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Lionville Laboratory Incorporated

WET CHEMISTRY

METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM | SW846 . | P

% Ash - D2216-80
% Moisture __ D2216-80 __ ILMOA4.0 (e)
% Solids -/ D2216-80 _ ILMO4.0 (¢)
% Volatile Solids __ D2216-80
ASTM Extraction in Water __ D3987-81/85
BTU ___ D240-87
CEC 9081 e
Chromin VI / 3060A/7196A
Corrosivity __bycc _m__ bypH ___ 1110(mod) _ 9045C
Cyanide, Total : ___5010B __ILMO4.0 (e)
("yanide, Reactive _ Section 7.3/9014
Halides, Extractable Organic ~ 9020B __EPA 600/4/84-008
Halides, Total ___9020B . EPA 600/4/84-008
EP Toxicity __1310A
Flash Point ___1o10
Ignitability ___1o10
Oil & Grease __W07iA
Ca Hn, Total Organic 9060 __ Lloyd Kahn (mod)
Oxygen Bomb Prep for Anions __ D240-87(mod) 5050
Petroleum Hydrocarbons, Total Recoverable %07 EPA 418.1
pH, Soil ~ 9045C N
Sulfide, Reactive . Section 7.3/9030B
Sulfide ___5030B(mod)
Specific Gravity D1429-76C/  D5057-90
Sulfur, Total 9056
Synthetic Preparation Leach 1312
Paint Filter  9095A
Other: Method: o

_Other: Method

L-WI1-034/B-01/01
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Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT (9/14/

CLIENT: TNU-HANFORD RC-074 K0955
WORK CRDER: 11343-606-001-9999-00

SAMPLE

-001

BLA 0

SITE 1D ANALYTE
SssssesoREmwsmESZczas SSSSSSTRsesssCoEsEaSSE
J15HWE Scluble Chromium VI
>luble Chromium VI
07LVIOT74-MB1 Soluble Chromium VI

Insoluble Chromium VI

SPIKED

LVL LOT #:

INITIAL
RESULT

07

070951888
SPIKED
AMOUNT ¥RECOV

DILUTION
PACTOR (SPK)
1.0
100
1.0
100

aBoBBaaar




Lionville Laboratory, Inc.

v

INORGANICS PRECISION REPORT 09%/14/07

CLIENT: TNU-HANFORD RC-074 KO0955 LVL LOT #: 07091888
WORK ORDER: 11343-606-001-9999-09

INITIAL DILUTION
SAMPLE - SITE ID ANALYTE RESULT REPLICATE RPD FACTOR (REP)
-001REP J15HW6 . Chromium VI 0.22u 0.24 118.0 1.0
~QO3REP JLS5HWS ¥ Solids 85.4 86.1 0.85 1.0

8O0 OABPBS































Lionville Laboratcry, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD RC-074 K0955

DATE RECEIVED: 09/11/07 LVL LOT # :0709L888
CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ZINC, TOTAL MB1 S 07L0455 N/A 09/12/07 09/12/07

alalayaloalclc g




—Amatyticat Report

Client: TNU-HANFORD RC-074 W.0.#: 11343-606-001-9999-00
LVL#: 0709L 888 Date Received: 09-11-07
SDG/SAF#: K0955/RC-074

METALS CASE NARRATIVE
The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory (LvLI) certifies that all test results meet the requirements of NELAC except as noted

b w.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

1. " is narrative covers the analyses of 3 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. The samples are reported with 3-fold dilutions for ICP metals due to sample matrix.

3. All analyses were performed within the required holding times.

4. ¢ Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

5. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).
6. All preparation/method blanks (MB) were within method criteria {less than the Practical

Quantitation Limit (3X the IDL), or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

7. All ICP Interference Check Standards were within control limits.

8. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

9. The matrix spike (MS) recoveries for 5 analytes were outside the 75-125% control limits.
Refer to the Inorganics Accuracy Report.

10.  For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are

integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of’ 1/\ pages.




11.

12.

13.

14.

dilution are performed. A serial dilution is performed for Mercury. A PDS was prepared at
meaningful concentration level for the following analytes:

PDS PDS
Sample ID Element “~ncentratic~ " % Recovery
JISHW6 Aluminum 66,000 100.9
Calcium 66,000 992
Iron 66,000 110.4
Phosphorous 6,000 105.5
Antimony 300 100.8

Tl duplicate analyses for 2 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics P ision Report.

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.

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

I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, 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.

2 7
VY,
mé ,é/ 9 wls]

ain Daniels' /4 Date

Laboratory Manager
Lionville Laboratory Incorporated

1W/m09-888

LIONVILLE LABORATORY INC.







METHOD REFERENCES AND DATA QUAI "¢'*RS

AT/ YUALIFIERS .
U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* =
i YIATIONS
MB = Method or Preparation Blank.
MS = Matrix-Spike.
MSD = Matrix Spike Duplicate.
> = Sample Replicate

LCS  Laboratory Control Sample.
N~ = Notcalculated.

Not included in the method element list.

Indicates that the original sample result is greater than 4x the spike amount added.

- 2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury det.  inat
in water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For

soils, approximately 0.3 grams of sample is 1aken to a final volume of 5C 1L

(including all reagents).

3. Flame AA. -
4. Graphite Furnace AA.

L-W1-033/N-04/98
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Lionville Laboratory, Inc.

INCRGANICS DATA SUMMARY REPORT

CLIENT: TNUHANFORD RC-074 KO0BSS
WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID ANALYTE
TR FESrSATErSEEEISSS SIS T EEEXOTISEANEESENT SIS S
-001 J15HWé Silver, Total

Aluminum, Total
Arsenic, Total
Boron, Total
Barium, Total
Beryllium, Total
Bismuth, Total
Calcium, Total
.um, 1
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Potangium, Total
Lithium, Total
Magnesium, Total
Manganese, Total
Molybdenum, Total
So0dium, Total
Nickel, Total
Phosphorus, Total
Lead, Total
Antimony, Total
Selenium, Total
Silicon, Total
Tin, Total
Strontium, Total
Thallium, Total
Uranium, Total
Vva lium, Total

Zine, Total

09/19/07
LVL LOT #: 07091888
REPORTING
RESULT UNITS  LIMIT
szo==znr =amams czoiExmmass
0.29 u MG/KG 0,29
5110 MG/KG 5.3
3.2 MG/KG 1.3
1.2 u MG/KGV 1.2
53.0 MG /KG 0.06
0.11 MG /KG 0.03
1.3 u MG/KG 1.3
7660 2.3
o. u 0.16
5.3 MG/KG 0.26
9.1 MG /KG 0.32
12.8 MG/KG 0.29
13100 MG /KG 7.7
961 MG /KG 10.3
6.9 MG /KG 0.1
4080 MG /KG 2.6
242 MG/KG Q.22
0.51 u MG/KG Q.51
181 MG/KG 2.2
10.0 MG/KG 0.87
385 MG/KG 4.5
4.0 MG/KG 1.1
0.70 u MG/KG 0.70
1.4 u MG/KG 1.4
1980 MG/KG 2.8
2.0 u MG/KG 2.0
36.1 MG/KG 0.03
2.6 u WMG/KG 2.6
4.6 1 MG/KG 4.6
28.3 MG/KG 0.26
35.0 MG /KG 0.13

DILUTION

FACTOR

W

BoW oW W W W W ow

HUUU@UUUWMW&UUUUUUUMWW

©C 0o o 0O C O 0 0O 0 0 U O o0 60 o0 o0 o o o o0 O o0 60 0 a0 ° b é b o
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Lionvillg Laboratory, Inc,

INORGANICS DATA SUMMARY REPORT 09/19/07

CLIENT: TNUHANFORD RC-074 KO09S5 LVL LOT #: 0709L8a88
WORK ORDER: 11343-606-001-9995-00
REPORTING DILUTION

SAMPLE SITRE ID ANALYTE RESULT UNITS LIMIT FACTOR

mxzzs== sssc-caTowemwmerc-Ems  szSSSSsossssssssssTocsa s==z==== =comsw moscz===== ========

-002 J15HWT ) Silver, Total 0.27 u MG/KG 0.27 3.0
Aluminum, Total 6560 NG /KG 5.1 3.0
Axrsenic, Total 4.2 MG/KG 1.2 3.0
Boron, Total 3.3 MG/KG 1.1 3.0
Barium, To' 162 MG/KG 0.06 3.0
Beryllium, Total 0.16 MG/KG 0.03 3.0
Bismuth, Total 1.2 u HMG/KG 1.2 3.0
calcium, Total 106000 MG/KG 2.2 3.0
Ca m, Total 0.88 MG, 0.15 3.0
Cobalt, Total 4.8 MG /KG 0.24 3.0
Chromium, Total 30.4 MG/KG 0.30 ]
Copper, Total 36.1 HG/KG . a.27 3.0
Iron, Total 14600 MG /KG 7.3 3.0
Potassium, Total 1160 MG/KG 9.8 3.0
Lithium, Total 6.8 MG/KG 0.09 3.0
Magnesium, Total 4390 MG /KG 2.5 3.0
Manganeee, Total 199 MG/KG Q.21 3.0
Molybdenum, Total 0.51 MG /KG 0.49 3.0
Sodium, Total 395 MG /KG 2.1 3.0
Nickel, Total 8.8 MG/KG 0.82 3.0
Phosphorus, Total 269 MG /KG 4.2 3.0
Lead, Total 4.8 MG/KG 1.0 3.0
Antimony, Total 0.67 u MG/KG 0.67 3.0
Selenium, Total 1.3 u MG/KG 1.3 3.0
Silicon, Total 1960 MG /KG 2.6 3.0
Tin, Total 3.7 MG/KG 1.9 3.0
Strontium, Total 120 MG/KG 0,03 ]
Thallium, Total 2.4 u MG/KG 2.4 3.0
Uranium, Total 4.4 u MG/KG ’ 4.4 3.0
vanadium, Total 25.1 MG/KG Q.24 3.0
Zinc, Total 86.7 MG/KG 0.12 3.0

0eBBBAa13




Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 08/19/07

CLIBNT: TNUHANFORD RC-074 K0955 LVL LOT #: D709La88
WORK ORDER: 11343-606-001-9999-00
REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

Ammmmrs ccscrovmmwmrcaEESES SoSCYEEESSAEEEEEESISSST sw===xmm ss==S= cocosss=mw [y ———

-003 J15HwWe 8ilver, Total 0.31 u HG/KG 0.31 3.0
Aluminum, Total 5650 MG/KG S.7 3.0
Arsenic, Total 2.7 MG/KG 1.4 3.0
Boron, Total 1.2 u MG/KG 1.2 3.0
Barium, Total 65.9 MG /KG 0.07 3.0
Beryllium, Total 0.14 MG 3 0.03 3.0
Bismuth, Total 1.4 u MG/KG 1.3 3.0
Calcium, Total 9730 MG /KG 2.4 3.0
Cadmium, al 0.17 u MG/KG 0.17 3.0
Cobalt, Total 5.8 MG/KG 0.28 3.0
Chromium, Total 10.2 MG /KG 0.34 3.0
Copper, Total 12.4 MG/KG 0.31 3.0
Iron, Total 13300 MG /KG 8.2 3.0
Potassium, Total 1240 MG/KG 11.0 3.0
Lithium, Total 7.5 MG/KG 0.10 3.0
Magnesium, Total 4410 MG/KG 2.8 3.0
Manganese, Total 267 MG/KG 0.24 3.0
Molybdenum, Total 0.55 u MG/KG D.55 3.0
Sodium, Total 216 MG /KG 2.4 3.0
Nickel, Total 10.9 HG/KG 0.93 3.0
Phoasphorus, Total 368 MG/KG 4.8 3.0
Lead, Total 3.4 MG/KG 1.1 3.0
Antimony, Total 0.76 u MG/KG Q.76 3.0
Selenium, Total 1.5 u MG/KG 1.5 3.0
Silicon, Total 3170 MG/KG 3.0 3.0
Tin, Total 2.2 u MG/KG 2.2 370
Strontium, Total 42.9 MG/KG 0.03 3.0
Thallium, Total 2.8 u MNG/KG 2.8 3.0
Uranium, Total 5.0 u MG/KG 5.0 3.0
Vanadium, Total 25.6 MG /KG 0.28 3.0
Zinc, Total 34.5 MG/KG 0.14 3.0

fsRBBBEA1 4



Lionville Laboratory,

INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIt TNUHANFORD RC-074 K0955 LVL

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

s LE SITE ID ANALYTE RESULT

======= rEssEsECcIaxmmERISSSSS  SSSEsCOAeEssISSSSSSSEow cmmmmm==

BLANK1 07L0455-MB1 Silver, Total 0.08 u
Alum n, Total 1.6 u
Arsenic, Total 0.38 u
Boron, Tetal 0.34 u
Barium, Total 0.24
Beryllium, Total 0.00%u
Bismuth, Total 0.37 u

To 13.0
Total 0.05 u

Cobalt, Total 0.07 u
Chromium, Total 0.09 u
Copper, Total 0.17
Iron, Total 2.5
Potassium, Total 3.0 u
Lithium, Total 0.1
Magneoium, Total 2.2
Manganese, Total 0.07 u
Molybdenum, Total 0.15 u
Sodium, Total 8.7
Nickel, Total 0.25 u
Phosphorus, Total 1.3 u
Lead, Total 0.31 u
Antimony, Total 0.21 u
Selenium, Total 0.40 u
Silicon, Total 0.80 u
Tin, Total 1.6
Strontium, Total 0.12
Thallium, Total 0.75 u
Uranium, Total 1.3
Vanadium, Total 0.07 u
Zinc, Total 1.7

Inc.

LOT #:

MG/KG
MG/KG
MG /KG
MG/KG
MG/IKG
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
MG/KG
MG /KG

1/KG
MG/KG
MG /KG
MG/KG
MG /KG
MG/KG
MG/KG
MG /KG

09/19/07

a709L888

REPORTING

LIMIT

CemmmT===a
0.08
1.6
0.38
0.34
0.02
0.00%
0.37
0.66
0.0S
0.07
0.09
0.08
2.2
3.0
0.03
0.76
0.07
0.15
0.65
Q.25
1.3
0.31
0.21
Q.40
0.80
0.59
0.009%
0.75
1.3
0.07
¢.04

DILUTION

FACTOR

I R S R R

I~ T O S S = R S S S

[ T I S S S P S )

©O © © OO 00 OO0 o 6 & o0 06 6 o 6 0O 6 oo oo o0 o0 o000 o
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CLIBRNT: TNUHANFORD RC-074 KO09SS
11343-606~001-9999-00

Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT

ANALYTE

Silver, Total
Aluminum, Total
Arsenic, Total
B i, Total
Barium, Total
Beryllium, al
Bi th, Total
Calcium, Total
um, Total
Cobalt, Total
Chromium, Total
Coppex, Total
lron, Total
Potaseium, 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
Strontium, Total
Thallium, Total
Uranium, Total
Vanadium, Total

Zinc, Total

SPIKED
SAMPLE
5.2
5880

206
103
261

5.2

11100

5.3
S6.7
31.3
38.4
13600

3510

117

6970

307

98.
2790
62.3

491

54.3
39.6

177

2080

103
140
202
25%

77.
83.

09/13/07

LVL LOT #: 0709L8eB

INITIAL
RESULT
smmm===
0.2%u
5110
3.2
1.2 u
53.0
.11
1.3 u
7660
0.
5.3
9.1
12.5
13100
961
6.9
4080
242
0.51u
181
10.0
355
4.0
0.70u
1.4 u
1380
2.0 u
36.1
2.6 1
4.6 u
28.3
35.0

SPIKED
AMOUNT %RECOV

s.3 98.1
214 262.67*
214 95.0
107 96.6
214 97.3

5.3 56.1
267 96 .0

2670 127 .4

5.3 100

53.4 96.3
21.4 103.7
26.7 97.0
107 477 .6*
2€70 95.6
107 102.7
2670 108.4

53.4 122.1~*

167 $2.3
2€70 97.6
$3.4 97.6
267 50.9
53.4 94.2
63.4 74.2
214 83.0
107 99.0¥
107 96.8
107 97.3
214 94.5
267 98.7
53.4 $2.3
53.4 91.2

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W
© 0 9 0 0O 0O O O 0 0O OO0 0 O 0 0 0 0O 0 0 g 6 o0 0o o o o b o O

N
FACTOR {SPK)
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Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 09/19/07

CLIENT: TNUHANFORD RC-074 K03955 LVL LOT #: 0705L888

WORK ORDBER: 11343-606-001-9999-00
INITIAL DILUTION
SAMPLB SITR ID ANALYTE RESULT REPLICATE RPD FACTOR (REP)
[ — s=—r=zz-=csasrcmanss SSSIGFaEASSESsaNAERARES SSSSSZSE sesssEsTx dEESDES [ ————
-00 P J15HWe 3ilver, Total 0.29u 0.2%u NC 3.0
Aluminum, Total 5110 5420 6.0 3.0
Arsenic, Total 3.2 3.8 17.1 3.0
Boron, Total 1.2 u 1.2 u NC 3.0
Barium, Total 53.0 57.5 8.1 3.0
I yllium, Total 0.11 0.12 8.7 3.0
Bisuuth, Total 1.3 u 1.2 u NC 3.0
al 7660 8680 12.6 3.0
al 0.16u 0.16u NC 3
1 5.3 5.5 3.7 3.0
Chromi Total 9.1 9.5 4.3 3.0
Copper, Total 12.5 12.4 0.8Q 3.0
Iron, Total 13100 13000 0.34 3.0
Potassium, Total 961 1080 12.0 3.0
Lithium, Total 6.9 7.6 9.7 3.0
Magnesium, Total 4080 4360 6.6 3.0
Manganese, Total 242 252 4.3 3.0
Molybdenum, Total 0.51u 0.51u NC 3.0
Sodium, Total 181 194 7.0 3.0
Nickel, Total 10.0 10.8 7.7 3.0
Phosphorus, Total 355 345 2.9 3.0
Lead, Total 4.0 3.3 1.2 3.0
Antimony, Total 0.70u 0.70u NC 3.0
Selenium, Total 1.4 u 1.4 u NC 3.0
5ilicon, Total 1980 2550 25.3 3.0
Tin, Total 2.0 u 3.1 i FoU 3.0
Strontium, Total 36.1 37.8 4.6 ’(;7 3.0
Thallium, Total 2.6 u 2.6 u NC ““‘ ‘1("6 3.0
Uranium, Total 1.6 u 4.6 u NC ] 3.0
Vanadium, Total 28 .3 26.0 B.5 !v‘) 3.0
Zine, Total 35.0 32.3 8.0 3.0

BBBBBBAL7




c NT: TNUHANFORD RC-074 K0955
WORK ORDER: 11343-606-001-9999-00

SAMPLE

E=xmcwma

LCS1

Lionville Laboratory, Inc.

INORGANICS LABORATCORY CONTROL

SPIKED

SITE ID ANALYTE SAMPLE

Exc=om

070L0455-LC1 8ilver, LCS 44.5
Aluminum, LCS 447
Arsenic, LCS as5
Boron, LCS 433
Barium, LCS 444

Beryllium, LCS . 22.3
221
.0

22.1
Cobalt, LCS 225

Chromium, LCS 44.9
Copper, LCS 113
Iron, LCS 450
Potassium, LCS 2160
Lithium, LCS 470
Magnesium, LCS 2170

Manganese, LCS 68.1
Molybdenum, LCS 434
Sodium, LCS 2180
Nickel, LCS 177
Phosphexus, LCS 187
Lead, LCS 1
Antimony, LCS 259
Selenium, LCS 810
Silicon, LCS 424
Tin, LCS 456
Strontium, LCS 148
Thallium, LCS 892
Uranium, LCS 220
Vanadium, LCS 223

Zinc, LCS 88.6

STANL )S REPORT 09/19/07
LVL LOT #: 0709L888
SPIKED
AMOUNT  UNITS  SRECOV
sczz==  cosmms  cossss
46.8 MG/KG 95.1
468 MG/KG 95.7
935 MG /KG 91.4
4168 MG/KG 92.7
468 MG/KG 94.9
23.4 MG/KG 95.3
2 MG/KG 94.6
2340 MG/KG 94.8
23.4 N 94 .4
234 MG/KG 96.2
46.8 NMG/KG 95.9
117 MG/KG 96.8
468 MG/KG 96.3
2340 MG/KG 92.3
468 MG/KG 100.4
2340 MG/KG 93.0
70.1 MG/KG 97.1
468 MG/KG 92.9
2340 MG/KG 93.2
187 MG/KG 94.89
234 MG/KG 84.4
234 MG/KG 94.4
280 MG /KG 92.5
935 MG/KG 86.6
468 MG/KG 90.7
468 MG/KG 97.¢6
468 MG/KG 95.7
935 MG/KG 95.4
234 MG/KG 94.1
234 MG/KG 95.2
93.5 MG/KG 94,8

88804k

18













