MG/KG 0.01 1.0
Bismuth, Total 0.60 u MG/KG 0.60 1.0
Calcium, Total » 248 MG/KG 1.2 1.0
Cadmium, Total 1.3 MG/KG 0.07 1.0
Cobalt, Totml 0.12 U MG/KG 0.12 1.0
Chrowium, Total 0.31 MG/KG 0.1s 1.0
Copper, Total 1.5 MG/KGQ 0.12 1.0
Ixon, Total 94 .4 MG/KG 3.2 1.0
Mercury, Total 0.08 u HNG/XG 0.08 1.0
Potassium, Total 2860 Ma/Ka 7€.3 1.0
Lithium, Total 0.07 MG/KG 0.03 1.0
Hagnesium, Total 212 MG/KG 1.3 1.0
Manganese, Total 2.1 MG/KG 0.02 1.0
Molybdenum, Total .19 NG /KG 0.13 1.0
Sodium, Total 1580 MG/KG 2.5 1.0
Nickel, Total 0.18 MG/KG 0,13 1.0
Phosphorus, Total 3350 MG/KG 0.89 1.0
Lead, Total 0.31 u MG/KG 0.31 1.0
Antimony, Total 0.40 u MG/KG 0.40 1.0
Selenium, Total 2.1 MG/KG 0.36 1.0
silicon, Total 13.3 7§ me/xG 0.81 1.0
Tin, Total 0.60UJ MG/KG 0.51 1.0
Titanium, Total 0.67 NG/KG 0.04 1.0
Thallium, Total 0.63 u MG/XG 0.63 1.0
Uranium, Total 2.0 u MG/KG 2.0 1.0
Vanadium, Total 0.09 MG/KG 0.08 1.0
zine, Total 74.8 :T- Ma/XG 0.058 1.0
Zirconium, Total 0.53 U'YMG/KG 0.53 1.0

oo
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 03/28/06

CLIENT: THUHANFCRD RC-047 K0223 " LVL LOT #: 0602L2%9
WORK ORDER: 11343-606-001-5999-00
REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR

zz===z== eMuwEczozSST=SsZszsssIss= ==sozas=r EEWERSET S=ESSSSEST sessma==

-Dos Jiiecl silver, Total 0.21 u MG/KG 0.21 1.0
Aluminum, Total 5.9 MG/KG 2.7 1.0
Arsenic, Total 1.3 MG/KG 0.50 1.0
Boron, Total 0.40 u MG/KG 0.40 1.0
Barium, Total ©.35 MG/KG 0.03 1.0
Beryllium, Total 0.04 MG/XG 0.01 1.0
Bismuth, Total 0.90 u MG/KG 0.90 1.0
Calcium, Total 229 MG/XG 1.8 1.0
Cadmium, Total 0.65 MG/KG 0.10 1.0
Cobalt, Total D.18 u MG/KG o.18 1.0
Chromium, Total 0.87 MG/KG 0.24 1.0
Copper, Total 1.3 MG/KG 0.18 1.0
Iron, Total 9.9 MG/KG 4.7 1.0-
Potassium, Total 2650 MG/KG 113 1.0
Lithium, Total 0.08 MG/KG 0.04 1.0
Magnesium, Total 198 MG/KG 2.0 1.0
Manganese, Total 2.6 MG /KG 0.03 1.0
Molybdenum, Total 0.47 MG/KG 0.19 1.0
Sodium, Total 1180 MG/KG 3.7 1.0
Nickel, Total 0.19 u MG/KG 0.19 1,0
Phosphorus, Total 2750 MG/KG 1.3 1.0
Lead, Total 0.46 u NMG/KG 0.46 1.0
Antimony, Total 0.59 u MG/KG 0.53 1.0
Selenium, Total 1.6 MG/KG 0.53 1.0
Silicon, Total 14 .4 T MG/KG 1.2 1.0
Tin, Toral 0. 79U Me/ke 0.76 1.0
Titanium, Total 0.73 MG/XG 0.06 1.0
Thallium, Total 0.92 u MG/KG 0.94 1.0
Uranium, Total 3.0 u MNG/KG 3.0 1.0
Vanadium, Total 0.13 u MG/KG 0.13 1.0
Zinc, Total §1.7 j MG/KG 0,07 1.0
Zirconium, Total D.79 ujMG/KG 0.79 - 1.0

. 10
b
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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10. The matrix spike (MS) recoveries on sample J117RS for 4 analytes, and sample J117R3 for 5
analytes, were outside the 75-125% control limits. Refer to the Inorganics Accuracy Report.

11. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial dilution are
performed. A PDS was prepared at meaningful concentration level for the following analytes:

PDS PDS
Sample ID Element Concentration (ppb) % Recovery
J117R5 Calcium 20,000 106.4
Phosphorous 2,000 87.0
Zinc 1,000 99.6
Zirconium 100 - 115.1
J117R3 Calcium 800 81.2
Iron 2,000 95.2
Potassium 1,000 88.0
Phosphorous 10,000 86.7
Zirconium 200 99.7

12. ‘The duplicate alyses for 10 analytes on sample J117RS, and for 7 analytes on sample J117R3,
were outside the 20% Relative Percent Difference (RPD) control limits. Refer to the Inorganics
Precision Report.

13. For the purposes of this report, the data has been reported to the Instrument Detection Limit (IDL).
Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a region of
less-certain quantification.

14. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

15. I certify that this sample data package is in compliance with SOW requiren ts, both
technically and for comple ess, 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.

b Zﬁllcha
Date

Lionville Laboratory Incorporated

Jwim02-299

| . 000030
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as FeqQUIred? ... ......ccieriiriiiere i eb b s e erene s Yes N
Duplicate injection %RSD values acceptable?..............coccciviiiiiiiniicree s Yes No
Analytical spikes performed as reqUIred? ........ccovivirieiviiiiiiret ettt Yes No
Analytical spike recoveries acceptable?. ..o s Yes Noj| N/#
Standards traCeADIET .........c.iouiiiiiiiii i e et ettt eraa Yes No! N/A
Standards EXPITEA? ....coui ittt ettt bt e et aere b e e etaeteeeenereensa Yes Nol N/A
MSA performed as requIred? ..........cooiiiiiiiiii e e e Yes No} N/
MSA restlts aCCEPLADIE? ......iiiiiiciiiec ettt e b sa et et a e et b et et ene Yes Noj N/
Transcription/Calculation BITOIST ..o i et oot b st n s b ata e Yes No\N/
Comments:

8. HOLDING TIMES (all levels)

Samples properly Preserved? ...ttt eesaes e sesenesrenesresennnsns fra e

Sample holding times acCeptable? ..........ocoiiiiiiiiii e e e /

Comments: {
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Appendix 6

Additional Documentation Requested by Client
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CLIENT:

wWORIL ORDER:

SAMPLE

BLANK1

BLANK1

THNOHANFORD RC-047 K0223

SITE 1ID

s==s—crrazSSTEsTmDx=

0€6L0122-MB1

06CC033-~MB1

Lionville Laboratory,

Inc.

INCRGANICS METHOD BLANK DATA SUMMARY PAGE

11243-606-001-9995-00

ANALYTE
ccmwamammazcazcxa
3ilver, Total
Aluminum, Total
Arsenic, Total
Boron, Tetal
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
Cadmium,
Cobalt, Total
Total

Total

Total

Chromium,

Copper,
Iron, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Holybdenum, Total
Sodium, Total
Nickel, Total
Phoophorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zine, Total
Zirconium, Total

Mercury, Total

LvL

RESULT

0.61

w
™
£ € c s EEEEE &

(=)
£
o
£ B £ £ C &

(=)
[=]
o
£ € ¢ £ c

0000543

LOT #:

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG/KG
MG/KG
ME/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
HMG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG

03/28/06

06021299

REEORTING
LIMIT

DILUTION
FACTOR

S S

1.0
1.0

1.0

1.0

1.0
1.0

(=17
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CLIENT: TNUHANFORD RC-047 KD229

WORK ORDER: 11343-606-001-9993%-00

SAMPLE

BLARK1

BLANK1

SITE ID

O06LO158-HE1

06C0041-MB1

Lionville Laboratory,

Ine.

INORGANICS METHOD BLANK DATA SUMMARY PAGE

ss=smm=s==z=ssanas
Silver, Total
Aluminum, Total
Aroenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphoruse, Total
Lead, Total
Antimony, Total
Selenium, Total
gilicon, Total
Tin, Total
Titanium, Toktal
Thallium, Total
Uranium, Total
Vanadium, Total
Zine, Total

Zirconium, Total

Mexrcury, Total

LVL

mmm=—=x

u
2.4 u
0.61 u
0.24 u
0.08
0.02
0.51 u
6.5
0.37 u
0.14 u
0.17
0.40
2.3

77.1 u
0.0¢
3.9 u
0.32 u
0.29% u
2.5 u
0.24 u
1.6
0.31 u
0.44

c

0.47 u
8.2
1.6
0.03
0.70 u
1.5
0.09 u
0.22

1.1 u

ILOT #:

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
HMG/KG
MG/XG
NG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG /KRG
MG /XG
MG/KG

MG/XG

000054

03/28 /06

06Q03L379

REPORTING
LIMIT

0.47

0.02

DILUTION
FACTOR

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Licnville Laboratory, Ing.

INORGANICS ACCURACY REPORT

CLIENT: TNUHANFORD RC-047 K0228%
WORIK ORDER: 11343-606-001-9993-00
SAMPLE S1TE ID
-001 J117RS Silver, Total
Aluminum, Total
Argenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphoxus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium,
Thallium, Total
Uranium, Total
Vanadium, Total
Zine, Total

Zirconium, Total

451

10900

4.3
44.5
18.7
25.7

132

0.18

4040
107
2420
43.89
8s.a
3160
43.4
5460
43.6
42.8
154
121
88 .7
90.3
174
221
45.4
78.8
312

0000

03/28/06

LVL LOT #: 0602L259

INITIAL
RESULT

0.13u

0.30u

0.62u
2.0 u
0.08u
53.2

0.52u

1
N

SPIKRD

EMOUNT %RBCOV

190 104.7
1%0 89 .0
95.2 89.3
190 94.6
4.8 93.4
4786 94.8
2380 52.5¢*
4.8 88.0
47.6 93.5
1i9.0 26.5

2380 82.1
55.2 112.58
2380 88.7
47.6 95.4
95.2 24.3
2380 86.3
47.6 31.2
4786 ~-98.
47.6 91.6
47.6 89%.9
190 80.4
95.2 108.6
98.2 92.2
95.2 93.3
190 91.2
238 23.0
47.6 95.4
47.¢6 53.8
476 65.4

(SR
o o

e T o T R = R =)

o & 0 0 0O 0O 0O 0O o o

o O o

© O 0 0 & 0O 0O O 0O o o0 O o b [o] b 6
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FACTOR (SPK)
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CLIENT: TNUHANFORD RC-047 K02z23

WORIK ORDER: 11343-5806-001-9999-00

SITE ID

SESEsoTaTMENEES=SSSSS

J117R3

Lionville Laboratory, Inc,

INORGANICS ACCURACY REPORT

Silver, Tcotal
Aluminum, Total
Axrsenic, Total
Boron, Total
Barium, Total
Beryllium; Total
Bicmuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phoophorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Titanium, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zinc, Tetal

Zirconium, Total

SPIKED
SAMPLE
wsxzaza
4.5
174
176
89.1
181
4.1
461
9310
4.5
44.

N

18.6
21.4
114
0.14
3880
103
2160
22.3
89.2
2620
15.0
5690
45.1
44.4
170
124
88.2
92.8
178
218
44.6
70.5
292 .

03/28/06

LVL LOT #: 0603L379

INITIAL
RESULT

0.67u
0.84u
0.1%
31.1
1.0

000056

SPIKED
AMCUNT %RECOV

4.9 93.8
190 83.4
150 92.5

95.2 93.5
190 93.9

4.8 85.4

476 96.8

2380  135.5
1.8 91.5
47.6 92.9
19.0 94.6
z3.8 84.0
s5.2 60.8
0.14 95.1
2380 71.3
95,2  108.4
2380 8L.4
47.6 80.3
95.2 93.7
2380 8L.0
47.6 93.7
276 245.1
47.6 94.1
47.6 93.3
190 88.7
95.2  108.3
95.2 91.s
95.2 5
190 93.3
238 91.7
47.6 93.3
47.8 82.8
476 61.4

DILUTION

FACTOR (SPK)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.Q
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

MO M d od




Lionville Laboratory, Inc.

INORGANICS PRECYISION REPORT 03/23706

CLIENT: TNUBANFORD RC-047 KO0229 LVL LOT #: 0602L29%
WOERK CRDER: 11243-60€-001-9939-00
INITIAL DILUTION

SAMPLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR (REP)

P SzszsSSsSSoss¥oms=ST  SSeEESossCNSRESGESSSSSE  SSSSSsss  Soossooss szssoww m====zs====

-001REP J117RS Silver, Total 0.14u 0.13u NC 1.0
Aluminum, Total 9.4 10.1 7.2 1.0
Arsenie, Total 1.0 0.80 22.3 1.0
Boron, Total 0.26u 0.26u NC o]
Barium, Total 3.5 2.8 22.2 * 0
Beryllium, Total . 0.01 0.01u r?‘j‘g 1.0
Bismuth, Total 0.59%u 0.5%u NC 1.0
Calcium, Total 9680 7900 20.3 L 0
Cadwium, Total 0.08 0.07u eV ¥ 1.0
Cobalt, Total 0.12u 0.12u NC 1.0
Chromium, Total .36 0.29 6.4 1.0
Copper, Total 1.6 1.6 0.00 1.0
Iron, Total ' 34.7 30.6 12.6 1.0
Mercury, Total 0.03 0.04 17.1 1.0
Potagsium, Total 2080 210D 0.74 1.0
Lithium, Total 0.1 0.11 13.2 0
Magnesium, Total 305 268 13.1 1.0
Manganese, Total 4.4 3.7 17.3 1.0
Molybdenum, Total 0.13u 0.12u NC 1.0
Sodium, Total 1100 1100 0.57 1.0
Nickel, Total 0.13u ¢.12u NC 1.0
Phosphorus, Total 5930 4900 19.0 1.0
Lead, Total 0.30u ¢.3cu NC 1.0
Antimony, Total 0.3%u 0.38 _wa'w * 1.0
Selenium, Total 0.56 Q.95 51.1 1.0
S8ilicon, Total 17.5 17.2 1.7 1.0
Tin, Total 0.95 0.50u e N ¥ 1.0
Tit um, Total 1.8 Q.50 99.8 1.0
Thallium, Total 0.62u 0.62u NC
Uranium, Total 2.0 u 2.0 u NC 1.0
Vanadium, Total 0.05%u 0.9%u NC 1.0
zine, Total 53.2 3%.0 30.¢8 1.0
Zirconium, Tokal 0.52u 0.52u NC 1.0

000057

CTAMRARAGOAA S



Licnville Laboratory, Inc.

JNORGANICS PRECISION REPJORT

CLIENT: TNUHANFORD RC-047 K022%
WORK ORDER: 11343-606-001-3399-00

z=zsrzze==mes

-001REP J117R3 Silver, Total
Aluminum, Total
Arsenic, Total
Boren, Total
Barium, Total
Beryllium, Total
Biomuth, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
Sodium, Total
Nickel, Total
Phosphorua, Total
Lead, Total
Antimony, Total
selenium, Total
silicon, Total
Tin, Total
Ti um, Total
Thallium, Total
Uranium, Total
Vanadium, Total
Zine, Total

Zirconium, Total

LVL LOT #:

INITIAL

03/23/06

0603L379

RESULT REPLICATE RPD

ECxmooew Fse=sow=e=

0.07u 0.07u
15.1 23.2
0.58u 0.5%u
0.23u 0.23u
2.3 2.8
0.02u 0.02u
0.45u 0.45u
6090 7170
0.11 0.11
0.13u 0.13u
0.63 0.97
1.4 2.0
56.4 58.3
0.02u 0.0lu
2180 2100
0.06 0.05
225 242
1.1 4.4
0.28u 0.28u
889 887
0.42 3.4
4520 5230
0.30 0.48
0.42u 0.42u
0.68 0.65
24.2 26.3
1.1 1.2
1.9 2.9
0.67u 0.67u
0.84y 0.85u
0.19 0.16
31,1 185
1.0 u 1.0 u

000058

19.6
NC
NC
16.3
4.4
N
22.7
35.3
3.3
NC
3.7
11.7
6.5
7.1
NC

0.27
156.2
14.6
38.4
NC
4.5
8.3
8.7
41.7
NC
we
17.4
142.4
NC

DILUTION
FACTOR (REP)

L.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

RARRKRI
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CLIENT: TNUHAMFORD RC-047 KO0229

INORGANICS LABORATORY CONTROL STANDARDS REPCRT 03/28/06

WORIL ORDER: 11343-606-001-9999-00

SAMPLE

LC

S

06L0222-LC1L

Q6C0033-LC1

ANALYTE

8ilver, LCS
Aluminum, LCS
Arseniec, LCS
Boron, LCS
Barium, LCS
Beryllium, LCS
Bismuth, LCS
Calcium, LCS
Cadmium, LCS
Cobalt, LCS
Chromium, LCS
Coppex, LCS
Iron, LCS
potasoium, LCS
Lithium, ILCS
Magnesium, LCS
Manganege, LCS
Molybdenum, LCS
Sodium, LCS
Nickel, LCS
Phosphorus, LCS
Lead, LCS
Antimony, LCS
selenium, LCS
8ilicon, LCS
Tin, LCS
Titanium, LCS
Thallium, LCS
Uranium, LCS
Vanadium, LCS
Zinc, LCS

Zirconiunm, LCS

Mexrcury, LCS

Lionville Laboratory, Inc.

LVL LCT

SPIKED SPIKED
SAMPLE AMOUNT

48.7 50.0
479 500
876 1000
457 500
487 500

25.0 25.0
479 sgo

2420 2500

23.9 25.0
234 250

51.0 0.0
128 128
499 500

2260 2500
4986 500
2330 2500

77.5 75.0

499 500
2240 2500
192 200
446 500
23¢ 250
276 300
808 1000
321 500
486 500
494 500
324 1000
239 280
252 250

93.7 100

489 500
6.8 6.2

000059

#: 0602L2%9

MG/KC
MG/XG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
NG/KG
MG/KG
MG/XG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG /KG
MG/KG

MG /KG

108.3

ITEY

347




CLIENT: TNUHANFORD RC-047 K0229
WORK ORDER:

06L0158-LCL

06CC041-LCL

Lionville Laboratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT

11343 -60€-001-9993-00

ANALYTE

Silver, LCS
Aluminum, LCS
Arsenic, LCS
Boron, LCS
Barium, LCS
Beryllium, LCS
Bismuth, LeCs
Calcium, LCY
Cadmium, LCS
Cobalt, LCS
Chromium, LCS
Copper, LCS
Iron, LCS
Potassium, LCS
Lithium, LCS
Magnesium, LCS
Manganese, LCS
Molybdenum, LCS
Sodium, LCS
Nickel, LCS
Phosphorus, LCS
Lead, LGS
Antimony, LCS
Selenium, LCS
Silicon, LCS
Tin, LCS
Titanium, LCS
Thallium, LCS
Uranium, LCS
Vanadium, LCS
Zinc, LCS

Zirconium, . LCS

Hercury, LCS

LVL LOT

SPIKED SPIKED
SAMPLE AMOUNT

49.4 §0.0
440 500
942 1000
477 500
496 500

22.5 25.0
498 500

2060 2500

24.3 25.0
245 250

50.1 50.0
112 125
427 500

2200 2500
512 500
2120 2500

62.7 75.0

497 500
2240 2500
196 200
450 sS00
241 250
288 300
212 1000
181 500
495 500
487 500
984 1090
240 250
248 250

96,1 100

161 500
7.6 6.2

0000860

03/28/08

#: 0€02L379

MG/KG
MG/XG
MG/KG
MG/XG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
NG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/XG
NG/KG
MG/KG
HE/KG
MG/KG
MG/KG
MG/KG
MG/KG
HMG/XG
MG/KG
MG/XG
HMG/XG
MG/KG
HMC/KG
MG/KG
MG /KG
HMG/KG

MG/KG

123.2

BOPDEDEE4S






