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APPENDIX B
Data Archiving and Demonstration Plan

Raw data from the demonstration have been archived at the NFESC in hard copy and electronic
format. The approved demonstration plan has also been archived at the NFESC. To obtain
copies of either the data or the plan, contact Barbara Nelson at the NFESC (see Appendix A).
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ANALYSIS OF +10-MESH METALS FRACTION



Table C-1. Compeosition of +10 Mesh Metals Fraction

g._:a Composition, Weight Percent
a% Product C-0C02-U-1L |B-NV25-U-1L [B-NV26-U-1L | AVERAGES
) Loose Soil 4.80 5.00 7.20 5.67
' Magnetic 6.60 540 4.50 3.50
5 Pb 52.06 50.65 4487 49,19

Cu 27.17 25.07 28.11 26.78 |
T Zn 1.33 1.99 2.24 1.85
i Sb 0.67 2.66 2.97 2.10
_ Slag/Unknown 7.40 9.20 10.10 8.90
Sum 100 100 100 100
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- Hazen Research, Inc.
4601 Inciana Street - Goiden. CO 80403
MAZEN Tel: (303) 279-4501 « Telex 45-860

Fax: {303) 278-1528

February 6, 1997

Mr. Dan Janke

Battelle Environmental Restoration Department
505 King Avenue

Columbus, OH 43201-2623

Re:  Analysis of Three Fort Polk Metals Fraction Samples
HRI Project 8939

Dear Mr. Janke:

The analyses conducted to characterize the primary metal composition of three "metals fraction”
samples collected during remediation studies at the Fort Polk site have been completed by Hazen
Research, Inc. This letter will confirm and supplement earlier facsimile transmittals of the
preliminary data.

INTRODUCTION

Battelle Environmental Restoration Department (Battelle) has been contracted by the U. S.
Department of Defense to evaluate the performance of selected vendors’ applied remediation
technologies at the Fort Polk small-arms range in Louisiana. As part of this effort, Battelle has
requested that Hazen determine the lead, copper, zinc, and antimony content in three samples of
a spent ammunition product that was concentrated at the site. The results of the anaiyses would
be indicative of the selected elemental composition of the metals fraction recovered from the range
and furnish baseline data for evaluating remediation process performance at the site.

SCOPE OF WORK

Battetle provided three metals fraction samples in two shipments for the analyses. The first,
identified as "C-OC02-U-L1", collected at 2:00 p.m. on October 2, 1996, was received at Hazen
on October 17, 1996, and assigned Sample Number 48697. The second and third samples,
respectively identified as "B-NV25-U-1L, 11/25/96, 4:00 p.m."” and "B-NV26-U-1L, 11/26/96, 4:00
p.m.”, were received on January 7, 1997, and correspondingly assigned Sample Numbers 483838-1
and 48838-2. The analytical procedure employed for the first sample (C-OC02-U-L1) is described
in detail below. The procedure applied to the second and third samples was simplified based upon
the results of the first analysis, as discussed later in the report.
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SAMPLE C-0C02-U-L1

The sample is qualitatively described as consisting principally of spent small-arms ammunition with
some loose soil. The analytical procedure and results for the characterization of the sample are
presented schematically in Figure 1 and discussed here.

The metals fraction feed sample was screened at 10 mesh to remove 21.9 grams of contained loose
soil. The screen oversize product was directed to ferromagnetic separation, where 30.1 grams of
iron/steel munitions were recovered. The soil and iron/steel components respectively represented
4.8 and 6.6 weight percent of the sample and were excluded from the subsequent melting and
metals analysis.

The 405.8 grams, consisting primarily of non-ferromagnetic metal with some soil included in the
crevices of deformed munitions, were directed to a reducing melt in a gas-fired furnace. The
sample was blended with 2.0 grams of carbon to maintain a reducing environment and 30.0 grams
of borax to produce a stable slag that would minimize metal volatilization. The mix was placed
in a silicon carbide crucible in a nominal 2,000°F furnace for about one hour. The molten metal
was poured into a graphite mold, and the slag portion was collected and remelted to recover
contained metal.

The data in Figure 1 show that the first meit resulted in 377.0 grams of metal,. with an additional
0.6 gram of metal recovered by remelting the slag. Overall, the two-stage process resulted in a
weight loss of 28.2 grams of material with unknown composition, a portion of which would have
been the soil included in the crevices of deformed munitions referred to above. The casting from
the process was unsatisfactory for sampling, as two distinct metal phases competed for the available
volume in the mold. That is, the cross-sectional distribution of the two distinctly colored metallic
phases was visually variable throughout the length of the bar-shaped mold and. as such. impossible
to sample representatively by drilling or slicing the ingot. A second melt process was conducted
as described here to overcome this sampling error.

The 377.6 grams of metal were directed to a second melt at the same conditions described earlier.
The moiten metal and slag were allowed to solidify in the silicon carbide crucible. Upon cooling,
the slag was chipped away to produce the ingot as shown in Figures 2 and 3. The ingot was
drilled and the shavings were collected, dissolved in nitric acid, and directed to atomic absorption
(AA) analysis for lead, copper, and zinc and ICP analysis for antimony.

Referring to Figure 1, it can be seen that 373.7 grams of metal were recovered to the ingot. The
analytical results show that the metal contained 63.8% lead, 33.3% copper, 1.63% zinc, 0.823%
antimony, and 0.51% unknown elements by weight. Note that the reported metal percentage values
(lead, copper, zinc, and antimony) are the average of the duplicate analyses (shown in Figure 1)
that were determined in conjunction with the analysis of lead, copper, and zinc commercial

C-5
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Figure 3
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Mr. Dan Janke
February 6, 1997
Page 5

standards. The analyzed values for the commercial standards varied by 1, 2, and 0%, respectively,
from the published values for the lead, copper, and zinc solutions. A complete mass balance for
the provided metal fractions sample is presented in Table 1. '

Table 1. Mass Balance for Metals Fraction Sample C-OC02-U-L1

Product Weight, Grams | Weight, %
Feed 457.8 100.0
Loose Soil 21.9 4.8
Ferromagnetic Material 30.1 6.6
Lead 2382 520
Copper 124.4 27.2
Zinc 6.1 1.3
Antimoﬁy 3.1 0.7
Slag/Unknown Composition 34.0 74

The data in Table 1 show that the provided metals fraction sample consisted of 52.0% lead, 27.2%
copper, 1.3% zinc, and 0.7% antimony by weight. Loose soil, a ferromagnetic fraction, and
unknown material comprised 4.8, 6.6, and 7.4 weight percent of the sample, respectively. Although
the lead and copper metal phases are clearly defired in Figure 3, the distribution of the zinc and
antimony metals in the ingot was unknown, and thus no attempt was made to correct the
distribution in Table 1, based upon the somewhat nonuniform shape of the ingot.

SAMPLES B-NV25-U-1L. AND B-NV26-U-1L

Each of these samples was similar to the first, consisting of spent small-arms ammunition and loose
soil. The analytical procedure applied to the two samples was a simplified version of the earlier
work, based upon the experience gained in treating Sample C-OC02-U-L1. The modified analytical
methods and results for the characterization of the two samples are presented schematically in
Figures 4 and 5 and discussed here.

Each of the samples, identified as B-NV25-U-1L and B-NV26-U-1L, with respective as-received
weights of 461.7 and 478.1 grams, was wet screened at 10 mesh, and the size fractions were dned
and weighed. The screen oversize was directed to ferromagnetic separation to generate magnetic

c-8
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Page 6
Figure 4. Analysis of Fort Polk Metals Fraction Sample B-NV25-U-1L
" Feed 460.0grams
- 100.0 Weight %
Ll y
23.0grams < -10 mesh Wet
- 5.0 Weight % Screen
A 4
25.0 grams < Magnetic Magnetic
5.4 Weight % Separation
22.6 grams Slag Mokt Metal  389.4 grams
4.9 Weight % . 84.7 Weight % @
59.8% Pb
29.8% Cu
2.35% Zn
3.14% Sb
5.11% Unknown Components
Figure 5. Analysis of Fort Polk Metals Fraction Sample B-NV26-U-1L
Feed 475.8grams
100.0 Weight %
34.4 grams -10 mesh Wet
7.2 Waight % Screen
21.2 grams < Magnstic Magnetic
4.5 Weight % Separation
§ 23.4 grams < Slag Mokt Metal 396.8 grams
L] 4.9 Weight % 83.4 Weight % @
53.8% Pb
33.7% Cu
2.69% Zn
3.56% Sb

6.25% Unknown Components
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and nonmagnetic products. Nonmagnetic material for each sample was melted and blended with
2.0 grams of carbon to maintain 2 reducing environment and 30.0 grams of borax to produce a
stable slag that would minimize metal volatilization. The mix was placed in a silicon carbide
crucible in a 2,000°F fumnace for about one hour, and the molten metal and slag were allowed to
solidify in the silicon carbide crucible. '

Upon cooling, the slag was chipped away from the two samples to produce ingots (not
photographed} that were similar in size, shape, color, and phase composition to the first sample
shown previously in Figures 2 and 3. The ingots were drilled, and the shavings were collected,
dissolved in nitric acid, and directed to AA analysis for lead, copper, and zinc and ICP analysis for
antimony.

With reference to Figure 4, the B-NV25-U-IL sample contained 23.0 grams of loose soil (5.0
weight percent) and 25.0 grams (5.4 weight percent) of ferromagnetic material. Melting of the
nonmagnetic fraction generated 22.6 grams of slag and a 389.4-gram metal ingot representing 84.7
weight percent of the total sample. Analysis of the ingot showed that the metal was 59.8% lead,
29.6% copper, 2.35% zinc, and 3.14% antimony, and 5.11% of the material was of unknown
composition.

Similarly, the B-NV26-U-1L (Figure 5) sample contained 7.2 weight percent loose soil (34.4 grams)
and 4.5 weight percent (21.2 grams) ferromagnetic material. Melting of the nonmagnetic fraction
generated 23.4 grams of slag and a 396.8-gram metal ingot representing 83.4 weight percent of the
total sample. Analysis of the ingot showed that the metal was 53.8% lead, 33.7% copper, 2.69%
zinc, and 3.56% antimony, and 6.25% of the material was of unknown composition.

Note that the reported metal percentage values (lead, copper, zinc, and antimony) for the two
samples were determined in conjunction with the analysis of lead. copper, and zinc commercial
standards. The analyzed values for the commercial standards varied by 3.4%, 3.7%, and 2.9%,
respectively, from the published values for the lead, copper, and zinc solutions.

SUMMARY
The resuits of the analyses for the three metals fraction samples are summarized in Table 2.

In conclusion, the analysis of the three metals fraction samples furnishes indicative composition data
for the provided materials. However, the work does not comprehensively address variations that
might be seen in a given 500-gram sample of metals collected at the site; the makeup of such a
sample might be influenced by location or historical composition of the small-arms ammunition
used at the range.

C-10
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- Table 2. Mass Balance for Three Metals Fraction Samples:
Product Composition, Weight Percent
C-0C02-U-L1 | B-NV25.U-1L | B-NV26-U-1L

. Feed 100.0 100.0 100.0
Loose Soil 4.8 50 72
. Ferromagnetic Material 6.6 54 - 4.5
Lead 52.0 50.6 4.9
£ Copper 272 25.1 28.1
M Zinc 1.3 20 22
Antimony 0.7 2.7 3.0
Slag/Unknown Components 74 9.2 10.1

We appreciate the oppormunity to be of service to Battelle in the remediation study of the Fort Polk
facility. Please do not hesitate to call if there are any questions or if further assistance is required.

Sincerely,

[

James F. Seidel
Project Coordinator

JES:wlk
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- Hazen Research, Inc.
4601 Indiana Street - Golden, CO 80403
HAZEN Tel: (303) 279-4501 + Telex 45-860

Fax: (303) 278-1528

Febmary 25, 1997

Ms. Sandy Anderson
Battelle QA Unit

505 King Avenue
Columbus, OH 43201-2623

Re: Supplemental QA Information for "Analysis of Three Fort Polk Metals Fraction Samples”
HRI Project 8935

Dear Ms. Anderson:

In response to our recent telephone conversation, this additional QA information is furnished to
support the data and conclusions presented in the above-mentioned report. Included, per your
request, are direct laboratory data (enclosed), operator name, fnodel/serial numbers for the equipment
used in the analyses, software identifications and version numbers used in the preparation of the
report, and an accounting of the calculation procedure used for computing the lead metal mass
recorded in Table 1 of the report. '

The enclosed analytical data present the lead, copper, and antimony analyses for the C-OC02-U-L1
metal ingot, which is identified by the title "metal” in the analytical sheets. The zinc analysis was
requested later by Mr. Dan Janke of Battelle, and is reported under the laboratory control number
for this sample (J403-1) that is referenced on the associated data sheets. The metal analysis results
for B-NV25-U-1L and B-NV26-U-1L are reported under the respective and previously assigned
Hazen Sample Numbers 48838-1 and 4838-2.

The lead, copper, and zinc analyses were determined by atomic absorption by Ms. Pam Ware, using
a Perkin Elmer AAnalyst 300, with Serial Number 041N6102104. ICP antimony analyses were
conducted by Mr. Mike Remmers, using a Leeman Labs, Inc. Model PS100, with Serial Number
60705. The analytical data were reviewed by Mr. Bob Rostad before issuance. The data were
compiled by the undersigned, using Excel Version 5.0, and the report was prepared using
WordPerfect Version 6.1.

Finally, the procedure used to compute the lead mass of 238.2 grams in Sample C-OC02-U-L1 in
Table 1 on page 5 of the report is the same as that used for all metals and is detailed here using
the lead calculation as an example.

Duplicate analyses of the 373.7-gram metal ingot resuited in values of 63.4 and 64.1% lead. The
average of the two numbers is 63.75%; consequently:

R
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Ms. Sandy Anderson
February 25, 1997
Page 2

0.6375 Gram Lead
1 Gram Metal

x 373.7 Grams Metal = 238.2 Grams Lead

I hope this information satisfies the QA requirements associated with this work. Please do not
hesitate to call if you have any questions or if further information is required.

James F. Seidel
Project Coordinator

JFS:wlk
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ANALYSIS WORKSHEET

»
: [}
Calibration: Blanks:

R™  TY: REGULAR LEAD
EQG.1YPE: NEW REQUEST 1 07D {10-23-1996 # 6,634 J403/96
AB GROUP: AA 10 SOLID
LAME AA 10° FOR SEIDEL
1G T/HCL/HNO3/HCLOA/HF 10: PROJECT 8939
TX 3N HCL 10 PRICE: 1 R $ 9.00 EA.
0DE 12 @l{) e e o oan

PR A
pescription  # ware  per o A CALCULATIONS.FACTOR= 1 B, %
Al \ 7,510 7.510 11.8546 1.0 1000 1000 63.&\

~. 7.600 7.600 11.8546 1.0 1000 1000 64.1

<77 10,100 16,100 1.0000 1.0

g’2“’£BLANKRDGS: 6/0/c/0/0/

ENTRY NUMEER 6634

COMFLETE 10-28-1974

—

ipecial Instructions:

MPLE & SHEETS WITH JARVIS

Please ide ants:
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ANALYSTS WORKSHEET

-°  TY: REGULAR
7L IYPE: NEW REQUEST
5’ GROUP: AA

Calibration:

Blanks:
COPPER
1 D 10-23-1996 # 6,635 J403/96
10 SOLID
102
FOR SEIDEL
103
, PROJECT 8939
10 PRICE: 1 @ $ 9.00 EA.

“ME AA

: T/HCL /HNO3 /HELOA JHF

X, 3N HCL

1 =
TﬁSample

sescription # wary ot

AA CALCULATIONS.FACTOR= 1
EN__

cu AS

N o
A

410

) 3.900 3.900 11.8546 1.0 1000 1000 32.9
R 4000 4.000 11.856 1.0 1000 1000 3.7

050 5552 5.080 5.080

1.0000 1.0 100

1 .051

BLANK RDGS: 0/C/0/0/0/

—
]

4

\

L]

|V

4

it

jimes

Tt

cial Instructions:

LE & SHEETS WITH JARVIS

ENTRY NUMBER

COMFLETE 10-

6635
28-1996

Please identify hazardous sample components:

c-15
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'‘RTAOTTY: REGULAR

'k, fPE: NEW REQUEST

AB GROUP: ICP

cp

IG T/HNO3/HCLO4/H2S04/HF
TX 5%H2S04

Jt
ODE 1 /6/?5 s

ANALYSTS WORKSHEET

Calibration:

Blanks:

1

10

102

1073

10%

ANTIMONY

10-23-1996 # 6,636 J403/96
SOLID

FOR SEIDEL

PROJECT 8939

PRICE: 1 @ $ 19.00 EA.

<0 AQ
Deizl:liasl;iion ¥ warx EST IDEN nnn‘ 1P CALEULATIONS. FACTOR= 1 gg'%-
Al \ 96,700 96.547 11.85456 1.0 100C |, 1 .8t
H 98,800 ¢8.647 11.854G6 1.0 1000 \ 1 .82 i
Blank ‘ |

PLANK RDGS:

icz / Icz / cz / 1cC /  cz /
L WA s ..L.)3 / >

ENTRY NUMBER 6636

COMFLETE

l I

11-06-19%6

r -Cial Instructions:

MPLE & SHEETS WITH JARVIS

Please identify hazardous sample components:
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ANALYSTS WORKSHEET

F~IORITY: REGULAR Calibration: Blanks: JING
"~ “YPE: ADDITIONAL REQUEST 1 277 |10-29-1996 # 5,923 3403796
py aROUP: aa 10 I 9L N
i3 (AME AA \ 102 FOR SEIDEL
IIG T/HCL/HNO3/HCLOA /HF 103 PROJECT 8939
‘X 3N HCL 10% PRICE: 1 @$ 9.00 EA.
S0DE 32 G}O g TOTAL PRICE: $ _ 9.00

M A
yeseripeion  # MATX. EsT. mon. AA CALCULATIONS.FACTOR: 1 NE
+231 | 0.245 1.330 11.85%6 1.0 1000 100 1.62
. R 0250 1938 184 1.0 00 10 L&3
.10 5;07) C.135 1.0C21  1.0200 1.0 100 1 .01

A

~BLANK RDGS: 0/0/0/0/0/
CALIBRATION CURVE:
0.CG0

0.007
00500 0»0% s
1000 0157 s
300 0% v
5000 06

EMTRY MUMBER 4923
COMPLETE 10-30-199&

fal Instructions: Please identify hazardous sample components:



ANALYSIS WORKSHEET

PRIGRITY: REGULAR Calibration: Blanks: COPPER

~=~,TYPE: NEW REQUEST 1 /) |o01-08-1997 % 566 ALT8/97

. .3 GROUP: AA 10 §0LID

FLAME AA 102 FOR SEIDEL

0IG T/HCL/HNO3/HCLOA/HF 103 PROJECT 8939

MTX 3N HCL (:}h;) 104 PRICE: 2 @ § 9.03 EA.

CODE 7 InTAL ORTICE. ¢ 1R .

CU AS

Deea e ion  # varx. est.  zoen. AA CALCULATIONS.FACTOR= 1 TR S

48838-1 1 18.600 18.600 6.2850 1.0 1000 100 29.6 \T
2 2 18.400 18.400 5.4630 1.0 1000 100 33.7 »

.09 K322 2.100 2.100 0.2003 1.0 100 10 1.05

) N

BLANK

RDGS: 0/0/0/0/0/

(A

ENTRY NU

COMFLETE

ecial Instructions:

AREA 2 DIGEST ENTIRE SAMPLE

Please id

Cc-18
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ANALYSTS WORKSHEET

 PRIORITY: REGULAR Calibrationt Blanks: LEAD
. ~T7.TYPE: NEW REQUEST 1 J7) |o1-08-1997 % 565 ®ILG/97
£3---8 GROUP: AA 10 iSOLID -
FELAME AA 102 FOR SEIDEL
| DIG T/HCL/HNO3/HCLOA/HF 103 PROJECT 8939
| MTX 3N HCL 10% PRICE: 2 @ § 9.0 EA.
EODE 12 (:f;%t> o TATAL PRICE: £ 18.00— .
PB AS
- Deseription  # WaTe. esr. toen. AA CALCULATIONS.FACTOR= 1 PB,%
- 48838-1 74 1 3.760 3.760 6.2850 1.0 1000 1000 59.8\
2 25 2 2.940 2.940 5.4630 1.0 1000 1000 53.8
1. 19 6327] 2300 230 02003 1.0 10 10 115
2 L2 o i ROGS: 070707070/

@5

ENTRY NUBBER
COMPLETE 01-16

)ecial Instructions:

\REA 2 DIGEST ENTIRE SAMPLE

g7

565
-19

i

Please identify hazardous sample components:
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ANALYSIS WORKSHEET

PRIORITY: REGULAR Calibration: Blanks:|, ..
TYPE: NEW REQUEST 1,gzb¢l 01-08-1997 # 567 K119/97
Lnd GROUF: AA 10 ] |soLID
FLAME AA 102 | |For seIoEL
DIG T/HCL,/HNO3/HCLGA/HF 103 /> | PROJECT B939
MTX 3N HCL @]b 10%p Iprice: 2 m's .00 Ea.
CODE 32 TraTAl DRYCAE .. ¢ 12 AN
Sample N AS
Description # marx. est. zoen. A CALCULATIONS.FACTOR= 1 N,%
48838-1 1 0.187 1.477 6.2850 1.0 1000 100 2.35
2 2 0.186 1.469 5.4630 1.0 1000 100 2.68 \
222\ 0.3% 2,689 0.2003 1.0 100 10 1.3 " ©
(PN~
RDGS: 004/ .004/ .004/0/0/
CALIBRATION CURVE:
0.000 0.000
0.500 0.065 : _
1.000 0.128 ‘
3000 0.575 )
- 5.000 0.600 U

ENTRY NUMBER sS¢7

COMPLETE 01-1¢-~1597

rrrr——————
s temiis vt

ecial Instructions:

AREA 2 DIGEST ENTIRE SAMPLE

Please identify hazardous sample components:
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: TORITY: REGULAR

b3

ANALYSIS WORKSHEET

Calibrations

- "Blanks:

: ANT IMONY

X YPE: NEW REQUEST 1 01-08-1997 # 568 A119/97

I8 GROUP: ICP 10 SOLIOD

Icp 102 FOR SEIDEL

76 T/HNO3/HCLO4/H2504 /HF 103 PROJECT 8939

WX S¥H2504 }/ 10% PRICE: 2 @ § 19.00 EA.

FPE 1 ’DX%?. - TOTAL PRTCF: £ 28.00

r> Sample . SB AS

 Jescription # matx. est. 1pen. ros. ICP CALCULATIONS.FACTOR= 1 SB,%

18838-1 1 19.700 18.746 6.2850 1.0 1000 % 10 3.14
2 19.400 1S.446 5.4630 1.0 1000 | 10 3.5
Bla.k ‘

BLANK RDGS: —.046 /—.046 /-.046 /-.046 /-.046 /

. 2cial Instructions:

A2 DIGEST ENTIRE SAMPLE

EMTRY
COMFLETE 0Q1-22-:i997

NMUMEER

EY

Please identify hazardous sample components:
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- Hazen Research, Inc. _
4601 indiana Street - Golden, CO 80403

HAZEN Tel: (303) 2794501

- Fax: (303) 278-1528

March 21, 1997

FEDERAL EXPRESS

Mr. Dan Janke

Battelle Environmental Restoration Department
505 King Avenue

Columbus, OH 43201-2623

Re: Characterization the Lead Content in a2 Sample of Fort Polk Soil
HRI Project 8939

Dear Mr, Janke:

The work conducted to characterize the gravity-recoverable and total lead in a sample of soil
coliected from the small arms range at Fort Polk, Louisiana, has been completed by Hazen
Research, Inc. The objective of the work was to develop a baseline for comparison with pilot-scale
remediation data that are currently being generated at the site. This letter will confirm and
supplement an earlier facsimile transmittal of the preliminary test data.

INTRODUCTION

As part of an effort to evaluate the performance of selected vendors’ lead remediation technologies
at the Fort Polk small arms range, Battelle Environmental Restoration Department (Battelle) engaged
Hazen to establish characteristic gravity separation response data for the Fort Polk soils. The results
of this study would serve as a basis for assessing gravity concentration efficiency, and for
comparing the effectiveness of the applied field demonstration technologies.

SAMPLE RECEIPT AND PREPARATION

To meet the objectives of the test program, Battelle furnished a sample of typical soils that was
collected during field demonstration activities at the site. An approximately 30-gallon drum of soil
from the Fort Polk small arms range was received at Hazen on January 28, 1997, and assigned
Sample Number 48897. The sample was held in storage unopened until the scheduled initiation
of the testing during the week of February 10, 1997.
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SCOPE OF WORK

In preparation for the work,—-é'hef sample was removed from the drum and placed in five-gallon
buckets for weighing (159.4 kilograms net) and material handling purposes. During this process,
several small samples representing various levels in the drum were collected, composited, weighed,
and dried overnight in an oven at 150°F. The dried sample was weighed, and a moisture content
of 9.2% was determined for the material. Based upon these data, the net dry weight of the as-
received sample provided for study was computed at 144.7 kilograms.

The procedures employed to characterize the gravity-recoverable lead were based upon conversations
with Battelle and upon an earlier Hazen study of gravity concentrates collected at the Fort Polk site.
The results of the earlier work were presented in a letter report to Mr. Dan Janke of Battelle on
February 6, 1957 under the title "Analysis of Three Fort Polk Metals Fraction Samples.” The test
program applied conventional soil washing techniques including scrubbing, particle sizing, and
gravity concentration to establish the recoverable lead contained in the soils. Details of the
procedures used to characterize the lead content in the sample are presented with a summary of the
results in Figure 1, and described here.

PROCESSING PROCEDURE

Each of the sample batches, contained in five-gallon buckets, was slurried, scrubbed with a
pneumatic agitator, and screened wet at 10 mesh. Organic material was skimmed from the surface
of the screen product slurries and weighed. The plus 10-mesh fraction was slurried and screened
two additional times until no clay agglomerates were retained in the oversize fraction. The plus
10-mesh material was dried and treated on a magnetic separator to generate ferro- and nonmagnetic
products. The nonmagnetic fraction was subjected to heavy liquid separation at a specific gravity
of 2.96, resulting in float and sink products. All test products were weighed and sampled for
analysis as described in the following section of the report.

The minus 10-mesh wet screen product was treated on a laboratory shaking table to produce a
concentrate, middling, and tailing. The test products were dried and weighed, and the particle size
distribution of each was determined (see Particle Size Analyses 1, 2, and 3 in Enclosure 1) and
used to compute the overall particle size distribution for the as-received sample (see Particle Size

Analysis 4 in Enclosure 1).
SAMPLING AND ANALYSIS

The ferromagnetic and heavy liquid sink products were melted, as described below, to produce
metal and slag components for lead analyses. The heavy liquid float product was crushed to minus
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% inch and sampled for the Toxicity Characteristic Leaching Procedure (TCLP) lead analysis. The
remainder of the material was crushed to minus 10 mesh, sampled, and subsequently pulped for
Pb™ analysis. The TCLP.extractions and associated analyses were conducted by Evergreen
Analytical, Inc. using the method described in Enclosure 2. Total lead analyses were determined
at Hazen by atomic absorption analysis (AA). The analytical data include the results of all
duplicate and standard correlation analyses (see Enclosure 2).

The ferromagnetic product consists primarily of miscellaneous tramp iron and one highly magnetic
small arms round. This entire sample was melted in an induction furnace at a nominal 1,500°C,
removed from the furnace, and allowed to cool. The slag was chipped away from the metal ingot,
weighed, and pulped to furnish a sample for Pb™ analysis. The metal ingot was drilled, and the
chips and shavings were digested and analyzed for total lead content. '

Similarly, the heavy liquid sink fraction, which was composed of nonmagnetic metal chips and
whole and deformed small arms rounds, was melted to produce suitable components for analysis.

The sample was blended with 2.0 grams of carbon and 40.0 grams of borax to maintain a reducing
environment and produce a stable slag that would minimize metal volatilization, The mix was
placed in a silicon carbide crucible in a gas-fired furnace and held at a nominal 2,000°F for about
one hour. Upon cooling, the slag was chipped away to produce an ingot, and the two products
were sampled for analysis as previously described.

The entire concentrate product was dried and screened (see Particle Size Analysis ! in Enclosure
1), and the size fractions were sampled and subsequently pulped for total lead analysis to minimize
the sampling error associated with coarse free lead that might be contained in the product.
Similarly, the middling product was dried, sampled for TCLP lead analysis, and screened at 14
mesh (see Particle Size Analysis 2A in Enclosure 1) to generate two size fractions for total lead
analysis. The tailing product was dried and sampled for TCLP lead and total lead analyses.
Finally, grab samples of the water used in the scrubbing and shaking table processing were
collected, combined, and submitted for Pb™ analysis to account for water-soluble lead in the
sample.

CHARACTERIZATION TEST RESULTS

Referring to Figure 1 and the Computed Mass Balance for Sizing and Shaking Table Testing
(Enclosure 1), it can be seen that the plus 10-mesh fraction represented 2.3 weight percent of the
test feed and coamtained 79.7% of the total lead in the sample. The ferromagnetic fraction
represented less than 0.1 weight percent of the bulk soil and contained 3.7% of the lead. The float
fraction from the heavy liquid separation represented 1.5 weight percent of the feed and contained
0.23% of the total lead in the sample at a grade of 0.073% or 730 milligrams per kilogram (mg/kg).
The environmentally mobile lead, defined by TCLP, analysis was determined at 6.1 milligrams per
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liter (mg/1), or just slightly over the regulatory level of 5.0 mg/l. The heavy liquid sink product
contained 95.0% of the total lead in the plus 10-mesh fraction, or 75.8% of the total lead identified
in the sample in 0.7 weight percent of the feed material. It is noted here that there is a level of
error associated with the analysis of the metal ingot produced from the heavy liquid sink fraction,
as discussed at the end of this section.

The data also show that the minus 10-mesh fraction represented 97.7 weight percent of the feed and
contained 20.3% of the total lead in the sample. (Note that the lead content of organic product,
which included both plus and minus 10-mesh material and represented 0.06 weight percent of the
feed sample, was not determined in this study.) The shaking table concentrate contained 2.98% of
the lead in the sample in 2.90 weight percent of the feed at a grade of 0.502% or 5020 mg/kg.
The data for Particle Size Analysis I (Enclosure 1) show that 82.4% of the lead in the concéntrate
was contained in the plus 35-mesh fraction in 0.18% of the sample at a grade of 6.61% Pb. The
minus 35-mesh fraction represented 2.72 weight percent of the soil and contained 0.094% lead (940

mg/kg).

The shaking table middling product represented 12.9 weight percent of the feed and contained 1.0%
of the lead in the sample at a grade of 0.038% (380 mg/kg). The data for Particle Size Analysis
2A {(Enclosure 1) show that 23.8% of the lead in the product was contained in the 10- by 14-mesh
size fraction, which represented 4.4 weight percent of the test product. The TCLP lead analysis
of the middling indicated a lead level of 9.1 mg/kg.

The data for the shaking table tailing showed that this material comprised 81.8 weight percent of
the soil sample and contained 16.3% of the total lead at a grade of 0.097% (970 mg/kg). Although
not confirmed by this work, it is expected that the bulk of the lead in this product is contained in
the minus 200-mesh slime/clay fraction that represented 37.5 weight percent of the sample and 32.9
weight percent of the overall feed material (see Particle Size Analyses 3 and 4 in Enclosure 1).
The TCLP lead analysis showed that the gravity tailing product contained 11.9 mg/l of potentially
mobile lead. The analysis of the water used in the scrubbing and shaking table processing did not
identify any lead in the solution, at a detection limit of 1 mg/l.

The error associated with the analysis of the heavy liquid sink fraction occurred during the process
of placing the heavy liquid sink fraction in the furnace. The crucible containing the sample was
bumped and upended, and a portion of the material spilled onto the furnace lining (refractory brick)
below the hearth and was unrecoverable in the hot environment. The melt continued. At the
completion, the furnace was dismantled, and the brick below the hearth was removed. The brick
(1,175 grams) was crushed, pulped for duplicate AA analysis, and found to contain 6.84% lead (the
average of duplicate analyses of 6.82% and 6.85% lead). Based upon these analyses, a total of 80.3
grams of lead was contained in the brick. When this amount of metal was added to the 725 grams
of lead in the ingot, a grade of 64.4% lead was computed for the 805.3-gram sample. These data
are used to examine the possible error range resulting from the furnace accident:
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«  The weight of the metal ingot after melting was 725.0 grams, with an analysis of 60.5% lead;
hence the ingot contained 438.6 grams lead.

 The weight of the recovered fumace brick was 1,175 grams at 6.84% lead; thus the brick
contained 80.3 grams of lead.

» Using the ingot as the basis for computing the total lead contained in the bulk soil, a value
of 0.432% is calculated. The addition of the lead recovered in the refractory brick to the metal
ingot results in a computed lead grade for the sample of 0.488%, or an overall increase of
11.5%.

» Based upon the judgement of the furnace operator, all of the brick containing lead from the
melt was successfully recovered. Therefore, for the purposes of formal reporting, the total lead
recovered to the ingot and the refractory brick was used to compute the mass balance and lead
distribution for the provided sample of Fort Polk soils. For reference, the solids mass and lead
distribution were computed based upon the actual lead recovered to the ingot; the data are
included in Enclosure 1 as Supplementary Mass Balance for Sizing and Shaking Table Testing.

CONCLUSIONS

The characterization of the gravity-recoverable lead in the Fort Polk soils was conducted under
controlled laboratory conditions, and as such presents a baseline set of optimum results. It is clear,
however, that the bulk of the lead contamination in the sample (79.7%) is contained in the plus 10-
mesh fraction, and should be readily recoverable using a range of gravity separation techniques.
The minus 10-mesh fraction contains comparatively little lead that responds well to gravity
separation, with the bulk of the contaminant in this product (80.3%) reporting to the gravity tailing.
It is noted that the mode of occurrence of the lead (e.g. very fine particulate, or mineral adsorbed
on fine particles) in the gravity tailing was not determined as a part of this study. The results of
the TCLP lead analyses, conducted on materials representing 96.4 weight percent of the feed,
indicated low levels of potentially mobile lead. However, all of the analyzed values exceeded the
5 mg/l regulatory limit.

We appreciate the opportunity to be of service to Battelle in the characterization study. Please do
not hesitate to call to discuss any aspect of this report.

Sincerely,

James F. Seidel

Project Coordinator

JFS:wilk
Enclosures

Cc-28

Hazen Research. Inc.

s



ENCLOSURE 1

Characterization Test Data
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Attachment ‘ Project No.: 8939
Computed Mass Balance for Sizing and Shaking Table Testing Date: Mar-97

Purpose: The charactrize the the lead content and distribution in the provided sample.

Sample: Client provided and identified "Fort PAIK Bulk Soil Sample”
(Hazen Sample 48897)

Procedure: The approximately 145 kg (dry)sample was slurried, scrubbed with a pneumatic agitator,
and screened at 10 mesh. QOrganic material was skimmed from the surface of the
screened product shurries, and this product was dried and weighed. The plus 10 mesh
fraction was slurried and screened two additional times to disaggregate the contained
clay prior to subsequent processing. The clean plus 10 mesh fraction was dried and
directed to magnetic separation to remove ferro-magnetic material. The non-magnetic
fraction was subjected to heavy liquid separation at a specific gravity of 2,96
generating float and sink products. The ferro-magnetic and heavy lquid sink products
were each meited to generate metal and slag products that were sampled for total Pb
analysis. The heavy liquid float fraction was crushed to minus 3/8-inch and sampied
for TCLP Pb analysis, and the remainder of the sample was crushed to minus 10-mesh,
sampled and pulped for total Pb analysis. The minus 10 mesh scrubbed product was
treated on a shaking table to generate concentrate, middling and tailing products that
were sampled for total Pb and TCLP pb analysis as indicated in the results. A grab
sample of the process water from the shaking table processing was collected and also

submitted for Pb analysis.
Results:
Analysis
Weight Weight PE™ TCLP, Pb % Distribution
Product (grams) % % mg/  Pbom
Feed (analyzed)' 144700
Feed (computed) 142607 100.00 0.488 100.00
Organic matsrial 79.9 0.06 ND
+10 mesh (3263.3} (2.29) (17.0) {79.75)
Ferro-magnaetic fraction (127.6) (0.09) (20.4) (3.73)
Metal 39.8 0.03 56.0 3.20
Slag 87.8 0.06 4.19 0.53
Non-magnstic fraction (3135.7} {(2.20) (16.9) (76.01)
Heavy Liquid Float 21947 154 0073 6.1 0.23
Heavy Liquid Sink . (941.0) (0.668) (56.0) (75.78)
Metal 8053 0.56 64.4 74.54
Slag 135.7 0.10 6.36 1.24
-10 mesh (139264) (97.66) (0.101) (20.25)
Shaking Table Concemtrate (4133.0) (2.90) (0.502) (2.98)
+35 mesh 258.86 0.18 6.61 2.48
- 35 mesh 38744 2.72 0.094 0.52
Shaking Table Middiing (18431) (12.92) (0.038) 9.1 (1.00)
+14 mesh 90.6 0.06 1.83 0.24
-14 mesh 18340 12.86 0.029 0.76
Shaking Table Tailing 116700 81.83 0.097 11.8 16.27
Process Water ' <1 mg/l '

ND Not Detarmined ) ‘
Note: When applicable, the Pb analyses are the average of duplicate analyses. See Enclosure 2.
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Attachment Project 8939

Particle Size Analysis 1 ' Date Mar-97
Purpose: To determine the lead distribution as a function of particie size for
the sample.
Sample: Shaking Table Test 1 concentrate for client provided and identified "Bulk

Fort Polk Soil Sample” (Hazen Sample 48897)

Procedure: The entire sample of concentrate was dry screened and the fractions
- collected, sampled and puiped for Pb analysis as indicated in the
results.
Resulits:
Analysis
Product Weight  Weight Pb % Distribution
mesh  microns grams % % Pb
Feed (analyzed) 4143
Feed (computed) 41329 100.0 0.502 100.0
14 (1) 1190 239 0.6 36.0 414
20 (2) 841 20.0 0.5 20.8 20.1
28 (3) 595 63.1 1.5 4.52 13.7
35 425 151.6 3.7 0.985 7.2
48 297 23.4 0.6 0.532 0.6
65 210 1269.1 30.7 0.146 8.9
100 149 983.8 23.8 0.054 2.6
150 105 991.2 240 0.058 28
200 74 181.3 4.4 0.060 0.5
-200 -74 425.6 10.3 0.106 22

(1) Average of duplicate analyses: 32.0 and 39.9% Pb
(2) Average of duplicate analyses: 20.7 and 20.9% Pb
(3) Average of duplicate analyses: 4.52 and 4.52% Pb

Note: AA analysis of 1.16% Pb was recorded for the 1.19% Pb standard for this analytical series.

£
Fiond ::-.A.{!'\

S
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Attachment Project
Particle Size Analysis 2A Date
Purpose: To determme the lead distribution as a function of pamcle size for

the sample. .
Sample: Shaking Table Test 1 middling for client provided and identified "Bulk

~ Fort Polk Soil Sample” (Hazen Sample 48897)

Procedure: A representative portion of the middling sample was dry screened at 14
mesh and the fractions collected, sampled and pulped for Pb analysis
as indicated in the results.

Results:
Analysis
Product Weight  Weight Pb % Distribution
mesh  microns grams % % Fb

Feed (computed) 895.3 100.0 0.038 100.0

14 (1) 1190 4.40 0.5 1.83 238
-14 - -1190 890.9 99.5 0.029 76.2

(1) Average of duplicate analyses: 1.81 and 1.85% Pb

Note: AA analysis of 1.16% Pb was recorded for the 1.19% Pb standard for this analytical series.
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Attachment Project 8939

Particle Size Analysis 2 Date Mar-97
Purpose: To determine the particle size distribution of the sample.
Sample: Shaking Table Test 1 middling for client provided and identified "Bulk

Fort Polk Soil Sample” (Hazen Sample 48897)

Procedure: A representative portion of the middling sample was dry screened at the
sizes indicated in the results.

Results:
Weight
Product Weight Retained Cumulative Weight %
mesh  microns grams % assing Retained
Feed (computed) 895.3 100.0
14 1180 4.40 0.5 99.5 0.5
20 841 550 0.6 g8.9 11
28 - 595 10.7 1.2 97.7 23
35 425 17.2 19 95.8 42
48 297 304 3.4 924 7.6
65 210 122.1 13.6 78.7 213
100 149 2108 235 55.2 44 .8
150 105 2715 303 249 751
200 74 g92.2 10.3 14.6 854
-200 -74 1305 14.6
s
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Attachment

Particle Size Analysis 3

Purpose:

Sample:

* Procedure:

Results:

To determine the patticle size distribution of the sample.

Shaking Table Test 1 tailing for client provided and identified "Bulk
Fort Polk Soil Sample" (Hazen Sample 48897)

A representative portion of the tailing sample was dry screened at the

I

sizes indicated in the results.

Weight
Product Weight Retained Cumulative Weight %
mesh  microns grams % Passing  Hetained
Feed (computed) 1342.0 100.0
14 1190 1.2 0.1 99.9 0.1
20 841 23 02 99.7 0.3
28 595 75 0.6 99.2 0.8
35 425 19.8 1.5 97.7 23
48 297 67.7 5.0 92.7 7.3
65 . 210 2106 15.7 77.0 23.0
100 149 2483 185 58.5 415
150 105 180.7 135 45.0 55.0
200 74 100.1 7.5 375 62.5
-200 -74 503.8 375
C-34
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Attachment Project 8939

Particle Size Analysis 4 Date Mar-97
i Purpose: To compute the particle size distribution of the sample, based upon
analysis of the process product streams. (See Particle Size
Analyses 1,2 and 3)
Sample: Client provided and identified "Bulk Fort Polk Soil Sample” {(Hazen
. Sampie 48897)
Procedure: The particle size distribution of the as received sample of soil was

computed based upon the results of Particle Size Analyses 1,2 and
3, and the analyzed weights of the plus 10 mesh component and
the test products from Shaking Table Test 1.

Resuits:
Weight
Product Weight  Retained Cumulative Weight %
mesh  microns kg % Passing  Hetained
reed (analyzeq) 144.7
Feed (computed) 1425 100.0
Organic Matter 0.080 0.1 99.9 0.1
10 1680 3.13 2.2 97.7 2.3
14 1190 0.218 0.2 976 2.4
20 841 0.333 0.2 974 26
28 585 0.836 0.7 96.7 33
35 425 2.23 1.6 95.1 49
48 297 6.54 46 90.6 9.4
65 210 221 155 75.0 25.0
100 149 269 189 56.2 4338
150 105 223 156 405 53.5
200 74 10.8 7.6 329 67.1
-200 -74 459 329
£
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Attachment

Supplementary Mass Balancs for Sizing and Shaking Tabie Testing

Purpose:

Sample:

Procedure:

Results:

Project No.:
Date:

The characirize the the lead content and distribution in the provided sample.

Client provided and identified "Fort Polk Bulk Soil Sample”

(Hazen Sample 48897)

The approximately 145 kg (dry)sample was slurried, scrubbed with a pneumatic agitator,
and screened at 10 mesh. Organic material was skimmed from the surface of the
screened product slurries, and this product was dried and weighed. The plus 10 mesh
fraction was slurried and screened two additional times to disaggregate the contained
clay prior to subsequent processing. The clean plus 10 mesh fraction was dried and
directed to magnetic separation to remove ferro-magnetic material. The non-magnetic
fraction was subjected to heavy liquid separation at a specific gravity of 2.96
generating float and sink products. The ferro-magnetic and heavy liquid sink products
were each melted to generate metal and slag products that were sampled for total Pb
analysis. The heavy liquid float fraction was crushed to minus 3/8-inch and sampled
for TCLP Pb analysis, and the remainder of the sample was crushed to minus 10-mesh,
sampled and pulped for total Pb analysis. The minus 10 mesh scrubbed product was
treated on a shaking table to generate concentrate, middling and tailing products that
were sampled for total Pb and TCLP pb analysis as indicated in the results. A grab
sample of the process water from the shaking table processing was collected and also

submitted for Pb analysis.
Analysis
Weight Woeight PboF TCLP, Pb % Distribution
Product (grams) % % mgh PO
Feed (analyzed)’ 144700
Feed (computed) 142527 100.00 0.432 100.00
Organic material 79.9 0.06 ND
+10 mesh (3183.0) (2.23) (14.9) (77.11)
'Ferro-magnstic fraction (127.6) (0.09) (20.4) (4.22)
Metal 39.8 0.03 56.0 3.62
Slag 87.8 6.08 4.19 0.60
Non-magnetic fraction (3055.4) (2.14) (14.7) (72.90)
Heavy Liquid Fleat 21947 1.54 0.073 6.1 0.26
Heavy Liguid Sink (860.7) {0.60) (52.0) (72.64)
Metal 725.0 0.51 80.5 71.24
Slag 135.7 0.10 6.36 1.40
-10 mesh (139264) (97.71) (0.101) (22.89)
Shaking Table Concentrata (4133.0) (2.90) (0.502) (3.37)
+35 mesh 258.6 0.18 6.61 2.78
- 35 mash 3874.4 2.72 0.094 0.58
Shaking Table Middling (18431) (12.93) (0.038) 9.1 (1.13)
+14 mesh 90.6 0.06 1.83 0.27
-14 mesh 18340 12.87 0.029 0.86
Shaking Table Tailing 116700 81.88 0.097 11.9 18.28
Process Water <1 mgh

ND Not Deotarmined

8939
Mar-97

R

Note: When applicable, the Pb analyses are the average of duplicate analyses. See Enclosure 2.
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ENCLOSURE 2

Laboratory Analytical Reports
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ANALYSIS WORKSHEET

PRIORITY: REGULAR . Calibration: Blanks: LEAD
REQ.TYPE: NEW REQUEST 1 @ 02-20-1997 4 3,305 - B4a10/97
LAB GROUP: AA \ 10 METALIC
FLAME AA 102 FOR SEIDEL
DIG T/HCL/HNO3/HCLO4/HF - 103 PROJECT 8939
MTX 3N HCL 104 PRICE: 2 @ % 9.00 EA.
CODE 12 @h) TOTAL PRICE: $ 18.00
Sample o PB AS
Description # MATX. EST.  IDEN AA CALCULATIONS.FACTOR= 1 F:B’%
MAG METAL 1 7.110 7.110¢ 1.,2700 1.0 1000 100\ 56.{
NON MAG METAL 2 5.890 5.8900 9.7420 1.0 1800 1000 \80.t
[77 ls3;_2.170 2.1700 0.1866 1.0 160 10 1.i¢
MBLANK RDGS: 0 /C/C/C/ 0/ @}D
—— U — g —
S
o
-.1::"_:-‘.‘;“/
4,"_,r:?
Special Instructicons: Please identify hazardous sample components:
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ANALYSIS WORKSHEET

PRIORITY: REGULAR Calibration: Blanks: LEAD
REQ.TYPE: NEW REQUEST 1 ) |02-20-1997 » 3,303 8403/57
LAB GROQUP: AA 10 SOLID
FLAME AA 102 FOR SEIDEL
DIG T/HCL/HNOB/HCL04/HF 103 PROJECT 8%39
MTX 3N HCL ' 104 PRICE: 2 @ § 9.00 EA.
CODE 12 Gh) TOTAL PRICE: § 18.00
- A
Deii’;‘?;ﬁion # matx. est. 1oer AA CALCULATIONS.FACTOR= 1 gg,?{’
MAG SLAG 17 12,170 2.1760_ 0.5173__ 1.0 100 100} 4.19
NON MAG SLAG % 2 _3.340 3.3%00_0.5292 1.0 100 100 6.31
E £ 3.300 3.2000 O0.5156 1.0 100 100 6.4n
114 532 2,170 2.1700 ©.1886 1.0 100 10 1.1f

BLANK RDGS: G / 0 / O / 0 / 0 /

&

el T
A

Special Instructions:

AREA 1

Please identify hazardous sample components:
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ANALYSIS WORKSHEET

PRIORITY: REGULAR .© ‘| calibration: Blanks:| gap
REQ.TYPE: NEW REQUEST 1 D |o2-21-1997 # 3,403 B439/97
LAB GROUP: AA 10 SOLID
FLAME AA | 102 FOR SEIDEL
DIG T/HCL/HNO3/HCLO4/HF 103 PROJECT 8939
MTX 3N HCL 104 PRICE: 1 @ $ 9.00 EA.
CODE 12 @ID TOTAL PRICE: §  9.00
Ao
el 4 . est. 1o AA CALCULATIONS.FACTOR= 1 gg,ﬁ%"
2.96 FLOAT 7% 1 3,600 3.6000 0.5087 1.0 100 1:.077
” A 3.910 3.9100 0.5273 1.0 100 1 '.07
[714 £32, 2.17¢ 2.1700_ 0.1866_ 1.0 160 10 1.If

77
(7% BLANK RDGS: 0/0/0/0/0C/ @L)
5

s ———

O
ngd:
Lo AT
PN
S
Special Instructions: Please identify hazardous sample components:

C-40_
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ANALYSTS WORKSHEET

PRIORITY: REGULAR Calibration: Blanks:( ..o
REQ.TYPE: NEW REQUEST 1 ) lo2-20-1997 & 3,311 B414/97
- LAB GROUP: pA 10 SOLID
g FLANME AA 102 FOR SEIDEL
DIG T/HCL/HNO3/HCLO4/HE 193 PROJECT 8939
B MTX 3N HCL 104 PRICE: 2 @ ¢ 9.00 EA.
CODE 12 Gl{) TOTAL PRICE: § 18.00
AQ
oeizfﬁﬁion # MATX. E€ST. IDEN A C_ALCULATIONS.FACTOR= i gg,g"
m— L 5290 52900 0.5423 1.0 100 1] Qo
BRICK 2] » __3.560 3.5500 o0, 5222 1.0 100 100 .oz
2] - . 4,110 4.1100 J.6005 1.0 100 100 .2t
1./4 ¥>-_2.170 2.1700_ 0.18%6 1.0 100 1o 11
ﬁ'BLANKRDGS: 0/0/0/0/0/ @)
v/

Special Instructions:

AREA 1

Please identify hazardous sample components:

C-41
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ANALYSIS WORKSHEET

21

PRIORLTY: REGULAR Calibration: Blanks:|  gap
REQ.TYPE: NEW REQUEST 1 ) }02-19-1997 % 3,160 B8357/97
LAB GROUP: AA 10 SOLID
FLAME AA 102 FOR ANOERSON
OIG T/HCL/HNO3/HCLOA/HF 10° PROJECT 8939
MTX 3N HCL 102 PRICE: 12- @ § 9.0 EA.
CODE 12 GIA) TOTAL PRICE: $ 108.00
DS mEle o wx. est.  1om A CALCULATIONS.FACTOR= 1 5,2
TN . .~ 16.700 16.7000 0.5217 1.0 100 100 32.8
+20 \ 7 > 10.800 10.8000 ©.5224 1.0 100 100 20.7
20%28 J 2, 3 2. 420 2.4200 ©.5352 1.0 100 100 4,52
28x3s [ T1! J s _5.410 5.4100 0.548C 1.0 100 10 .985
55x8 | A onCVe . 2.870_ 2.8700 0.533s 1.0 100 10 .232
a8xss | . s 7.580 7.5800 0.5197 1.0 100 11.156
65%100 AR 7,880 2.8800 0.5343_ 1.0 100 L |.054
100X150 | 2 s 3.000 3.0000 0.5115 1.0 100 1'.05%
150%200 | 9 s 3.150 3.1500 0.5277 1.0 1G0 1 .0&C
200 ] 7T — 75550 5.5500 0.5255 1.0 100 1 .106
TT1 mIo +14 ¢ ir 11 9.390 9.3900 0.5178 1.0 100 10 21
Timm-1a /] v ;2 1.460 1.4600 0.5064 1.0 100 1 .028
13 L 2,370 2.3700 0.5933 1.0 100 100C 35.S
b /L7 10.900 10.9000 0.5216 1.0 100 100 2C.3
£ A 2.530 2.5300 $.56400 1.0 100 100 4.52
" 779,620 6.6200 0.5200_ 1.0 100__ 18 1.85
74 B3, 2.170 2,700 0.ige6 1.0 100 10 1.18
Cagiang RDGS: 0/08/6/0/0/ @/’)
| |
- 3 i"‘\ N
r:ﬁﬁ? g3 7 ———n
|

Special Instructions:

‘AREA 1

Please identa

C-42
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ANALYSTS WORKSHEET

PRIORITY: REGULAR _ Calibration: Blanks: LEAD
REQ.TYPE: NEW REQUEST 1 ) |92-13-1997 & 2,734 B2s9/97
LAB GROUP: AA 10 LIQUID
ﬁ FLAME AA ' 102 FOR SEIDEL
i DIG T/HCL/HNO3/HCLO4/HF 1103 PROJECT 8939
P MTX 3N HCL 104 PRICE: 1 @ $ 9.00 EA.
. CODE 12 @}\) - TOTAL PRICE: 3 9.00
Desoriecion  # MATK. €ST. Toen. AA CALCULATIONS.FACTOR= 1 o8& _
TT-1 DECANT 1 0.070 0.670  1.0000 1.0 1 10 <.001}
e 0.070 0.070 1.0000 1.0 1 10 <.C01 i
Jo77, 10.000 10.000  1.0000 1.0 100 1.00

{

@\BLANKRDGS 0/0/0/0/0/ @)

£ L
e N
- ’
< 0
.\\'\v r\r;'.‘ >
W, N
AN
N \T. Q\F’
- - ’b‘\
Special Instructions: v .entify hazardous sample components:
C-43
AREA 2

Hazen Research, Inc.



ANALYSIS WORKSHEET : 5

PRIORITY: REGULAR .7 7| calibration: Blanks:|ycip ExT. W/Pb ONLY
REQ.TYPE: NEW REQUEST 1 02-21-1997 # 3,429 BA4S0/97
LAB GROUP: $OS , 10 SOLID
102 FOR SEIDEL
DIG 10° PROJECT 8939 (?25213
nTX 10° PRICE: 3 @ § W2r00-£A.
REF: TOTAL PRICE: $ &i6+68 élf}{)q”
Factor: Result
Sample [
Description # mMATX. EST. IDEN. RDG. PPM Wr. ALIQ. OIL.:1 DIL.2
TT-1 WID 1
TT-1 TAIL 2
2.96 FLOAT 3
Special Instructions: Please identify hazardous sample components:

C-44 | '
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EVERGREEN ANALYTICAL, INC.
o 4038 Youngfield St. Wheat Ridge, CO 80033

(303) 425-6021
é:% TOXICITY CHARACTERISTIC LEACHING PROCEDURE {TCLP)
77 SUMMARY REPORT
Client Sample # : B450-1
. LabSample # : O1A
~ Spiked Sample # : 01A . Clientit : Hazen Ressarch, Inc.
Date Sampled  : Not Specified Lab Work Order : 97-0588 ’
o Date Racsived : 2/24/97 ) Method : 40 CFR 261.24
. Date Preparsd  : 3/3-5/97 Matrix : Solld
Date Analyzed : 3/5/87
Spike As Analyzed Regulatory
Bamaent Recovery Vilge** . Levgis***
’ % mgi mg/t
Lead 22 1) 8.1 . - 8.0

{1) Poor spike recavery due to large sample concentration.

Note: Results are reported on the leachate from the TCLP extraction.

* = Spikas are parformed once for sach similar matrix {water, s0dl, stc.) and extraction sat.

*® = Not corrected for Spike Recovery per Federal Register, Vol. 57, No. 227, Nov, 24, 1992,
' Mathod-blank vslues have not been subtracted. :

*** = 40 CFR 261.24 (7-1-94 Edition), Table 1-Maximum Concesntration of Contaminants for

8
B the Toxicity Charactaristics,
Bk -
' Analyst Approvad
MRR 7 °97 11:52 3834256854 PAGE.201
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MAR-G7-1997 11:42 EUERGREEN ANALYTICAL INC. 3234256854 P.a2

EVERGREEN ANALYTICAL, INC.
. 4036 Youngfield St. Whest Ridge, CO 80033
(303} 425-6021
YOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) '
SUMMARY REPORT
Client Sample # : B450-2
Lab Sample # _: 02A. _,
Solked Samola # : O1A * Cllentt s Hazen Research, Inc.
. Dats Ssmpled :..: Not Specified Lab Work Order  : 97-0688 |
Dats Roceived  : 2/24/97 Method . 40 CFR 261.248
Date Prepared : 3/3-6/87 Matrix : Solid
Date Analyzed . : 3/6/97 -
Spike As Anslyzed Regulatory
Bm . ’ Recovery Value™* Lovelg®*®
' % mg/L ’ mg/L
Lsad 22 (1 11.9 ' 5.0

{1) Poor spika recovery due to large sample concentration.
Nou Resuits dre raported on the leachate from the TCLP extraction.
Do Spukosareperfonnedor:ccforeachszmihrmamx(water soil, etc.) and axtraction set.
*¢ = Not corrsctad for Spiks Recovery par Federal Register, Vol. 57, No. 227, Nov. 24, 1992.
Modblankvaluoshawnotbaensubmmd '
ess . 40 CFR 261-24 (7-1-84 Editon), Table 1-Maximum Concentrstion of Contaminants for
' the Toxichy Cl_\zracmrisﬂcs

KTHC,' o

© Analyst Approved

MAR 7 '97 11:53 C-46 3834256854 PAGE.Q8Z
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" EVERGREEN ANALYTICAL, INC.
4036 Youngfield St. Wheat Ridge, CO 80033
(303) 425-6021

RS

TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP)

SUMMARY REPORT
Client Sample # . : B450-3
- Lab Sample # . : «cA | - ,
o . Spiked Sample #.: 01A - * Clisnt " :.Hazen Reasarch, inc.
vl . Dste Samplad  : Not Spacified Lab Work Order  ; 97-0588
. Date Received : 2/24/87 ' Msthod : 40 CFR 2681.24
£ Date Preparsd’  : 3/3-5/87 Matrix : Solid .
_ Date Analyzed . : 3/5/97
L . ' Spike As Anslyzad Regulatory .
3 Bemont . - Recovery Vake*® Levels®**
] i . i . PN .. % . mq,L . mm
Lead 22 (1) 8.1 5.0

(1) Pocrspﬂ:amcoveryduetohrwmplemﬂaﬁm
Nou letnannpomdonthclaachaufrmﬂnmemcﬂon
* = Solknanperformodonccforndidmhrmamtmter, soil, stc.) and exwraction set.
** = Not corractad for Spike Recovery per Fedsral Register, Vol. 57, No. 227, Nov. 24, 1392.
' Maethod blank valyes have not been subtractad.
= 40 CFR 261.24 (7-1-94 Edition), Table 1-Maximum Concsntration of Contaminants for
the Toxicity Charactaristics,

ah.C . S

Analyst Approved

| TOTAL P.@3
MARR 7 *97 11:54 C-47 3834256854 PAGE.003



CHARACTERIZATION OF FORT POLK BERM SOIL
FROM RAW SOIL STOCKPILE

NOVEMBER 14, 1996
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e DLZ

Laboratories,
Inc.

ENVIRONMENTAL TESTING » COMPLIANCE ANALYSES

INDUSTRIAL HYGIENE
Page 1
— MR. JERRY TOMPKINS Lab Number: SL13287-1
o BATTELLE MEMORIAL INSTITUTE Report Date: 12/19/96
505 KING AVENUE _ DLZ Project Number: 9582-62
COLUMBUS, OHIO 43201
-
Job Name: FORT PCLK G337318
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE/TIME RECEIVED
B ittt PP T T TN EEEosEmmsm=== -ttt + 1 13 -+ 1 R+ P ) _mERSss=mm=
B-NV14-U-1X Solid CLIENT 14 NOV 96/10:00 18 NOV 96
CONSTITUENT RESULT *PQL, TUNITS METHOD ANALYZED BY
Cation-Exchange 580 0.5 eq/1l00g 9081 12-17-96 BDY
Percent Solids - 92 Percent 2540G 12-03-96 BTL
Total Organic Carbon 3260 50 mg/Kg 2060 12-03-96 SUB

T T e T T T e A r C R e rrrees CEmRrAdE s R e, .. memEeEmEEE " d - —— - ey Al ke mwr w e m o W

* Practical Quantitation Limit

Saos

N

&

AHN

i ACCREDITEDJ
LABORATORY

C-49
6121 Huntley Road » Columbus, Ohio 43229-1003 « Telephone (6141 848-4333 « FAX (614) 841-0818
With Additional Laboratory Facilities in Lansing, Michigan '

i
i
i
1




wDLZ

Laboratories,
Inc.

ENVIRONMENTAL TESTING « COMPUANCE ANALYSES

INDUSTRIAL HYGIENE
Page 2

MR. JERRY TOMPKINS Lab Number: SL13287-2
BATTELLE MEMORIAL INSTITUTE Report Date: 12/19/96
505 XKING AVENUE : DLZ Project Number: 9582-62
COLUMBUS, CHIO 43201
Job Name: FORT POLK G337318
SAMPLE DESCRIPTION MATRIX ' SAMPLED BY SAMPLED DATE/TIME  RECEIVED &
B-NV14-U-2X solid CLIENT 14 NOV 96/10:00 18 NOV 96 -
======================== oo EEER 3 -t E- 13 EomooETESRI
CONSTITUENT RESULT *PQL UNITS METHOD ANALYZED BRBY
Cation-Exchange 6700 0.5 eq/100g 9081 12-17-96 BDY
Percent Solids 92 Percent 2540G 12-03-96 BTL
Total Organic Carbon 2530 50 myg/Xg 9060 12-03-96 SUB

. - - - . = —— W e MM W e s =SS - m - o mm ww dE MM eh e e M e ww e MR NP e e m o W

* Practical Quantitation Limit

Cc-50
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ferpties

e DLZ

Laboratories,
Inc.

ENVIRONMENTAL TESTING » COMPLIANCE ANALYSES
INDUSTRIAL HYGIENE

MR. JERRY TOMPKINS
BATTELLE MEMORIAL INSTITUTE
505 KING AVENUE

COLUMBUS, OHIO 43201

Job Name: FORT POLK G337318

Page 3
SL13287-3
12/19/96

9582-62

Lab Number:
Report Date:
DLZ Project Number:

T e e T T s e s T e e e ERGdCrrTEEeTeSreE CcTREEeEREEE cEmaCemEee cEEE S EEES. - - - - - - - -

SAMPLE DESCRIPTION MATRIX
B-NV14-U-3X Solid
CONSTITUENT RESULT
Cation-Exchange 7600
Percent Solids 92
Total Organic Carbon 1920

TR e e e am e e e e e e S e e M A e e -

* Practical Quantitation Limit

SAMPLED BY SAMPLED DATE/TIME RECEIVED
E i+ 3+ - 113 RSSSRSEDSDNSNSODRSSS moaoomom=mEx
CLIENT 14 NOV 96/10:00 18 NOV 96
bt -+ PPt 11 3+ 1+ 3+ 3+ 11 T 1+ 1t 1+ 13
*PQL UNITS METHOD ANALYZED BY

0.5 eq/100g 9081 12-17-96 BDY
Percent 2540G 12-03-96 BTL

50 mg/Kg 3060 12-03-96 SUB

e memEomasmmEY S meEEm e G E e E B e e e e

C-51



eDLZ

Laboratories,

Inc.
ENVIRONMENTAL TESTING = COMPLIANCE ANALYSES

INDUSTRIAL HYGIENE
Page 4

MR. JERRY TOMPKINS Lab Number: SL13287
BATTELLE MEMORIAL INSTITUTE Report Dater 12/19/96
505 KING AVENUE DLZ Project Number: 9582-62

COLUMBUS, OHIQO 43201

Job Name: FORT POLK G337318

I certify that the data presented as part of this report meets the

minimum quality assurance standards specified in the referenced

analytical method(s). Based on my review of the data, I believe

that the submitted information is true, accurate, complete and

meets the minimum standards specified in 40 CFR 136, 40 CFR 783,

and/or SW-846. Any exceptions encountered in the analysis of samples
contained within this report have been noted and an assessment of the quality
of the data is presented. I am aware that there are significant penalties
for submitting with knowledge, false information, including the possibility
of fines and/orx imprisonment.

DLZ Laboratories, Inc.
ind /)

Quality Controlﬁﬁ#nager

Cc-52
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£ 2 5% s§ &3 : & 33 £33
120 b sk f H B E f
%0 -
|
80 \\
70
5 ‘
<
.
E s
& \
Q
o
Uy 40
o il
B
30 :
N
N
20 : O
SR \ J}
: s
oy
10 - + : ~C
0 R , : A H
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% s 3m % GRAVEL % SAND % FINES
’ CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.1 2.2 62.5 26.0 8.8
SIEVE | PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | {X=NO) Silty sand
375 100.0 -
#4 99.6
ﬁ 18 99.3
4 97.3 Atfterb Limits
Atterberg Limits
#4200 34.8 PL= [L=" NP Pl= NP
Coefficients
Dg5= 0.264 Dgo= 0.147 D5o= 0.117
D3g= 0.0584 Di5= 0.0112 D1g= 0.0035
Cu= 41.42 Ce= 6.53
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
Moisture Content: 8.9%
" {no specification provided)
Sample No.: B-NV14-U4X Source of Sample: Date: 11/22/96
Location: Elev./Depth:

Client: Battelle

DODSON-STILSON, INC. | Profect: Fort Polk

Project No: 9621-3150-00
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PERCENT FINER

s s s3si €8 3 gz 0§ 3 g BEE
100 ST E T T ;
. ; o i 1 £
90 \ e
80 : \
ro L \
50 S R ;
i : Fl : \
| )
40 % &
; i N I J 1\ E
30 T ™™
N
so AL | =
. H B "
o H R
i :
0 Ll Sk g -
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm —
%+ 3" % GRAVEL % SAND % FINES
’ CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.3 0.3 1.9 60.3 26.2 10.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO} Silty sand
375 100.0
#4 98.7
, 6.5 Atterberg Limits
#200 36.2 PL= L= op Pl= np
Coefficients 5
Dgs= 0.263 Dgo= 0.142 50= 0.112
D3g= 0.0564  Dq5= 0.0099 Djo= 0.0020
Cy= 69.53 Co= 10.92
Classification
USCS= SM AASHTO= A-4(0)
Remarks
Moisture Content: 9.1%
" (no specification provided)
Sampie No.: B-NV14-U-3X Source of Sample: Date: 11/22/96
Location: Elev./Depth:
Client: Battelle
Project: Fort Polk
DODSON-STILSON, INC. )
Project No: 9621-3150-00
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t 50 |
80 \
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S
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] 40 - -
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20 : ; N H ‘?\\\
S TN
10 ! I; ——)
. ] 1 :
500 100 10 1 0.1 0.01 0.001
‘ GRAIN SIZE - mm
P % GRAVEL % SAND % FINES
' CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.7 0.3 2.0 63.8 25.0 8.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
375 100.0
#4 99.3
T g
£ ‘ Atterberg Limits
#200 33.2 PL= LL= NP Pl= NP
Coefficients
Dgs= 0.266 Dgp= 0.149 Dgp= 0.119
Dag= 0.0653 Dq5= 0.0118 Dg= 0.0047
Cy= 3170 Ce= 6.06
Classification
USCs= sMm AASHTO= A-2-4(0)
Remarks
Moisture Content: 8.5%
* (ne specification provided)
Sample No.: B-NVi4-U-6X Source of Sample: Date: 11/22/96
Location: Elev./Depth:
Client: Battelle
Project: Fort Polk
DODSON-STILSON, INC. !
Project No: 9621-3150-00
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CHeMAX Laboratories, Inc.

Analytical and Environmental Chemists (702) 3556-0202
EPA Lab ID #NV004 Fax (702) 355-0817

LABORATORY REPORT

Report To:  Alpha Analytical, Inc. Lab Report No.: 16693

255 Glendale Avenue, Suite 21 Account No.: ALPHA

-Sparks, NV 89431
Telephone:  355-1044 Fax: 355-0406
Work Authorized By: Randy Gardner
Date Sampled: 02/20/97 Date Submitted: 02/25/97 ‘
Number of Samples: . 2 Sampled By: Client : cl
Source: See Below Your Reference: BMI022597 i
Chemax Control No. 97-0872 & 0873
Notes:

: Cal WET Metals:

X Antimony, mg/L. 21 51

Copper, mg/L. 31 2.5

Lead, mg/L 19 9.4
Zinc, mg/L. <1 <]

Remarks:

1alysis By:  Faulstich Date: 02/28/97

Approved By: Date: 02/28/97

c-56 Page 1 of 1

992 Spice Islands Drive, Sparks, Nevada 83431 e P.O. Box 21122, Reno, Nevada 89515




APPENDIX D
Bench-Scale Tests

Acetic Acid Bench-Scale Tests

ContraCon Northwest conducted a series of three bench-scale test programs over the period June
23 through August 7, 1996. The first two test programs produced erratic results due to problems
with laboratory technique for removal of the particulate lead, but the third program indicated a
reduction in total lead concentration to 410 mg/kg overall with a TCLP lead concentration of

12 mg/L.. The basic bench-scale program was developed to simulate the performance of the full-
scale system as shown in Table D-1.

Table D-1. Comparison of Bench-Scale and Full-Scale Process Steps
for Vendor 1 (Acetic Acid Process)

Bench-Scale Procedure Related Full-Scale Function
Attrition scrubbing (hand-held power mixer) Attrition scrubbing (blade mill)
Physical separation (wet screening) . Physical separation
' (vibrating sieve, blade mill, hydrocyclones, sandscrew)
Removal of particulate lead (panning) Removal of particulate lead (jigs)
Acid leaching and attrition scrubbing of sands Acid leaching and attrition scrubbing of sands
(beakers) (blade mill, sand screw)
Acid leaching of fines (beakers) Acid leaching of fines (leaching tanks)
Flocculation of suspended particles (beaker) Flocculation of suspended particles
(leaching tanks)
Dewatering of fines (centrifuge) Dewatering of fines (vacuum belt filter)
Precipitation of lead (beaker) Precipitation of lead (precipitation tank)

Approximately 10 gal of soil was provided by BDM to ContraCon Northwest for the bench-scale
tests. Table D-2 presents the distribution of lead, copper, zinc, and antimony in various size
fractions as obtained by wet sieving.

For each of the test programs, a 2,000- to 5,000-g sample was placed in a 5-gal container to
which was added 4 to 6 L of acetic acid solution at pH 3.5. The mixture was mechanically
agitated in the container for about 40 minutes. After this “attrition scrubbing” was completed,
the acid solution was decanted and the soil wet screened through a sieve stack (1/2-inch, 3/8-
inch, Y-inch, 20-mesh, 100-mesh, and 200-mesh) using fresh acetic acid solution at pH 3.5. The
soil fractions were then panned to remove particulate lead.




Table D-2. Metal Distribution by Size Fraction

Weight Weight Pb Cu A Sb
Sieve (erams-wet) % (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) Notes
Y in. 173.5 34 3560 582 71.3 10 Metal fragments
removed
20 mesh 117.8 2.3 102,000 | 17300 1890 790 80-90%
organics
100 mesh 3211 63.7 1250 111 727 37
-100 mesh 1546 30.6 2460 303 198 62
Total 5049 100 — - - -—-

The acetic acid solution remaining at this point contains the fine fraction of the sample. The pH
was reduced to 2.5 by adding concentrated acetic acid, flocculant was then mixed in, and the
solution was placed in a beaker and stirred slowly for 70 minutes with a magnetic stirrer to allow
the solids to leach and settle. The leach solution was decanted, and the process repeated two
more times. The solids were then dewatered in a centrifuge. The centrifuged solids (fines) were
recombined with the coarser fractions from the panning operation. The leachate from the three
leaching operations was collected and treated with one or more proprietary precipitants and
flocculants to remove the dissolved lead. ‘

The treated soil fraction larger than 100 mesh had a total lead concentration of 300 mg/kg and a
TCLP lead concentration of 11 mg/L. The fraction smaller than 100 mesh had a total lead
concentration of 790 mg/kg and a TCLP lead concentration of 9.2 mg/L. The recombined soils
had a concentration of 410 mg/kg and a TCLP Jead concentration of 12 mg/L.

The unit process removal efficiencies were as follows:

OO The attrition scrubbing and screening removed 87% of the lead

O The gravity separation process reduced lead contamination by over 76% (not including
removal of the organic materials)

1 The acid leaching process reduced the lead concentration in the fines by 67%.

The overall removal efficiency was calculated to be 98%. The most critical factor in achieving
the desired removal efficiency was the physical removal of particulate lead.

The following were missing from these bench-scale tests:
O Tests to optimize lead recovery from the leachate under the low pH conditions maintained
during the demonstration

[ Tests for determining the type and size of equipment required for solid-liquid separation
operations

D-2
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Hydrochloric Acid Bench-Scale Tests

BESCORP conducted bench-scale tests as first recorded in a draft report on July 23, 1996. The
tests indicated that a reduction in total lead concentration to 240 mg/kg overall with a TCLP lead
concentration of 4.2 mg/L were possible. The basic bench-scale program was developed to
simulate the performance of the full-scale system as shown in Table D-3.

Table D-3. Comparison of Bench-Scale and Full-Seale Process Steps
for Vendor 2 (Hydrochloric Acid Process)

Bench-Scale Procedure Related Full-Scale Function
Physical separation (wet screening) Physical separation (sandscrew)
Removal of particulate lead (panning) Removal of particulate lead (jigs)
Acid leaching and attrition scrubbing of sands Acid leaching and attrition scrubbing of sands
(beakers) (log washer, sandscrews) |
Acid leaching fines (beakers) Acid leaching of fines (clarifiers)
Precipitation of lead and flocculation Precipitation of lead and
of suspended particles (beakers) flocculation of suspended particles (thickener)
Dewatering of precipitate Dewatering of precipitate
(gravity and filter tests) (thickener and filter press)

The particle-size distribution of the Fort Polk samples received from BDM was determined by
wet sieving the samples. For the 10-gallon composite of Berm 2 and Berm 3 soils, 4-, 20-, 60-,
140-, and 200-mesh sieves were used. The occurrence of particulate lead in each size fraction
was then determined.

Density separation techniques were evaluated for the gravel, sands, and fines soil fractions.
Water-pulse jigging was employed for the gravel fraction (+4 mesh), and gold panning was
employed for both the sands fraction (4 x 200 mesh) and the fines fraction (-200 mesh).

The acid leaching studies were tailored to the parameters imposed by the field treatment
equipment. The sands and fines were treated separately. Leachant pH and contact time were
varied to optimize lead removal from the sands. Leachant PH and leachant to soil mass ratios
were varied to optimize lead removal from the fines with the fewest number of leachant contacts.
Testing was done at beaker-level followed by larger kilogram-sized samples.

Precipitation studies eventually focused on hydroxide since the lead sulfide floc was too shear
sensitive for field application. The pH coagulant dosages were optimized to improve the settling
and handling characteristics of the hydroxide floc particles. Floc settling tests were then
performed to size the precipitation unit. Finally, solid-liquid separation tests were performed to
select filter media and size the field unit.




Table D-4 presents the characterization data for the various size fractions.

Table D-4. Feed Soil Metals by Size Fraction

+4 Mesh Fraction 4 x 200 Mesh Fraction =200 Mesh Fraction
(Gravel) (Sands) (Fines)
Pb/Cu (mg/kg) Pb/Cu (mg/kg) Pb/Cu (mg/kg)
623/80 720/182 ' 1788/233
50000/150 ' 740/377 1747177
4000/330 742/220 - 1770/120
Averages 734/259 1768/143

The gravel fraction was not averaged because of the extreme variations between samples
resulting from large metal fragments present in the matrix. The metals content of this fraction
was observed to be as high as 92%.

The results of density treatment of the sands are presented in Table D-5.

Table D-5. Density Treatment of the Sands Fraction

Average Pb Before Treatment Pb After Treatment Percent Pb Removed

(mg/ke) (mg/kg) (%)
734 544 26
648 12
494 33
590 20
Avg. =23

Leaching tests were performed separatedly on the sands and fines. One finding was that the
sands fraction contains a higher percentage of the TCLP-failing lead. Consequently, leaching the
lead from the sands fraction was essential to ensure passage of the TCLP. The bench-scale
studies indicated that leaching the sands at pH 1.5 for twenty minutes reduced the lead
concentrations from approximately 500 mg/kg to about 230 mg/kg. Muttiple leaching of the
fines resulted in a reduction of lead concentration from an initial value of 2,800 mg/kg to about
440 mg/kg. Table D-6 presents the bench-scale data for multiple contacts of the fines with pH
1.5 leachant and the associated components for the field-scale process.
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Table D-6 Modeled Bench-Scale Treatment of Soil Fines

Process Unit Contact Ratio | Leachant Lead Fines Lead Removal
Modeled Leachant:Solid (mg/L) (mg/kg) (%)
Log Washer, 12:1 199 840 70
Sandscrew #1, Jig,
Clarifier #1
Clarifier #2 4:1 84 476 13
Centrifuge Dilution 4:1 33 340 5

e
QY.

As shown in Table D-6, up to 88% of the lead in the fines fraction was amenable to leaching with
the componentry indicated. The treated sands fraction had total and TCLP lead concentrations of
238 mg/kg and 6.4 mg/L, respectively. The treated fines fraction had total and TCLP lead
concentrations of 441mg/kg and 3.04 mg/L, respectively. The recombined treated soil contained

total and TCLP lead concentrations of 245 mg/kg and 4.24 mg/L, respectively,

treatment objectives could be met.

indicating that the
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APPENDIX E
Comparison of Alternative Technologies

This appendix presents alternative technologies in addition to the physical separation and acid
leaching technologies demonstrated at Fort Polk and the alternative technologies mentioned in
Section 8.0. The comparison follows the same two-stage screening approach applied in Section
8.0. A variety of reference documents are available if more detailed technology performance and
selection data are required (Conner, 1990; U.S. EPA, 1992, EPA/540/2-91/014; U.S. EPA, 1992,
EPA/540/5-92/011; U.S. EPA, 1995, EPA/540/R-95/512)

E.1 Technology Review and Prescreening

This section provides overviews of a broad range of technologies that can be applied to remediate
metal contamination in small-arms range soils.

E.1.1 On-Site Asphalt Encapsulation

Contaminated small-arms range soils can be used as part of the fine aggregate in asphaltic
concrete. The recycling of wastes as aggregate in asphaltic concrete is not a particularly new
concept. A wide variety of industrial solid wastes have been successfully substituted for some
portion of asphalt graded aggregate without adverse effects on product quality. Using oil
contaminated soil as asphalt aggregate in construction projects has been practiced for many years
(U.S. EPA, 1992, EPA/600/R-92/096). Recycling of RCRA hazardous waste as asphalt
aggregate will encounter greater regulatory hurdles.

The recycling technology involves substituting the waste for a portion of the fine-size aggregate
in asphaltic concrete. Typically, asphaltic concrete consists of 4.5 to 8% bitumen mixed with
graded aggregate. The aggregate is made by mixing rock and sand to give particles ranging from
fine sand to 2~ to 1-in. (13 mm to 25 mm) gravel. Depending on the mix design and the ultimate
strength requirements of the product, the fine-size particle fraction may comprise 35 to 45% of
the asphaltic concrete. As long as the metal concentrations in the waste are iow, the metal
concentrations in the asphaltic concrete product will be low, and any metals present will be
physically and chemically immobilized in the bitumen binder.

The asphalt recycling approach is viable for only certain types of aggregates. The aggregate must
comply with both performance and environmental standards such as durability, stability,
chemical resistance, biological resistance, permeability, and leachability (Testa and Patton,
1994). A sharp, angular particle shape is preferred for asphaltic concrete aggregate. The
principal limitations pertain to risk, regulatory considerations, or technical considerations
pertaining to the integrity of the asphaltic concrete product.

Some asphalt paving companies accept nonhazardous waste that is delivered to their plant and
that has desirable properties without charging a tolling fee. These direct aggregate replacement
wastes can be recycled for the cost of excavation, screening, and hauling. Small-arms range soils
would typically exhibit a hazardous waste characteristic and would not be accepted for general
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use asphalt. There have been cases of lead contaminated soils being used in asphalt paving
placed at the cleanup site, but significant risk assessment analysis and regulatory interaction is
required.

E.1.2 In Situ Electrokinetic Treatment

Electrokinetic technology removes metals from soil and groundwater by applying an electric field
in the subsurface to induce movement of ions, particulates, and water through the soil. The
electrokinetic phenomenon occurs when liquid migrates through a charged porous medium,
typically clay, sand, or other mineral particulate that normally has a negative surface charge.

The electrical field is applied through anodes and cathodes placed in the soil. Most metals form
positively charged ions that migrate toward the negatively charged electrode. Metal anions such’
as chromates migrate to the positively charged electrode, and concentration gradients in the soil
solution are established between the cathode and anode. The imposed electrical field drives
diffusion of metal ions from areas of low concentration to areas of high concentration. The
viscous drag due to movement of the cations also induces a net flow of water to the cathode
(Marks et al., 1992).

The spacing of wells containing the cathode and anode depends on site-specific factors. The
cathode and the anode housings can be provided with separate circulation systems filled with
different chemical solutions to maximize recovery of metals. The contaminants are captured in
these solutions and brought to the surface for treatment in a purification system.

Electrokinetic treatment concentrates metals at the cathode to allow recovery of contaminants
from the in situ material. Typically the solution will require subsequent treatment for metals
removal prior to reinjection or discharge. A variety of water treatment techniques can be applied
to remove the recovered metals and render the extraction fluid suitable for reuse.

Electrokinetic separation may be applied to enhance phase separation, concentrate ionic species,
or both. Chemical species that form ions in solution that can migrate under the influence of the
electrical field can be effectively concentrated. Mobility of fluids is also enhanced by the
electroosmosis, so the electrokinetic method can be applied to improve dewatering of a material.

Electrokinetic treatment is most applicable to saturated soil with nearly static groundwater flow
and moderate to low permeability. A low groundwater flow rate is required so that jonic
diffusion rather than advective flow is the main transport mechanism. Water is required to
provide a polar medium for ion flow. Electrokinetic treatment is less dependent on high soil
permeability than are the in situ metals extraction technologies such as soil flushing. The
electrokinetic separation occurs due to ionic migration rather than bulk fluid flow. Fine-grained
clay soils are reported to be an ideal medium for electrokinetic treatment (U.S. EPA, 1992,
EPA/540/R-92/077). As a result, electrokinetic separation could be applied in soils where soil
flushing flow rates are too low to be practical.



Electrochemical reactions at the electrodes are unavoidable side effects of electrokinetic
separation techniques. The most likely reaction is electrolysis of the water. The reaction at the
cathode is production of hydrogen gas and hydroxide ions. The hydrogen gas escapes, causing
the pH to rise. Increases of pH to above 13 have been reported in the vicinity of the cathode
(U.S. EPA, 1990, EPA/540/2-90/002). Similarly, evolution of oxygen and production of
hydrogen ions occurs at the anode, causing acidification of the anode area. During operation of
electrokinetic treatment, the acid front migrates away from the anode. Generation of acid is
reported to be a major contributor to dissolution and mobilization of metal contaminants
(Probstein and Hicks, 1993).

Other electrochemical reactions may also occur. Chloride ions, which are often present in natural
waters, may be reduced to form chlorine gas. Chemical and electrochemical processes may result
in precipitation of solid materials, such as iron or chromium hydroxides, that plug pores in the
formation and reduce permeability to unacceptable levels (U.S. EPA, 1991, EPA/540/2-91/009).

E.1.3 In Situ Solidification/Stabilization (S/S)

In situ S/S treatment eliminates the labor and energy expenses that are involved in soil
excavation, transport, and replacement or disposal of the treated soils. Another practical
advantage is the capability of working at space-constrained sites, such as around or between
buildings, tanks, and other obstructions. However, a significant challenge in applying S/S in situ
for contaminated soils is the achievement of complete and uniform mixing of the binder with the
contaminated matrix (U.S. EPA, 1990, EPA/540/2-90/002). Other disadvantages of in situ
methods are that they are unworkable in the presence of bedrock or boulders, or are impeded in
the presence of clays, oily sands, and cohesive soils. Low production rates under these
circumstances may require ex situ treatment. The three basic approaches for mixing the binder
with the matrix are:

O In-place mixing
] Vertical auger mixing
O Injection grouting.

In-place mixing. In-place mixing involves spreading and mixing of binder reagents with waste
by conventional earth-moving equipment such as draglines, backhoes, or clamshell buckets. The
technology is applicable only to surface or shallow deposits of contamination.

Vertical auger mixing. In vertical auger mixing, a system of angers is used to inject and mix
binder into the soil. This technology is adapted from the construction boring industry and
involves caisson-type augers. Both shallow (10 to 20 feet) and deep (up to 150 feet) drilling can
be accomplished using this technology. Shallow mixing usually involves a single 12-foot-
diameter auger mounted on a crawler crane (AFCEE, 1992). Dry reagents and water (if needed)
are pneumatically dispersed into the soil as the auger creates a pattern of overlapping 12-foot-
diameter columns. Deep stabilization uses 2 to 4 "ganged" augers, each up to 3 feet in diameter,
to loosen the subsoil and mix in the binder (AFCEE, 1992). Shallow auger systems can process
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glass and crystalline monolith (U.S. EPA, 1992, EPA/625/R-92/002). The in situ vitrification
(ISV) technology is based on electric melter technology, and the principle of operation is joule
heating, which occurs when an electrical current is passed throu gh a region that behaves as a
resistive heating element. Electrical current is passed through the soil by means of an array of
electrodes inserted vertically into the surface of the contaminated soil zone. Because dry soil is
not conductive, a starter path of flaked graphite and glass frit is placed in a small trench between
the electrodes to act as the initial flow path for electricity. Resistance heating in the starter path
transfers heat to the soil, which then begins to melt. Once molten, the soil becomes conductive.
The melt grows outward and downward as power is gradually increased to the full constant
operating power level. A single melt can treat a region of up to 1,000 tons. The maximum
treatment depth has been demonstrated to be about 20 feet. Large contaminated areas are treated
in multiple settings that fuse the blocks together to form one large monolith (Buelt et al., 1987).

Vitrification, whether ex situ or in situ, has proven to be expensive to implement. The typical
estimated range of costs for vitrification of hazardous waste soil is $400/ton to $800/ton.

E.1.6 Technology Prescreening

Asphalt encapsulation is not considered for detailed evaluation because of effectiveness and
implementability limitations. Asphalt encapsulation is effective for immobilizing moderate
concentrations of metal contaminants in a silicate matrix. Use in asphalt has not been
demonstrated on wastes with the high lead concentrations that can be encountered in small-arms
range soils. Reuse of a soil that failed the TCLP in paving is expected to encounter strong
regulatory and stakeholder resistance. Successful implementation of the asphalt alternative
requires the waste matrix to have specific particle size and shape properties. The requirement to
have clean sandy soil as the matrix limits the applicability of ashpalt encapsulation for treating
small-arms range soils.

Electrokinetic extraction is not retained for detailed evaluation because of implementability
limitations. Electokinetics is most applicable to saturated zone soils, whereas contamination at
small-arms ranges is usually limited to surface soils. Electrokinetics extraction has not reached a
sufficient level of maturity to establish cleanup performance capabilities or costs and, therefore,
is not retained for detailed evaluation. Electrokinetic extraction is being actively developed and
applied in Europe, but field testing in the United States has given mixed results. Site cleanup
using electrokinetic extraction could cause the range to be out-of-service for months, which
increases the difficulty of implementation because most small-arms ranges are in continuous use.

In situ S/S is not considered for detailed screening because of implementability limitations. In
situ S/S can effectively immobilize metal contaminants, but treated soil would harden on curing
making it unsuitable for continued use in range areas without a covering of clean soil. In situ 5/S
would be difficult to implement on the steep contours of an impact berm.

Pyrometallurgical extraction is useful for managing waste streams containing bullets and bullet
fragments produced by screening soil and similar smaller volume waste residuals. The lead
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content in small-arms range soils will be too low to allow recycling to a secondary smelter.
There are only two primary smelters operating in the United States. Unless the range is near east
central Missori or East Helena, Montana, the costs of shipping and processing make the
pyrometallurgical alternative too expensive for the bulk of the contaminated soil from a range.

Vitrification of excavated soil is not considered for detailed screening because of
implementability and cost limitations. Ex situ vitrification can effectively immobilize metal
contaminants, but commercial acceptance is limited by the high cost of the technology. A small-
arms range site would be too small to justify construction of a new vitrification plant and the
existing processing capacity is limited. Vitrification is an expensive technology that would not
be cost-effective for small-arms range remediation.

ISV is not considered for detailed screening because of implementability and cost limitations.
ISV can effectively immobilize metal contaminants, but treated soil would be hard and brittle and
would not be suitable for continued use in range areas without a covering of clean soil. ISV
would be difficult to implement on the steep contours of an impact berm. ISV is an expensive
technology that would not be cost-effective for small-arms range remediation.
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Table F-1. Vendor 1 (Acetic Acid Process) Data Summary

Process Analysis Results
Sample No. Stream Type Units Cu Pb Sb Zn
C-SP04-FB field blank - TCLP ug/mL 0.000 0.000 0.008 0288
METALS ug/g 3.57 328 0.000 4.02
C-SP12-Z organic matter TCLP ug/mL 194 1.1 0.064 1.15
METALS ug/g 4,005 6,457 329 1,672
C-SP15-T processed soil TCLP ug/mL 0.768 3.07 0.141 1L.07
METALS ug/g 508 122 317 16.9
C-SP15-U raw soil TCLP ug/mL 0.754 346 0.325 0.49
METALS uglg 812 1854 105 1722
C-SP15-L leach circuit feed TCLP ug/mL 1.77 213 0.080 1.08
METALS uele 247 332 138 519
c-5p21-TY processed soil TCLP ug/mL 1.78 599 0.067 | 0.662
METALS ugle 99.0 208 4.1 18.7
C-SP21-U raw soil TCLP ug/mL 1.00 21.0 0.132 0.442
METALS ug/g 1,516 1,407 89.3 168
C-8P25-T processed soil TCLP ug/mL 7.01 10.3 0.012 246
METALS uglg 215 330 545 322
C-SP25-U raw soil TCLP ug/mL 0.736 220 0.233 0448
METALS ug/g 1,525 3,347 180 127.1
C-0C02-C coarse processed TCLP ug/mL 16.4 6.49 0.038 237
fraction METALS ug/g 415 252 38.5 50.8
C-0C02-T processed soit TCLP ug/mL 7.08 11.2 0.057 1.96
TCLP-pH 6 ug/mL 6.51 9.02 0.131 1.16
TCLP - WW ug/mL 6.51 8.79 0.042 0.878
METALS ug/g 359 404 91.8 45.4
c-oc02-u® raw soil TCLP ug/mL 0.562 40.5 0.670 0.293
: METALS nglg 1,317 2741 139 103
C-OC02-F fine processed fraction TCLP ug/mL 7.84 15.1 0.170 1.29
fraction from leach METALS ng/g 1,001 047 265 1.4
Cc-0Cc02-L @ leach circuit feed TCLP ug/mL 12.1 493 0.042 490
METALS ug/mL 704 5,347 259 120
C-0C02-Q liquid from precipitation tank METALS ug/mL 21.5 627 5.08 392
C-0C03-M imetal concentrate TCLP ug/mL 6.70 17.6 0.12 1.26
from jig METALS ug/g 228 484 53.6 32.0
C-0C04-T processed soil TCLP ug/mL 5.14 7.80 0.066 0.925
TCLP-pH6 ug/mlL 4.09 6.40 0.069 0.669
TCLP - WW ug/mlL 4.74 631 0.108 0.532
METALS ugfg 165 269 642 2.7
C-0C05-FB field blank TCLP ug/mL 0.042 .| 0.057 0.002 0.166
METALS ugfe 1.6 2.70 0311 7.29
C-0C07-P precipitate sludge TCLP ug/mL 0.000 321 0.105 938
METALS ug/g 2,438 11,990 457 348
C-0C07-Q regenerated leachant METALS ug/mL 0.647 29.3 0.080 175
C-0C07-U raw soil +10 METALS ug/p 267,800 | 491,900 | 21,000 18,500
C-0C10-T processed soil TCLP ug/mL 10.9 21.7 0.142 2129
TCLP -pH 6 ug/mL 6.87 23.6 0.327 1.86
TCLP-pH 8 ug/mL 6.41 15.8 0.263 L1t
TCLP-pH 11 ug/mL 8.35 14.9 0.487 1.40
TCLP - WW ng/mL 958 17.8 0.111 133
METALS uglg 797 339 171 65
C-OC11-U raw soil TCLP vg/ml. 3.30 106 0.671 0.572
METALS ug/g 1,943 4,789 219 159
C-0C11-0 oversize fraction METALS ug/g 100,332 | 184,292 7.868 6,931
C-OCi2-P precipitate sludge TCLP ug/mL 0.200 262 0344 5.67
METALS uglg 2,649 8,385 592 320
DECANT ug/mL 0.134 357 222 58.6
C-0OC12-T processed soil TCLP ug/mL 213 48.0 0.143 331
METALS uglg 729 1,443 261 88.1
(1) +30 mesh data missing
(2) +30 mesh data missing or never existed
_-f‘ F-2 mismfjt2¥ortpolidaccticiDatac
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Table F-2. Total Metals Overall Result Cgll‘_gulations for Vendor 1 (Acetic Acid Process)

Composite/ | Moisture Dry Results, mg/kg
Sample Wt. | Content Weight
Sample No. (Ibs.) (%)  |Mesh Size{ (g) Cu Pb Sh Zn
C-SP15-T-D1 24 7.5 -200 996.54 54.9 124 333 16.1
: +30 10.45 277.30 52.5 4.82 39.70
WEIGHTED AVG. 57.21 123.3 33.00 16.34
C-SP15-T-El 2.5 2.4 =200 1091.36 62 121 30.8 16.4
+30 15.42 858 70 8 94.7
WEIGHTED AVG. 62.33 120.3 30.48 17.49
OVERALL RESULT 59.8 122 31.7 16.9
C-SP15-U-D1 2.62 6.11 =200 1115.82 74.6 505 46.4 21.74
+30 0.00 '
WEIGHTED AVG. 74.60 505.0 46.40 21.74
C-SP15-U-E1 2.68 6.72 =200 1131.16 3853 501 47.8 21.65
+30 2.80 467 7170 232 44.5
WEIGHTED AVG. 86.24 517.5 48.25 21.71
+10 313.30 | 267800 | 491900 | 21000 18500
AVG. 270 6.4 -10 114,320 | 80.42 511.23 47.33 21.72
OVERALL RESULT 812 1854 104.6 72.2
C-SP15-T-1X 2.3 522 -200 972.79 67.9 114 294 1.31
+30 16.03 26.5 128.6 | 1036 15.8
WEIGHTED AVG. 67.23 114.24 29.09 1.54
C-SP15-T-1Y 232 431 -200 993.56 72.5 117 . 243 1.94
+30 13.44 20.5 106.8 9.59 13
WEIGHTED AVG. : 71.81 116.86 24.10 2.09
C-SP15-T-12 2.22 3.6 -200 959.74 106 126 316 1.58
+30 11.00 17.3 88.6 6.59 16.8
WEIGHTED AVG. 104.99 125.58 31.32 1.75
OVERALL RESULT 81.3 119 28.2 1.79
C-SP21-U-1D 2.38 9.24 -200 941.82 84 490 40.2 21.6
+30 38.0 44728 7960 641 5123
WEIGHTED AVG. 181542 | 779.7 63.50 219.45
C-SP21-U-1E 2.42 9.09 -200 $79.93 76 511 41.7 21.6
+30 18.0 21418 7792 820 2370
WEIGHTED AVG. 460.95 | 642.33 55.74 63.96
+10 140.60 | 267800 | 491900 | 21000 18500
AVG, 241 9.165 -10 99,158 | 1138.19 | 711.02 59.62 141.70
OVERALL RESULT 1516 1407 89.3 168
C-SP21-T-DI 2.92 H -200 1292.39 106 223 472 20.2
+30 32.12
WEIGHTED AVG.
C-SP21-T-El 3.18 0 -200 1398.49 91.8 193 41 17.2
+30 43.96
WEIGHTED AVG.
OVERALL RESULT 98.9 208 44.1 18.7
C-SP25-T-1D 2.96 1.35 200 1323.83 217 325 54.7 328
+30 0.70 193 482 17.4 353
WEIGHTED AVG. 216.99 | 32508 54.68 32.80
C-SP25-T-1E 29 2,76 -200 1278.93 214 334 54.4 315
+30 0.20 91.9 83.9 2.4 252
WEIGHTED AVG. 21398 | 333.96 54.39 31.50
OVERALL RESUL 215 330 54.5 322
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Table F-6. Laboratory Sample Preparation and Data for Vendor 1 (Acetic Acid Process)

Wet Wt. | Dry Wt.| Moisture | +30 Mesh

Sample No. Type Analysis pH| (lbs) (Ibs) Content Wt. (2) Comments
C-SP04-FB-1A TCLP - - : - -
C-SP04-FB-1B TCLP - - - - -
C-SP04-FB-1D Metals - 3.27 327 0.00% -
C-5P12-Z-1A TCLP/Metals - - 0.26 - - Organic
C-SP15-T-1A TCLP 4.55) 2.12 2.06 2.83% - Wet/Dry Sieve
C-SP15-T-IB TCLP 437 2.26 220 2.65% -
C-SP15-T-1C TCLP 455F 226 220 2.65% -
C-SP15-T-1D Metals - 2.40 222 7.50% 10.45
C-SP15-T-1E Metals - 2.5 244 2.40% 15.42
C-SP15-T-1X TCLP/Metals - 230 2.18 522% 16.03
C-SP15-T-1Y TCLP/Metals - 232 2.22 431% 13.44
C-SP15-T-1Z TCLP/Metals - 222 2,14 3.60% 11.00
C-SP15-U-Al TCLP 400] 244 2.28 6.56% -
C-SP15-U-B1 TCLP - 244 222 9.02% -
C-SP15-U-Ct TCLP - 2.34 2.10 10.26% .
C-SP15-U-D1 Metals - 2.62 2.46 6.11%
C-SP15-U-E1 Metals - 2.68 2.50 6.72% 2.8
C-SP15-L-Al TCLP/Metals 438] 2.80 1.14 59.29% 1.8 Wet Sieve +50,100,200
C-SP21-T-Al TCLP 464| 3.18 3.18 0.00% -
C-SP21-T-Bl TCLP 487 3.20 320 0.00% -
C-SP21-T-C1 TCLP - 3.28 328 0.00% -
C-SP21-T-Dt Metals - 292 292 0.00% 32.12 +50 = 32.12 grams
C-SP21-T-E1 Metals - 3.18 3.18 0.00% 4395 +50 = 43.95 grams
C-SP21-T-X1 TCLP - 3.00 3.00 0.00% -
C-SP21-T-Y1 TCLP - 292 292 0.00% -
C-SP21-T-Z1 TCLP - 294 294 0.00% -
C-SP21-U-1A TCLP 4567 240 2.18 9.17% -
C-SP21-U-1B TCLP 4581 242 220 9.09% -
C-Sp21-U-1C TCLP - 240 2.18 9.17% -
C-SP21-U-1D Metals - 2.38 2,16 9.24% 38
C-SP21-U-1E Metals - 2.42 2.20 9.09% 18
C-SP25-T-1A TCLP 430 - - - - Start +30 and
C-SP25-T-1B TCLP 422 - - - - 1.2 Ibs to -200
C-SP25-T-1C TCLP 421 - - - -
C-SP25-T-1D Metals - 2.96 292 1.35% 0.7
C-SP25-T-1E Metals - 2.50 2.82 2.76% 02
C-SP25-U-1A TCLP - 3.20 2.96 7.50% - Use 3 media
C-SP25-U-1B TCLP - 3.38 3.10 8.28% - for grinding
C-SP25-U-1C TCLP - 320 298 6.88% -
C-SP25-U-1D Metals - 3.08 3.08 0.00% 9.0
C-8P25-U-1E Metals - 3.16 3.16 0.00% 222
C-0C02-T-1A TCLP 4.13 - - - -
C-0C02-T-1B TCLP - - - - -
C-0C02-T-1C TCLP - - - - -
C-0C02-T-1D Metals - 3.22 3.22 0.00% 1
C-0C02-T-1E Metals - 32 32 0.00% 2.5
C-OC02-F-1A TCLP/Metals 3981 1.72 1.72 0.00% 64.5
C-0C02-Q-1A Metals 2.90 - - - -
- =Not Requested/Applicable
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Table F-6. Laboratory Sample Preparation and Data for Vendor 1 (Acetic Acid Process)

Wet Wt. | Dry Wt.| Moisture | +30 Mesh
Sample No. Type Analysis pH | (Ibs) (Ibs) Content Wt. (g) Comments
C-OC02-L-1A TCLP/Metals - 1.95 113 42.05%
C-0C02-C-1A TCLP 4.90 - - - -
C-0C02-C-1B TCLP - - - - -
C-0C02-C-1D Metals - 3.15 3.15 0.00% 0.5
C-0C02-U-1A TCLP 4.83 - - - -
C-0C02-U-1B TCLP - - - - -
C-0C02-U-1D Metals - 3.16 3.16 0.00% 6
C-0C02-U-1E Metals - 3.16 3.16 0.00% 10.1
C-0C03-M-1A TCLP/Metals 481 2.88 2.88 0.00% 7.8
P C-0C03-0O-1A Metals 5.17] 3.12 3.02 3.21% -
C-0C04-T-1A TCLP - - - - -
C-OC04-T-1B TCLP - - - - -
C-0OC04-T-1D Metals - 3.28 3.28 0.00% 1.6
C-OC04-T-1E Metals - 334 3.34 0.00% 1.1
C-OC05-FB-1A TCLP/Metals - 3.16 3.16 0.00% -
C-OC07-P-1A TCLP/Metals 3.171 3.02 1.18 60.93%
C-0C07-Q-1A Metals 3.27 - - - -
C-0OC07-U-1L Metals (Contract) - 1 1 0.00% -
C-OC10-T-1A TCLP/Metals - 2.94 2.94 0.00% 211 Baseline
C-0C10-T-2A TCLP/Metals - 2.92 2.92 0.00% 30.5 Baseline
C-OC10-T-3A TCLP 475 - - - - Water Wash
C-0C10-T-1B TCLP 5.80 - - - - pH=6
C-OC10-T-1C TCLP 7.50 - - - - pH=8
C-OC10-T-1D TCLP 11.5 - - - - pH=11
C-0C11-0-1A Hand Sort - - - - -
C-0C11-0-2A Hand Sort - - - - -
C-0C11-0-3A Hand Sort - - - - -
C-0C11-0-4A Hand Sort - - - - -
C-OC11-U-1A TCLP - - - - -
C-OCl11-U-1B TCLP - - - - -
C-OC11-U-1D Metals - 222 2.06 7.21% 22
C-OC11-U-1E Metals - 238 2.38 0.00% 8.9
C-0OC11-U-1L Metals (Contract) - 269.8 269.8 0.00% -
C-OC12-P-1A TCLP/Metals 3.57] 1.08 0.48 55.56%
C-0C12-C-1A TCLP/Metals 5471 11.72 9.52 18.77% comments [+30 from combined and
C-0C12-C-2A TCLP/Metals - - - - comments | split samples: A=254
C-0C12-C-3A TCLP/Metals - - comments B=11.7
C-OC12-F-1A TCLP/Metals 33 43.44% comments
C-OC12-F-2A TCLP/Metals - - comments

5%

sy

- = Not Requested/Applicable

S=Battelle
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5/13/97 ) Fort Polk Data Results
11:18 AM Summary

C-SP04-FB-1A TCLP 100.4 pglm 0.000 0.c00 0.008 1.15
C-SP04-FB-1A TCLP 100.3 pg/mL _0.000 0.000 0.009 0.000

C-SP04-FB-1B B TCLP 100.1 pg/mL 0.000 0.000 0.000  0.000
C-SP04-FB-1B TCLP 100.1  pg/mL 0.000 . 0.000 0.015 0.000

C-SP12-Z-1A (1) Organic - TM 2.0437 " 1700

C-SP12-Z-1A (2) Organic- TM 2.0004 ug/g 4320 6630 324 1760
C-5P12-Z-1A (3) Organic - ™ 2.0318 pg/g 3640 6230 32.0 1530

C-SP12-Z-1A (4) Organic - TM 2.0013 Ha/g 4100 6600 334 1700
B 13 Vi {igi :

C-SP15-T-1A ) TCLP 1015 pg/mL 0.868 308  0.041 4.24
C-SP15-T-1A TCLP 1004  pg/mL 0.801

C-SP15-T-1B ~ TCLP 1004 pgimL 0.741 2.95 0.035 0.453
T C-SP15-T-1B TCLP 1004 pg/mL 0.744  3.01 0.032 0.420
 C-SP15-T-1C TCLP 1002 pg/mL 0.726 310 0414  0.421
C-SP15-T-1C TCLP. 1020 pg/mL 0.726 310 0030 0406

C-SP15-T-1X T TCLP 100.7 pg/mL 0.697 31 0060  0.393
C-SP15-T-1X TCLP 100.5  pg/mL 0.688 316 0070  0.791

C-SP15-T-1Y TCLP 1004 pg/mL 0661 307 0101  0.389

C-SP15-T-1Y TCLP 100.5 pg/mL 0.683 3.01 0.067 1.74
B , — " " ud

C-SP15.T-1Z
C-$P15-T-1Z

C-SP15-T-1D 200 TM 80278  polg 554 125 332 162
C-SP15-T-1 - 200 T™ 79761  pgig 54.4 123 33.4 15.9

Sl : :
C-SP15-T-1E -200 TM 7.9851 pglg 61.5 121 31.1 16.4
C-SP15-T-1E -200 TM 7.95711  pglg 62.4 121 305 163

s=Battelle

- - « Putting Technology To Work



5M13/97 Fort Polk Data Results
11:18 AM Summary

C-SP15-T-1X 80319 pgio .

C-SP15-T-1X | -200 TM 7.9996  yg/g 68.3 115 30 1.31
C-SP15-T-1Y 2200 TM 8.0508 Lg/g 743 118 174 255
C-SP15-T-1Y -200 TM 8.0505 g/ 707 116 1.32
C-SP15.T-12 200 ™™ 81139  pg/ 104 125 317 157
C-SP15-T-1Z 200 T™ 8.0755 glg 108 126 314 1.58

C-SP15-U-1A TCLP 100.1  pg/mL 1.76 22.1 0.152 1.45
C-SP15-U-1A TCLP 100.8 pg/mL 0.659 587 0407  0.220
C-SP15-U-1B TCLP 1006 pg/mL 0673 309 0407  0.190
C-SP15-U-1B TCLP 100.8 pg/mL 0.493 116  0.051 0.179
C-SP15-U-1C . TCLP 100.3 pg/mL 0.516 376 0466 0723
C-SP15-U-1C TCLP 100.6 ug/imL 0.419 470 0770 0177

C-SP15-U-1D 200 TM 8.0089 pg/g 75.3 507 479 21.9
C-SP15-U-1D -200TM 7.9970  pglg 73.8 502 44.9 21.6
C-SP15-U-1E 200 T™ 80496 pgig  86.0 505 482 219
C-SP15-U-1E -200 T™M 8.0149  pg/g 84.5 498 47.4 214

R . ICL , 8. 0080
C-SP15-L-1A Leach - TM 8.3036  uo/g 244 829 139 51.4

C-SP15-L-1A Leach - TM 8.2016  uglg 250 835 138 52.4

rercent RSD
C-SP15-T-1D (1) +30 T™M 53520  pa/g 479 56.9 4.18 57.3
C-SP15-T-1D (2) +30 TM 5.0728  uglg 64.6 478 5.50 21.2

C-SP15-T-1E (1) T +30TM 77019 uglg 164 714 7.80 19.8
C-SP15-T-1E (2) +30T™ 8.0817 pg/g 152 69.0 8.19 166
ke H - o i

S%Baltelle
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5/13/97 Fort Polk Data Results
11:18 AM ' Summary

]

C-SP15-T-1X (1) +30 TM 8.0690 pg/g 17.6 86.0 7.08 13.0
C-SP15-T-1X (2) +30 T™M 7.9383 g/ 172 13.7 18.6

C-SP15-T-1Y (1) +30 TM 66212 pglg 30.1 157 136  15.1
C-SP15-T-1Y (2) 6.7952 57.9 5.69 11.0

C-SP15-T-1Z (1) +30 TM 55155 uglg 259 135 7.53 16.7
C-SP15-T-1Z (2) +30 TM 54756  pglg 8.56 41.9 564  17.0

C-SP21-T-1A TCLP 1002 pg/mL 179 592 0068  0.376
C-SP21-T-1A TCLP 1000 pg/mL 1.81 586  0.074 1.04

C-SP21-T-1B TCLP 100.2 pg/mL 1.99 6.02 0.074 0.418
C-SP21-T-1B TCLP 100.3 pg/ml 1.88 6.28 0.044 0.930

C-SP21-T-1C TCLP 100.3  pg/mL 1.63 6.02 0.072  0.805
C-SP21-T-1C TCLP 100.7 pg/mL 1.58 58 0072  0.401

C-SP21-T-1D -200 TM 80726 pglg 105 221 472 20.4
C-SP21-T-1D 200 TM 8.0940 ug/g 107 224 47.1 20.1

1 : ' : ]
C-SP21-T-1E 200 T™M 82876 uglg 912 192 412 17.14
C-SP21-T-1E -200 T™ 8.1747  pg/g 92.4

g
C-SP21-T-1X
C-SP21-T-1X

C-SP21-T-1Y
C-SP21-T-1Y

0.084 0.470

C-SP21-T-1Z TCLP 100.2 pg/mL 1.71 6.02 00768 0.870
C-SP21-T-1Z TCLP 100.5 pg/mL 1.67 598  0.072  0.439

ercen - 0 =
C-SP21-U-1A TCLP 100.8 pg/mL 0.830 21.8 0.221 0.217
C-SP21-U-1A TCLP 1014  pg/mL 0.480 18.7 0.070 0.638

ez F-19
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5/13/97 Fort Polk Data Results
11:18 AM Summary

C-SP21-U-1B TCLP pg/mL.
C-SP21-U-1B- TCLP 1006 pg/mL 0.505 207 0232

C-SP21-U-1C TCLP 1014 pa/mL 1.97 173 0096  0.658
C-SP21-U-1C TCLP 100.1  pg/mL 1.80 237 0089  0.311

C.SP21-U-1D T Ha/g
C-SP21-U-1D -200 TM 8.1058 g/ 73.2 408 332 18.3

C-SP21-U-1E -200 TM 82839 yglg 745 511 423 214
C-SP21-U-1E -200 TM 81830 pglg 77.1 511 412 21.9

C-SP21-U-1D (1) ~ +301M 82894 ugig 36700 5030 282 4020
C-SP21-U-1D (2)  +30TM 8.0724  pglg 11547 6999 102 1828
C-SP21-U-1D (3) +30 TM 8.2050 pg/g 100287 7087 208 12212

C-5P21-U-1D (4) +30 T™M 46908 pa/g 3092 16319 2858 344

C-SP21-U-1E (1) o +30TM  8.0758 yg/g 14400 2850 363 1450
C-SP21-U-1E (2) +30 T™ 9.9248  ug/g 27129 11814 1192 3118

e

e« 2 ¢ =
C-SP25-T-1A TCLP 1002 pg/mL 6.84 101 0025 114
C-SP25-T-1A TCLP 1008 ypg/mL  7.08 104 0.024 3.81

C-SP25-T-1B TCLP 1006 pg/mb 7.01 10.1 0.013 5.91
C-SP25-T-1B TCLP 1008 pg/ml 7.11 104  0.000 1.35
C-SP25-T-1C TCLP 100.3 pa/mL 6.88 104 0.009 1.24

C-SP25-T-1C » _ TCLP 1006 pg/mlL 7.1 10.4 0.003 1.30

C-SP25.T-1D ] 200 TM 8.2463  pglg 218 326 55.0 33.3
C-8P26T-1D 200 TM 8.3083 yglg 216 324 54.4 32.4

C-SP25-T-1E 200 TM 8.1410 pg/g 208 325 53.8 307
C-SP25-T-1E 200 T™ 82106 pgig 219 344 55.1 324

S<Battelle
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5/13/97 Fort Polk Data Results
11:18 AM Summary

C-SP25-U-1A | TCLP 101.0 pg/mL 0.416 147 0070  0.184
C-SP25-U-1A TCLP 1002 pg/mL 279 0241 1.38

C-SP25-U-1B TCLP 1012 pg/mL 2.21 511 0.785 0216
C-SP25-U-1B TCLP pg/mlL 0.380 122 0072  0.159

C-SP25-U-1C TCLP 1017 pg/mt 0.550 16.1 0.184  0.544
C-SP25-U-1C TCLP 1011 pg/mL 0.386 10.0 0046  0.207

C-SP25-U-1D 200 T™ 8.1455 puglg 879 643 64.8 26.3
C-SP25-U-1D 200 T™ 8.1757  pg/g 89.3 646 66.4 26.9

C-SP25-U-1E 200TM  8.1242 pglg  86.0 623 627  27.3
C-SP25-U-1E -200TM 82112 pgfg 950 676

C-5P25.U-1D (1) ¥30 T™M 8.1708  pglg 2580 17000 745 261
C-SP25-U-1D (2) +30 T™ 0.9425 pglg 1004 628 1.91 110
EA ] ¢ : ! 3 3 . ‘ v v ’nu‘:“-‘!h: o - : i
C-SP25-U-1E (1) ¥30 T™ 8.0645 pgig 1210 6200 260 154
C-SP25-U-1E (2) +30T™ 9.4876  pglg 1356 7958 364 152
C-SP25-U-1E (3) 45697 glg 904 5981 231 104

COC02-T-1A TCLP 1010 pgmL 6.70 108 0.098 416
C-0C02-T-1A TCLP 1011 pgimL 7.24 109  0.044 143

C-0C02-T-1B TCLP 100.4 pg/mL 6.74 1.2 0.022 1.36
C-0C02-T-1B TCLP 100.3 pg/mL 110 0.050 1.87

C-0C02-T-1C TCLP 101.5 pg/mL 7.20 116 0.053 1.55
C-0C02-T-1C TCLP pg/mL 7.75 117 0072 1.38

LRS - 327
C-OCO02-T-1D -200 T™M 8.3830 ug/g 353 399 89.0 46.1
C-0C02-T-1D -200TM 8.2599  ug/g 367 415 93.4 47.9

C-0C02-T-1E -200 TM 8.2571 pglg 349 390 916 426
C-0C02-T-1E -200 TM 8.1989  pgig 369 41 36 45,1

s&Baltelle
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5M13/97 Fort Polk Data Results
11:18 AM Summary

C-0C02-U-1A ~ TCLP 102.0 pa/mL 0.430 7909 0032  0.388
C-0C02-U-1A TCLP 1011 pg/ml 0.446 992 0028 0228

C-0C02-U-1B TCLP 100.1  pg/mL 0.838 111 217 0.263
C-0C02-U-1B TCLP 1006 pg/mL 0.532 32.9 0.449 0.294

C-0C02-U-1D , 8.0291 |
C-0C02-U-1D -200 TM 8.0204  pg/g 80.0 459 462 189

C-OC02-UAE 200 . 7.9560  pglg 715 447 37.2 10.5
C-0C02-U-1E 200TM - 81622 gl 71.7 432 36.4 21.2

“C-0C02-U-1E (1) +30 TM 8.1255 pglg 2520 9610 546 208
C-0C02-U-1E (2) +30 T™M 1.8979  pglg 3060 9010 648 203

C-OCO2F-1A TCLP 1005 pg/mL 773 1562  0.168 118
C-OC02-F-1A TCLP 1002 pgiml 7.94 150 0473 1.40

o

C.OCO2-F-1A — 2001M 8.1482  pg/g 1020 982 264 66.7
C-0C02-F-1A -200 TM 76230  pgig 980 952 260 735

G

C-OC02-F-1A (1) +30 TM 8.1839  pg/g 961 807 240 91.3
C-OC02-F-1A (2 +30 TM 9.0296  pglg 1036 732 304 86.6
C-OC02-F-1A (3) +30 TM 8.7067  ug/g 1004 722 301 84.2
C-OC02-F-1A (4) +30 T™ 8.0148  pg/g 999 705 322 84.9
C-OCO02-F-1A (5) +30 TM 8.6064  pglg 1064 702 305 82.4
C-OC02-F-1A (6) +30 TM 86508 paglg 975 689 306 84.8
C-0C02-F-1A (7) +30 T™ 81754  pglg 1024 680 304 79.8

C-OCO02-F-1A (8) +30 ™ 5.6233 ug/g 968 744 318 88.7

C-0C02-Q-1A (1) ™ ug/mbL 218 631 5.46 39.5

s%Battelle
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5M13/97 Fort Polk Data Results
11:18 AM Summary

C-0C02-C-1A TCLP 1002 pg/mL 18.2 6.97  0.030 2.59
C-0C02-C-1A TCLP 1006 pg/mL 16.1 632  0.053 2.30
C-0C02-C-1B TCLP 1006 pg/mL 16.1 6.64  0.023 2.42
C-OC02-C-1B TCLP 100.3 pg/mL 15.1 6.02  0.046 2.18

« C-0C02-C-1D -200 T 8.1838 pg/g 421 258 41.0 51.4
' C-0C02-C-1D -200 TM 8.2905 ug/g 409 248 36.1 50.3

. C-0C02-T-1Cww TCLP 100.7 ngL 6.82 8.94 0.048 0.972

C-0C02-T-1C WW TCLP 101.5 pg/mL 6.21 8.63 0.035 0.784

<5 C-0C02-T-1C pH 5.90 TCLP 100.0 pg/mL 5.86 8.45 0.148 1.18
C-0OC02-T-1C pH 6.00 TCLP 100.7 pg/mlL 7.16 9.59 0.114 1.14

IntRSO
C-0COz2-L-1A TCLP 100.6 pg/mL 10.5 425 0.032 4.25

C-0C02-L-1A TCLP 101.7  pg/mL 13.7 56.1 0.052 5.56

R R

C-OC02-L-1A 200 T™ 8.0297 uglg 709 1663 231 122
C-0C02-L-1A 200 T 81519  pofg 709 1684 288 122

el T ot G

C-OCO3-M-1A TCLP — 1000 pg/ml 6.94 183  0.156 1.20
C-OC03-M-1A TCLP 1004 pgimL 6.46 169  0.078 1.32

()

C-OC03-M-1A 200 T™M 81198 uglg 219 447 50.6 30.5
8.2182

0.048
TCLP . 0.070

»<Battelle
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OC04-T-1 B TCLP 102.1 pg/mbL 528 7.67 0.061 0.936
C-0OC04-T-1B TCLP 100.7 pg/mL 5.21 7.96 0.084 0.949

C-0C04-T-1D — 200 TM 8.2524  polo 163 266 62.6 22.5
C-0C04-T-1D 200 T™ 7.9683  yalg 173 281 66.6 23.8

C-0C04-T-1E =200 ™™ 8.1422 ug/g 167 273 65.3 23.0
C-0C04-T-1E -200 TM 8.0154 pg/g 156 257 61.6 214

C-OC04-T-1A pH 6.13 TCLP 100.3 me 4.7 7.10 0.072 0.815
C-OC04-T-1A pH 6.04 TCLP 100.0 pg/mL © 347 5.71 0.065 0.524

B
C-0C04-T-1A Water Wash TCLP 1024 pg/ml 4.71 6.39 0.125 0.49
C-OCO04-T-1A Water Wash TCLP 100.3 pg/mlL 4.76 6.23 0.090 0.573

G! 1
C-OC05-FB-1A
C-OCO05-FB-1A

C-OCO5-FB-1A N TCLP 1005  pg/mL 0.000 0000 0000 0034
C-OCO5-FB-1A TCLP 1021 pgimL 0167 0227  0.000 0419

£ o Bt 2 .
C-0C05-FB-1A 200 T™ 84130 ug/g 13.4 3.23 0.521 7.81
C-OCO05-FB-1A -200 TM 8.0317 uglg 9.88 2.18 0.102 6.74

C-0C07-P-1A TCLP 9014 pgmL  0.000 323 0.099 945
C-0C07-P-1A TCLP 1013 pg/mL 0.000 319 0411 9.31




. 5/113/97 Fort Polk Data Resuilts
. 11:18 AM .Summary

C-OC10-T-1B pH 6.0 TCLP (ES #1)
C-OC10-T-1B pH 6.0 TCLP (ES #1)

=i

6.85 . 23.3 0.398 1.85

C-OC10-1-1C pH 8.0 TCLP (ES #1) 1024 pg/mL 6.42 157 0291 114
C-0C10-T-1C pH 8.0 TCLP (ES #1) 100.2 po/mlL - 6.40 158  0.234 1.09

s

TCLP (ES#1) 1004 pgmL 8.36 148 0520 124
TCLP (ES #1) 1021 pg/ml 8.33 149 0455 1.56

C-OC10-T-1D pH 11.0
C-OC10-T-1D pH 11.0

C-0OC10-T-1B pH 6.0 TCLP (ES #2) 100.8 pg/mL 12.4 31.2 0.225 222
C-OC10-T-1BpH 6.0 TCLP (ES #2) 1006 pg/ml 12.3 29.5 0.267 2.13

C-OC10-1-1C pH 8.0 TCLP (ES #2) 100.3 pg/mL 128 258  0.430 1.55
C-OC10-T-1C pH 8.0, TCLP (ES #2) 1016 pg/mlL 137 252  0.354 1.59

C-0C10-1-1D pH 11.0 TCLP (ES #2) 1001 pg/mL 18.4 250  0.437 1.83
C-OC10-T-1D pH 11.0 TCLP (ES #2) 18.8 256  0.522 1.85

o

C-OC10-T-1A : TCLP 100.2 upg/mbL 10.7 22.2 0.096 2.25
C-0OC10-T-1A TCLP 99.9 pg/mL 11.2 21.3 0.124 2.14
C-OC10-T-tA TCLP 100.8  pg/mL 10.7 217 0.122 213
C-0C10-T-tA TCLP 100.2  pa/mL 10.7 222 0.096 225

C-OC10-T-2A TCLP 100.8 pgiml 10.8 217 04122 213
C-OC10-T-2A TCLP 1011 pg/ml 1.3 215 0227 2.63

C-OC10-T-3A WW T ICLP 1015 pgimL 9.85 184 0108 1.42
C-OC10-T-3A WW TCLP 1002  pg/mL 9.30 173 0.114 1.25

7 ; Y

C-OC10-T-1A 200 T™ ~8.0871  pgla 765 844 167 655
L3 F-25
s Ballelle
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-0C10-T-1A -200T™M

C-OC10-T-1A (1)

C-OC10-T-1A (2) +30 TM
C-0C10-T-1A (3) +30TM
C-OC10-T-2A -200 T™

C-OC10-T-2A (1)

C-OC10-T-2A (2) +30 ™™
C-0C10-T-2A (3) ) +30 ™™

C-0OC10-T-2A (4) +30 T™

C-0C11-0-1A TCLP
C-0C11-0-1A TCLP

C-0C10-T-2A <200 T™M

Fort Polk Data Restuits

Summary

8.1648

8.4577 polg
02889 g/g 2321 999 323 96.4
3.3558 po/g 812 413 129 451

8.0088 pgfg 792 842 171 65.2
8.1277 ug/g 762 815 169 62.8

8.7572 uglg
8.2849 ug/g 2296 989 324 101
7.0757 ug/g 1658 603 194 88.3

6.3034 pglg 2150 1048 406 103

1001 pg/mL 1.52 610 422 1.49
100.3 pg/mb 2.97 630 2.88 1.65

C-OC11-U-1A TCLP
C-OC11-U-1A TCLP
C-0C11-U-1B TCLP
C-0C11-U-1B TCLP

101.2  pg/mlL 8.83 152 1.25 0.891
100.9 pg/mlL 1.17 91.7 0.632 0.598
101.3 upg/mL 1.89 83.7 0.321 0.418
101.5 pg/ml . 1.32 98.2 0.484 0.382

C-0C11-U-1D -200 T™M
C-0C11-U-1D -200 T™M

C-OC11-U-1E -200 TM
C-OC11-U-1E -200 TM

o7

C-OC12-(C+F)-A
C-OC12-(C+F)-A TCLP

C-OC12-(C+F)-B TCLP
C-OC12-(C+F)-B TCLP

%
e Ballelle
. « « Putting Technology To Work

8.1531 pglg 136 1530 88.7 314
8.0783  pgig 130 1620 87.4 30.3

8.4928  po/g 163 1280 1.0 313
8.1248  yglg 172 1680 85.5 38.1

101.7 pg/mL 220 51.0 0.164 343

100.3 pg/ml 222 51.1 0.100 3.3¢
1005 pg/mL 221 50.7 0.124 3.34
F-26
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\ 5/13/97 Fort Polk Data Results
11:18 AM - Summary

i COC12AC+)A ~200 T™ 8.0697 po/g ~ 762 1520 276 92.9
C-OC12-(C+F)-A -200 TM 8.1550  pglg 769 1540 282 93.2

r~ C-OC12-(C+F)-A (1) +30 TM 8.0353 pglg 1690 4860 491 277
i C-OC12-(C+F)-A (2) +30 TM 8.7783  uglg 3028 5946 510 416
C-0C12-(C+F)-A (3) +30 TM 8.5429  pglg 1847 5154 518 300

8 3 § L

-200 T™ 8.3335
8.3453

R

C-OC12-(C+F)-B 30 TM - 80361 gl 1280 3970 396 220
C-OC12-(C+F)-B +30 T™ 36057 uglg 2757 5207 563 413

Ve A AT Te

C-OC12-P-1A (1) decant TM Hg/mL 0.137 357 200 58.6
C-OC12-P-1A (2) decant TM ug/mL 0.131 356 2.34 58.5

EICk
C-0C12-P-1A -200 T™™ 8.0281 Hg/g 2856 10055 578 352
C-0C12-P-1A ) -200 TM 7.6911 Hg/g 2816 9901 573 353

Lab Blank 1 - TCLP 100.2  pg/mL 0.000 _ 0.000  0.000  0.056
Lab Blank 2 TCLP 100.9  pg/m 0000 0000 0000  0.064

Tab Blank
Lab Blank -200 T™ 8.1316
ank

E RSP ]
Raw Sand (1) 200 TM 8.7402 pg/g 2.30 802 1.2 170
Raw Sand (2) 200 T™ 8.3788  pg/g 1.92 226  0.353 2.05

¥

srcent B : _ . o L 13% :
aw Sand (1) +30 T™ 8.0299 puo/g 25.5 25.1 0.420 1.56

$%Batlelle
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< Baltelle

- » + Putting Technology To Work

+30 TM

Fort Polk Data Resuits
Summary

8.1803 pg/g

F-28

16.5

6.50

0.249

1.28

XY 2]




Sept. 20

Instrument Detection Limit Hg/mL 0.012. 0.040 0.033 0.013
heck Sndard

allbration Verification Sdard

Quantitation Limit Standard

Method Blank 1 . . X .
C-SP15-T-1A TCLP 101.5 0.868 3.08 0.041 424
C-SP15-T-1A Duplicate TCLP 100.4 0.801 3.14 0.296 0.478
C-SP15-T-1B TCLP 1004 0.741 2.95 0.035 0.453
C-SP15-T-1B Duplicate TCLP 100.4 0.744 3.01 0.032 0.420
C-SP15-T-1C TCLP 100.2 0.726 3.10 0.414 0.421
C-SP15-T-1C Puplicate TCLP 102.0 | 0.726 3.10 0.030 0.406

C-SP15-T-1B Post Spike TCLP

Check Standard

Instrument Detection Limit pg/mtb. 0.003 0.057 0.023 0.003

Method Blank 2 Hg/mL 0.000 0.00 0.006 0.00
Method Blank 3 pg/mL 0.000 0.00 0.012 0.000
C-SP15-T-1X TCLP 100.7 pg/mL 0.697 3.19 0.060 0.393
C-SP15-T-1X Duplicate TCLP 100.5 ypg/mL 0.688 3.16 0.070 0.791
C-SP15-T-1Y TCLP 100.4 pg/mL 0.661 3.07 0.101 0.389
C-SP15-T-1Y Duplicate TCLP 100.5 pg/mL 1.740
C-SP15-T-1Z TCLP 101.2  pg/mL 0.994
C-SP15-T-1Z Duplicate ' TCLP 1004 pg/mL 0.37

C-SP15-T-1A PreSpike

e
dsiriehis

heck Standard

.Instrument Detection Limit pg/mL 0.003 0.057 0.023 0.003
Check Standard ug/mL 5.00 248 2.02 4.97
g F-29
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Sept. 20

C-SP15-T-1D

C-SP15-T-1D Duplicate -200 TM 7.9761 pglg
C-SP15-T-1E -200 T™ 7.9851  polg
C-SP15-T-1E Duplicate 200 T™ 7.9571  uglg
C-SP15-T-1D Pre Spike 200 T™ 7.9842 pg/mL

Check Standard pg/mL 5.05 25.4 2.04 5.02

Instrument Detection Limit
Check Standard : Iml

Calibration Verification Standard -

Quantitation Limit Standand ~ pg/mb

Method Blank 1

Method Blank 2 Ha/mL 0.022 0.026 0.000
Method Blank 3 pg/mL 0.000 0.000 0.000
C-SP15-T-1X -200 TM 8.0319  uglg 67.4 112 28.7
C-SP15-T-1X Duplicate -200 TM 7.9986  ug/g 68.3 115 30.1
C-SP15-T-1Y -200T™ 8.0508 pg/g 74.3 118 17.4
C-SP15-T-1Y Duplicate 200 T 8.0505 pug/g 70.7 116 311
C-SP15-T-1Z -200TM 8.1139  ug/g 104 125 Nz
C-SP15-T-1Z Duplicate 200 T™M 8.0755  pg/g 108 126 314

110 864 306

SRM 2711

C-SP15-T-1XPostSpke  -200TM 80319 pg/mL

Check Standard ' Hg/mL

R

Average " ~ pg/mL 0.768 3.0

0.141 1.07

Standard Deviation ug/mL 0.057 0.071 0.170 1.553
Percent RSD 7.4% 2.3% 120% 145%

‘Average La/mL 0.670 308 0071  0.780

Standard Deviation pa/mi 0.025 0.082 0.016 0.536
2% F-30
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Sept. 20

Percent RSD 3.7% 2.7% 22% 69%

Average Ha/g 58.4 122 32.1 16.2

Standard Deviation Ha/g 4.11 1.92 1.47 0.22
Percent RSD _ 7.0% 1.6% 4.6% 1.3%

verage Hg/g 82.1 119 28.4 1.6
Standard Deviation Hg/g 18.7 5.65 5.50 0.48
Percent RSD ' 23% 4.8% 19% 30%

:

b

&

£4
S F-31
»<Ballelle

- « « Putting Technology To Work



Fort Polk TCLP
5/13/97

Instrument Detection Limit . . . . i
Check Standard

Blank pg/mL 0.000 0.000 0.004 0.000
Methed Blank 1 TCLP pg/mL 0.000 0.000 0.002 0.000
Method Blank 2 TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank 3 TCLP pg/mL 0.000 0.000 0.004 0.000
C-SP21-T-A1 TCLP 100.2 ug/mL 1.79 5.92 0.068 0.378
C-SP21-T-A1 Duplicate TCLP 100.0 pg/mL 1.81 5.86 0.074 1.042
C-SP21-T-B1 TCLP 100.2 pg/mL 1.99 6.02 0.074 0.418
C-SP21-T-B1 Duplicate TCLP 100.3 pg/mL 1.88 6.28 ° 0.044 0.930
C-SP21-T-C1 TCLP 100.3 pg/mL 1.63 6.02 0.072 0.805
C-SP21-T-C1 Duplicate TCLP 100.7 pg/mL 1.58 5.82 0.072 0.401
C-SP21-L-A1 ‘ Leach - TCLP 101.7 pg/mb 1.77 21.3 0.080 1.08
C-SP12-Z1A Organic - TCLP 100.1  pg/mL 1.94 11.1 0.064 1.15
C-SP15-U-A1 - TCLP 100.1  pg/mL 1.76 22.1 0.152 1.45
C-SP21-T-A1 PostSpike TCLP 100.2 pg/mbi 3.656 15.26 2.16 244

Spiking Solution pg/mL 10.6 51.5 10.1 10.4

Check Standard

Iank

C-SP15-U-A1 Duplicate TCLP 100.8 0.220
C-SP15-U-B1 TCLP 100.6 0.190
C-SP15-U-B1 Duplicate TCLP 100.8 0.179
C-SP15-U-C1 TCLP 100.3 376 0.466 0.723
C-SP15-U-C1 Duplicate TCLP 100.6 47.0 0.770 0177

Method Blank 1 Soil
Method Blank 2 Soil
Method Blank 3 Soil

0.136 0.014 0.000
0.000 0.020 0.000
0.000 0.005 0.000

Method Blank 4 Soil 0.000 0.008 0.000
C-SP21-T-D1 200 TM 8.0726 221 47.2 204
C-SP21-T-D1 Duplicate 200 T™M 8.0940 224 471 20.1
C-SP21-T-E1 200 T™M 8.2876 192 41.2 171
C-SP21-T-E1 Duplicate -200 TM 8.1747 194 40.9 17.3
C-SP15-U-D1 -200 TM 8.0089 507 47.9 21.9 &
C-SP15-U-D1 Duplicate 200 T™M 7.9970 502 449 216
C-SP15-U-E1 200 TM 8.0496 505 482 219
C-SP15-U-E1 Duplicate -200 ™ 8.0149 498 474 21.4
C-SP21-T-D1 Post Spike ' 1.821

pr

e
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Fort Polk TCLP
5M13/97

Spiking Soluion “ Lg/mL 106 52.0 70.1 104
eck Standard

Blank pg/mL 0.000 0.015 .
C-SP12-Z11 Organic - TM 2.0437 pglg
. C-SP12-Z12 Organic - TM 2.0004 g/g

C-SP12-Z1 3 Organic - TM 2.0318 ug/g

C-SP12-Z1 4 Organic - TM 2.0013 pg/g
: Spiking Solution

Check Standard ~ pgmL 498 24.9 1.96 4.91

e

Qi o0 e o
fees
LSRG,

Average Lg/mL 1.78 599  0.067 0662
Standard Deviation Hg/mL 0.152 0.167 0.012 0.299
Percent RSD 8.53% 278% 17.33% 45.13%

o Avrage ug/mL 0754 34 0.490
Standard Deviation pg/mb 0.504 17.0 0.516
Percent RSD 67% 49% 105%

Average T T Hg/g 99.0 2081 44.1 18.7
Standard Deviation Hg/g 8.28 17.10 3.55 1.74
Percent RSD 84%  82%  81%  9.3%

LAk

Average ug/g 79.9 503 471 217
Standard Deviation Ha/g 6.23 4.11 1.50 0.23
Percent RSD 7.8% 0.8% 3.2% 1.1%
ToRENGGIS/Orgar
Average 6458 329
Standard Deviation ug/g 191 0.77 100
Percent RSD 3.0% 2.4% 6.0%
a9 F-33
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- - « Putting Technology To Work



Fort Polk Project Sept. 27
5/15/97

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantitation Limit Standard
Blank 0.000  0.025 0.000 0.000
Method Blank 1 TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP : pg/mL. 0.000 0.000 0.000 0.000
Method Blank 3 TCLP pg/mb 0.000 0.000 0.000 0.000
C-SP25-T-1A TCLP 1002 pg/ml 6.84 10.1 0.025 1.14
C-SP25-T-1A Duplicate TCLP 100.8 pg/mL 7.08 10.4 0.024 3.81
C-8P25-T-1B TCLP 1006 pg/mL 7.01 10.1 0.013 5.91
" C-SP25-T-1B Duplicate TCLP 100.8 pg/mL 7.11 10.4 0000 1.35
C-SP25-T-1C TCLP 100.3 pg/mL 5.88 10.1 0.009 1.24
C-SP25-T-1C Duplicate TCLP 1006 pg/mL. 7.1 10.4 0.003 1.30

C-SP25-T-1A Post Spike TCLP 100.2  pgimi 442 937

Spiking Solution
Check Standard

Blank

Meth Blk-1 Soil pg/mL
Meth Blk-2 Soil pg/mL
Meth BIk-3 Soil pa/mbL
C-SP15-L-A1 Leach-TM 8.3036 ug/g
C-SP15-L-A1 Duplicate Leach-TM 82016 pg/g
C-SP25-T-1D -200 T™M 8.2463 ug/g
C-SP25-T-1D Duplicate -200T™ 8.3083 po/g
C-8P25-T-1E -200 TM 8.1410 pglg
C-SP25-T-1E Duplicate -200 T™ 82106 pofg

C-SP15-L-A1 Post Spike -200 TM 8.3036 /g

Spiking Solution

heck Sndard

pg/mL 0.000 0.027 0.001 0.000

verage
Standard Deviation Hg/mb 0117 0.167

Percent RSD 1.7% 1.6%
Standard Deviation [Valfs] 5.31 9.35 064 1.10
Percent RSD 2.5% 2.8% 1.2% 3.4%

s%Battelle
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Sept. 28

instrument Detection Limit

Check Standard
Calibration Verification Standard

uantltatlon Limit Standard Hg/mb 0.511 2,56 0.1 0.505

Method Blank 1 yg/mL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP Hg/mL 0.000 . 0.000 0.000 0.000
Method Blank 3 TCLP pg/mL 0.000 0.000 0.000 0.000
C-SP21-T-X1 TCLP 100.1 pg/mL 1.93 7.37 0.080 0.526
C-SP21-T-X1 Duplicate TCLP 1004 pg/mL 1.85 6.68 0.064 1.898
C-SP21-T-Y1 TCLP 100.5 pg/mL 1.78 6.47 0.049 0.948
C-SP21-T-Y1 Duplicate TCLP 100.1  ug/mL 1.77 6.43 0.064 0.470
C-SP21-T-Z1 TCLP 100.2 pg/mL 1.71 6.02 0.076 0.870
C-SP21-T-Z1 Duplicate TCLP 100.5 pg/mL 1.67 5.98 0.072 0.439
C-SP21-T-X1 Post Spike TCLP 100.1  pg/mL 1.92 :

i

Check Standard

Method Blank 1 Rock Hg/ml,
Method Blank 2 Rock pg/ml
C-SP15-T-1E (1) +30 TM 77019  pg/g
C-SP15-T-1E (2) +30 TM 8.0817  gfg
C-SP15-T-1D (1) +30 T™M 5.3520 pg/g
C-SP15-T-1D (2) +30 T™M 5.0728 pgfg
C-SP15-T-1X (1) +30 T™ 8.0690 ug/g
C-SP15-T-1X (2) +30 TM 7.9383 pgig
C-SP15-T-1Y (1) +30 TM 6.6212 ug/g
Method Blank 4 Rock pa/mL
C-SP15-T-1Y (2) +30 TM 6.7952 ug/g
C-SP15-T-1Z (1) _ +30 T™ 55155 pg/g
C-SP15-T-2Z (2) +30 T™

C-SP21-T-1 E Post Spike

Spiking Solution pg/mi. 10.8

$3Batlelle
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Oct. 5

Intrument Detection Limit
Check Standard

Blank ) Hg/ml 0.000 0.013 0.000 0.000

Method Blank 1 TCLP ) ug/mL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP pg/mL 0.600 0.000 0.000 0.000
Method Blank 3 TCLP pg/ml 0.000 0.000 0.000 0.000
C-0C02-T-1A TCLP 101.0 pg/mL 6.70 10.8 0.098 4.16
C-0C02-T-1A Duplicate TCLP 101.1  pg/mlL 7.24 10.9 0.044 1.43
C-0C02-T-1B TCLP 100.4 pg/mL 6.74 11.2 0.022 1.36
CG-0OC02-T-1B Duplicate TCLP 100.3 pg/mL 6.87 11.0 0.050 1.87
C-0C02-T-1C TCLP 1015 pg/mL 7.20 11.6 0.053 1.55
C-0C02-T-1C Duplicate TCLP 100.9 pg/mL 795 17 0.072 1.38
C-OC02-T-1C Post Spike TCLP 100.9 pg/mL 443 10.0 1.06 1.65

Spiking Solution

Check Standard

Blank ©0.011 0054  0.000  0.012
Method Blank 1 Soil pg/mL 0.022 0.019 0.000 0.019
Method Biank 2 Sail Hg/mL 0.000 0.000 0.000 0.006
Method Blank 3 Scil pgfmL 0.000 0.000 0.000 0.003
Cc-0C02-T-1D - -200 TM 8.3830  ug/g 353 399 89.0 46.1
C-0C02-T-1D Duplicate -200 T™M 8.2599 ug/g 367 415 893.4 479
C-0C02-T-1D Pre Spike -200 TM 8.0772 ug/mL

C-OC02-T-1E
C-OCO02-T-1E Duplicate
Cco ik

Average g/mL 7.08 112 0.06 1.96

Standard Deviation Hg/mL 0.397 0.369 0.026 1.097
Percent RSD 5.6% 3.3% 46% 56%

Standard Deviation ug/g 9.89 11.87 2.15 2.22
Percent RSD : 27% 2.9% 2.3% 4.9%

%<Batlelle
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Oct 7

2  Instrument Detection Limit ug/mL .007 0.007 0.022 0.004
**  Check Standard pg/mb 5.24 26.1 2.07 5.22

Calibration Verification Standard ug/mL 2.66 13.0 1.06 263

_. Quantitation Limit Standard pg/mL 0.536 2.71 0.211 0.531
“:  Blank pg/mL 0.000 0.051 0.000 0.000
Method Blank 1 TCLP o ug/mL 0.000 0.000 0.001 0.000

" Method Blank 2 TCLP ’ po/mL 0.000 0.000 0.002 0.000
Method Blank 3 TCLP Hg/mL 0.000 0.000 0.000 0.000
C-SP21-U-1A TCLP 100.8 pg/mL 0.830 21.8 0.221 0.217
C-SP21-U-1A Duplicate TCLP 101.4 pg/mL 0.480 18.7 0.070 0.638

s C-8P21-U-1B TCLP 101.2 pg/mL 0.419 14.5 0.084 0.209
. C-SP21-U-1B Duplicate TCLP 100.6 pg/mL 0.505 29.7 0.232 0.620
C-SP21-U-1C TCLP 101.4 pg/mL 1.97 17.3 0.096 0.658
C-SP21-U-1C Duplicate TCLP 100.1  pg/mL 1.80 23.7 0.089 0.31
C-SP21-U-1C Pre Spike TCLP 100.1  pg/mL 2.61 26.4 0.346 0.566

C-SP21-U-1A Post Spike TCLP 100.8 pg/mL 1.41 14.8 1.13 1.18

Spiking Solution pg/mL 10.4 52.4 10.0 10.7

Check Standard pg/mL 5.25 26.1 2.01 5.22

an pa/mL 0.011 0.055 0.000 0.002
Method Blank 1 Soil pg/mL 0.031 0.031 0.000 0.017.
Method Blank 2 Soil Hg/mL 0.022 0.000 0.000 0.018
Method Blank 3 Soil ug/mL 0.004 0.000 0.000 0.007
C-SP21-U-1D -200 ™ 8.1610  ugfg 95.1 571 472 25.0
C-SP21-U-1D Duplicate -200 TM 8.1059  ug/g 73.2 408 33.2 18.3
C-SP21-U-1D Pre Spike -200 TM 8.2840 ug/mL
C-SP21-U-1E 200 TM 8.2839 ugfg 74.5 511 423 214
C-SP21-U-1E Duplicate -200 TM 8.1830 ug/g 771 511 412 219

-SP21-U—1E Post Spike -200 TM 8.1830 pg/mL 4.06 253 2.50 1.79

Average Lg/mL 100 210 0.1 0.44

Standard Deviation . Mg/mL 0.702 5.370 0.074 0.219
Percent RSD 70% 26% 56% 49%
Sz F-37
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Oct 7

)
g
&
H

verag ng/g 80 500 41 22

Standard Deviation Hafg 10.22 67.51 5.80 2.76
Percent RSD 13% 13% 14% - 13%

F-38
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Oct. 8

Instrument Detection Limit pg/mL A 0.00 -‘ 0.058 0.015 0.002
Check Standard pg/mL 4.93 24.3 2.00 4.96

ation enﬁcatlon Standard pg/mi 2,48 12.3 1.02 2.53

Blank ug/mL 0.000 0.071 0.000 0.004
Method Blank 1 TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP Ho/mL 0.000 0.000 0.000 0.000
Method Blank 3 TCLP pg/mL 0.000 0.000 0.000 0.000
C-0C02-F-1A TCLP 100.5 pg/mL 7.73 15.2 0.168 1.18
C-0C02-F-1A Duplicate TCLP 100.2 pg/mL 7.94 15.0 0.173 1.40
C-OCO02-F-1A Pre Spike " TCLP 100.5 pg/mi 0.208 0.705

C-SP25-U-1A TCLP 101.0 pg/mL 0.416 14.7 0.070 0.184
C-SP25-U-1A Duplicate TCLP 100.2 pg/mL 0.492 27.9 0.241 1.38
C-SP25-U-1B , TCLP 101.2  pg/mL 221 51.1 0.785 0.216
C-SP25-U-1B Duplicate TCLP 100.2 ug/mL 0.360 12.2 0.072 0.159
C-SP25-U-1C - TCLP 101.7 pg/mL 0.550 16.1 0.184 0.544
C-SP25-U-1C Duplicate TCLP 101.1  pg/mb 0.386 10.0 0.046 0.207
C-OC02-F-1A Post Spik 100.5 pg/mL 4.44 11.4 1.15 1.57

Check Standard

Method Blank 1 Soil Hg/mL
Method Blank 2 Soil Hg/mL 0.000 0.000 0.000 0.005
Method Blank 3 Soil ug/mL 0.000 0.000 0.000 0.003
C-SP25-U-1E -200 ™™ 8.1242  ug/g 86.0 623 62.7 27.3
C-SP25-U-1D -200 TM 8.1455  png/g 87.9 643 64.8 26.3
C-SP25-U-1E Dupilicate -200TM 8.2112 ug/g 95.0 676 654 298
C-SP25-U-1D Duplicate -200 TM 8.1757  ugig 89.3 646 66.4 26.9
i 200 TM 8.1757 pg/mL 4.45 30.2 3.43 1.94

C-SP25-U-1D P

.v_... b e o e i = .

Average Mg/mL 0.736 22.002 0.233 0.448
Standard Deviation pg/mt 0.726 15.553 0.281 0.478
Percent RSD 99% 71% 121% 107%

¢ Batlelle
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Oct. 8

Average yo/g 89.6 647.0 64.8 27.6

Standard Deviation ug/g 3.86 21.9 1.59 1.56
Percent RSD 4% 3% 2% 6%

I
A
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Oct. 10

Instrument Detection Limit Hg/mL
heck Standard ~ pg/mL 4.855 25.18 1.964 4.997

Calibration Verification Standard

Quantitation Limit Standard

Blank pg/mL 0.000 0.000
Method Blank 1 TCLP pg/ml 0.000 0.000
g Method Blank 2 TCLP Hg/mL 0.000 0.000 0.000
Method Blank 3 TCLP ug/mL 0.000 0.000 0.000 0.000
C-OC04-T-1A TCLP 100.3 pg/mL 5.08 7.58 0.048 0.889
C-OC04-T-1A Duplicate TCLP 1016 pg/mL 5.00 7.97 0.070 0.926
C-0OC04-T-1B TCLP 102.1  pg/mL 5.28 7.67 0.061 0.936
C-OC04-T-1B Duplicate TCLP 100.7 pg/mL 5.21 7.96 0.084 0.949
C-0C04-T-1B Pre Spike (1) 100.7 pg/mL 7.23 17.4 0.195 1.97

C-OC04-T-
C-OC04-T-1B Post Spike
- Spiking Solution

Check Standard

Blank ng/mL 0.015  0.000

Method Blank 1 Soil pg/mL 0.029 0.000
Method Blank 2 Soil pg/mtL 0.002 0.000
Method Biank 3 Soil Hg/mL 0.003 0.000
C-OC04-T-1D -200 TM 8.2524  ug/g 163 2686
C-OC04-T-1D Duplicate -200 TM 7.9683

C-OC04-T-1D Pre Spike (1

C-OC04-T-1D Pre Spike (

C-0C04-T-1D (1) . 788 807 330 75.8
C-0C04-T-1D (2) +30 TM 1.1110  uglg 166 123 61.8 11.6
C-OC04-T-1E -200 TM 8.1422  ug/g 167 273 65.3 23.0
C-OCO04-T-1E Duplicate -200 T™M 8.0154 ug/g 156 257 616 = 214

C-OC04-T-1E Post Spike -200 TM 8.0154 pg/mL 15.9 3.69 1.95

%~ Batlelle et
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Average ] 780 0066  0.925
Standard Deviation 0.128 0.199 0.015 0.026
Percent RSD 2% 3% 23% 3%

Average

ug/g 165 269
Standard Deviation [VIsTfs] 6.96 1019 2.33 1.04
Percent RSD 4% 4% 4% 5%
SV ; F-42
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Oct. 14

Instrument Detection Limit Hg/mL
h k Standard Hg/mL 4.99 254 2.02 5.05

Calibration Verification Standard

Quantitation Limit Standard

“:  Blank pg/mL 0.000 0.000 0.000

Method Blank 1 pHg/mL 0.000 0.000 0.000 0.000
7" Method Blank 2 pg/mL 0.000 0.000 0.005 0.000
Method Blank 3 pg/mL 0.000 0.000 0.013 0.000
C-OCO07-P-1A TCLP 101.4 pg/mL 0.000 - 323 0.099 9.45
C-0OC07-P-1A Pre Spike (1) TCLP 101.3 pg/mt 1.00 166.8 0.125 - 5.23

C-OC07-P-1A Duplicate TCLP 101.3  pg/mL 0.000 319 0.111 9.31
C-OC07-P-1A Pre Spi TCLP 11. _Hg/mL 1.02 166 0.107 5.20

Check Standard pg/mL 10.3 50.2 9.991 10.16
Blank Hg/mL 0.002 0.000 0.027 0.016
Method Blank 1 Soil pg/mL 0.000 0.000 0.012 0.018
Method Blank 2 Soil Hg/mL 0.000 0.000 0.013 0.003
C-0OC07-P-1A +30 TM 0.7630  pg/g 1059 4993 23 403
C-OC07-P-1A -200 ™™ 8.25665 pg/g 2435 11984 457 348
C-OC07-P-1A Pre Spike {1) -200 TM 6.6623 pug/mL 3.73 18.2 0.54 0.54

C-OC07-P-1A Pre Spike (2) -200 T™M 8.0990 pg/g 3.35 162 0704  0.484

C-OCQ7-P-1A Post Spike -200 T™M 8.2665 pg/mb 4.67 231 1.64 1.47

plklng Solut;o ug/mL 10.1

Check Standard

m..,,,.,.
P
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Oct. 16

Instrument Detectn mlt - Hg/mL
Check Standard ' Hg/mL

Bk : pg/mL 0.000 0.000 0.001 0.000

Method Biank 1 po/mL 0.000 0.000 0.000 0.000
Methed Blank 2 pg/mL 0.000 0.000 0.000 0.000
C-OC12-P-1A (1) leachate pg/mL 0.137 357 2.09 58.6
C-OC12-P-1A (2) leachate yg/mL 0.131 356 2.34 58.5
C-0C12-P-1A (3) leachate pg/mb 0.758 360 223 59.2
C-OC12-P-1A (4) leachate pg/mb 0.750 355 2.24 58.3
C-0C12-P-1A (1) Post Spike pg/mL 1.230 287

Spiking Solution

0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

Method Blank 1
Method Blank 2

C-OC10-T-1B pH 6.0 TCLP (ES #1) 101.2 6.90 238 0.255 1.88
C-OC10-T-1B pH 6.0 Duplicate TCLP (ES #1) 100.2 6.85 23.3 0.398 1.85
C-OC10-T-1CpH 8.0 TCLP (ES #1) 102.4 6.42 15.7 0.291 1.14
C-0C10-T-1C pH 8.0 Duplicate TCLP (ES #1) 100.2 6.40 15.8 D.234 1.09
C-GC10-T-1D pH 11.0 TCLP {ES #1) 100.4 8.36 14.8 0.520 1.24
C-OC10-T-1D pH 11.0 Duplicate =~ TCLP (ES #1) 102.1 8.33 14.9 0.455 1.56

TCLP (ES #1)

C-OC10-T-1D pH 11.0 Pre Spike

C-OC10-T-1B pH 6.0 Duplicate
C-OC10-T-1B pH 6.0 Post Spike

TCLP (ES #2)
TCLP (ES #1) 101.2  pg/mL 4.08 15.4 1.17

Spiking Solution
Ceckndard 7

pg/mL 0.000 0.088 0.000 0.013

C-0C10-T-1C pH 8.0 TCLP (ES #2) 100.3 pg/mL 12.9 258 0430 1.55
C-OC10-T-1C pH 8.0 Duplicate ~ TCLP (ES #2) 101.6 pg/mL 137 252  0.354 1.59
C-0OC10-T-1D pH 11.0 TCLP (ES #2) 100.1  pg/mL 18.4 250  0.437 1.83
C-0OC10-T-1D pH 11.0 Duplicate ~ TCLP (ES #2) 99.2 pg/mL 18.8 256 0522 1.85
C-OC10-T-2A TCLP 100.8 pa/mt 10.8 217 0122 2.13
C-OC10-T-1A TCLP 100.2 pg/mb 10.7 222  0.096 2.25

S<Battelle
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Oct. 16

Method Blank 1 Soil pg/mi 0.038 0.263 0.000
Method Blank 2 Soil Mg/mL 0.005 0.010 0.000
Method Blank 3 Soil Hg/mL 0.000 0.029 0.063
C-OC10-T-1A -200 TM 8.0871  ug/g

C-OC10-T-1A Duplicate -200 TM 8.1648 pg/g

C-OC10-T-1A Pre Spike (1)

C-OC10-T-1A Pre Spike (2) 200 T™ 8.2793 pg/mL 33.9 40.3

-OC10-T-1A +30 T™M 84577 pgig 2336 1232 358 103
C-OC10-T-2A | 200 T™M 8.0088  pg/g 792 842 171 65.2
C-OC10-T-2A Duplicate 200 T™ 8.1277 gl 762 815 169 62.8
C-OC10-T-2A +30 T™ 8.7572  yglg 2343 1265 366 110
C-OC10-T-1A Post Spike -200 TM

Spiking Solution

Check Standard _ pg/mL 4.924 24.37 1.943 4.86

pg/mL 0023  0.042 0000 0.012

S<Balfelle Fas
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Oct. 21

Intrument Detection Limit
Check Standard

0.1897

Method Blank 1 TCLP ug/mbL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP pg/mL - 0.000 0.000 0.004 0.000
Method Blank 3 : TCLP pg/mL 0.000 0.000 0.003 0.000
C-0OC10-T-1A TCLP 99.9 pg/mL 11.2 213 0.124 2.14
C-OC12C+F-A TCLP 100.2 pg/mL 18.8 39.3 0.184 3.09
C-OC12C+F-A TCLP 101.7 wg/mL 220 51.0 0.164 3.43
C-C-OC12C+F-A Pre Spike TCLP 101.7 pg/mL 1.8 30.1 0.179 2.20

C-C-OC12C+F-A Pre Spike

C-OC12C+F-B

C-OC12C+F-B

C-OC10-T-2A 11.3 215 0.227
.C-0C12-P-1A 0.200 262 8.67

1.92

C-OC10-T-1A Post Spike

Blank 0.000 0.000 0.000 0.003

Method Blank 1 Soil 0.001 0.000 0.006 0.000
Methed Blank 2 Soil 0.000 0.000 0.000 0.000
Method Blank 3 Soll 0.000 0.000 0.000 0.000
C-OC12C+F-A -200 ™ . Hg/g 762 1517 276 92.9
C-OC12C+F-A -200 TM . pa/g 769 1538 282 93.2

'C-OC12C+F-A Pre Spike { 318 112

C-OC12C+F-B 8.0361  ug/g 1285 3973 396 220
C-OC12C+F-B 83335 pglg 680 1315 238 81.2
C-OC12C+F-B 8.3453  ug/g 673 1305 241 79.4
C-0C03-M-1A 7.7917  pgig 1261 3749 46.8 237

9.62

h Standard

e Sl =
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Instrument Detection Limit
Ch Standard

Blank
Method Blank 1
Method Blank 2
Method Blank 3
C-0C02-Q-1A (1)
C-0C02-Q-1A {2)
C-0C02-Q-1A

Method Blank 1

Method Blank 2

Method Blank 3
C-SP25-T-1D
C-0C02-T-1D
C-0OC02-T-1E
C-SP25-T-1E
C-SP25-T-1E Post Spike

Splking Solution

Check Standard
- .

ank
C-SP15-U-E1
C-SP25-U-E1
C-SP21-U-E1
C-SP25-U-1D
C-8P21-U-1D
C-OC02-F-1A
C-OC02-F-1A Duplicate
C-0C02-F-1A
C-OC02-F-1A Pre Spike

plkmg Solution

+30 TM
+30 T™M
+30 TM
+30 T™M
+30 TM
200T™
200TM

0.103 0.023

0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

631 5.46 39.5

622 4.70 38.9

1.13 0.000 0.017
0.000 0.000 0.014
0.000 0.000 0.011

482 17.4 35.3

66.6 12.3 406

39.9 8.16 5.16

83.9 240 252

25.8

0.000 0.005
7170 445
6205 154
2850 1448

17000 261
5028 4020
982 66.7
952 73.5

0.000

0.006

~Balfelle

- - - Putting Technology To Work

F-47



Oct. 29

Instrument Detection Limit ng/mL 0015 0062 0018  0.003
Check Standard ’ HC 25.0 1.99 4.98

Calibration Verification Standard

C-OCO05-FB-1A TCLP 1012 pg/mL 0000 0000 0009  0.132
C-OC05-FB-1A Duplicate TCLP 101.0 pg/mL 0000 0000  0.000  0.100
C-OC02-C-1A TCLP 1002 pg/mL 182 6.97  0.030 2.59
C-0C02-C-1A TCLP 1006 pg/mL 16.1 6.32  0.053 2.30
C-OC02-C-1B TCLP 100.6 pg/mL 161 . 664 0023 242 &
C-0C02-C-1B TCLP 100.3  pg/mi 15.1 6.02  0.046 218 &
C-OCO03-M-1A TCLP 100.9 pg/mL 6.94 183  0.156 1.20
C-OC03-M-1A TCLP 100.4 pg/mL 6.46 169  0.078 1.32
C-OC07-Q-1A TCLP pa/mL 0.647 293  0.080 175
Method Blank 1 Soil pa/mL 0095 0179  0.000  0.005
Method Blank 2 Soil pg/mL 0.019 0000 0000  0.000
Method Blank 3 Soil pg/mL 0000 0000 0000  0.000
C-OC03-M-1A 200 TM 8.1198  pglg 219 447 50.6 30.5
C-0C03-M-1A 200 TM 82182  ygig 224 481 56.7 311
C-OC03-M-1A Pre Spike -200 T™ 8.2031 pg/mL 24.7 55.1 8.12 3.84

C-0C02-C-1D -200 TM 8.1838  ugig 421 256
C-0C02-C-1D -200 T™M 8.2905 g/g 409 248
C-0C02-C-1D +30 TM 0.5224  pglg 118 57.0 4.84

C-OC02-C-1A Post Spike TCLP 100.2 pg/mL 9.02 7.94 1.06

Spiking Solution

Check Standard

Blank JmlL 0000  0.000  0.000  0.004

R

s
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Oct. 29B

Instrument Detection Limit
Check Standard ‘

Quantitation Limit Standard

Method Blank 1 TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank 2 TCLP Hg/mL 0.000 0.000 0.000 0.000
Method Blank 3 TCLP Ha/ml 0.000 0.000 0.000 0.000
C-0C11-0-1A TCLP 100.1  pg/mL 1.52 610 4.22 1.49
C-OC11-0-1A TCLP 100.3 pg/mL - 297 630 2.88 1.65
C-OCO04-T-1A Water Wash TCLP 102.4 pg/mL 471  8.39 0.125 0.490
C-0OC04-T-1A Water Wash TCLP 100.3 pg/mL 4.76 6.23 0.090 0.573

C-OC04-T-1A WW Pre Spike

C-OC04-T-1A WW Pre Spike TCLP 100.3 pg/mL 7.03

C-0C02-T-1C WW TCLP 1015 pg/mL 6.21 863 0035  0.784
C-OC02-T-1A pH 6.13 TCLP 100.3  pg/mL 4.71 710 0072 0815
C-OC02-T-1A pH 6.04 TCLP 100.0 pg/mL 3.47 571  0.065  0.524
C-0C02-T-1C pH 5.90 TCLP 100.0 pg/mL 5.86 845  0.148 1.18
C-0C02-T-1C pH 6.00 TCLP 100.7 pgimL 7.16 959  0.114 1.14

Spiking Solution

Check Standard pg/mil, 5.19 256 209 5.16

s=Battelle P49
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nstrument Detection Limit
Check Standard

Blank
Method Blank

Method Blank

Method Blank
C-0C02-U-1B
C-0C02-U-1B
C-0C02-U-1A
C-0C02-U-1A
Cc-0C11-U-1B
C-0C11-U-1B
C-OC11-U-1A
C-0C11-U-1A
C-OC05-FB-1A
C-OC05-FB-1A
C-0C05-FB-1A
C-OC11-U-1A Post Spike

Spiking Solution

Check Standard

an
C-0OC10-T-3A
C-0OC10-T-3A
C-OC10-T-3A Pre Spike

Method Blank
Method Blank

Method Blank
C-0C11-U-1D1
C-0C11-U-1Db-2
C-0OC11-U-1D-3 Pre Spike
|
C-QC11-U-1D-3 Pre Spike

C-0OC02-U-1E-1
C-0C02—-U-1E-2

S« Battelle
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TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP

TCLP
TCLP

Soil
Soil

-200T™M
-200 T™M
-200 T™M

-200 TM
-200 ™

Nov. 5

100.1
100.6
102.0
101.1
101.3
101.5
101.2
100.9
100.5
102.1
102.1
100.9

101.56
100.2

8.1531

8.0783
8.0489

7.9560
8.1622

F-50

Ha/g
Ha/g

-0.0488
-0.048
-0.0508
0.8382
0.5324
0.4298
0.4464
1.8922
1.3186
8.834
1.1712
-0.0846
0.1666
0.172
1.53

0.029
0.004
136

130
18.2

715
7.7

-0.1906
-0.2224
-0.2352
111.08
32.92
7.992
8.924
83.66
98.18
152
91.74
-0.2674
0.2266
0.2516
45.4

0.000
0.000
1533
1622

020

447
432

-0.0205
-0.0158
-0.0241
2172
0.4494
0.0318
0.0276
0.3212
0.4838
1.249
0.6318
-0.0156
-0.0082
-0.018
1.23

0.000
0.108

0.114

37.2
36.4

0.010
1.42
1.25
229




Nov. &5

C-0C02-U1-E1 +30 TM 8.1265 pg/g 2523 9812 546 208
C-0C02-U1-E2 +30 TM 1.8979  pg/g 3056 9010 648 293
., G-0C02--U-1E-1 Post Spike -200 TM 7.9560 pg/miL 3.46

Check Standard

Blank S - pa/ml 0.0338  0.0882 -0.0157 0.0157

< Battelle
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Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantitation Limit Standard

Blank

Method Blank 1
Method Blank 2
Method Blank 3
Lab Blank 1
Lab Blank 2
C-0CO2-L1A
C-0C0O2-L-1A
C-QC02-L-1A Pre Spike

C-0OC02-L-1A Pre Spike

C-OC02-L-1A Post Spike

Check Standard

Blank

Method Blank 1

Method Blank 2

Method Blank 3
C-OC11-U-1E
C-0C11-U-1E
C-0OC11-U-1E Pre Spike

C-0C11-U-1E

Lab Blank

Lab Blank

Lab Blank

Lab Blank

Lab Blank Duplicate

Lab Blank Post Spike

TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP

TCLP

-200 T™M
-200 TM
-200 TM

+30 TM
-200 TM
-200 TM
-200 T™
-200 ™
-200 T™

Nov. 7

100.2
100.8
100.6
101.7
101.7

101.7

8.4528
8.1248
8.0874

8.8716
8.2928
7.9746
8.1316
8.3166
7.9746

ug/mb

ug/mL
pg/mL
pg/mL
pg/mL
Hg/mL
yg/mL
ug/mL.

pg/mL

Hg/mL

pg/mb

ug/mL
pg/mb
Hg/mL
Hg/g
Ha/g
ug/mL

Hg/g
Hg/g
pg/g
Hg/g
Hg/g
p9/g

0.000
0.000
0.000
0.000
0.000
104
10.5
6.34

6.46

0.077
0.031
0.024
192
154
10.6

10517
213
7.74
574
4.80
4.94

0.000
0.000
0.000
0.000
0.000
446
449
282

28.8

0.00C
0.000
0.000
0.000
1492
1492
68.7

11125
15.0
9.17
8.37
7.54
8.01

0.000

0.000
0.000
0.000
0.000
0.000
0.032
0.052
0.108

0.061

0.000
0.000
0.000
0.000
81.7
84.6
4.92

579
0.241
0.416
0.283
0.364

0;63 |

0.000

5.022

0.006
0.014
0.008
0.056
0.064
4.34
429
272

2.77

0.028
0.034
0.027
0.029

38.7
351

S=Battelie
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Instrument Detection Limit
Check Standard

Calibration Verification Standard

C-0C11-U-1E
’* C-0C11-U-1E
. C-OC11-U-1E Pre Spike

C-0CO2-L-1A
C-0CO2-L-1A
OCZ-L-‘IA Pre Spike

Check Standard

-200 ™™
-200 TM
-200 TM

+30 T™M
TCLP
TCLP
TCLP

Nov. 8

8.4928
8.1248
8.0874

8.8716
100.6
101.7
101.7

pg/mL
ug/mL 7

ug/mL
Ha/g
Hg/g

ug/mL

Hg/g
Hg/mL
Hg/mL
Hg/mL

506

0.000
163
172

1.89

12563
10.5
13.7
15.0

25.2

0.000
1281
1681

12174
42.5
56.1
64.4

0.000
61.9
85.5

0.887

547
NA
NA
NA

0.000

0.000

P Bts,
AN

Y
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‘Nov. 14

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantitation Limit Standard

Blank pg/mL
Method Blank (1) Soil Hg/mL
Methed Blank (2) Soil pg/mL
Method Blank (3) Soil pg/mL
C-OC05-FB-1A (1) -200 TM 8.4130 pulg
C-OC05-FB-1A (2) =200 T™ 8.0317 ug/g
C-OCO05-FB-1A (3) Pre Spike -200 TM 9.0137 pg/mL

C-SP25-U-1D +30 TM 0.9425
C-OC12(C+R)A (1) . +30T™M 8.7783
C-OC12(C+F)A (2) +30TM 8.5429
C-OC12(C+F)B +30 T™™ 3.6057
Raw Sand (1) -200 ™™

C-OC05-FB-1A (1) Post Spike

0.000
0.036
0.5
0.002
13.4
9.88

s$%«Battelle
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C C10--(1) Post Spike

Instrument Detection Limi =
Check Standard

Quantitation Limit Standard =~

Blank
Method Blank (1)
Method Blank (2)
Method Blank (3)
C-OC10-T-2A (1)
C-OC10-T-2A (2)
C-OC10-T-2A (3)
C-OC10-T-1A (1)
C-OC10-T-1A (2)
C-SP25-U-1E (1)
C-SP25-U-1E (2)
C-SP21-U-1E

Raw Sand (2)

Check Standard

Blank

Soail

Soil

Soil
+30 TM
+30 T™M
+30 TM
+30 TM
+30 T™M
+30 T™M
+30 T™M
+30T™M
-200 TM
+30 TM

Nov. 15

8.2849
7.0757
6.3034
9.2889
3.36558
9.4876
4.5697
9.9248
8.3788
8.2849

pg/mi

Ha/mL
ug/mL
pg/mL
Hg/g
Hg/g
Hg/g
Hg/g
Hg/g
Hg/g
Ha/g
Hg/g
Ha/g
yg/mL

yg/mL

pg/mL

0.036
0.017
0.009
2296
1658
2150
2321
812
1356
904
27129
1.92
4.90

0.118

0.062

0.000
0.000
989
603
1048
999
413
7958
5981
11814
226
40.7

0.100

$%Battelle
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Nov. 18

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantitation Limit Standard

Blank T pg/mb 0000 0015  0.004  0.000

Method Blank (1} Soil Hg/mil. 0.073 0.040 0.000 0.022
Method Blank (2) ' . Sail ug/mL 0.049 0.000 0.000 0.022
Method Blank (3) Soil Hg/mL 0.012 0.000 0.000 0.015
C-OC02-F-1A (1) +30 TM 9.0296 yg/g 1036 732 304 86.6
C-0C02-F-1A (2) +30 ™™ 8.7067 ug/g 1004 722 Kokl 84.2.
C-OC02-F-1A (3) +30TM 8.0148 ug/g 999 705 322 84.9
C-OCD2-F-1A (4) +30 T™™ 860684 ug/g 1064 702 305 824
C-OC02-F-1A {5) +30T™ 8.6508 pug/g a75 689 306 84.8
C-OC02-F-1A (6) +30 TM 8.1754  pg/g 1024 680 304 79.8
C-OC02-F-1A (7) +30 TM 56233 yglg - 968 744 318 88.7
C-SP21-U-1D (1) +30 T™M 8.0724 po/g 11547 6999 102 1828
C-SP21-U-1D (2) - +30TM 8.2050 yg/g 109287 7087 208 12212
C-SP21-U-1D (3) +30 ™™ 46908 pg/g 3092 16319 2958 344
Raw Sand (1) +30 TM 8.0299 ug/g 255 25.1 0.420 1.56
Raw Sand (2) +30 TM 81903 pg/g 6.50 0.249 1.28

C-OCO02-F-1A (1) Post Spike

Blank pg/mL 0.301 0165 0000  0.017

$%Batielle
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Nov. 18 (2)

Instrument Detection Limit Hg/mL
Check Standard Hg/mL 5.00 25.0 2.05 4977

Calibration Verification Standard pg/mL 2.46 12.6 1.03 248

::  Quantitation Limit Standard Low

" Blank
Method Blank (1) Soil 0.775 0.091 0.005 0.061
Method Blank (2) Soil 0.564 0.046 0.000 0.000
C-0C12-P-1A -200 TM 8.0281 2480 7862 553 338
C-OC12-P-1A 200 TM 7.6911 2509 7955 547 336
C-0C02-L-1A 200 T™M 8.0297 692 1827 231 122
C-0C02-L-1A 200 TM 8.1519 704 1548 279 122
C-0C02-U-1b -200 TM 8.0291 82.1 457 451 19.9
C-0C02-U-1D ] <200 T™M 8.0204 80.0 458 46.2 18.9
C-0OC12-P-1A -200 TM 8.0281 2607 8746 576 352
C-QC12-P-1A 200 T™M 8.0281 2856 10055 657 277
C-0C12-P-1A 200 T™M 7.6911 2623 8792 573 353
C-0C12-P-1A 200 TM 7.6911 2816 9901 646 266
C-0C02-L-1A 200 TM 80297 709 16627 239 118
C-0C02-L-1A 200 ™™ 8.1519 709 1684 288 118
Spiking Solution pg/mL 10.1 50.7 10.1 10.1

Check Standard

Blank | pg/mL 0.006 0048 0000  0.000

s ofd
itz Ryt
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March 25

Instrument Detection Limit - Hg/mL
Check Standard pg/mL 5.02 25.0

Calibration Verification Standard

Blank ug/mL 0.025  0.011 0.001 0.009

C-SP15-T-1A TCLP 100.4 pg/mL 0.718 3.04 0.028 0.417
C-SP15-T-1A TCLP 100.4 pg/mL 0.725 3.04 0.039 0.411
C-SP15-T-1A Pre Spike TCLP 1004 pg/mlL 1.605 6.15 0.036 0.719

C-SP21-T-X1 TCLP 100.1  pg/mL 1.90 7.39 0.072 0.538
21-T-X1 Post Spik . 8.32 1.08 1.28

. 1003  ug/mL 433 647 0114 0541
C-OC04-T-1A WW Pre Spike yml

1.623

Check Standard ng/mL 522 25.4 2.02 5.10

Blank pg/mi 0.048 0.034

Method Blank (1) 01-05-97 Soil ug/mL 0.032 0.005

Method Blank (2) 01-05-97 Soll pg/mb 0.000 0.000 0.000 0.000
Method Blank (3) 01-05-97 Soil dg/mL 0.000 0.000 0.000 0.000
Method Blank (1) 01-07-97 Soil ug/mL 0.000 0.000 0.000 0.000
Method Blank (2) 01-07-97 Soil ug/mL 0.000 0.000 0.000 0.000
Method Blank (3) 01-07-87 Soil pg/mL -0.000 0.000 - 0.000 0.000
Method Blank (1) 01-08-97 Soll pg/mL 0.000 0.000 0.000 0.000
Method Blank (2) 01-08-97 Soil ug/mt. 0.000 0.000 0.000 0.000
Method Blank (3) 01-08-97 Sail ug/mL 0.000 0.000 0.000 0.000
C-OC10-T-1A Soil 8.0871 pg/g 747 810 164
C-0OC10-T-1A Pre Spike Sail 8.0908 wpg/mL 34.7 40.4 7.81

C-OC10-T-1A Pre Spike

C-OC10-T-1A Post Spike

=
heck Standard

Blank . .
C-OC10-T-1A Soil 8.0871 769 850 170 66.4

s%Battelle
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March 25

C-OC10-T-1A Pre Spike

C-OC10-T-1A Pre Spike
Splklng Solution

heck Staard

$%Battelle
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instrument Detection Limit ' pg/mL
Check Standard - 7 pa/mL

Calibration Verification Standard pg
Quantitation Limit Standard High 1.05 513 0444 110

Quantitation Limit Standard Low

Blank pg/mL 0.000 0064  0.000  0.000
Method Blank (1) TCLP pa/mL 0000  0.033 0000  0.000
Method Blank (2) TCLP pg/mL 0.000 0000  0.000  0.000
C-OC04-T-1A WW TCLP 100.3 pg/mL 373 552 0172  0.480
C-OC04-T-1A WW Pre Spike TCLP 100.3 pg/ml 2.98 860 0125  0.839

-0C04-T-1A WW ~ TCLP 1024 pg/mL 4.09 6.32  0.133 0509
C-OC04-T-1A WW Pre Spike TCLP 102.4 pg/mL 3.00 851 0106 0783

C-OC10-T-3A TCLP 1002 pg/mL 8.97 202  0.132 1.37
C-OC10-T-3A Pre Spike . TCLP 1002 pg/mL 5.49 155  0.116 1.24

C-OC10-T-3A TCLP 1015 pg/mL 8.50 19.2 0.130 1.37
C-0OC10-T-3A Pre Spike TCLP 101.5 ug/mL 5.33 152 0.081 1.26

C-0C04-T-1A WW Duplicate TCLP 100.3 pg/mL 4.29 668 0168  0.599
C-OC10-T-3A Duplicate
C-OC04-T-1A WW Post Spike

Check Standard pg/mL 572 28.4 2.25 5.83

Blank pg/mL 0.000 0.079 0.000 0.010
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N
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1 20-Sep-96
2
3
4
5 26-Sep-96
6
7
8 27-Sep-96
11  28-Sep-96
14 05-Oct-96
17 07-Oct-96
20 14-Oct-96
23 08-Oct-96
26  10-Oct-96

29  16-Oct-96

31 21-Oct-96
34 22-Oct-96
37  29-Oct-96
40 05-Nov-96

43 (07-Nov-96

Average
Std. Dev.

OO

-

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.600
0.00
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0.006
0.006
0.000
0.000

0.000

0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.6c00
0.000

0.000
0.00

0.000
0.011
0.006
0.012
0.002
0.000
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.002
0.000
0.000
0.005
0.013
0.000
0.060
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.004
0.003
0.000
0.000
0.000
0.000
6.000
0.000
0.060
0.000
0.000
0.000
0.000
0.000

0.001
0.00

TCLP Method Blanks - Vendor 1 (Acetic Acid Process)

0.000

0.00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.600
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.600
0.000
0.000
0.000
0.000
0.000
0.000
¢.006
0.014
0.008

0.001
0.00
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Total Metals Method Blanks - Vendor 1 (Acetic Acid Process)

1 20-Sep-96 0.059 0.099 0.016 0.010
2 0.022 0.026 0.000 0.001
3 0.000 0.000 0.000 0.000
4 26-Sep-96 0.036 0.136 0014 0.000
5 0.000 0.000 0.020 0.000
6 0.000 0.000 0.005 0.000
7 0.000 0.000 0.008 0.000
8 27-Sep-96 0.048 0.049 0.000 0.010
9 0.027 0.013 0.000 0.010
10 0.001 0.019 0.000 0,000
11 28-Sep-96 0.066 0.009 0.000 0.012
12 0.018 0.000 0.003 0.000
13 05-Oct-96 0.022 0.019 0.000 0.019
i4 0.000 0.000 0.000 0.006
15 0.000 0.000 0.000 0.003
16  07-Oct-96 0.031 0.031 0.000 0.017
17 0.022 0.000 0.000 0.018
18 0.004 0.000 0.000 0.007
19 14-Oct-96 0.000 0.000 0.012 0.018
20 0.000 0.000 0.013 0.003
21 08-Oct-96 0.019 0.020 0.003 0.016
22 0.000 0.000 0.000 0.005
23 0.000 0.000 0.000 0.003
24 10-Oct-96 0.029 0.000 0.000 0.000
25 0.002 0.000 0.000 0.000
26 0.003 0.000 0.000 0.000
27 16-Oct-96 0.038 0.263 0.000 0.023
28 0.005 0.010 0.000 0.023
29 0.000 0.029 0.063 0.010
30 21-Oct-96 0.001 0.000 0.006 0.000
31 0.000 0.000 0.000 0.000
32 0.000 0.000 0.000 0.000
33 22-Oct-96 0.222 1.13 0.000 0.017
34 0.030 0.000 0.000 0.014
35 0.000 0.000 0.000 0.011
36  29-Oct-96 0.095 0.179 0.000 0.005
37 0.019 0.000 0.000 0.000
38 ¢.000 0.000 0.000 0.000
39 05-Nov-96 0.100 0.116 0.000 0.015
40 0.029 0.000 0.000 0.011
41 0.004 0.000 0.000 0.006
42 07-Nov-96 0.077 0.000 0.000 0.034
43 0.031 0.000 0.000 0.027
44 0.024 0.000 0.000 0.029
45  14-Nov-96 0.036 0.011 0.000 6.019
46 0.015 0.000 0.000 0.017
47 0.002 0.000 0.000 0.014

SV -
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fe Total Metals Method Blanks - Vendor 1 (Acetic Acid Process)
48 15-Nov-96 0.036 0.021 0.008 0.011

§§ 49 0.017 0.000 0.000 0.010
o 50 0.009 0.000 0.000 0.007
. 51 18-Nov-96 0.073 0.040 0.000 0.022
- 52 0.049 0.000 0.000 0.022
53 0.012 0.000 0.000 0.015
- 54 0.775 0.091 0.005 0.061
55 0.564 0.046 0.000 0.000
. Average 0.049 0.043 0.003 0.011
j Std. Dev. 0.129 0.157 0.009 0.011
'.i.JL.& B " ll | nmAstaff\ljt2\fortpolk\fpac
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Appendix G '
Vendor 2 (Hydrochloric Acid) Data

Page
Table G-1. Vendor 2 (Hydrochloric Acid Process) Data Summary G-2
Table G-2. Total Metals Overall Result Calculations for Vendor 2 (Hydrochloric G-4
Acid Process)
Table G-3. Operating Summary for Vendor 2 (Hydrochloric Acid Process) G-10
Table G-4. Utilities and Reagents Usage Summary for Vendor 2 (Hydrochloric G-11
Acid Process)
Table G-5. Offsite Samples Summary for Vendor 2 (Hydrochloric Acid Process). G-13
Table G-6. Laboratory Sample Preparation and Data for Vendor 2 (Hydrochlonc G-16
Acid Process)
Analytical Data G-19
QA Data Summary G-90
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Table G-1. Vendor 2 (Hydrochloric Acid Process) Data Summary

Process Analysis Resulis
Sample No. Stream Type Units Cu Pb Sb . In
B-NV14-FB field blank TCLP pg/mL 0.000 |- 0.000 0.008 0.283
METALS ng/s
B-NV15-Z organic matter TCLP ng/ml 1.94 11.1 0.064 1.15
METALS ng/g 4005 6457 329 1672
B-NV15-T processed soil TCLP pg/mL 0.768 3.07 0.14 1.07
METALS ng/g 50.0 143 56.1 17.6
B-NV16-T processed soil TCLP pg/mL 0.164 1.83 0.369 0.166
METALS ng/e 48.6 178 64.5 14.3
B-NV16-U raw soil TCLP pg/mL 1.12 13.4 0.154 0.348
METALS ng/g 2302 4319 255 182
B-NV20-T processed soil TCLP pg/mL 0.080 0.958 0.340 0.087
' METALS pg/g 54 125 54 17
B-NV20-U raw soil TCLP pg/mL 1.10 20.7 0.098 0.330
METALS ng/e 1958 4152 216 | 158
B-NV21-T processed soil TCLP ug/mL 0.155 1.32 0.485 0.435
METALS ne/g 60.3 134 80.3 18.5
B-NV2i-U raw soil TCLP ng/mL 1.16 373 0.188 0.389
METALS uglg 1659 3567 190 136.1
B-NV22-T processed soil TCLP ng/mL 0.022 0.56 0.677 0.145
METALS ng/g 63 115 39.0 21.2
B-NV22-U raw soil TCLP pg/mL 0.913 33.5 0.179 0.367
METALS ug/g 1975 4068 205.6 156.5
B-NV22-C coarse processed TCLP uwg/mlL 0.272 4.41 0.011 0.118
fraction METALS ng'eg 111 135 29.1 14.83
B-NV22-M jig concentrate TCLP png/mL 1.13 36.6 1.56 0.434
METALS ng/g 99 1644 208 15.8
B-NV22-K feed to jig TCLP ug/mL 1.01 13.9 0.253 0.189
METALS ne/g 277 360 478 345
B-NV23-T processed soil TCLP pg/mL 0.005 1.75 0.575 0.402
METALS ng/g 70.7 232 105 19.6
B-NV25-T processed soil TCLP pe/mL 0.000 2.15 1.11 0.059
METALS nglg 81 235 115 23
B-NV25-P precipitate siudge TCLP ng/mL 48.5 1474 0.066 10.7
METALS ng/s 4262 16455 309 689
B-NV25-U raw soil TCLP pg/mL 0.790 319 0.080 0.246
METALS ng/g 2456 5194 262 193
B-NV26-T processed soil TCLP ng/mL 0.00 1.97 0.483 0.131
METALS ng/g 51.5 181 73.6 14.8
B-NV26-U raw soil TCLP ug/mL 0.854 363 0.405 0379
METALS ng/g 2461 5040 248 150
B-NV26-Qf spent leachant METALS pg/mL 7.52 103 0.434 2.33
B-NV26-Qc regenerated leachant METALS ug/mL 0.656 7.66 0.029 0.105
B-NV27-T " processed soil TCLP pg/mL 0.197 2.84 0.137 0.192
METALS ng/g 63.1 165 77.8 16.4
B-NV29-T processed soil TCLP pg/ml 0.455 3.44 0.212 0.227
METALS ug/e 853 230 127.8 21.9
B-NV30-T processed soil TCLP pg/mL 0367 3.53 0.041 0.220
METALS ng/g 62.5 233 93.5 14.8
G-2 mA\stafflji2\fortpolkihchDatab
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Table G-1. Vendor 2 (Hydrochloric Acid Process) Data Summary

Process Analysis Resuits
Sample No. Stream Type Units Cu Pb Sh Zn
METALS ng/g 82.5 175 94,3 23.4
B-DC03-FB field blank TCLP pg/mL 0.000 0.000 0.000 0.031
METALS ng'g 6.19 6.58 1.09 6.25
B-DC03-T processed soil TCLP ug/mL 0.095 1.36 0.306 0.091
METALS ug/e 48.1 132 68.6 14.1
B-DC03-U raw soil TCLP ug/mL 0.676 404 0.906 0.359
METALS ngle 1612 3351 172 127
B-DC04-T processed soil TCLP pg/mL 0.330 235 0.147 0.156
METALS pelz 54.2 113 63.0 15.2
B-DC04-U raw soil TCLP pg/mL 2.02 13.7 0.157 0.275
METALS uge 1329 2743 149 111
B-DCO05-T processed soil TCLP pg/mL 0.118 3.06 0.256 0.161
METALS ng/g 58 127 774 16.2
B-DC05-C coarse processed TCLP pg/mi, 1.42 42 0.042 0.441
fraction METALS 1glg 114 214 32.3 13.4°
B-DC035-Z organic matter TCLP pg/mL 2.99 7.84 0.103 0.944
METALS ng/g 2084 10896 442 190
B-DC05-K feed to jig TCLP pg/ml 2,18 64.5 1.16 0.292
METALS ug/e 418 1249 111 53
B-DCO06-T processed soil TCLP ug/mlL 0.061 0.757 0.551 0.119
' METALS rglg 50 123 89 17
B-DC06-Qf-1A spent leachant METALS ng/ml, 1.36 88.2 0.347 1.36
B-DC06-Qc-1A regenerated leachant METALS pa/mL 1.15 15.3 0.024 0411
B-DC06-L leach circuit feed TCLP pg/mL 1.24 11.9 0.240 0.656
METALS nglg 106 405 150 29.2
B-DC06-P precipitate sludge TCLP pg/mlL 59.5 2235 0.000 16.6
METALS ng/g 8828 21571 478 1462
B-DC06-F fine processed fraction TCLP pgfink. 0.203 1.95 0.220 0.138
METALS pg/g 88.5 150 105 20.7
B-DC12-T processed soil TCLP pg/mL 0.166 2.67 0.662 0.145
METALS ng/g i21 671 79.2 26.1
B-WZ-Al sample preparation TCLP pg/mL 0.000 0.000 0.007 0.235
area soil METALS ng/g 11.0 8.54 1.26 107
B-WZ-A2 sample preparation TCLP pg/mL 0.000 0.001 0.000 1.191
area soil METALS pe/g 17.1 373 1.01 134
B-WZ-A3 sample preparation TCLP pg/ml 0.000 0.000 0.000 0.224
area soil METALS ng/g 25.0 18.1 0.689 111
:i.‘% G-3 mAstaffljt2\ortpoli\hc\Datab
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Table G-2. Total Metals Overall Result Calculations for Vendor 2 (Hydrochloric Acid Process)

Composite/ | Moisture Dry Results, mg/kg
Sample Wt. | Content ‘Weight
Sample No. (Ibs.) (%) Mesh Size () -Cu Pb Sb Zn
B-NV14-FB-1A 0.0 =200 3.95 0.323 0.273 7.57
g +30 2.12 1.76 0 104
B-NV15-T-1D 2.97 9,1 200 1223 51.1 163 56.3 17.8
+30 1.7 0.000 2.4 2.80 5.48
WEIGHTED AVG. 51.0 163 56.2 17.8
B-NV15-T-1E 2.70 9.3 -200 1110 49.0 124 56.1 17.5
+30 1.0 0.000 53.3 8.46 9.29
WEIGHTED AVG. 49.0 124 56.0 17.5
OVERALL RESULT 50,0 143 56.1 17.6
B-NV16-T-1D 3.16 0.0 -200 1425 48.1 174 65.1 14.4
+30 8.3 411 924 139 48.2
WEIGHTED AVG. ‘ 502 179 65.6 14.6
B-NV16-T-1E 3.44 0.0 200 1549 45.7 165 63.9 14.0
+30 10.9 224 2000 2.70 15.5
WEIGHTED AVG. 41.0 178 63.4 14.0
OVERALL RESULT] 48.6 178 64.5 14.3
B-NV16-U-1D 1.2 1.84 -200 529 112 783 80.2 28.6
+30 5.80 11210 | 26155 1561 1119
WEIGHTED AVG. 232.47 | 10584 | 9627 40.44
B-NV16-U-1E 3.464 3.37 =200 1508 120 763 79.4 28.8
, +30 10.70 6000 13930 705 583
WEIGHTED AVG. 161.44 | 8558 83.81 32.71
+10 49130 ! 267800 | 491900 | 21000 18500
i AVG. 150 82 -10 61962 | 19695 | 957.11 | 90.04 36.57
OVERALL RESULT 2302 4819 255 182
B-NV20-T-1D 2.892 2.14 -200 1270 54.1 129 55.9 17.2
+30 13.3 308 138 4.20 67.2
WEIGHTED AVG. 56.7 129 55.4 17.7
B-NV20-T-1E 2.99 2.01 200 1321 51.0 122 52.9 16.2
‘ +30 8.2 131 76 1.95 27.1
WEIGHTED AVG. 51.5 122 52.6 16.3
OVERALL RESULT 54.1 125 54.0 17.0
B-NV20-U-1D 3.356 0.89 -200 1495 100 759 65.9 26.3
+30 14.20 6856 17458 895 633
WEIGHTED AVG. 16359 | 9162 73.70 32.01
B-NV20-U-1E 3.352 3.334 -200 1456 112 738 71.4 288
+30 13.40 8491 13126 902 1017
: WEIGHTED AVG. 188.39 | B850.9 78.97 37.81
+10 | 617.70 | 267800 | 491900 | 21000 | 18500
: AVG. 225 9.1 -10 921715 | 17599 | 883.56 | 76.34 34.91
OVERALL RESULT 1958 4152 216 158
B-NV21-T-1D 2.862 0.00 200 1294 62.8 138 31.1 18.4
+30 3.9 770.0 71 9.1 163.7
WEIGHTED AVG. 64.9 138 80.9 18.8
B-NV2I-T-1E 2.83 0.00 200 1277 55.3 130 30.0 179
+30 6.4 140.0 88.1 9.52 63.5
WEIGHTED AVG. 55.7 130 79.6 8.1
OVERALL RESULT 60.3 134 80.3 18.5
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Table G-2. Total Metals Overall Result Ca]'culations for Vendor 2 (Hydrochloric Acid Process)

K Composite/ | Moisture Dry Results, mg/kg
Sample Wt. | Content Weight
% Sample No. (ibs.) (%) |MeshSize| (g) Cu Pb Sh Zn
i B-NV21-U-1D 3.646 0.00 -200 1647 89,7 691 66.3 274
+30 6.5 1647 14966 1029 178.
7> WEIGHTED AVG. 95.82 747.1 70.08 27.99
' B-NV21-U-1E 3.396 0.00 200 1524 92.5 602 | 627 28.0
+30 16.0 1501 7163 414.00 149.0
e WEIGHTED AVG. 107.13 670.1 66.35 29.26
P +10 357.9 | 267800 | 491900 | 21000 18500
Li AVG. 150 9.6 -10 6114528 101.48 | 708.63 68.22 28.62
OVERALL RESULT] 1659 3567 190.0 136.1
T B-NV22.T-1D 3.018 0.00 -200 1366 63.2 114 91.6 21.1
‘ +30 3.2 47.0 51.7 132 28.1
WEIGHTED AVG. - 632 114 91.4 21.1
B-NV22-T-1E 2986 0.00 -200 1348 62.6 114 86.8 213
+30 6.7 61 368 24.70 18.6
WEIGHTED AVG. 62.6 Is 86.5 213
OVERALL RESULT| 62.9 115 89.0 21.2
B-NV22-U-ID 2.904 3.93 -200 1255 85.5 - 604 59.5 23.7
+30 10.2 7655 15491 695 731
WEIGHTED AVG. 146.51 724.0 64.62 29.40
B-NV22-U-1E 2.856 2.75 200 1250 90.3 596 56.4 26.3
L : +30 10.1 4668 9025 372 473
R WEIGHTED AVG. 127.00 663.6 58.93 29.88
+10 426.7 | 267800 | 491900 | 21000 18500
AVG. 150 8.7 -10 61650 | 13675 | 693.78 | 61.78 29.64
OVERALL RESULT] 1975 4068 205.6 156.5
B-NV22-K-1A 2.916 0.412 -200 1295 36.8 304 44.8 7.24
+30 226 177 1636 149.0 324
WEIGHTED AVG. 39.2 327 46.6 7.7
B-NV22-K-1B 32 0.625 -200 1431 40.3 315.0 479 7.78
+30 11.00 62229 10457 191 7038
WEIGHTED AVG. 514.5 392 49.0 61.4
OVERALL RESULT] 277 360 47.8 34.5
B-NV22-C-1A 3.504 0.00 -200 1567 17.3 129 28.0 435
T +30 22 160.0 219 3.13 28.2
WEIGHTED AVG. 193 130 277 4.7
B-NV22-C-1B 3.64 0.00 -200 1621 17.2 133 30.2 4.49
+30 30.60 9999.0 495 44.8 1108.0
WEIGHTED AVG. 202.2 140 30.5 249
OVERALL RESULT] 111 135 29.1 14.8
B-NV22-M-1A 3.138 0.319 -200 1380.56 93.8 1663 212 153
+30 38.30 291.0 961 79.6 34.3
OVERALL RESULT] 99.1 1644 208 15.8
B-NV23-T-1D 2.76 37 -200 1198 68.6 221 105.0 19.4
+30 7.80 771.0 1005 339 103.0
ﬁ; WEIGHTED AVG. 73.1 226 104.5 19.9
8r B-NV23-T-1E 2.86 3.7 =200 1238 67.1 231 107.0 19.1
+30 11.50 193 973 314 30.1
WEIGHTED AVG. 68.3 238 106.3 19.2
OVERALL RESULT] 70.7 232 105.4 19.6
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Table G-2. Total Metals Overall Result Calculations for Vendor 2 (Hydrochloric Acid Process)

Composite/ | Moisture Dry Results, mg/kg
Sample Wt. | Content Weight
Sample No. (Ibs.) (%) Mesh Size (2) Cu Pb Sh Zn *‘
B-NV25-T-1D 3.25 0.00 200 1462 76.7 239 117 23.1 :
+30 12.10 846 421 21.3 107
WEIGHTED AVG. 83.0 240 116.2 238
B-NV25-T-1E 3.234 0.00 200 1455 745 229 115 21.6
+30 12.10 663 202 20.1 128
WEIGHTED AVG. 79.4 229 1142 2.5
OVERALL RESULT 81.2 235 1152 23.1
B-NV25-U-1D 3.442 0.00 200 1538 134.0 395 322 30.7
+30 23.6 6545 14436 649 643
WEIGHTED AVG. 23091 | 1099.7 | 90.77 39.96
B-NV25-U-1E 337 0.00 -200 1514 138.0 868 76.8 311
+30 15.0 4340 | 17685 | 579.00 | 426.0
WEIGHTED AVG. 179.23 | 1033.0 | 81.73 34.98
+10 465.5 | 267300 | 491500 { 21000 | 18500 o
AVG. 136 103 .10 | 54885.6 | 205.07 | 1066.35| 86.25 37.47 &
OVERALL RESULT] 2456 5194 | 262.1 192.7
B-NV25-P-1A 1.208 0.00 200 547 42600 | 16343 | 309.0 689.0
+30 0.90 5702 | 84272 | 3310 752.0
OVERALL RESULT| 4262 | 16455 | 309 689
B-NV26-T-1D 3.386 0.00 200 1521 50.7 180 735 15.1
ﬁ +30 14.30 82.6 176 16.0 17.8
WEIGHTED AVG. ‘ 51.0 180 729 15.1
B-NV26-T-1E 3.38 0.00 200 1529 51.4 179 74.4 14.4
+30 4.60 218.0 1118 36.3 353
WEIGHTED AVG. 51.9 182 74.3 14.5
OVERALL RESULT 51.5 181 7.6 14.8
B-NV26-U-1D 3.432 0.00 200 1552 102.0 698 63.0 26.4
+30 4.6 11421 | 39096 | 1610 1108
WEIGHTED AVG. 13545 | 8115 | 67.57 29.60
B-NV26-U-1E 34 0.00 -200 1539 137.0 750 63.2 29.1
+30 37 11148 | 16659 | 1417 | 804.00
WEIGHTED AVG. 16342 | 7882 | 6645 30.96
+10 483.6 | 267800 } 491900 | 21000 | 18500
AVG. 136 9.2 .10 |5552064| 149.43 | 799.81 | 67.01 30.28
OVERALL RESULT 2461 5040 247.8 189.8
B-NV27-T-1D 3512 0.00 200 1584 60.2 154 76.6 16.5
+30 8.60 934 2219 90.1 104.0
WEIGHTED AVG. 64.9 165 76.7 17.0
B-NV27-T-1E 3.51 0.00 200 1585 583 | 160 78.7 15.5
+30 6.80 771.0 1360 142.0 86.7
WEIGHTED AVG. 61.4 165 79.0 15.8
OVERALL RESULT] 63.1 165 77.8 16.4
B-NV2%-T-1D 3.324 0.00 =200 1492 76.8 215 126.0 20.9
+30 15.90 1186 1927 44.0 130.0
WEIGHTED AVG. 88.5 233 125.1 22.1 :
B-NV29-T-1E 3.482 0.00 -200 1564 778 222 131.0 21.4
+30 1570 | 509.0 750 85.2 64.1
WEIGHTED AVG. 82.1 227 130.5 21.8
OVERALL RESULT| 85.3 230 127.8 21.9
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Table G-2. Total Metals Overall Result Calculations for Vendor 2 (Hydrochloric Acid Process)

Composite/ | Moisture Dry Results, mg/kg
Sample Wt. | Content Weight
Sample No. (ibs.) (%) Mesh Size (2 Cu Pb Sh Zn
B-NV30-T-1D 3324 0.00 =200 1501 593 227 95.6 14.6
+30 6.80 1006 1481 129 118.0
WEIGHTED AVG. 63.6 233 95.8 15.1
B-NV30-T-1E 3.296 0.00 -200 1480 584 218 91.1 14.3
+30 15.00 365 1669 98.0 47.0
WEIGHTED AVG. 61.5 233 91.2 14.6
OVERALL RESULT, 62.5 233 93.5 14.8
B-DC02-T-1D 2.9¢2 1.38 -200 1291 47.5 163 64.2 12.7
+30 7.50 672 774 81.7 724
WEIGHTED AVG. 51.1 167 64.3 13.0
B-DC02-T-1E 2918 3.15 =200 1273 49.8 174 66.5 13.3
+30 8.70 897 2255 101 94.1
WEIGHTED AVG. 55.5 138 66.7 13.8
OVERALL RESULT; 53.3 177 65.5 13.4
B-DCO02-F-1A 3.128 0.00 =200 1417 82.5 175 94.4 234
+30 1.70 948 330 48.9 323
OVERALL RESULT; 82.5 175 94.3 234
B-DC02-L-1A 2,976 0.00 =200 1343 99.7 428 155 272
) : +30 7.30 125 350 181 41.1
OVERALL RESULT] 99.8 428 155 273
B-DC03-T-1D . 3.422 0.00 -200 1544 49.5 135 70.5 14.9
' +30 8.70 n 177 17.2 45.2
WEIGHTED AVG. 513 135 70.2 15.1
B-DC03-T-1E 3.376 0.00 -200 i521 43.3 126 67.4 12.9
+30 10.50 278 392 20 34.1
WEIGHTED AVG. 449 128 67.1 13.0
OVERALL RESULT] 48.1 132 68.6 14.1
B-DC03-U-1D 3.578 0.00 -200 1621 78.4 496 47.7 20.5
+30 2.2 28851 39968 2103 2734
WEIGHTED AVG. 117.40 549.5 50.49 24.18
B-DC03-U-1E 3564 0.00 -200 1616 81.2 557 53.0 20.8
+30 0.3 51248 | 332266 | 24203.00§ 5050.0
WEIGHTED AVG. 90.70 618.6 57.48 21.74
+10 3242 267800 | 491900 | 21000 18500
AVG. 139 8.7 -10 57244 104.05 584.03 53.98 2296
OVERALL RESULT] 1612 3351 171.9 127.0
B-DC03-FB-1A 3.85 0.00 -200 1726 6.26 5.17 0.955 6.21
+30 20.10 0.57 128 13.1 10.0
OVERALL RESULT 6.19 6.58 1.09 6.25
B-DC04-T-1D 2.262 0.00 =200 1023 41.2 110 66.3 13.5
+30 3.20 331 392 20.9 45.0
WEIGHTED AVG. 42.1 111 66.2 13.6
B-DC04-T-1E 2,232 0.00 =200 1009 44 4 115 64.0 14.4
+30 3.00 7409 80.8 13.5 815
WEIGHTED AVG. 66.2 115 63.9 16.8
OVERALL RESULT| 54.2 113 65.0 15.2
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Table G-6. Laboratory Sample Preparation and Data for Vendor 2 (Hydrochloric Acid Process)

s<Battelle

- . . Putting Technology To Work

Wet Wt | Dry Wt.| Moisture | +30 Mesh
] Sample No. Type Analysis | pH | (Ibs) (Ibs) Content Wt. (g) Comments
B-NV14-FB-1A TCLP
" [B-NV15-1T-1A TCLP 570 3 3 0.00% -

B-NV15-T-1B TCLP 590} 3.03 3.03 0.00% -

B-NV15-T-1D Metals - 2.97 27 9.09% 1.7

B-NV15-T-1E Metals - 27 245 9.26% 1

B-NV15-Z-1A TCLP 0.54 - - - 100g taken for TCLP before
B-NV15-Z-1A. Metals - 0.316 0.16 49.37% 2.3 drying. (.316 Ibs. left for metals)
B-NV16-U-1A TCLP 5.00] 3.34 3.34 0.00% -

B-NV16-U-1B TCLP 5.00] 3.32 332 0.00% -

B-NV16-U-1D Metals - 1.20 1.176 1.84% 5.8

B-NV16-U-1E Metals - 3.464 3.37 2.71% 10.7

B-NV16-U-1L Weight - 1.082 1.082 0.00% -

B-NV16-T-1A TCLP 6.84 3 3 0.00% -

B-NV16-T-1B TCLP 7.01] 3.00 3 0.00% -

B-NV16-T-1D Metals - 3.16 316 0.00% 83

B-NV16-T-1E Metals - 3.44 3.44 0.00% 10.90

B-NV20-U-1A TCLP 517 371 371 0.00% - tJse proc. 7.1.4.3 pH=2.0
B-NV20-U-1B TCLP - 37 3.7 0.00% -

B-NV20-U-1D Metals . 3.356 | 3.326 0.89% 14.2

B-NV20-U-1E Metals - 3.352 | 3.334 0.54% 13.4

B-NV20-T1-A TCLP 6.50| 3.128 | 3.128 0.00% -

B-NV20-T1-B TCLP - 2,994 2.994 0.00% -

B-NV20-T1-D Metals - 2.892 2.83 2.14% 13.3

B-NV20-T1-E Metals - 2.99 2.93 2.01% 8.2

B-NV21-.U-1A TCLP 510 3.32 3.32 0.00% -

B-NV21-U-1B TCLP - 358 3.58 0.00% -

B-NV21-U-1D Metals - 3.646 3.65 0.00% 6.5

B-NV21-U-1E Metals - 3.3% 3.396 0.00% 16

B-NV21-U-1L Weight - 0.786 0.786 0.00% -

B-NV21-T-1A TCLP 6.70 3.2 damp -

B-NV21i.T-1B TCLP - 295 damp -

B-NVZI-T-1D Metals - 2.862 2.86 0.00% 3.9

B-NV21-T-1E Metals - 2.83 2.83 0.00% 6.4

B-NV22-T-1A TCLP 8.91| 3.104 3.104 0.00% - bone dry

B-NV22-T-1B TCLP - 3.146 3.146 0.00% - bone dry

B-NV22-T-1D Metals - 3.018 3.018 0.00% 32

B-NV22-T-1E Metals - 2,986 2.986 0.00% 6.7

B-NV22-U-1A TCLP 5.12] 2.968 2.968 0.00% -

B-NV22-U-1B TCLP - 3.256 3.256 0.00% - Lost? Used NV22ZURT
B-NV22-U-RT TCLP - 2.996 2.996 0.00% -

B-NV22-U-1D Metals - 2.904 2.79 3.93% 10.2

B-NV22-U-1E Metals - 2.856 | 2.748 3.78% 10.1

B-NV22-C-1A TCLP/Metals 5.59% 3.504 3.504 0.00% 220 5.59 initial pH then w/ HCI pH=2.03
B-NV22-C-1B TCLFP - 3.64 3.64 0.00% 30.6

B-NV22-K-1A TCLP - 3.362 3.362 0.000% -

B-NV22-K-1A Metals - 2916 2.904 0.412% 22.6

B-NV22-K-1B TCLP - 3.424 3424 0.000% -

B-NV22-K-1B Metals - 32 3.18 0.625% 11.0

B-NV22-M-1A TCLP - 3.592 3.592 0.00% -

B-NV22-M-1A Metals ~ 3.138 3.128 0.319% 38.3 Weights of sample after TCLP taken (100g)
B-NV23-T-1A TCLP 7.50] 274 2.63 3.70% -

B-NV23-T-1B TCLP - 2.724 2.62 3.70% -

B-NV23-T-1D Metals - 2.76 2.66 3.70% 7.8

B-NV23-T-1E Metals - 2.86 2.75 3.70% 11.5

- = Not Requested/Applicable
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Table G-6. Laboratory Sample Preparation and Data for Vendor 2 (Hydrochloric Acid Process)

Wet Wt. | Dry Wt.| Moisture | +30 Mesh
Sample No. Type Analysis | pH (ibs) (Ibs) Content Wt. (g) Comments
B-NV25.T-1A TCLP 9.60f 3.028 3.03 0.00% -
B-NV25.T-1B TCLP - 3.15 3.15 0.00% -
B-NV25.T-1D Metals - 325 3.25 0.00% 12.1
B-NV25-T-1E Metals - 3234 3.23 0.00% 12.1
B-NV25-U-1A TCLP - 3324 3324 0.60% -
B-NV25.U-1B TCLP - 3.256 3.256 0.00% -
B-NV25-U-1D Metals - 3.442 3442 0.00% 23.6
B-NV25-.U-1E Metals - 3.37 3.37 0.00% 15
B-NV25.U-1L TCLP/Metals - 1.03 1.03 0.00% -
B-NV25-P-1A TCLP/Metais 7.74] 1.208 1.208 0.00% 0.9
B-NV26-T-1A TCLP 7.54| 3.402 3402 0.00% -
B-NV26-T-1B TCLP - 3.306 3.306 0.00% .
B-NV26-T-1D Metals - 3.386 3.386 0.00% 14.8
B-NV26-T-1E Metals - 3.38 3.38 0.00% 4.6
B-NV26-U-1A TCLP 551 3.498 3.498 0.00% -
B-NV26-U-1B TCLP - 3.514 3514 0.00% -
B-NV26-U-1D Metals - | 3432 | 3432 [ 0.00% 4.6
B-NV26-U-1E Metals - 34 34 0.00% 37
B-NV26-U-1L TCLP/Metals - 1.078 1.078 0.06% -
B-NV26-Qf-1A Metals 1.56} 1.526 - - -
B-NV26-Qc-1A Metals 1451 1.430 - - -
B-NV27-T-1A TCLP 4941 3.612 3.612 0.00% -
B-NV27-T-1B TCLP - 3.54 3.54 0.00% -
B-NV27-T-1D Metals - 3.512 3.512 0.00% 8.6
B-NV27.T-1E Metals - 3.51 3.51 0.00% 6.8
B-NV29-T-1A TCLP 472| 3.182 3.182 0.00% -
B-NV29-T-1B TCLP . 3.154 3.154 0.00% -
B-NV29-T-1D Metals - 3324 3.324 0.00% 15.9
B-NV29-T-1E (C) Metals - 3.482 3.482 0.00% 157
B-NV30-T-1A TCLP 496 3.44 344 0.00% -
B-NV30-T-1B TCLP - 3.364 3.364 0.00% -
B-NV30-T-1D Metals - 3.324 3.324 0.00% 6.8
B-NV30-T-1E (C) Metals - 3.296 3.296 0.00% 15
B-DC02-T-1A TCLP 9.02] 3.054 moist - - pH kept creeping up
B-DC02-T-1B TCLP - 3.088 moist - -
B-DC02-T-1D Metals - 2.902 2.862 1.38% 7.5
B-DC02-T-1E Metals - 2918 2.826 3.15% 8.7
B-DC02-L-1A TCLP/Metals - 2976 2976 0.00% 7.3
B-DC02-F-1A TCLP/Metals - 3.128 3.128 0.00% 1.7
B-DC03-T-1A TCLP 6.991 3.516 3.516 0.00% -
B-DCG3-T-1B TCLP - 3.488 3.488 0.00% -
B-DC03-T-1D Metals - 3422 3.422 0.00% 8.7
B-DC03-T-1E Metals - 3.376 3.376 0.00% 10.5
B-DC03-U-1A TCLP 5.52] 3.570 3570 0.00% -
B-DC03-U-1B TCLP - 3.440¢ 3.440 0.00% -
B-DC03-U-1D Metals - 3.578 3.578 0.00% 22
B-DC03-U-1E Metals - 3564 3.564 0.00% 0.3
B-DC03-U-1L +10 - 0.71 0.71 0.00% -
B-DCO03-FB-1A TCLP/Metals - 3.850 3.850 0.00% 20.1
B-DC04-T-1A TCLP 553 2322 2322 0.00% -
B-DC04-T-1B TCLP - 2.306 2.306 0.00% -
B-DC0O4-T-1D Metals - 2.262 2.262 0.00% 3.2
B-DC04-T-1E Metals - 2,232 2.232 0.00% 3
- = Not Requested/Applicable
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Table G-6. Laboratory Sample Preparation and Data for Vendor 2 (Hydrochloric Acid Process)

Wet Wt. [ Dry Wt.| Moisture | +30 Mesh
Sample No. Type Analysis pH | (bs) (Ibs) Content Wt. (2) Comments
B-DC04-U-1A TCLP 5.05] 3478 3.478 0.00% -
B-DC04-U-1B TCLP - 3434 3.434 0.00% -
B-DC04-U-1D Metals - 3.528 3.528 0.00% 43
B-DC04-U-1E Metals - 3.518 3.518 0.00% 5.4
B-DCO05-T-1A TCLP 2,992 | 2.992 0.00% -
B-DC05-T-1B TCL? . 2,984 2.984 0.00% -
B-DCO05-T-1D Metals - 3.072 | 2934 4.48% 23
B-DCO05-T-1E Metals - 3.050 § 2.905 4.76% 8.9
B-DC05-C-1A TCLP/Metals - 3.600 3.600 0.00% 215
B-DC05-C-1B TCLP/Metals - 3.672 | 3.672 0.00% 13.6 .
B-DCO5-K-1A TCLP/Metals - 3852 | 3.852 0.00% 208  |+30 contains lead bullets
B-DC05-K-1B TCLP/Metals - 3.828 3.828 0.00% 278  |+30 contains lead bullets
B-DC05-Z1A/B TCLP/Metals - 0.120 | 0.114 5.00% 0.8 Sample 1A and 1B combined into one(1A)
B-DC06-T-1A TCLP 8.05| 3.332 3.332 0.00% -
B-DC06-T-1B TCLP - 3.228 3.228 0.00% -
B-DC06-T-1D Metals - 3,178 3.120 1.82% 1.6
B-DC06-T-1E Metals - 3.248 3210 1.17% 6.0
B-DCO06-L-1A TCLP/Metals - 2.628 2,628 0.00% 5.8 +30) Contains some organic material
B-DC06-F-1A TCLP/Metals - 3376 | 3.376 0.00% 0.0 .
B-DC06-P-1A TCLP - 1.678 moist - first tumbing/grinding developed cakes of
B-DC06-P-1A Metals - 1.108 0.88 20.58% 10.8  [soil (some material lost during cleanup)
B-DC06-Qc-1A Metals 1.40 - - - - solution
B-DC06-Qf-1A Metals 1.50 - - - -
B-DC12-T-1A TCLP 8.36] 3.11 .n 0.00% -
B-DC12-T-1B TCLP - 3.498 3.498 0.00% -
B-DC12-T-1D Metais - 3.428 3.428 0.00% 2.7
B-DC12-T-1E Metals - 3.27 3.27 0.00% 5.2
- = Not Requested/Applicable
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Fort Polk Demonstration Project 5/13/97
* Data Summary 1:30 PM

I
o
tr
2

B-NV14-FB-1A TCLP 100.3 pg/mL 0.055 0.000 0.000 0.892
B-NV14-FB-1A ' TCLP 100.1 pg/mL 0.041 0.000 0.003 0.035

B-NV14-FB-1A 8.4321 v

B-NV14-FB-1A -200 T™M 8.0899 pg/g 9.87 1.52 0.502 8.60
B-NV14-FB-1A -200 TM 8.2738 po/g 8.13 0.945 0.534 7.23
B-NV14-FB-1A -200 TM 8.1833  ug/g 9.51 0.577 0.049 7.30

B-NV14-FB-1A (1) +30 T™M 8.0600 pgla 1.60 217  0.000 10.6
B-NV14-FB-1A (2) +30 TM 8.5547 alg 1.57 138  0.000 10.1
B-NV14-FB-1A (3) +30 TM 6.3040  pa/g 3.54 176  0.000 10.6

B-NV15-T-1A TCLP pg/mL 0.164 0.935 0.079 0.161

0.134 0.099

B-NV15-T-1A TCLP pa/mL

B-NV15-T-1B TCLP pg/mL 0.159 0.805 0.072 0.140
B-NV15-T-1B TCLP pa/mlL. 0.117 0.134

B-NV15-T-1D 200 TM 84290  ug/g 51.3 122 53.9 17.8
B-NV15-T-1D 200TM  7.8500  pglg 50.8 205 58.7 17.8

B-NVA5-T-1E 200TM 83111  palg 29.8 125 56.4 17.7
B-NV15-T-1E 200TM 80054  pglg 483 122 55.7 17.3

B-NVI5.Z-1A TCLP . pg/mL 173 674 0038 142

B-NV15-Z-1A DUP TCLP ug/mL 1.72 6.76 0.033 1.37

e

B-NV15-Z-1A ™ 20019 pglg 2840 14127 51.2 227
B-NV15-Z-1A ™ 20023 pglg 2800 14378 45.3 250

\j
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Fort Polk Demonstration Project 5/13/97
. Data Summary 1:30 PM

B-NV20-T-1A TCLP 100.5 pgfmL 0.065 0.837 0.357

B-NV20-T-1B TCLP 100.1 pg/mL 0.070 0.895 0.350 0.055
B-NV20-T-1B TCLP 100.3 pg/mL 0.096 0.305  0.101

B-NV20-T-1D -200 T™M 7.9943  ug/g
B-NV20-T-1D 200TM . 82287 yglg

—

126 56.2 16.9

B-NV20-T-1D +30 T™M 75182 gl 230 166 517 47.2

B-NV20-T-1D +30 TM 58129 po/g 408 102 2.94 93.1

B-NV20-T-1E -200 T™ 12.6420 ug/g 52.5 123 54.7 16.6
B-NV20-T-1E ‘ ' -200 TM 12.4100 pg/g 49.6 12 51.2 15.8

B-NV20-U-1A.

B-NV20-U-1A
B-NV20-U-1B TCLP 100.6 pg/mL 1.04 186  0.075  0.297
B-NV20-U-1B ~_TCLp 100.3 pg/mL 0.805 193 0057  0.332

B-NV20-U-1D 200 TM _ 8.1688  ng/g 99.5 723 66.3 26.2
B-NV20-U-1D 200 T™ 8.3051  palg 101 794 65.5 26.4

re 0l

B-NV20-U-1D (1) " $30 TM 8.4641 g/ 10047 17521 1070 910
B-NV20-U-1D (2) +30 T™ 57306  uglg 2143 17365 638 224

B-NV20-U-1E 200 T™ 70888  uglg 120 734 70.2 30.4
B-NV20-U-1E 200 T™ 7.9400  pglg 105 742 72.7 27.2

IS¢

BNVITA L TCcLp 1002 pomL 0.147 T34 0517 0226
Az G-22
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Fort Polk Dem?gpstration Project 5/13/97
- Data Stimitiary 1:30 PM

B-NV21-T-1A 101.6

B-NV21-T-1B TCLP 100.0
B-NV21-T-1 TCLP 100.1  pg/mL 0.159 1.26 0.487 0.576

B-NV21-T-1D 200TM 81170  pgig 69.0 147 81.1 19.4
B-NV21-T-1D 200TM  7.9379 uglg 56.6 129 81.1 17.4

BNV21-T-1E ~200 T™ 8.0540 pg/g 56.2 134 82.5 18.1
B-NV21-T-1E -200 T™ 8.4587 pg/g 54.5 127 77.5 17.8

N

B-NV21-U-1A TCLP 100.5 pg/mL 0.548 156  0.058  0.651
B-NV21-U-1A TCLP 1012  pg/mL 0222 0272

B-NV21-U-1B TCLP 1009 pg/mL 0.825 54.3 0.171 0.266
B-NV21-U-1B TCLP 100.4  pg/mlL 2,65 57.3 0.301 0.369

B-NV21-U-1D -200 TM 8.2369  pglg 876 601 67.4 269
B-NV21-U-1D 200TM  7.9577 gl 91.8 692 65.2 27.8

B * Iglg
B-NV21-U-1E -200TM  8.1858  yig/g 92.7 599 628 278

B-NV21-U-1E -200 T™ 8.0984 pgig 923 605 62.5 28.2

B-NV21-U-1E (1) +30 TM 8.1162  Mg/g 516 2791 206 68.8

B-NV21-U-1E (2) +30 TM 8.2362 uglg 11471 529 228
A ;‘ b 2 % j

B-NV22-T-1A TCLP 100.7 pg/mL 0.070  0.700 0717  0.090

B-NV22-T-1A TCLP 100.6  pg/ml 0.006 0598 0640  0.079

Slle,

s=Batlelle
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Fort Polk Demonstration Project 5M3/97
. Data Summary 1:30 PM

B-NV22-T-1B . TCLP 101.0 pgo/mL 0.011 0.495 0.680 0.350
B-NV22-T-1B TCLP 100.3 pg/mL 0.002 0.448 0.672 0.060

B-NV22-T-1D -200 TM 7.9976 ug/g 62.5 112 91.5 21.0
B-NV22-T-1D -200 8.4122  pg/g 63.8 115 91.6 21.2

3

B-NV22-T-1E * -200 T™ 8.0299 pg/g 62.4 115 82.6 21.2
B-NV22-T-1E -200 T™M 81712 uglg . 62.9 113 91.0 21.4

B-NV22-U-1A — . TCLP ugimL
B-NV22-U-1A " TCLP 100.3 pgimL 0.678 257 0476 0377

B-Nv22-U-Rt TCLP 100.2 pg/mL 1.39 216 0.048 0.356
B-NV22-U-Rt _ TCLP ~100.3  pg/mlL 0.740 73.7 0.335 0.354

B-NV22-U-1D 200 TM 80993 pglg 849 609 60.1 23.8
B-NV22-U-1D 200 TM 8.2865 pg/g 86.1 600 59.0 237
o - n 2 i a0 A

B-NV22-U-1E 200TM __ 8.0300 pglg 85.6 589 54.9 25.8
B-NV22-U-1E 200 T™ 8.0414  pglg 95.0 603 57.9 26.7

B-NV22-C-1A — TCLP 100.7 pg/mL 0.230 218 0013  0.059
B-NV22-C-1A TCLP 100.1  pg/mi 0.253 439 0000 0071

B-NV22-C-1B TCLP 100.4 pg/mL 0.292 443 0011 0.051
B-NV22-C-1B TCLP 100.3 pgimL 0.312 464  0.021 0.292

s%«Battelle




Fort Polk Demonstration Project 5/13/97
' Data Sumimary 1:30 PM

B-NV22-C-1A ~ 8.4357 pglg 128 28.0 4.39
B-NV22-C-1A -200 T™ 7.9888 yg/g 16.7 130 28.0 4.31
g’: i

B-NV22-C-1A (1) 8.0209 pgig 159 229 0972 28.1
B-NV22-C-1A (2) +30 T™ 8.1285 pgig 322 230 493 170

B-NV22-C-1A (3) +30 TM 5.7570  pglg 342 191 3.61 44.4

B-NV22-C-1B 200 T™M 7.9915 pglg 17.5 136 30.0 4.56
B-NV22-C-1B 200 T™M 7.9685 yglg 16.8 131 30.4 4.43

B-NV22-C-1B (1) +30 T™M 8.2240 pg/g 48.5 273 12.7 17.0
B-NV22-C-1B (2) ’ +30 TM 8.0771  pg/g 36.7 1093 132 14.8
B-NV22-C-1B (3) _ +30 TM 8.1550 pg/g 31.2 220 9.09 12.4
B-NV22-C-1B (4) ' +30 TM 6.0331 gy 50372 365 20.1 5539

‘:nnl

v ) :
B-NV22-M-1A TCLP 100.2 pg/iml 2.1 73.1 2.58 0.175
B-NV22-M-1A TCLP 1002 pg/mL 2.1 73.3 2.50 0.289

B-NV22-M-1A — 200 TM ~8.4331 pglg 866 1655 207 14.7
B-NV22-M-1A 200 T 8.0245 yglg 101 1672 217 15.9

F 1S

B-NV22-M-1A (1) +30 T™ 8.0816 pg/g 457 1158 86.8 53.6
B-NV22-M-1A (2) +30 TM 8.0256  pglg 383 383 23.0 434
B-NV22-M-1A (3) +30 T™M 8.0877  yglg 105 689 41.0 13.7
B-NV22-M-1A (4) +30 T™M 8.0376  yg/g 271 2134 211 33.0

B-NV22-M-1A (5) +30 TM 5.9463  pg/g 222 257 21.3 25.5
22N /e ‘ . e

? H s B s o : bt
B-NV22-K-1A TCLP 1016 pg/mL 105 162 0388 0186
B-NV22-K-1A TCLP 101.0 pg/mL 1.09 132 0200  0.187
B-NV22-K-1B ~ TCLP | 1002 pg/mL 0.934 131 0163 0202
B-NV22-K-1B TCLP 1001 pg/mL 0.942 129 0260  0.180
BN

=

S=Batielle
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Fort Polk Demonstration Project 5/13/97
* Data Summary 1:30 PM

B-NV26-T-1A TCLP 101.0 ug/mL 0.000 1.63 0.496 0.034
B-NV26-T-1A TCLP 1006 pg/mbL 0.000 0.072

B-NV26—T-1 TCLP 101.8 pg/mL 0.000 1.73 0.4583 0.308
BNV26-T—1 B TCLP 100.0 ug/mlL 0.000 2.78 0.413 0.108

B-NV26-T-1D Ho/g
B-NV26-T-1D -200 T™ 79782 g/ 516 185 742 15.3

AFE

B-NV26-T-1D (1) +30 TM 7.3180  palg 87.1 126 12.9 179
B-NV26-T-1D (2) x +30 TM 74880  ug/g 78.2 224 19.1 17.8
NV26 _ = oxd
B-NV26-T-1E ~200 T™M 8.2460  pg/g 53.1 183 74.4 14.8
B-NV26-T-1E 200 TM 7.9828 pglg 496 176 74.3 14.0

RERINY =

B-NV26-U-1A TP 1003 pgmL 0717 189 0158  0.348
B-NV26-U-1A \ 217 0102  0.363

B-NV26-U-1B TCLP 1006 pg/mb 1.09 485 0379  0.341
B-NV26-U-1B TCLP 100.1  pg/mL 0.865 0.466

B-NV26-U-1D
B-NV26-U-1D

B-NV26-U-1E =200 TM 81255 uglg 166 756 635 2.2
B-NV26-U-1E 200TM  8.0095 pglg 107 744 62.8 25.9

s%Battelle
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: Fort Polk Demonstration Project 5/13/97
- Data Summary 1:30 PM

[

3

. BNV2I-T-1A TCLP 100.3 pgimL  0.277 312 0.165  0.208

) B-NV27-T-1A TCLP 100.8 pg/mL 0.167 2.84 0.089 0.205
. B-NV27-T-1B TCLP 100.3 pg/mL 0.150 2.66 0.109 0.167
B-NV27-T-1B TCLP 100.0 pg/mL 0.192 2.72 0.185 0.189

B-NV27-T-1D <200 T™M 8.3954 . .
B-NV27-T-1D -200 TM 8.0444 pglg 66.2 154 75.7 17.5

B-NV27-T-1E -200 T 8.1652 pjglg 54.3 165 79.6 16.0
B-NV27-T-1E -200 ™ 8.2555 g/g 53.6 154 74.7 14.5
- B-NV27-T-1E -200 TM 8.0314 uglg 57.4 161 81.2 15.8
B-NV27-T-1E -200 T™M 8.4359 gl 67.8 161 79.4 16.7

B NV29-T-1A TCLP 100.2 uyg/mL 0.432 3.47 0.074 0.127
B-NV29-T-1A TCLP 100.8 upg/mL 0.462 3.49 0.652 0.164
B-NV29-T-1B TCLP 100.7 pg/ml 0.464 M 0.036 0.461
B-NV29-T-1B TCLP

B-NV29-T-1D — 200 T™M 83155  pglg 764 217 126 209
B-NV29-T-1D 200 TM 83211 ugig 77.2 212 126 20.8

B-NV29-T-1D (1) +30 TM 82379  pglg 2021 916 36.9 216
B-NV29-T-1D (2) +30 TM 7.6830  pglg 291 3011 51.7 38.6

B-NV29-T-1E - 200 TM 83179  pg/g 813 230 132 22.3
B-NV29-T-1E 200 TM 7.9429  pglg 74.3 214 129 20.5

Sz -
=~ Ballelle - o
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Fort Polk Demonstration Project 5M13/97
. Data Summary 1:30 PM

YRR

o
v

B-NV29-T-1E (1) +30 T™M 78198  palg 106 691 81.6 195
B-NV29-T-1E (2) +30 ™ 7.8189  polg 911 809 88.8 109

B-NV30-T-1A . TCLP 100.0 pg/mbL 0.375 3.73 0.073 0.424
B-NV30-T-1A TCLP 1005 pg/mL 0.379 3.39 0.000 0.177

B-NV30-T-1B TCLP 100.1 pg/mL 0.355 364 0021  0.122
B-NV30-T-1B TCLP 100.3 pg/mL 0.357 335 0072  0.156

B-NV30-T-1D -200 TM 82454 pg/g 58.8 227 94.4 14.6
B-NV30-T-1D ‘ -200 TM 8.0571  pg/g 59.8 227 96.9 14.6

LYy o

BN Vi 075 :
B-NV30-T-1E ~ 200 M 8.1941  ug/g 59.3 219 90.8 14.4 \
B-NV30-T-1E -200 T™M 8.0782  ug/g 57.5 216 91.3 14.2

B-NV30-T-1E (1) +30 T™M 7.8052 pg/g 580 1667 151 67.4
B-NV30-T-1E (2) +30 T™M 7.1641  pglg 130 1671 40.2 247
B-DCG2-T-A TCLP 1004 pg/mL 0.131 1.87 0.381 0.015

0.363 0.098

B-DC02-T-A TCLP 100.1  pg/mL 0.092

B-DC02-T-B TCLP 100.4 pg/mL 0.103 1.96 0.529 0.028
B-DC02-T-B TCLP 100.8 pg/mL 0.097 1.86 0.457 0.010

B-DC02-T-1D | ~200 T™ 8.2501  pa/g 46.6 163 64.4 12.5
B-DC02-T-1 200 TM 8.0306  ug/g 48.4 163 64.1 13.0

:

B-DCO2-T-1E 200 T™ 80172 N9/ 49.1 173 65.9 13.2
B-DC02-T-1E 200 ™™ 8.1420 palg 50.5 175 67.0 13.4
S TN YT ne T : -

G-30
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Fort Polk Demonstration Project 5/13/97
— Data Summary 1:30 PM

-~  B-DCO02-L-1A TCLP 101.6 pg/mL 1.01 9.33 0.108 0.410
-~ B-DC02-L-1A TCLP 100.0 pg/mL 1.14 10.6 0.139 0.437

“* ‘BDCOZL1A -200 T™ 7.9417  palg 101 432 156 26.9
.~ B-DCO2-L-1A -200 T™M 7.9856  pglg 98.9 425 153 27.5

B-DCO2-F-1A ng/mL. 0.255
. B-DCO2-F-1A TCLP 1006 pg/mlL 0.478 280 0089 0228

.. B-DCO2-F1A - -200TM 8.0165 palg 834 178 93.9 23.7
82134  pg/g 81.6 173 94.8 232

'

¢
®
Q
Q
oQ
R
s
-
>
)
o
o
-

B-DCO3-FB-1A TCLP 1004 pgimL 0.000 0000 _ 0.000  0.025
B-DCO3-FB-1A TCLP 1000 pg/ml 0.000 0000 0000  0.037

.. 'BDCO3FBAA "200 T™ 83102 N9/ 617 467 0631 6.19
B-DCO3-FB-1A -200 TM 8.0845 uglg 6.35 5.66 1.28 6.22

G

Ll

et & : - 2 Sl
B-DCO03-T-1A TCLP 100.6 pg/mL 0.098 1.35 0278  0.075
B-DC03-T-1A TCLP 101.6  pg/mL 0.097 1.53 0.266  0.102
© B-DCO03-T-1B TCLP 100.2 pg/mt 0.082 129 0364  0.105
B-DC0O3-T-1B TCLP

B-DC03-T-1D 200 T™ 8.3053 uglg 46.6 133 70.7 14.8
B-DC03-T-1D 200 T™ 82276  ug/g 52.3 136 70.4 15.1

5

>»=Battelle '
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Fort Polk Demonstration Project 5/13/97
* Data Summary ' 1:30 PM

-DCO03-T-1E -200 T™M 7.9404 uglg 416 126 68.5 115
8-DC03-T-1E -200 T™M 8.4434  pglg 45.0 125 66.4

B-DC03-U-1A | TCLP 100.3 pg/mL 0.856 109 300  0.300
B-DC03-U-1A TCLP 100.1  pg/mL 0.607 119 0142 0612

B-DC03-U-1B TCLP 1005 ug/mL 0.621 20.8 0.182 0.278
B-DC03-U-1B B TCLP 101.3 pg/mL- 0.618 202 0300  0.247

B-DC03-U-1D ~200 T™ 7.9536  pglg 80.7 497 47.7 21.1
B-DC03-U-1D 200 TM 79180 gl 76.2 496 47.7 20.0

B-DCO3-U-1E 200 TM _ 8.3474  pglg 77.7 557 51.7 20.6
B-DC03-U-1E 200 T™ 82228  uglg 84.7 557 54.3 21.1

B-DCO3-FB-1A (1) ~—+30TM ___ 8.4573  uglg 0.841 185 18.6 10.1

B-DCO3-FB-1A (2) +30 TM 8.0174  polg 0.556 268  0.030 10.2

B-DCO3-FB-1A (3) +30 TM 3.7920  ug/g 0.000 268 28.9 9.61
3 i F)_‘ L] : 3

B-DCO4-T-1A TCLP 100.9 pg/mb 0.725 , 0.234

B-DC04-T-1A TCLP 100.1  pg/mL 0.215 | ‘ 0.136

B-DCO04-T-1B TCLP 100.3 pg/mL  0.183 1.69 0.180 0.123
B-DC04-T-1B TCLP 101.3 pg/mL 0.195 1.60 0.149 0.132

B-DCO4-T-1D 7200 TM 82388  Ng/g 209 113 661 136
B-DCO4-T-1D 200 T™ 81853  pa/g 415 107 66.5 13.4

S«Baltelle
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Fort Polk Demonstration Project 513/97
Data Summary 1:30 PM

B-DCO04-T-1E ~200 T™ 8.1561  pglg 41.9 109 64.4 13.7
B-DC04-T-1E 200 TM 8.2638  pgig 46.9 121 63.5 15.1

£ E T S i e o5
B-DC04-U-1A TCLP 100.1  pg/mL 0.542 12.6 0.036 0.214
B-DC04-U-1A TCLP 1004 pg/mL 0.562 8.03 0.338 0.235

B-DC04-U-1B : TCLP 101.2  pg/mL 5.75 13.7 0.004 0.397
B-DC04-U-1B TC v 100.2  pg/mL 1.21 208 0.250 0.255

B-DC04-U-1D 200TM  8.0541  ng/g 104 494 522 274
B-DCO04-U-1D  200TM 84252 puglg 88.1 484 524 252

1

- {4 E) ] " y ‘
B-DC04-U-1E ~ 200 T™M 7.9537 pglg | 97.1 470 51.4 23.6
B-DC04-U-1E -200 TM 8.3582  pg/g 83.9 503 55.2 226

H I

B-DCO5-T-1A TCLP 1003 pgimL . 0.114 148 0216 0077
B-DCO5-T-1A TCLP 1016  pg/ml 0.096 124 0186  0.079

B-DC05-T-1B TCLP 101.0 pg/mL 0.139 7.54 0406
B-DCO05-T-1B TCLP 100.9 pg/mL 0.122 196 0218
;j}_q 3 : . &

B-DCO05-T-1D -200 T™ 8.2168  ug/g 474 129 76.5 15.7
B-DCO5-T-1D -200 TM 8.3353  pag/g 56.8 128 774 16.8

-DCO5-T-1E -200 T™ 8.1989  pgig 49.9 122 77.3 14.2

seBattelie
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Fort Polk Demonstration Project 5/13/97
! Data Summary 1:30 PM

B-DCO5-T-1E 200 T™ 81702 ug/g

B-DCO5-K-1A ug/mL )
B-DCO5-K-1A TCLP 101.5 pa/mL 463 52.4 1.21 0.489

B-DC05-K-18 TCLP 100.0 pg/mL 1.11 57.7 0985  0.162
B-DCO05-K-1B TCLP 1005 pg/mlL 0.999 507 0969  0.189

B-DCO5-K-1A 200 T™ 79619 uglg 484 978 83.9 8.80
B-DC05-K-1A 200 T™ 7.0003  uglg 39.3 977 83.1 .68
B-DCO5-K-1A -200 TM 8.0577  ug/g 576 965 82.4 9.60
B

-DCO5-K-1A : 200 T™M 83371 pglg = 348 976 88.6 7.33

B-DC05-K-1A (1) +30 TM 6.0906 nglg 60011 19194 1164 7889

B-DC05-K-1A (2) +30 TM 6.2862  pglg 15405 24466 2191 1613
( e

B-DC05-K-1B 200TM  8.2309  ug/g 53.9 1028 89.9 8.45

B-DC05-K-1B -200 T™M 8.0023  uglg 56.1 1022 88.3 8.80

BipM

e . T S 2 S 4 2 ‘ s L '
B-DC05-C-1A TCLP 1001 pg/mL 0.406 100  0.063  0.163
B-DC05-C-1A TCLP 100.5 pg/mL 0.378 831  0.042

B-DC05-C-1B TCLP 1019 pg/mL 4.33 146  0.044 1.05
B-DC05-C-1B _TCLP 1005 pg/mL 0.564 123 0018  0.169

B-DCO05-C-1A o 200 T 8.3496  pglo 31.1 192 30.4 6.18
B-DC05-C-1A 200 T™ 81259 ug/g 328 185 31.0 3.95

B-DC05-C-1A (1) +30 T™™ 8.1231  pa/g — 377 367 24.9 18.6
B-DCO05-C-1A (2) 430 TM 8.1425  glg 10532 3897 127 972
% G-34
e Battelle
o
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Fort Polk Demonstration Project 5/13/97
. Data Summary 1:30 PM

B-DCO05-C-1A (3) +30 TM 2.7035 pgfg 252 10708 507 26.9

AT

B-DC05-C-1B -200 TM 8.1425  pg/g 21.0 184 31.0 2.86
B-DC05-C-1B -200 T™M 8.0211  uglg 18.1 186 31.3 2.36
= — ——

o DuaCadl) *30TM 80629 ugig 20290 1463 167 2409
) *30TM 54902 ugig 5579 2184 201 553

B-DC05-Z-1A TCLP 100.0  pgimL "~ 3.00 7.82 0102  0.945
B-DC05-Z-1A TCLP 100.0  pg/mL ' 2.99 786 0103 0943

B-DC05-Z-1B -200 TM 2.0150 pg/g 2127 11231 456 193
B-DC05-Z-1B -200 ™™ 2.0589 ug/g 1946 10374 427 173
B-DCO05-Z-1B -200 TM 2.0004 pg/g 2115 10738 43.9 199
B-DCO05-Z-1B - -200TM 2.0016  nglg 2175 11351 451 194

3

B-DCOB-T-1A TCLP  100.3 pg/mL 0074 0848 0517 0035
B-DCO6-T-1A TCLP 1002 pg/mi 0060 0712 0555  0.296

B-DC06-T-1B TCLP 101.7  pg/mL 0.053 0728 0608 0074
B-DC06-T-1B TCLP pg/mL 0057 0739 0522 0072

B-DCOB-T-1D ~200 T™ 84658 pglg 470 116 85.2 16.3
B-DCO6-T-1D -200 TM 82410  ug/ig 486 123 90.4 16.5

S

B-DCO6-T-1E o 2001M 8.1785  1glg 51.1 123 90.0 16.7
B-DCO06-T-1E -200 TM 8.2328 uglg 51.2 119 89.3 17.1

S Baftelle
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Fort Polk Demonstration Project 5/13/97
. Data Summary 1:30 PM

B-DCOB-L-1A TCLP 1005 pg/mL 1.26 104 0.191  0.822
B-DC06-L-1A TCLP 100.7 pgiml 121 134 0288  0.490

B-DCOB-L-1A ‘ 200 T™M 8.0754 |glg 107 410 149 29.1
B-DCO6-L-1A 200 TM 8.0448  uglg 105 399 151 29.1
— .

B-DC06-P-1A TCLP 1000 pg/mL 599 2246  0.000 16.5
B-DC06-P-1A TCLP 1011 pgimL 59.0 2224 - 0.000 16.6

B-DC06-P-1A -200 T™M 8.0021  pg/g 8656 22544 477 1208
B-DC06-P-1A : -200 T™M 83300 palg 8819 20804 473 1587

B-DCO6-F-1A 200TM  8.0266  po/g 118 146 105 26.6
B-DCO6-F-1A -200 T™™ 8.3384 ug/g 59 155 105 = 148
! G A ‘ : :

-DC12-T-1A TCLP 101.4 pg/mL 0.170 2.80 0.642 0.600
B-DC12-T-1A TCLP 100.7 pg/mbl 0.155 2.59

B-DC12-T-1B TCLP 101.7 wg/mL 0.177 2.94 0692  0.580
B-DC12-T-1B ~_TCLP 100.7 pg/mL 0.164 235 0692  0.000

B-DC12-T-1D 200 TM 85793 pa/g 04.4 623 74.7 24.9
B-DC12-T-1D 200 T™ 7.8631  uglg 89.0 614 773 23.5

BB

$%Battelle
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Fort Polk Derfiofistration Project 513/97
— Data Summary 1:30 PM

B-DC12-T-1E -200 ™ 8.1934  uglg 88.5 543 74.9 22.7
B-DC12-T-1E -200 TM 8.1688  uglg 83.8 539 74.8 215

5 BWz-A1 TCLP 1012 pg/mL 0.000 0000 0015  0.297

. B-Wz-A1 TCLP 1006 pg/mL 0000  0.000 0000  0.173
B-Wz-A2 TCLP 100.5 pg/mL 0.000  0.001 0.000  0.958
B-Wz-A2 - TCLP 1006 pg/mL 0.000 0000  0.000 1.42
B-Wz-A3 TCLP 1000 pg/mL 0.000 0.000 0.000 0.206
B-Wz-A3 TCLP 100.6 pg/mL 0.000 0.242

B-WZ-A1 200 T™M 8.3355  pg/g 133 976 180 119
B-WZ-A1 200 T™ 83774  pglg 124 10.2 1.16 122

B-WZ-A2 ~200 82898 pglg 19.6 400 0789 139
B-WZ-A2 -200 T™ 8.0864  g/g 16.6 39.0 1.37 141

8. 0511 .
-200 T™M 8.3222  uglg 25.8 181 0.601 11
-200 T™ 8.2655  pug/g 249 17.5 0.854 114
8.0966

%&Batlelle
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Fort Polk Demonstration Project 5/13/97
Data Summary 1:30 PM

£
e
e
I3

pEC

B-DC12-T-1E -200 T™M 8.1934  ug/g 88.5 543 74.9 227
B-DC12-T-1E -200 T™ 8.1688 pg/g 83.8 539 748 21.5

Relative Percent Difference : 5.5% 0.65% 0.12% 5.3%

Sz Balfelle
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Fort Polk Demonstration Project Jan. 10 5/13/97
Project #: G337318-26
Analyst: K. Blann

strument Detection Limit pg/mL
Check Standard pg/mL 4.93 249 2.01 4.99

Calibration Verification Standard ug/mL 2.51 12.7 1.02

Quantitation Limit Standard 1 Hg/mL 1.00 5.13 0.422 0.97

Method Blank Sail 0.027 0.010 0.046
B-NV22-U-1D -200 TM 8.0993 84.9 609 60.1 23.8
B-NV22-U-1D -200 T™™ 8.2865 86.1 800 §9.0 237

-NV22—U-1 D Pre Spike

8.0526

B-NV22-U-1D

0.2121
B-NV22-U-1D +30 TM 102121  pgig 7113 14277 695 731
B-NV22-U-1D +30 T™M 102121 uglg 7655 15491 745 745
B-NV22-C-18 (1) +30 ™M 8.2240 uglg 48.5 273 12.7 17.0
B-NV22-C-1B (1) +30 TM 8.2240 pglg 28.3 318 13.1 8.57
B-NV22-C-1B (1) +30 TM 8.2240 polg NA 350 201 NA
B-NV22-C-1B (2) +30 TM 8.0771  pgig 36.7 1093 132 14.8
B-NV22-C-1B (2) +30 T™ 80771 pglg  32.0 1259 145 7.81
B-NV22-C-1B (2) +30 TM 8.0771  ygfg NA 1455 155  NA
B-NV22-C-1B (3) +30 T™M 8.1550 gy 312 220 9.09 12.4
B-NV22-C-1B (3) +30 T™M 8.1550  pgig 26.5 250 0.14 5.41
B-NV22-C-1B (3) +30 T™ 8.1550  glg NA 238 NA NA
B-NV22-C-1B (4) +30 T™M 6.0331 glg OR 365 20.1 3965
B-NV22-C-18B (4)  +30TM 6.0331  pglg 43212 405 18.7 4759
B-NV22-C-1B (4) +30 TM 6.0331 uglg 50372 397 3.32 5539
B-NV21-U-1E (1) +30 TM 8.4162  pglg 538 2464 276 68.8
B-NV21-U-1E (1) +30 TM 8.1162  uglg 516 2791 296 56.9
B-NV21-U-1E (1) +30 T™ 8.1162  ugig 684 3254 322 NA
B-NV21-U-1E (2) +30'TM 82362 pg/g 2111 9177 484 228
B-NV21-U-1E (2) +30 T™ 8.2362 uglg 2244 10208 529 244

B-NV21-U-1E (2) +30 TM 8.2362 uglg 2472 11471 531 186
8.0993

Spiking Soluton

Check Standard

»<Batlelle o
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Fort Polk Demonstration Project Jan. 9 5/13/97
Project #: G337318-26
Analyst: K. Blann

ﬁi Instrument Detection Limit - yg/mL
’ Check Standard

Calibration Verification Standard
Quantitation Limit Standard 1
uantltan Limit

Method Blank {1)

Method Blank (2) Sail Hg/mL 0.197 0.000
Method Blank (3) Soil ug/mL 0.080 0.000
B-DC02-F-1A -200 ™™ 8.0165 pg/g 83.4 178
B-DC02-F-1A -200 T™M 8.2134 yg/g 816 173

B-DC02-F-1A Pre Spike -200 TM 8.3729 pg/mL 7.33 15.0

'B-DCO2-F-1A Pre Spike | 1.77

. B-DCO2-F-1A +30 TM . 94.8 530 48.9 32.3
™ B-DCO2-F-1A +30 T™ 16436  pg/g 79.6 537 63.1 468
B-DC02-F-1A +30 T™ 1.8436  po/g NA 129 NA 301
B-NV22-U-1E -200 TM 8.0300 Lg/g 85.6 589 54.9 25.8
B-NV22-U-1E -200 T™M 8.0414  ug/g 95.0 603 57.9 26.7
B-NV22-U-1E +30 TM 10.0032  pgig 4110 7565 343 422
B-NV22-U-1E +30 T™M 10.0032  uglg 4431 8452 372 473
B-NV22-U-1E +30 TM 10.0932  pg/g 4668 9025 392 538
B-NV26-U-1E +30 T™M 3.6833 ug/g 10415 15606 1349 746
B-NV26-U-1E +30 T™M 36833 ug/g 11077 16540 1417 804
B-NV26-U-1E +30T™ 36833 ug/g 11148 16659 1510 909
B-DCD02-F-1A Post Spike 11.8 4.68 1.93

Spiking Solution

Blank

$=Batlelle o
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Fort Polk Demonstration Project Jan. 8 5/13/97
Project #: G337318-26 ‘
Analyst: K. Blann

Instrument Detection Limit - pg/mL
Check Standard Hg/mL

Quantitation Limit Standard 2

Method Blank (1)
Method Blank (2)
Method Blank (3)
B-NV20-U-1D
B-NV20-U-1D
B-NV16-U-1D
B-NV16-U-1D
B-Nv21-U-1D
B-Nv21-U-1D
B-NV21-U-1D
B-NV21-U-1D
B-NV21-U-1D
B-NV20-U-1D (1)
B-NV20-U-1D (1)
B-NV20-U-1D (1)
B-NV20-U-1D (2)
B-NV20-U-1D (2)
B-NV20-U-1D (2)
B-NV20-U-1D Post Spik

Spiking Solution

Check Standard

Blank pg/mL 0.026  0.000

sS¥Battelie
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v Fort Polk Demonstration Project Jan. 8 5113197
Project #: G337318-26
m Analyst: K. Blann

B-NV20-U-1E +30 ™ 13.3550 pg/g 8491 13126 902 1017
B-NV16-U-1D Post Spike 200 T™ 81579  pg/g 6.68 36.7 432 233

Spiking Solution T | » _ Hg/mL 10.4 51.5 10.4 10.5

Check Standard

.. Blank ng/mL 0135 0025 0003  0.061
100 ug/mL Pb Standard ] ImL _ 0.119 0.048

Spiking Solution pglm T

heck Standard pg/mL 4.87 243 2.03 4.95

Blank pg/mL 0.107 0.050 0.007 0.019
Method Blank (1) TCLP pg/mL 0.061 0.187 0.028 0.039
Method Blank (2) TCLP pgfmL 0.011 0.000 0.034 0.002
Method Blank (3) TCLP pg/mL 0.011 0.000 0.000 0.002
B-NV25-U-1L TCLP 100.6 pg/mi 0.891 1453 133 3.75
B-NV25-U-1L . TCLP 100.6 pg/mL 0.885 1428 13.2 3.70
** B-NV26-U-1L - TCLP 100.0 pg/mL 0.975 1461 11.8 3.18
B-NV26-U-1L TCLP 100.0 ug/mlL 1.07 1491 11.7 3.24
B-Nv25-U-1L Post Spike TCLP 100.0 652 7.09 2.7

Spiking Solution
Check Standard Ha/mL 4.99 244 2.02

Blank pg/mL 0128 0087 0002  0.010
100 pg/mL Pb Standard

Spiking Solution pg/mL 9.95 49.5 10.1 10.1

Check Standard

Blank ug/mL 0.09 0.043 0.003 0.009
B-NV25-U-1L TCLP 1006 pg/mL NA

B-NV25-U-1L TCLP 1008 pg/mL NA

B-NV26-U-1L o TCLP 100.0 pg/mL NA

B-NV26-U-1L TCLP 100.0 pg/mL NA

piking Solution ug/mL 9.87

Blank pg/mL 0.074 0.086 0.004 0.009

SzBatlelle oo
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Fort Polk Demonstration Project " Jan. 6
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Blank

Method Blank (1) Soil

Method Blank (2) Soil

Method Blank (3) Soil

B-NV22-M-1A -200 TM 8.4331
B-Nv22.-M-1A -200 T™ 8.0245
B-NV22-C-1B -200 TM 7.9915
B-Nv22-C-1B -200 T™ 7.9685
B-NV22-C-1A -200 T™ 8.4357
B-NV22-C-1A -200 TM 7.9888
B-NVv22-K-1B -200 T™M 8.2834
B-NV22-K-1B =200 T™M 7.9812
B-NV22-K-1B +30 T™M 10.9681
B-NV22-K-1B +30 TM 10.9691

B-NV22-K-1B +30T™ 10.8691
i 8.4331

Check Standard

Biank

Method Biank (1) Soil

Method Blank (2) Soil

Method Blank (3) Soil

B-NV18-U-1D -200 T™ 8.1579

B-NV16-U-1D -200 TM 8.0990

B-NV16-U-1D +30 T™M 5.8038

B-NV16-U-1D +30 T™M 5.8038

B-NV16-U-1D +30T™M 5.8038

B-NV16-U-1E -200 TM 8.1536

B-NV16-U-1E -200 TM 8.3889

B-NV18-U-1E +30 TM 10.6750

B-NV16-U-1E +30 TM 10.6750

B-NVv16-U-1E +30 T™M 10.6750

B-NV20-U-1E -200 TM 7.9888

B-NV20-U-1E -200 TM 7.9400

B-NV20-U-1E +30 TM 13.3550

B-NV20-U-1E +30 TM 13.3550
N G-70
=< Ballelle
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0.078
0.111
0.000
0.000
1655
1672
136
131
128
130
315
315
7705
9390
10457

0.015
0.164
0.015
0.011
797
790
22030
24070
26155
763
763
10689
12384
13930
734

742

10865

12804

0.003
0.068
0.004
0.005
207
217
30.0
30.4
28.0
28.0
47.7
48.1
162
183
191

0.000
0.003
0.004
0.000
82.1
81.0
1477
1561
1757
78.7
79.2
635
705
783
70.2
72.7
763
847

5113197

0.008
0.001
0.000
0.000
14.7
15.9
4.56
4.43
4.39
4.31
7.84
7.7
CR

6072
7038

0.075
0.252
0.036
0.022
28.6
279
984
1119
1409
29.8
27.8
500
583
757
30.4
27.2
766
920



Fort Poik Demonstration Project Jan. 3 5/13/97
Project #: G337318-26 1:42 PM
Analyst: K. Blann

Spiking Solution

Check Standard

SzBatielle
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Fort Polk Demoenstration Project Jan.3 513197
Project #: G337318-26 1:42PM
Analyst: K. Blann

Instrument Detection Limit
Chck Standard

ri eﬂ Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank Hg/mL

Method Blank (1) TCLP Hg/mL 0.000 0.000 0.000 0.000
Method Blank (2) TCLP pg/mL 0.000 0.000 0.000 0.001
B-Wz-A3 TCLP 100.0 pg/mL 0.000 0.000 0.000 0.206
B-Wz-A3 TCLP 100.6 pg/mL 0.000 0.000 0.000 0.242
B-Wz-A2 TCLP 100.5 pg/mL 0.000 0.001 0.000 0.958
B-Wz-A2 TCLP 100.6 pg/mL 0.000 0.000 0.000 1.42
B-Wz-A1 TCLP 101.2  pg/mL 0.000  0.000 0.015 0.297
B-Wz-A1 _ TCLP 100.6 pg/mbL 0.000 0.000 0.000 0.173
B-DCO05-Z-1A TCLP 100.0 pg/mL 3.00 7.82 0.102 0.945
B-DC05-Z-1A © TCLP 100.0 pg/mL 2.99 7.86 0.103 0.943
B-DCO06-F-1A TCLP 100.6 pg/mL 0.206 1.96 0.234 0.147
B-DCO06-F-1A TCLP 100.4 pg/mL 0.200 1.94 0.206 0.128
B-Wz-A3 Post Spike TCLP 100.0 pg/ml 1.01 4.86 1.04 1.11

Check Standard - - Hg/mL

Blank pg/mL 0.000 0.000
Method Blank (1) Soll Hag/mi 0.000 0.000
Method Blank (2) Soil ug/mb 0.000 0.000
Metgod Blank (3) Soil Hg/mL 0.000 0.000
B-DCO06-T-1D -200 T™ 116 85.2

123 904

B-DCO6-T-1D -200 T™M

B-DC06-T-1D +30 TM 15530  pg/g 570 1713 39.0 70.6
B-DC06-T-1D +30 TM 15630  ug/g 600 1789 41.2 81.8
B-DCO06-T-1E 200 TM 8.1785 uglg 51.1 123 90.0 16.7
B-DCO6-T-1E 200 TM 8.2328  pglg 51.2 119 89.3 17.1
B-DCO06-T-1E +30 T™M 59177  uglg 149 981 156 24.0
B-DCO06-T-1E +30 TM 59177 pglg 156 1087 172 266
B-DC05-Z-AB +30 T™ 0.7394  pglig 851 5921 18.2 114
B-DC05-Z-AB +30 T™M 0.7394  pg/ig 863 6066 6.2 119
B-DCO06-T-1D Post Spike 200 T™ 8.4658 pg/mL 3.01 9.84 468 1.66

9% G-68
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Fort Polk Demonstration Project ' Dec. 31 5M13/97
Project #: G337318-26
Analyst: A.D. Weiss

Instrument Detection Limit
Check Standard ug/mL

Calibration Verification Standard
Quantitation Limit Standard 1
Quantitation Limit Standard 2

Blank ug/mL

Method Blank (1) Soil pg/mL 0000 0000 0000  0.000
Method Blank (2) Soil pa/mL 0.000 0000 0000  0.000
Method Blank (3) Soil pg/mL. 0000 0000 0001  0.000
B-DC05-T-1D -200 TM 8.2168 ug/g 47.4 129 76.5 15.7
B-DCO5-T-1D -200 TM 8.3353 ug/g 56.8 128 77.4 16.8
B-DC05-T-1D Pre Spike -200 TM 8.0473 pg/mL 5.90 12.6 4.96 1.40

B-DCO05-T-1D Pre Spike

B-DC05-T-1D -
B-DC05-T-1E -200 TM

14.2
B-DC05-T-1E -200 TM 14.6
B-DCO5-T-1E +30 T™M 70.1
B-DCO05-T-1E Post Spike -200 ™ 8.1989 pa/mL 290 10.0 4.21 1.57

Spiking Solution ug/mL 9.87 50.7 10.0 10.2

Check Standard

Blank .
0.000 146

B-NV25-P-1A TCLP 100.6

B-NV25-P-1A TCLP 100.7 0.000 12.7

B-DC06-P-1A TCLP 100.0 0.000 16.5
0.000 16.6

B-DCO6-P-1A TCLP
B-DCO6-P-1A P i

Check Standard pg/mL 4.90 24.9 1.93 498

‘Blank ug/mL 0.030 . ) 1000

SeBattelle
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Fort Polk Demonstration Project Dec. 30 - 5/13/97
Project #: G337318-26
Analyst: A.D, Weiss

stment Detection imit pg/mi
Check Standard pg/mL 4.96 250 2.00 5.00

Calibration Verification Standard Hg/mL 2.62 13.0 1.01 2.64

Quantitation Limit Standard 2

s

Blank Hg/ml 0.004  0.031  0.000 0.002

Method Blank (1) TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank (2) TCLP pg/mbl . 0.000 0.000 0.006 0.000
Method Blank (3) TCLP ug/ml 0.000 0.000 0.000 0.000
B-NV26-Qf-1A ug/mL 7.52 103 0.434 2.33
B-BC06-Qf-1A pg/mL 7.36 88.2 0.347 1.36
B-NV26-Qc-1A pg/mL 0.656 7.66 0.028 0.105
B-DC06-Qc-1A ‘ Hg/mL 1.15 15.3 0.024 0.411
B-DCO8-L-1A TCLP 100.5 pg/mL 1.26 10.4 0.191 0.822
B-DCO06-L-1A TCLP 100.7 ug/mL 1.21 13.4 0.288 0.490
B-NV25-P-1A TCLP 100.6 ug/mL 50.6 1544 0.016 11.2
B-NV25-P-1A TCLP 100.7 pg/mL 46.3 1403 0.116 10.1
B-DC08-P-1A TCLP 100.0 pg/mL 55.3 OVR 0.000 14.0
B-DCO08-P-1A TCLP 1011 upg/mbL 548 OVR 0.000 144

B-DCO6-P-1A Post Spi TCLP

Spiking Solution

Check Standard

Blank pg/mL 0.008 0.083 0.002 0.000
B-DCO5-K-1A TCLP 100.2 pg/mL 1.97 87.0 1.46 0.330
B-DC05-K-1A TCLP 101.5 pg/mL 4.63 52.4 1.21 0.489
B-DC05-K-1B TCLP 100.0 pg/mL 1.11 57.7 0.985 0.162
B-DC05-K-1B TCLP 100.5 pg/mL 0.999 50.7 0.869 0.189
B-DC05-C-1A TCLP 100.1  pg/mL 0.406 10.0 0.063 0.163
B-DC05-C-1A TCLP 100.5 pg/mi 0.378 8.31 0.042 0.379
B-DCO05-C-1B TCLP 101.9  pg/mbL 4.33 146 0.044 1.05
B-DCO05-C-18B TCLP 1006 pg/mL 0.564 12.3 0.018 0.169

B-DCO05-C-1A Post Spike TCLP

Spiking Solution

Blank pg/mL 0.011 0000  0.000  0.000

= Batlelle o
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Fort Polk Demonstration Project Dec. 18 5/13/97
Project #: G337318-26
Analyst: K. Blann

Check Standard

“ | 0.000 0000  0.000 _ 0.002

-
3
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Fort Polk Demonstration Project Dec. 18 5113197
Project #: G337318-26
Analyst: K. Blann

instrument Detection Limit - gImL :
Check Standard po/mL 5.07 251 2.00 5.01

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank pg/mL 0.000 0.019 0.000 0.000
Method Blank (1) TCLP pg/mL 0.000 0.000 0.000 0.000
Method Blank (2) TCLP pg/ml 0.000 0.000 0.000 0.000
B-DC04-U-1A TCLP 100.1  pg/mL 0.542 12.6 0.036 0.214
B-DC04-U-1A TCLP 100.4 pg/mL 0.562 8.03 0.338 0.235
B-DCO04-U-1B TCLP 101.2  pg/mL 5.75 13.7 0.004 0.397
B-DC04-U-1B TCLP 100.2 pg/mL 1.21 20.6 0.250 0.255
B-DCO2-L-1A TCLP 1016 pg/mL 1.01 9.33 0.108 0.410
B-DCO02-L-1A _ TCLP 100.0 pg/mL 1.14 10.6 0.139 0.437
B-DCO3-FB-1A TCLP 100.4 pg/mL 0.000 0.000 0.000 0.025
B-DCO3-FB-1A . TCLP 100.0 pg/mL 0.000 0.000 0.000 0.037
B8-DCO2-F-1A TCLP 100.0 pg/mL 0.255 2.77 0.038 0.206
B-DC02-F-1A TCLP 100.6  pg/mL 0.478 2.80 0.069 0.228
B-DC04-U-1A Post Spike TCLP 100.1 pg/mL 1.25 10.8

Blank 0.000 0.002
Method Blank (1) Soil pg/mL 0.000 0.012
Method Blank {2) Sail pg/mL 0.000 0.000 0.000 0.003
Method Blank (3) Soil Hg/mL 0.000 0.000 0.000 0.002
B-DC02-T-1D 200 TM 8.2591 Hg/g 46.6 163 64.4 12.5
B-DC02-T-1D -200 T™™ 8.0306 pgig 48.4 163 64.1 13.0

B-DC02-T-1D Pre Spi

B-DCO02-T-1D Pre Spike

B-DCO02-T-1D

B-DC02-T-1D +30 TM 7.5085 paglg

B-DCO2-T-1E 200 T™ 8.0172  pglg 65.9 13.2
B-DCO2-T-1E 200 T™ 8.1420  yug/g 67.0 13.4
B-DC02-T-1E +30 TM 8.7437  pg/g 101 94.1
B-DCO2-T-1E +30 TM 8.7437  Lg/g 104 108

-DCO2-T—1 D Post Spike

ing Solution

% Battelle
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Fort Polk Demonstration Project
Project #: G337318-26
Analyst: K. Blann

Dec. 17

513197

Instrument Detection Limit
hec S ndard

Calibration Verification Standard
Quantitation Limit Standard 1
Quantitation Limit Standard 2

an

Method Blank (1)
Method Blank (2)
Method Blank (3)
B-DCO3-T-1E
B-DC04-T-1D
B-DC04-T-1D
B-DC04-T-1D Pre Spike

B-DCO04-T-1D Pre Spike

B-DC04-T-1D

B-DC04-T-1E
B-DC04-T-1E
B-DC04-T-1E
B-DC04-T-1E

Check Standard

Soil

Soil

Soil
-200 TM
200 TM
200 TM
-200 TM

pa/mi 0.000
yg/mL 0.000
Hg/mL 0.000
8.4434 ug/g 450
8.2388 ug/g 40.9
8.1853 pg/g 41.5
8.1655 puglg 5.50

3.1694 ug/g 328
8.1561 pg/g 419
. 8.2638 ug/g 46.9
29952 ug/g 7125

ug/g 7409

378
109
121
80.8
66.4

111
64.4
63.5
13.5
5.78

0.000

0.000

F=Battelle
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Fort Polk Demonstration Project Dec. 168 ' 5113197
Project #: G337318-26
Analyst: K. Blann

Check Standard pg/mL 4.96 24.8 - 1.99 4.92

Blank pa/mL 0.000  0.003 0.014  0.000

S<Battelle
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Fort Polk Demonstration Project Dec. 16B 513197
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit
Check Standard Hg/mL

Quantitation Limit Standard 2 ug/mL 0.523 2.56 0.219 0.455

Blank pg/mL 0.000 0.015 0.000 0.000
Method Blank (1) Soil pg/mL 0.000 0.065 0.000 0.036
Method Blank (2) Soil ug/mL 0.000 0.000 0.000 0.000
Method Blank (3) Soil pg/ml 0.000 0.000 0.042 0.000
B-NV28-T-1E (1) +30TM 7.8198 ug/g 106 691 81.6 19.5
B-NV29-T-1E (1) +30 T 7.8198 ug/g 108 762 84.4 16.1
B-NV29-T-1E (2) +30 TM 7.8189  pg/g 920 809 88.8 109
B-NV29-T-1E (2) +30 TM 7.8189  pg/g 911 850 90.5 104
B-NV30-T-1E -200 ™ 8.1941  pa/g 59.3 219 80.8 14.4
B-NV30-T-1E ' -200 T™™M 8.0782 nglg 57.5 216 81.3 14.2
B-NV30-T-1E (1) +30 T™M 7.8052 pglg 539 1470 151 67.4
B-NV30-T-1E (1) +30 T™ 7.8052 pg/g 580 1667 163 67.6
B-NV30-T-1E (2) +30 TM 7.1641  pg/g 130 1472 40.2 247
B-NV30-T-1E (2) +30 T™™M 7.1641  pg/g 139 1671 43.0 17.9
B-NV30-T-1D -200 TM 8.2454  pglg 58.8 227 94.4 14.6
B-NV30-T-1D -200 ™™ 8.0571 pgl/g 59.8 227 96.9 14.6
B-DCO03-T-1E -200 TM 7.9404 po/g 416 126 68.5 11.5

Check Standard ugimb 5.08 25.3 2.06 5.03

Blank pg/mL 0.005 0.017 0.001
Method Blank (1) TCLP pg/mL 0.014 0.000 0.000
Method Blank (2) TCLP pg/mL 0.001 0.000 0.000
Method Blank (3) TCLP Hg/mL 0.000 0.000 0.000
B-DC12-T-1A TCLP 1014 pg/mL 0.170 2.80 0.642
B-DC12-T-1A TCLP 100.7 pg/mL 0.155 2.59 0.621
B-DC12-T-1B TCLP ‘ 101.7 pg/mL 0.177 2.94 0.692
B-DC12-T-1B TCLP 100.7 pg/mL 0.164 2.35 0.692
B-DC12-T-1B Pre spike TCLP 100.7 pg/mL 1.05 5.99 0.377

B-DC12-T-1A Post Spike TCLP 1014 pgimL 0.999 5.62 124 0919

Spiking Solution

StBatielle
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Fort Polk Demonstration Project " Dec. 16 513197
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit : pg/mL
pg/mL 5.04 25.1 2.03 5.01

Calibration Verification Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank 0.006 0.000 0.001

Method Blank (1) TCLP 0.000 0.000 0.045 0.001
Method Blank (2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) : TCLP 0.000 0.000 0.000 0.000
B-NV26-U-1A TCLP 100.3 0.717 18.9 0.158 0.348
B-NV26-U-1A TCLP 100.7 0.745 21.7 0.102 0.363
B-NV26-U-1B TCLP 100.6 1.09 48.5 0.379 0.341
B-NV26-U-1B TCLP 100.1 0.865 56.0 0.982 0.466
B-DC03-U-1A , TCLP 100.3 0.856 109 3.00 0.300
B-DCO3-U-1A TCLP 100.1 0.607 11.9 0.142 0.612
B-DCO03-U-1B . TCLP 100.5 0.621 20.8 0.182 0.278
B-DC03-U-1B TCLP 101.3 0.618 20.2 0.300 0.247

B-NV26-U-1A Post Spi

Spiking Solution

Check Standard

Blank Hg/mL . 0.000 0.000 0.000 0.007

3= Batielle
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Fort Polk Demonstration Project Dec. 13 ) 513197
Project #: G337318-26
Analyst: K. Blann

g Spiking Solution

Check Standard

.. ‘Blank pg/mL  0.006  0.069
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Fort Polk Demonstration Project Dec. 13 5113/97
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit ' ' ‘ pgl ,
Check Standard ug/mL 5.05 25.3 1.99 5.05

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank

. Method Blank (1) TCLP pg/mL 0.001 0.000 0.000 0.001
Method Blank (2) TCLP pg/ml 0.000 0.000 0.007 0.000
Method Blank {3) TCLP pg/mL 0.000 0.007 0.000 0.000
B-NV22-K-1A TCLP 1016 pg/mL 1.05 16.2 0.388 0.186
B-NV22-K-1A TCLP 101.0 pg/mL 1.09 13.2 0.200 0.187
B-NV22-K-1B TCLP 1002 pg/mL 0.934 13.1 0.163 0.202
B-NV22-K-1B TCLP 100.1 pg/mL 0.942 12.9 0.260 0.180
B-NV25-U-1A TCLP 100.5 pg/mL 0.586 32.5 0.092 0.134
B-NV25-U-1A TCLP 100.5 pg/mL 1.15 49.8 0.118 0.299
B-NV25-U-1B - TCLP 100.6 pg/mL 0.690 22.0 0.057 0.293
B-NV25-U-1B TCLP 100.1  pg/mlL 0.735 236 0.052 0.258

B-NV22-K-1A Post Spik

TOLP 6 ug/mi 1.50 12.0 1.18 1.12

Spiking Solution
g
Check Standard

Blank pg/mL 0.008 0.075 0.010 0.008
Method Blank (1} Soil Ha/mL 0.003 0.059 0.005 0.008
Method Blank (2) Soil pg/ml. 0.000 0.045 0.000 0.005
Method Blank (3) Soil pg/mL 0.000 0.026 0.014 0.004
B-NV29-T-1D -200 T 8.3155 ug/g

B-NV29-T-1D -200 TM 8.3211  pg/g

B-NV29-T-1D Pre Spike -200TM 8.2850 ug/g

|

B-NV29-T-1D Pre Spike 200 TM 8.1120 polg

29-T-1D (1) ug/g 813 36.9 216

B-NV29-T-1D (1) na/g 2021 916 42.1 235
B-NV29-T-1D (2) Hg/g 291 2603 51.7 38.6
B-NV29-T-1D (2) Halg 313 3011 55.0 433
B-NV29-T-1E ualg 81.3 230 132 22.3
B-NV29-T-1E uglg 74.3 214 129 20.5
B-NV30-T-1D (1) Halg 1025 1459 132 118
B-NV30-T-1D (1) ualg 1006 1481 129 118

B-NV28-T-1D Post Spik

=~ Ballelle >
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Fort Polk Demonstration Project
Project #: G337318-26
Analyst: K. Blann

Dec. 12 5113197
1:38 PM

heck Standard

Blank pg/mb 0.000  0.000
Check Standard (2) Hg/mL 104 50.9

SrBatielle >
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Fort Polk Demonstration Project Dec. 12 5/13/97
Project #: G337318-26 ‘ 1:38 PM
Analyst: K. Blann

Instrument Detection Limit | — ' Hg/mL
Check Standard Hg/mL 5.17

Blank 0.000 0000  0.000  0.000
Method Blank (1) TCLP ug/mL 0.000 0000 0000  0.000
Method Blank (2) TCLP ug/mL 0.000 0000  0.000  0.000
Method Blank (3) TCLP ug/mL 0000  0.000 0000  0.000
B-NV22-C-1A TCLP 100.7 pg/mL 0.230 418 0013  0.059
B-NV22-C-1B TCLP 1004 pg/mlL 0.292 443 0011  0.051
B-NV22-C-1B TCLP 100.3  pg/mL 0.312 464 0021 0292
B-NV22-M-1A - TCLP 1002 pg/mL 2.11 73.1 258  0.175
B-NV22-M-1A , - TCLP 1002  pg/mL 2.11 73.3 250  0.289
B-NV22-U-Rt TCLP 100.3  pg/mL 0.740 737 0335  0.354

B-NV22-U-Rt Pre Spik

100.3  pg/mL 1.43 423 0208 0718

B-NV22-U-Rt Pre Spike

B-NV22-C-1A

Check Standard

Blank 0.000

Method Blank (1) Soil 0.000 0.000
Method Blank (2) Soil 0.000 0.000
Method Blank (3) Soil 0.000 0.000
B-NV26-T-1D -200 T™M 8.2082 72.8 15.0
B-NV26-T-1D -200 T™M 7.9782 74.2 15.3
B-NV26-T-1D (1) +30 T™ 7.3180 12.9 17.9
B-NV26-T-1D (2) +30 TM 7.4880 19.1 17.8
B-NV26-T-1E 200 T™ 8.2460 744 148
B-NV26-T-1E -200 T™ 7.9828 74.3 14.0
B-DCO3-T-1D -200 T™M 8.3053 70.7 14.8
B-DCO03-T-1D -200 T™M 8.2276 70.4 15.1
B-DCO03-T-1E +30 T™M 10.4566 20.0 34.1

—NV26-T—1 D Post Spik 8.2082

Spiking Solution

$:Battelle
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Fort Polk Demonstration Project Dece. 11 5M13/97
Project #: G337318-26 1:38 PM
Analyst: K. Blann .

nsten Detection Limit
Check Standard - Hg/mL

Calibration Verification Standd |
Limit Standard 1
L  Quantitation Limit Standard 2

Blank ug/mL

Method Blank (1) Soil pg/mL 0.009 0.018
Method Blank (2) Soil pg/mL 0.005 0.013
&i Method Biank (3) Soil Hg/mL 0.001 0.000
% B-NV27-T-1D -200 T™M 8.3954  pafg 542 154
B-NV27-T-1D -200 T™M 8.0444 nglg 66.2 154
B-NV27-T-1D +30 TM 8.6272 palg 866 1992
B-NV27-T-1E -200 T™ 8.1552  pg/g 54.3 165
B-NV27-T-1E , 200 T™ 8.2555  pglg 53.6 154
B-NV27-T-1E 200 T™ 8.0314  uglg 57.4 161
B-NV27-T-1E . -200TM™ 8.4359  pg/g 67.8 161
B-NV27-T-1E +30 TM 6.7442  pglg 729 1253
¢+ B-DCO3-T-1D +30 TM 8.6226 wg/g 371 157
: B-NV27-T-1D Post Spike -200 TM 8.3954 pug/mL 3.05 7.94

Check Standard

B-NV27-T-1D
B-NV27-T-1E +30TM
B-DCO3-T-1D +30 T™M 8.6226
Spiking Solution

ermpe

R
{Reloaaaidan

% Battelle o-53
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Fort Polk Demenstration Project
Project #: G337318-26
Analyst: K. Blann

B-DC06-T-1B Pre Spike

B-DCO6-T-1B Pre Spike
B-DCO06-T-1A Post Spike

Spiking Soltion

Check Standard

TCLP

TCLP

Dec. 10B

100.4

100.4

L

ug/mL

Hg/mL

813197
1:38 PM

$=Battelie
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Fort Polk Demonstration Project
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit
Check Standard

Quantitation Limit Standard 1
Quantitation Limit Standard 2

Blank
Method Blank (1)
Method Blank (2)
Method Blank (3)
B-NV25-T-1D
B-NV25-T-1D
B-NV25-T-1D Pre Spike

B-NV25-T-1D Pre Spike

B-NV25-T-1D
B-NV25-T-1E
B-NV25-T-1E
B-NV25-T-1E
Check Standard

Blank
B-NV26-T-1E
B-NV25-T-1D Post Spike

plklng Solution

Blank

Method Blank (1)
Method Blank (2)
B-DCO5-T-1A
B-DCO5-T-1A
B-DCO5-T-1B
B-DCO5-T-1B

+30T™

+30 TM
-200 TM

5113/97
1:38 PM

Dec. 10B

ug/mL .
Soil pa/mL 0.000 0.000 0.017 0.004
Soil pg/mL 0.000 0.000 0.009 0.001
Soil ug/mL 0.000 0.000 0.002 0.002
-200 T™ 8.0820 pa/g 81.5 236 118 243
-200 T 7.9417  uglg 71.8 241 116 218
-200 ™™ 8.0453 pg/mL 7.01 17.2 6.02 1.67

237 114 215

-200 TM
-200 TM . 221 116 21.7
+30 TM 12.0212 pg/g 202 201 128

0.000
45494  pg/g 1118 36.3 356.3

8.0820 palg

pg/mL 0.000 0.022 0.008 0.001
TCLP Hg/mL 0.008 0.024 0.004 0.006
TCLP pa/mL 0.000 0.000 0.007 0.000
TCLP 100.3 pg/mlL 0.114 1.48 0.216 0.077
TCLP 101.6 pg/mL 0.096 1.24 0.186 0.079
TCLP 101.0 pg/mL 0.139 7.54 0.406 0.372
TCLP 100.9 pg/mb 0.122 1.96 0.218 0.114

Check Standard

e
e

a4
&

B-DCO5-T-1B Re Run

B-DCO6-T-1A TCLP . . .
B-DC06-T-1A TCLP 0.060 0.712 0.555 0.296
B-DCO06-T-1B TCLP 0.053 0.728 0.608 0.074
B-DCO06-T-1B TCLP 100.4 yug/mL 0.057 0.738 0.522 0.072
SNz G-53
< Batlelle
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Fort Polk Demonstration Project
Project #: G337318-26
Analyst: A.D. Weiss

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantltatlon Limit Standard 1

Method Blank (1)
Method Blank (2)
Method Blank (3)
B-DC04-T-1A
B-DC04-T-1A
B-DC04-T-1B
B-DC04-T-1B
B-DC04-T-1B Pre Spike

B-NV22-U-1A
B-NV22-U-Rt
B-DCO04-T-1A Post Spike

Blank

TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP

TCLP
TCLP

Dec. 10

100.9
100.1
100.3
101.3
101.3

100.3
100.2

5.04

2.66

1.1

~0.000

0.000
0.000
0.000
0.725
0.215
0.183
0.195

1.10

251

134

5.49

0.000
0.000
0.000
4.39
1.73
1.69
1.60
5.39

2.01

1.03

0.416

0.012
0.027
0.017
0.002
0.149
0.111
0.180
0.149
0.107

"0.000

5M13/97
1:37 PM

0.001

S%Batielle
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Fort Polk Demonstration Project Dec. 9 5M13/97
Project #: G337318-26 1:37 PM
Analyst: K. Blann

Instrument Detection Limit
Check Standard pg/mL 5.03 25.2 - 2.03 5.03

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank pg/mL 0.000 0.000 0.000 0.000
Method Blank (1) Soil Hg/miL 0.000 0.000 0.000 0.022
Method Blank (2) Soil pg/miL 0.000 0.000 0.000 0.005
Method Blank (3) Soil pg/mL 0.000 0.000 0.000 0.000
B-NV23-T-1D -200 ™ 8.1295 pg/g 68.1 213 104 19.0
B-NV23-T-1D 200 T™ 8.0549  pglg 69.2 228 106 19.7
B-NV23-T-1D Pre Spike -200 T™M 8.2376 pg/mL 6.82 16.8 6.12 1.63
B-NV23-T-1D Pre Spike | -200T™ 8.1479 pg/mit 6.91 16.8 6.31 1.64
B-NV23-T-1D . +30TM 7.8007 uo/g 771 1005 33.9 103
B-NV23-T-1E : -200 TM 8.3567  pglg 68.8 234 108 19.4
B-NV23-T-1E -200 ™™ 8.0731 pg/g 65.5 229 107 18.8
B-NV23-T-1E +30 TM 11.5764  pg/g 193 973 314 30.1
B-NV21-T-1D +30 TM 3.8696 pgig 770 71.0 9.09 163.7
B-NV21-T-1D Post Spike -200 ™ 8.1295 pg/mL 3.61 10.5 5.01 1.57

Check Standard Ha/mL

Blank pg/mL 0.000 0.004 0.000 0.007
Method Blank (1) Saoil pg/mL 0.000 0.024 0.000 0.012
B-NV21-T-1D ' -200 TM 7.9379  pg/g 56.6 129 81.1 174
B-NV21-T-1D -200 TM 8.1170  pug/g 69.0 147 811 19.4
B-NV21-T-1E -200 TM 8.0540 pg/g 56.2 134 825 18.1
B-NV21-T-1E -200 TM 8.4587  pg/g 545 127 77.5 17.8
B-NV21-T-1E +30 TM 6.3546  pg/g 140 88.1 9.52 63.5
B-NV21-T-1D Post Spike 200 ™ 7.9379  pa/g 2.98 6.60 3.89 1.46

Check Standard Hg/mL 5.08 26.0 2.02 5.13
Blank pg/mL 0.003 0.000 0.000 0.010
S G-51
2%~ Batielle
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Fort Polk Demonstration Project Dec. 6 5M13/97
Project #: G337318-26 1:37 PM
Analyst: K. Blann

Instrument Detection Limit Hg/mL _
Check Standard Hg/mL 5.04 25.2 2.02 5.03

Calibration Verification Standard

Quantitation Limit Standard 1

Method Blank (1) TCLP 0.000 0.0C0 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
B-DC03-T-1A TCLP 100.6 0.098 1.35 0.278 0.075
B-DCO3-T-1A TCLP 101.6 0.097 1.53 0.266 0.102
B-BCO3-T-1B TCLP 100.2 0.092 1.29 0.364 0.105
B-DC03-T-1B TCLP 101.1 0.095 1.28 0.314 0.083
TCLP

B-DC03-T-1B

B-DCO3-T-1B . TCLP 101.1  pg/mL 1.09 . 543 0.195 0.572

B-DC0O3-T-1A TCLP 1006 pg/mL 1.02 2.44 1.10 0.999

Blank ’ " pgimb 0.000 0.000 0000  0.000

$&Battelle
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Fort Polk Demonstration Project Dec. 5 513197
Project #: G337318-26 1:35 PM
o Analyst: A.D. Weiss

Instrument Detection Limit pg/mL
Check Standard

Calibration Verification Standard

-~ Quantitation Limit Standard 1

uantltatton Limit Standard 2

Blan
Method Blank (1) TCLP pg/mL 0.000 0.000 0.000 0.000
. Method Blank (2) TCLP ug/mL - 0.000 0.000 0.000 0.000
%% Method Blank (3) TCLP pg/mL 0.000 0.000 0.040 0.000
i B-NV29-T-1A TCLP 100.2 yug/mL 0.432 3.47 0.074 0.127
B-NV29-T-1A TCLP 100.8 pg/mL 0.462 3.49 0.652 0.164
B-NV29-T-1B TCLP 100.7 pg/mL 0.464 3.41 0.036 0.461
B-NV29-T-1B TCLP 100.3 pg/mbL 0.461 3.37 0.085 0.155
B-NV30-T-1A - TCLP 100.0 pg/mL 0.375 3.73 0.073 .0.424
B-NV30-T-1A TCLP 100.5 pg/mL 0.379 3.39 0.000 0177
B-NV30-T-1B . TCLP 100.1  pg/mL 0.355 3.64 0.021 0.122
B-NV30-T-1B TCLP 100.3 pg/mL 0.357 3.35 0.072 0.156
B-DCO02-T-A TCLP 100.4 pg/mL 0.131 1.87 0.381 0.015
B-DCO02-T-A ) TCLP 100.1  pg/mL 0.092 1.72 0.363 0.058
B-DC02-T-B TCLP 100.4 pg/mL 0.103 1.96 0.529 0.028
B-DC02-T-B TCLP 100.8 pg/mL G6.097 1.86 0.457 0.010
B-DCO02-T-B Pre Spike . TCLP 100.8 ug/mL . 1.00 499 0.265 0.468

piking Solution pg/mL 95
Check Standard ug/mL 4.82 24.2 1.92 4.83
Blank pg/mL 0.000 0000  0.000  0.000
“
2
A% G-49
%~ Bafielle
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Fort Polk Demonstration Project Dec. 4 5/13/197
Project #: G337318-26 1:34 PM
Analyst: A.D. Weiss

Blank ug/ml 0.000 0.000 0.000 0.001

s Battelle

- . - Pulting Technology To Work
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Fort Polk Demonstration Project Dec. 4
Project #: G337318-26
Analyst: A.D. Weiss

s rument Detection Limit pg/mL
Check Standard Hg/mL

Calibration Verification Standard
Quantitation Limit Standard 1

Qunltlon Limit S drd

an ug/ml
Method Blank (1) TCLP pg/mL
Method Blank (2) 4 TCLP pg/mL
B-NV27-T-1A TCLP 100.3 pg/mL
B-NV27-T-1A _ TCLP 100.8 pg/mL
B-NV27-T-1B TCLP 100.3 pg/mi
B-NV27-T-1B TCLP 100.0 pg/mL

B

27-T-1B Pre Spik TCLP

B-NV27-T-1A Post Spike - TCLP 100.3 pg/mL

Spiking Solution ug/mL

Check Standard

Blank Hg/mL
Methed Blank (1) TCLP ug/mi
Method Blank {2) TCLP pg/mL
B-NV16-U-1A TCLP 1009 pg/mL
B-NV18-U-1A TCLP 100.1  pg/mL
B-NV16-U-1B TCLP 101.5 pg/mL
B-NV16-U-1B TCLP 1011 pg/mL
B-NV20-U-1A TCLP 1002 pg/mL
B-NV20-U-1A . TCLP 100.7 pg/mlL
B-NV20-U-1B TCLP 1006 pg/mL
B-NV20-U-1B TCLP 100.3 pg/miL

P

-NV20—-B Pre Spi

B-N

B-NV21-U-1A TCLP
B-NV21-U-1B ~ TCLP
B-NV21-U-1B

-NV1 6-U-1A Post Spike

Check Standard pg/mL

% Batlelie G-47

- . . Putting Technology To Work

4.98

24.9

0.000
0.000
0.000
3.12
2.84
266

272

1.99

0.003
0.000
0.007
0.165
0.089
0.109
0.185
0.105

0.644

10.0

0.000
0.182
0.079
0.295
0.058
0.166
0.093
0.075
0.057

2.00

5/13197
1:34 PM

0.000
0.000
0.000
0.208
0.205
0.167
0.189
0.625

0.111

10.1

0.000
0.337
0.313
0.396
0.346
0.325
0.366
0.297
0.332
0.715

0.272
0.266
0.369

5.03



Fort Polk Demonstration Project Dec. 3 513197
Project #: G337318-26 1:34 PM
Analyst: A.D. Weiss

Instrument Detection Limit : pg/mL
Check Standard

Calibration Verification Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2 ug/mL 0.401 157 0.452

Blank Hg/mL 0.013 0.033 0.000 0.004
Method Blank (1) Soil Hag/mL 0.129 0.085 0.000 0.028
Method Blank (2} Soil pg/mL, 0.088 0.006 0.000 0.0281
Method Blank (3) Soil Hg/mL 0.052 0.000 0.000 0.026
B-NV20-T-1D -200 ™ 7.9943  pg/g 56.1 131 55.5 17.5
B-NV20-T-1D -200 ™ 8.2287 ugly 52.0 126 56.2 16.9
B-NV20-T-1D (1) +30 TM 75182  pglg 230 166 517 47.2
B-NV20-T-1D (2) +30 TM 58129 pglg 408 102 2.94 93.1
B-NV20-T-1E -200 TM 12.6420 pg/g 52.5 123 547 16.6
B-NV20-T-1E 200 TM 124100 pg/g 49.6 122 51.2 15.8
B-NV20-T-1E +30 T™M 12.7611 pg/g 131 76.1 7.95 271

200 TM 8.1757 pg/mL 6.47 13.2 4.50 1.56

B-NV20-T-1D Pre Spi

B-NV15-Z-1A
B-NV15-Z-1A
B-NV15-Z-1A Pre Spike
5

B-NV15-Z-1A Pre Spike

2899 14378 453 250

200 T™ 12,6420 pg/mL 4.29

B-NV20-T-1 E Post Spike

Spiking Solution pg/mi. 105 207 102

S<Battelie
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Fort Polk Demonstration Project Dec. 2 5M13/97
Project #: G337318-26 ) 1:34 PM
Analyst: A.D. Weiss

Instrument Detection Limit pg/mL _
Check Standard _ pg/mL 5.09 254 2.0 5.07

Calibration Verification Standard
Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank yg/m . , .

Method Blank (1) TCLP ug/mL 0.000 0.000 0.000
Methed Blank (2) TCLP pg/mL 0.000 0.000 0.000
B-NV25-T-1A TCLP 100.7 pg/mL 0.000 - 181 1.19
B-NV25-T-1A TCLP 101.1  pg/mL 0.000 1.86 1.12
B-NV25-T-1B TCLP 100.1  pg/mL 0.000 1.78 0.980
B-NV25-T-1B TCLP 100.6 pg/mL. 0.000 3.16 1.15
B-NV26-T-1A _ TCLP 101.0 pg/mL 0.000 183 0.496
B-NV26-T-1A TCLP 1006 pg/mL 0.000 1.75 0.532
B-NV26-T-1B . TCLP 101.8 upg/mL 0.000 173 0.493
B-NV26-T-1B TCLP 100.0 pg/mL 0.000 2.78 0.413
B-NV26-T-1B Pre Spike TCLP 100.0 pg/mL 1.08 6.16 0.286

B-NV26-T-1B Pre Spike

B-NV25-T-1A Post Spike

Blank pg/mL 0.000 0.000 0.000 0.005

s%Battelle G-45
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Fort Polk Demonstration Project
Project #: G337318-26
Analyst: A.D. Weiss

B-NV22-T-1E Post Spike

Check Standard

200TM

Nov. 27

8712 pg/mb

Hg/mL

4.80

5/15197
11:21 AM
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Fort Polk Demonstration Project Nov. 27 5/15/97
. Project #: G337318-26 11:21 AM
i Analyst: A.D. Weiss

Instrument Detection Limi
Check Standard Hg/mL 5.01 25.0

Calibration Verification Standard

Blank Hg/mL 0.000 0.000 0.000 0.000
iz Method Blank (1) TCLP pg/mL 0.000 0.000 0.005 0.000
:’ Method Blank (2) TCLP ' pg/mlL 0.000 0.000 0.010 0.000
B-NV22-T-1A TCLP 100.7 pg/mL 0.070 0.700 0.717 0.090
B-NV22-T-1A TCLP 1006 pg/mL 0.006 0.598 0.640 0.079
B-NV22-T-1B TCLP 101.0 pg/mL 0.011 0.485 0.680 0.350
B-NV22-T-1B TCLP 100.3 pg/mL 0.002 0.448 0.672 0.060
B-NV23-T-1A TCLP 100.3 pg/mL 0.010 1.63 0.564 1.48
B-NV23-T-1A . TCLP 100.1 pg/mL 0.010 1.80 0.609 0.050
B-NV23-T-1B TCLP 1004 wug/mL 0.000 1.87 0.585 0.033
B-NV23-T-1B TCLP 100.4 pg/imlL 0.000 1.71 0.542 0.045

B-NV22-T-1A Post Spike TCLP 1006 pg/mL 1.01 2.10 1.28 1.03
Spiking Solution

Check Standard

‘Blank

Method Blank (1) Soil 0.031 0.004 0.029
Method Blank (2) Soil 0.075 0.000 0.006 0.017
Method Blank (3) Soil 0.199 0.000 0.006 0.028
B-NV22-T-1D -200T™M 7.9976 62.5 112 91.5 21.0
B-NV22-T-1D -200 TM 8.4122 63.8 115 91.6 21.2
B-NV22-T-1D +30 TM 32151 47.0 51.7 13.2 28.1
B-NV22-T-1E -200 TM 8.0298 62.4 115 826 21.2
B-NV22-T-1E -200 TM 8.1712 62.9 113 91.0 214

61.3 368 247 18.6

B-Nv22-T-1E +30T™M 6.6324

B-NV22-T-1D Pre Spike

Sz Battelle o
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Fort Polk Demonstration Project " Nov. 25
Project #: G337318-26 .
Anazlyst: K. Blann

Instrument Detection Limit Hg/mL
Check Standard

Calibration Verification Standard
Quantltatlon Limit Standard 1

Quantltatlon Limit Standard 2

Blank
Method Blank (1) TCLP Hg/mL
Method Blank (2) TCLP ug/mL
Method Blank (3) TCLP Hg/mL
B-NV20-T-1A TCLP 100.6 pg/mL
B-NV20-T-1A TCLP 100.5 pg/mL
B-NV20-T-1B TCLP 100.1  pg/ml
B-NV20-T-1B TCLP 100.3 pg/mL
B-NV21-T-1A TCLP 1002 pg/mL
B-NV21-T-1A ' TCLP 1016 pg/mL
B-NV21-T-1B TCLP 100.0 pg/mlL
B-Nv21-T-1B TCLP 100.1  pg/mi
B-NV21-T-1B Pre Spike TCLP 100.1 pg/mL
£

Check Standard

Blank ug/mL
Method Blank (1) SOIL pg/mL
Method Blank (2) SOIL pg/ml
Method Blank (3) SOIL Hg/mL
B-NV14-FB-1A -200 TM 8.4321 Hgfg
B-NV14-FB-1A -200 TM 8.0899 g/
B-NV14-FB-1A -200TM 8.2738  ugig
B-NV14-FB-1A -200 TM 8.1833  ug/g
B-NV14-FB-1A (1) +30 T™M 8.0600 pg/g
B-NV14-FB-1A (2) +30 T™ 8.5547  pulg
B-NV14-FB-1A (3) +30 T™M 6.304C uglg
B-NV14-FB-1A Post Spike -200 ™ 8.4321 ug/mL

I

Check Standard

Blank Hg/mb

0.000
0.000
0.000
0.088
0.065
0.070
0.096
0.147
0.154
0.161
0.159

1.13

0.000
0.000
0.000
1.00
0.837
0.895
1.10
1.34
1.26
1.42
1.26
5.90

0.014
0.000
0.254
1.52
0.945
0.577
217
1.38
1.76
3.94

0.000
0.000
0.000
0.349
0.357
0.350
0.305
0.517
0.453
0.481
0.487
0.295

0.008
0.000
0.007
0.502
0.534
0.049
0.000
0.000
0.000
0.823

513197
1:34 PM

0.032
0.030
0.023
7.13
8.60
7.23
7.30
10.6
10.1
10.6
1.1
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Fort Polk Demonstration Project Nov. 22B 5/13/97
Project #: G337318-26 1:34 PM
Analyst: K. Blann .

Instrument Detection Limit pg/mL 0.004 0.063 0.052 0.001
Check Standard Hg/mL 5.01 25.1 N 0

Calibration Verification tandard

Quantitation Limit Standard 2 pg/mL 0.499 2.61 0.186 0.536

Blank pg/mL 0.070 0.092 0.000 0.008

Method Blank (1) SOIL pg/ml 0.408 0.185 0.000 0.026
Method Blank {2) SOIL ug/mil. 0.266 0.01¢ 0.005 0.020
Method Blank (3) SOIL pg/mL 0.219 0.000 0.000 0.024
B-NV18-T-1D -200 TM 8.3409 yg/g 48.0 172 63.5 14.3
B-NV16-T-1D 200 TM 8.1910 ug/g 48.2 177 66.8 14.4

B-NV16-T-1D +30 TM 84595  pglg 411 924 139 482

B-NV16-T-1E -200 TM 82743  pglg 46.0 166 63.8 14.0
B-NV16-T-1E -200 TM 8.0078  pglg 45.4 164 64.0 14.0
B-NV16-T-1E +30 TM 10.8709  pglg 224 2000 2.70 15.5

B-NV16-T-1D Post Spi 34

Blank pg/mL 0.039 0449 0000  0.020

LJ

S<Battelie o
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Fort Polk Demonstration Project Nov. 22 5113197
Project #: G337318-26. ‘
Analyst: K. Biann

1:34 PM

Instrument Detection Limit pg/mt. 0.019. 0.035 0.032 0.001
Check Standard I ' 1.99 4 5.04

Calibration Verification Standard
Quantitation Limit Standard 1
Quantitation Limit Standard 2

Blank

Method Blank (1) TCLP ua/mL 0.059 0.004  0.006
Method Blank (2) TCLP pg/mL 0.016 0.000  0.003
Method Blank (3) TCLP pg/mL 0.009 0.000  0.003
B-NV14-FB-1A TCLP 1003  pg/mL 0.055 0.000  0.892
B-NV14-FB-1A TCLP 100.1  pg/mL 0.041

B-NV14-FB-1A Pre Spike

B-NV14-FB-1A Pre Spike TCLP 100.1 ug/mL . 1.01 4.99 0.048 0.558

Spiking Solution Hg/mL 10.2 50.8 10.1 10.2

Check Standard ng/mL 5.15 2556 2.02 5.11

Blank pg/mL 0.166 0.088 0.000 0.019
Method Blank (1) SOIL pg/mL 0.591 0.165 0.006 0.034
Method Blank (2) SOIL pg/mL 0.579 0.065 0.000 0.033
Method Blank (3) SOIL pg/mL 0484 ~ 0.010 0.000 0.030
B-NV15-T-1D -200 T™ 8.4290 ug/g 51.30 121.9 53.89 17.76
B-NV15-T-1D -200 TM 7.8500 Ha/g 50.81 204.8 58.70 17.80

B-NV15-T-1D Pre Spik

B-NV15-T-1D
B-NV15-T-1E
B-NV15-T-1E
B-NV15-T-1E
B-NV15-T-1D Post Spike

iing Solution

Check Standard

Blank pg/ml 0.089 0.097 0.000 0.020

< Battelle
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Fort Polk Demonstration Project Nov. 19 . SM3197
Project #G337318-26 1:34 PM
Analyst - K. Blann .

Instrument Detection Limit
Check Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank

Method Blank (1) TCLP ug/mL 0.000 0.000 0.015 0.032

Method Blank (2) TCLP pg/mL 0.000 0.000 0.019 0.006

Method Blank (3) TCLP Hg/mL 0.000 0.000 0.002 0.006

B-NV15-T-1A TCLP 100.2 pg/mL 0.164 0.935 0.679 0.161
- B-NV15-T-1A TCLP 100.0 pg/mL 0.133 1.95 0.134 0.089

B-NV15-T-1A Pre Spike TCLP 100.0 pg/mL 1.01 5.95 0.118 0.532

B-NVi5-T-1B  TCLP 1003 pg/mL 0.159 0805  0.072  0.140

. B-NV15-T-1B TCLP 100.5 pa/mL 0.117 0.715 0.062 0.134
T B-NV16-T-1A TCLP 101.2 pg/mL 0.145 2.99 0.424 0.176
B-NV16-T-1A TCLP 101.0 pg/mb 0.163 1.87 0.360 0.167
B-NV16-T-1B TCLP 100.8 pg/mL 0.176 1.31 0.342 0.171
B-NV16-T-1B TCLP 100.3 pg/mL 0.170 1.13 0.350 0.148
B-NV15-Z-1A TCLP 100.7 pg/mL 1.73 6.74 0.038 1.42
B-NV15-Z-1A TCLP 100.7 pg/mL 1.72 6.76 0.033 1.37

B-NV15-T-1A Post Spike TCLP 100.2 pg/ml 1.1 5.20 1.1 1.06

Spiking Solution pg/mL 10.06 49.7 9.93 10.10
Check Standard

Tpgml 0. T 0.000 0002  0.004

%<Batelle
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Fort Polk Demonstration Project Jan. 21 sM3l97
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit Mg/mL _
Check Standard pg/mL 25.1 2.00 5.00

Calibration Verification Standard pg/mL 2.39 12.7 1.03 2.53

Quantitation Limit Standard 1 pg/mL 0.83 5.08 0.426 1.01

Method Blank
Check Standard

Quantitation Limit Standard 2

Blank Hg/mL 0.000

Method Blank . Soil Hg/mL 0.8654

B-NV25-U-1D - 200 TM 8.2790 pa/g 164 892 834 336
B-NV25-U-1D -200 TM 8.1138 ug/g 104 898 81.0 27.8
B-NV25-U-1D (1) +30 TM 8.0520 pg/g 8150 8539 605 " 831
B-NV25-U-1D (1) +30 T™ 8.0520 wg/g 8864 9621 662 946
B-NV25-U-1D (1) +30 T™ 8.0520 pg/g 9686 10681 713 1088
B-NV25-U-1D (2) +30 TM 8.0363 pg/g 4855 16224 837 493
B-NV25-U-1D (2) +30 TM 8.0363 pg/g 5096 17645 885 538
B-NV25-U-1D (2) +30 T™M 8.0383  uglg 5565 19586 978 632
B-NV25-U-1D (3) +30 T™M 74530 pg/g 3609 10224 353 384
B-NV25-U-1D (3) +30 TM 7.4530 pgl/g 3867 11488 379 429
B-NV25-U-1D (3) +30 T 7.4530  ug/g 4209 12941 421 485
B-NV25-U-1E =200 TM 8.3223  pug/g 114 870 78.5 28.9
B-NV25-U-1E -200 TM 8.1568  ug/g 162 866 77.0 333
B-NV25-U-1E (1) +30 TM 8.0866 ug/g 2123 10753 549 208
B-NV25-U-1E (1) +30TM 8.0666 g/g 2264 11988 597 228
B-NV25-U-1E (1) +30 TM 8.0666  pg/g 2360 13128 624 228
B-NV25-U-1E (2) +30 TM 6.9691 Hg/g 5513 18355 517 593
B-NV25-U-1E {2) +30 T™M 6.9691 uglg 5919 20146 558 655
B-NV25-U-1E (2) +30 TM 6.9691 uog/g 6632 22958 630 732
B-DCO05-K-1A (1) +30 T™ 6.0806 uglg OVR 14603 891 OVR
B-DCO05-K-1A (1) +30 TM 6.0906  ug/g 52261 16928 1071 6704
B-DCO5-K-1A (1) +30 TM 6.0906 pglg 60011 19194 1164 7889
B-DCO05-K-1A (2) +30 TM 6.2862  uglg 12539 20063 1857 1297
B-DCO05-K-1A (2) +30 T™ 6.2862  pglg 15478 22287 2039 1464
B-DCO05-K-1A (2) +30 TM 6.2862 pug/g 15405 24466 2191 1813
B-NV25-U-1D Post Spike -200 TM 8.2790 pg/mL 8.88

Spiking Solution ug/mL 10.7 51.2 10.2 10.4

£¥Batlelle
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Fort Polk Demonstration Project Jan. 16 5113197
Project #: G337318-26 :
Analyst: K. Blann

nstrument Detection Limit Hg/mL
Check Standard

Quantitation Limit Standard 2

Check Standard

Method Blank

B-Nv26-U-1D : -200 T™M 87154 pglo - 103 696
B-NVv26-U-1D -200 T™ 7.88738 palg 100 700
B-NV26-U-1D Pre Spike -200 TM 85182 pg/mL 8.16 374

B-NV26-U-1D Pre Spike

B-NV26-U-1D 9741 34046 1027
B-NV26-U-1D ' +30 TM Halg 10245 35813 - 1610 1108
B-Nv26-U-1D +30 TM Ha/g 11421 - 39086 1731 1254
B-NVv26-U-1E ©-200T™ 8.12568  ua/g 166 756 63.5 322
B-NV26-U-1E -200 T™ 8.0095  ug/g 107 744 62.8 25.8
B-DC04-U-1E +30 T 53882 pug/g 10775 12345 828 1109
B-DC04-U-1E +30TM 53882 uaglg 11835 13587 898 = 1242
B-DC04-U-1E +30T™M 53882 pofg 13431 16430 1027 1440
B-DCO4-U-1E -200 TM 7.9537  pgig 97.1 470 51.4 236
B-DC04-U-1E -200 T™M 8.3582 po/g 83.9 503 55.2 226
B-DC03-U-1E +30 T™M 0.3124 ug/g 48329 293598 22772 5090
B-DC03-U-1E +30TM 03124 pg/g 51248 304481 24203 5394
B-DCO03-U-1E +30T™™ 0.3124  pglg 56114 . 332266 26917 6591

B-NV. _ i 5.79 246

Check Standard pafmb 5.01 248 2.04 5.04

Blank o pg/mL 0.064 0.000 0.007

s=Battelle
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Fort Polk Demonstration Project Jan. 15 5M13/97
Project #: (G337318-26
Analyst: K. Blann

Instrument Detection Limit
Check Standard ug/mL 4.98 25.0 2.00 4.97

Calibration Verification Standard 2.52

Quantitation Limit Standard 1

Blank pg/mL 0.000

Method Blank Soil Hg/mL 0.129 0.015 0.001 0.009
B-NV22-K-1A -200 T™M 8.3142  uglg 354 299 44.5 7.03
B-NV22-K-1A -200 T™ 8.2285 pgig 38.3 308 451 7.44
B-NV22-K-1A Pre Spike -200 TM 8.2590 pg/mL 5.46 20.5 3.23 1.10

_ : .0565. 10.5 271
B-NV22-K-1A (1) +30 TM 8.0565 11.8 31.8
B-NV22-K-1A (1) - +30T™ 8.0565 34.3 11.4 52.8
B-NV22-K-1A (2) +30 TM 8.1529 342 356 49.5
B-NV22-K-1A (2) +30 TM 8.1529 368 392 56.0
B-NV22-K-1A (2) +30 T™M 8.1529 374 440 722
B-NV22-K-1A (3) +30 T™ 6.3253 70.6. 12.8 17.2
B-NV22-K-1A (3) +30 TM 6.3253 69.9 13.5 17.7
B-NV22-K-1A (3) +30 TM 6.3253 26.1 391 416 25.5
B-NV22-C-1A (1) +30 TM 8.0209 159 229 0.972 . 2841
B-NV22-C-1A (1) +30 TM 8.0209 170 269 0.224 31.6
B-NV22-C-1A (1) +30 TM 8.0209 148 236 NA 33.3
B-NV22-C-1A (2) +30T™M 8.1285 32.2 230 4.93 17.0
B-NV22-C-1A (2) +30TM 8.1285 30.9 268 4.92 18.3
B-NV22-C-1A (2) +30 ™™ 8.1285 NA 218 121 13.3
B-NV22-C-1A (3) +30 T™M 5.7570 342 kel 3.61 444
B-NV22-C-1A (3) +30 T™M 5.7570 364 207 5.63 48.1
B-NV22-C-1A (3) +30T™ 5.7570 331 138 15.5 52.8
B-DC05-C-1A -200 TM B.3496 31.1 182 304 6.18

B-NV22-K-1A PostSpike ~~ -200TM  8.3142 2.46 17.4 282 127

‘Check Standard | ng/mL 5.00
‘Blank ba/mL 0.000 0000 0001 0000
S G-76
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Fort Polk Demonstration Project Jan.13 5113197
Project #: G337318-26 .
Analyst: K. Blann

Instr ‘
Check Standard . . 2. 5.04

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank

Method Blank Soil
B-NV21-U-1E -200 ™ 8.1858 92.7 599 62.8 27.8
B-NV21-U-1E -200 TM 8.0984 92.3 605 62.5 28.2
B-NV22-M-1A (1) +30 T™M 8.0816 456 1158 86.8 53.6
B-NV22-M-1A (1) +30 ™ 8.0816 457 1197 89.5 55.1
B-NV22-M-1A (1) +30 T 8.0816 324 1256 88.7 52.8
B-NV22-M-1A (2) +30 ™™ 8.0256 381 383 23.0 43.4
B-NV22-M-1A (2) ‘ +30 T™M 8.0256 383 401 235 44.5
B-NV22-M-1A (2) +30 T™M 8.0256 255 384 254 37.6
B-NV22-M-1A (3) +30 T™M 8.0877 105 689 41.0 13.7
B-NV22-M-1A (3) +30 T™ 8.0877 919 721 427 12.8
B-NV22-M-1A (3) +30 TM 8.0877 NA 716 37.8 5.6
B-NV22-M-1A (4) +30 ™™ 8.0376 271 2005 211 33.0
B-NV22-M-1A (4) +30 TM 8.0376 270 2134 222 335
B-NV22-M-1A (4) +30T™ 8.0376 121 2238 245 234
B-NV22-M-1A (5) +30 T™M 5.9463 222 257 21.3 25.5
B-NV22-M-1A (5) +30 T™M 5.9463 210 264 22.8 24,5
B-NV22-M-1A (5) +30 T™M 5.9463 NA 169 16.6 7.2
B-DC03-U-1D +30 TM 2.2020 24723 34314 2009 2529
B-DC03-U-1D +30 TM 2.2020 26530 36294 2103 2734
B-DC03-U-1D +30 TM 2.2020 28851 39968 2274 3022
B-DC04-U-1D 200 T™ 8.0541 104 494 52.2 27.4
B-DC04-U-1D -200 T™ 8.4252 88.1 484 52.4 25.2
B-DC04-U-1D +30 TM 4.7640 12922 25197 1283 1319
B-DC04-U-1D +30 TM 4.7640 14051 27141 1374 1453
15065 29681 1465 1594

B-DC04-U-1D +30 TM 4.7640

o

>=Batielle
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Fort Polk Pemonstration Project Jan. 21 5113197
Project #: G337318-26
i Analyst: K. Blann

Check Standard

Blank _ Hg/mL 0.178 0.000 0.002 0.000

S%Balfelle
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Fort Polk Demonstration Project Jan. 23 5113197
Project #: G337318-26
Analyst: K, Blann

Instrument Detection Limit ug/mL

Check Standard pg/mb 25.0 2.00 4.99

~alibration Verification Standard
Quantitation Limit Standard 1 Hg/mL 0.96 5.25 0.414 1.05

Quantitation Limit Standard 2

Blank ug/mL 0.000 . .000
Method Blank Soil pg/mtL 1.80 . 0.020
B-DC03-U-1E -200 TM 8.3474 pg/g 77.7 51.7 20.6
B-DCO03-U-1E -200 TM 8.2228 ug/g 84.7 54.3 211

3.75 1.66

1E Pre Spik

B-DC03-U-1D

B-DC03-U-1D » -200 TM 7.9180 76.2 496 47.7 20.0
B-DCO03-FB-1A . -200TM 8.3102 6.17 467 0.6314 6.19
B-DCO3-FB-1A 200 T™ 8.0845 6.35 5.66 1.28 6.22
B-DCO05-C-1A (1) +30 ™™ 8.1231 37.7 367 242 18.6
B-DC05-C-1A (1) +30 T 8.1231 28.2 428 30.2 19.8
B-DC05-C-1A (1) +30 TM 8.1231 NA 338 55.0 11.2
B-DCO05-C-1A (2) +30 T™™ 8.1425 8044 3210 111 812
B-DCO05-C-1A (2) +30 T™ 8.1425 9057 3897 127 972
B-DC05-C-1A (2) +30 T™™ 8.1425 10532 48601 126 1171
B-DC05-C-1A (3) +30 TM 2.7035 311 9913 478 371
B-DCO5-C-1A (3) +30 T™M 2.7035 252 10708 507 26.9
B-DCO05-C-1A (3) NA 11607 639 38.2

1.92

B-DCO03-U-1E Post Spi

Check Standard bg/mL ~ 5.02 25.4 2.02 508

Blank pg/mL 0.000 0.000 0.001 0.000
Method Blank Soil pg/mL 0.550 0.065 0.000 0.026
B-WZ-A3 -200 ™™ 8.0511  pg/g 32.0 23.3 0.676 129
B-WZ-A3 200 TM 8.3222  pg/g 25.8 19.1 0.601 111
B-WZ-A3 200 TM 8.2655 pg/g 249 17.5 0.854 114
B-WZ-A3 -200 T™ 8.0966  pg/g 26.1 18.5 0.865 114
B-WZ-A3 +30 ™ 8.4521  uglg 3.48 3.26 0.114 49.0
B-WZ-A3 +30T™M 8.4521  pg/g NA NA NA 57.6
B-WZ-A3 +30 T™M 8.4521  pgig NA NA NA 83.6
B-WZ-A2 -200 TM 8.2898  pg/g 19.6 40.0 0.789 139
B-WZ-A2 -200 T™ 8.0864  pgl/g 16.6 39.0 1.37 141
B-WZ-A2 +30 T™M 8.4908 gl 1.51 363 NA 335

S G-80
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Fort Polk Demonstration Project Jan. 23 5113197
Project #: G337318-26 :
e Analyst: K. Blann

B-WZ-A2

Y

Fapa

B-WZ-A2 | +30TM 8.4909  pglg
.. Bwz-a1 +8 T™M 8.1279  pug/g
© B-WZ-A1 +8 TM 8.1279  glg
B-WZ-A1 +8 TM 8.1278  pg/g
B-WZ-A1 -200 TM 8.3355 pg/g
T B-WZ-A1 -200 T™ 8.3774  pglg

B-WZ-A3 Post Spike

Spiking Solution

Check Standard pg/mL 4.51 23.2 1.84 4.66

ORI
N e

¢ Blan na/mL 0.000 0.000 0028  0.000
Method Blank Soil pg/mL 0.232 0.000  0.001 0.015
B-DCO5-K-1A 200 T™M 7.9619  pgig 48.4 978 83.9 8.80
B-DCO5-K-1A -200 T™ 7.9903  pgig 39.3 977 83.1 9.68
B-DCO5-K-1A -200 T™M 8.0577  uglg 576 965 82.4 9.60
B-DCO5-K-1A -200 T™ 8.3371  pgig 34.8° 976 88.6 7.33
B-DC05-K-1B . 200TM 8.2309 po/g 53.9 - 1028 89.9 8.45
B-DC05-K-1B 200 TM 8.0023 pglg 56.1 1022 88.3 8.80
B-DCO3-FB-1A +30 TM 8.1573  pglg 0.841 185 18.6 10.1
B-DCO03-FB-1A _ +30 TM 8.0174  pglg 0.556 268  0.030 10.2
B-DC03-FB-1A +30 TM 3.7920 poig NA 268 28.9 9.61
B-DCO3-FB-1A +30 TM 3.7920  pgig NA 285 35.7 7.73
B-DC03-FB-1A +30 TM 37920 uglg NA 15.3 16.9 105
B-DC05-C-1B (1) +30 TM 8.0629  yglg OVR 1288 140 1708
B-DC05-C-1B (1) +30 T™ 8.0629 uglg 17078 1463 167 1984
B-DC05-C-1B (1) +30 TM 8.0629 pg/g 20290 1685 204 2409
B-DC05-C-1B (2) +30 TM 54902 pglg 4499 1897 178 488
B-DC05-C-1B (2) +30 TM 54902  uglg 4969 2184 201 553
B-DCO05-C-1B (2) +30 TM 54902 uglg 5579 2295 244 651
B-DCO5-K-1A Post Spi pg/mL 48.1 4.62 1.51

ikg Solution

Check Standard

Blank 0.007 0.018

Method Blank Soil 0.033 0.008 0.062
., B-DCO8-P-1A =200 T™M 8.0021  pg/g 6261 16243 404 1072
i2  B-DCOB-P-1A -200 T™M 8.3300 ng/g 6341 14742 406 1078
=2 B-DCOB-P-1A +30 ™™ 10.7377  palg 10047 11027 549 1632
B-DC06-P-1A +30 T™M 10.7377  ugfg 11623 13560 646 2042
B-DCO08-P-1A +30 T™M 10.7377  ualg 13755 15916 781 2499
B-NV25-P-1A 200 T™™ 8.1744  ug/g 4245 16667 312 688
B-NV25-P-1A -200 T™ 8.2715  ug/g 4275 16019 306 690
B-NV25-P-1A +30 TM 0.9130  pglg 4576 69726 331 752
SNz, G-81
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Fort Polk Demonstration Project Jan. 23 5/43/97
Project #: G337318-26
Analyst: K. Blann

B-NV25-P-1A +30 TM 0.9130 palg 4854 75268 359 801

B-NV25-P-1A +30 T™ 0.9130 ug/g 5702 84272 698 1195
B-DC12-T-1E ) -200 ™ 8.1934 ug/g 88.5 543 74.9 22,7
B-DC12-T-1E -200 TM 8.1688 ug/g 83.8 539 74.8 21.5
B-DC12-T-1E +30 ™ 51693 gl 4879 26464 1051 517
B-DC12-T-1E +30 T™ 5.1693 ug/g 5297 28921 1127 567
B-DC12-T-1E +30 ™ 51693 ug/g 6028 32616 1236 660
B-DC12-T-1D . =200 ™ 8.5793 ug/g 94.4 623 74.7 24.9
B-DC12-T-1D -200 ™ 7.8631 ug/g 89.0 614 77.3 23.5
B-DC06-P-1A Post Spike -200 T™ 8.0021

Spiking Solution

Blank pg/mL 0.189 0.008 0.012 0.026
B-DCO0B-P-1A -200 TM 8.0021  pg/g 7314 19045 477 1298
B-DCO0B-P-1A . 200 TM 8.0021  pglg 8656 22544 567 1566
B-DCO8-P-1A 200 TM 8.3300 uwg/g " 7491 17527 473 1322
B-DCOB-P-1A . -200TM 8.3300 yug/g 8819 20804 557 1587
Spiking Solution ' pg/mL 10.3 52.3 10.0 10.3

ek Standard "~ pg/mL 5.19 255 2.03 5.10
Blank ug/mL 0.185 0.013 0.013

Sz G-82
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Fort Potk Demonstration Project Jan, 24 513197
Project #: G337318-26
Analyst: K. Blann

Instrument Detection Limit pg/mL
Check Standard - pg/mL 4.99 25.0 202 . 498

Calibration Verification Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank 0.000 0001  0.000

Method Blank Soil 0.171 0.000 0.030
B-DCO06-L-1A -200 TM 8.0754 410 149 29.1
B-DCO6-L-1A 200 TM 8.0448 389 151 291

B-DCO06-L-1A Pre Spike

B-DC06-L-1A Pre Spike

B-DCO6-F-1A

B-DCO6-F-1A 200 TM 8.3384  pglg 59
B-DC02-L-1A . 200TM 7.9417  pglg 101
B-DC02-L-1A -200 T™M 7.9856  pglg 98.9
B-DC02-L-1A +30 TM 73109  uglg 125
B-DC02-L-1A +30 TM 7.3109  pg/g 121
B-DCO2-L-1A +30 T™M 7.3109  pglg 4.92
B-DC06-L-1A +30 TM 58082 uglg 148
B-DCOB-L-1A +30 T™M 58082 pg/g 145 488
B-DCOB-L-1A +30 T™M 58082 pg/g NA 428
B-DC12-T-1D +30 TM 25344  pg/g 20391 34635
B-DC12-T-1D +30 TM 25344  pglg 21697 36273
B-DC12-T-1D +30 T™M 25344  uglg 24858 40325
21.0

B-DC06-L-1A Post Spike -200 TM 8.0754 pg/mL 5.92

Blank } ' pg/mL 0128 0000 0.000  0.000

< Batlelle o

- - « Putting Technology To Work



Fort Polk Demonstration Project
Project #: G337318-26
Analyst: K. Blann

Jan. 27

5113197

Instrument Detection Limit
Check Standard

Calibration Verification Standard

Quantitation Limit Standard 1

Quantitation Limit Standard 2

Blank

Method Blank (1)
Method Blank (2)
B-DC05-C-1A
B-DC05-C-1B
B-DC05-C-1B
B-DC05-K-1B
B-DCO5-K-1B
B-DC05-K-1B

C-1A Post Spik

Soil
Soil
-200 TM
-200 TM
-200 ™™
+30 T™M
+30 T™
+30 TM
200 TM

8.1259
8.1425
8.0211
9.8202
9.8202
9.8202
8.1259

HgfmL
pg/mL

pg/mb

Hg/mL
ug/mi.
Hg/g
Hg/g
Ho/g
Hg/g
va/g
Ha/g
Hg/mL

YT

0.081
0.046
185
184
186
12751
14928
16710
12.6

2.05

1.03

0.000
0.005
0.000
31.0
31.0
31.3
1532
1705
1866
2.29

0.000
0.061
0.000
3.95
2.88
2.36
1577
1899
2090
1.17

Check Standard

Blank ‘ pg/mL 0.000 0.013 0.003

B-DC05-K-1B +30T™ 9.8202 ugig 18309 16364 1822
N G-84

$%Balfelle
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Fort Polk Demonstration Project Jan..30 5/13/97
~ Project #: G337318-26
i«" : Analyst; K. Bfann

Instrument Detection Limit pg/mL
Check Standard Mg/mL 4.95 248 1.96 4.95

i:  Quantitation Limit Standard 2

Blank o 0.000 0.000  0.011 0.000

i Method Blank Organic pg/mL 0.021 0.000 0.000 0.003
Method Blank Organic yg/mL - 0.024 0.000 0.008 0.000
¢:  Method Blank Organic ug/mL 0.006 0.000 0.c00 0.000
£ B-DC05-z-1B -200 T™ 2.0150 pg/g 2030 10640 456 193
B-DC05-Z2-1B -200 TM 20150 ug/g 2127 11231 49.0 198
B-DC05-Z-1B -200 TM 2.0589  pg/g 1811 89565 42.7 173
B-DC05-Z-1B -200 ™ 2.0589 ug/g 1946 10374 43.2 181
B-DC05-Z-1B -200 TM 2.0589 uglg 1665 10583 48.6 119
B-DC05-Z-1B -200 TM 2.0004 pg/g 2017 10148 43.9 199
B-DC05-Z-1B -200 TM 2.0004 pg/g 2115 10738 49.1 203
B-DC05-Z-1B © <200 TM 2.0004 Lg/g 1865 10988 35.5 148
.- B-DC05-2-1B -200 TM 20016 ug/g 2035 10542 451 194
~ B-DC05-Z-1B -200 TM 2.0016 pg/g 2175 11351 50.7 203
B-DC05-Z-1B -200 T™M 2.0016 pg/g 1828 11641 56.5 138
B-DCO05-Z-1B Pre Spike -200 TM 2.0065 235 111 2.09 2.64

B-DC05-Z-1B Pre Spike
B-DC05-Z-1B Pre Spike

B-DC05-Z-1B Pre Spike

B-DC05-Z-1B Pre Spike

Blank 0.044 0.000 0.004 0.007

S Batielle
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Fort Polk Demonstration Project March 17 513197
Project #: G337318-26 1:51 PM
Analyst: A D. Weiss

Instrument Detection Limit - pg/mL
Check Standard pg/mL 5.06 25.2 2.03 5.05

Calibration Verification Standard
Quantitation Limit Standard 1

Quantitation Limit Stadard 2

pg/mL 0026 0012 0000  0.001

Blank

Method Blank (1) TCLP Hg/mL 0.000 0.000 0.000 0.000
Method Blank (2) TCLP pg/mL 0.000 0.000 0.000 0.000
B-NV27-T-1A TCLP 100.3 pg/mL 0.4074 3.354 0.1202 0.181
B-NV27-T-1A TCLP 100.8  ug/mL 0.313 3.09 0.096 0.182
B-NV27-T-1B TCLP 100.0 pg/mbL 0.332 2.91 0.109 0.161
B-NV27-T-1B TCLP 103.0 pg/mL 0.294 2.90 0.109 0.142
B-NV27-T-1B Pre Spike TCLP 100.3 pg/mL 1.16 6.30 0.104 0.581

B-NV27-T-1B Pre Spike

B-NV27-T-1A Post Spike

s%Battelle

. . . Putting Technology To Work

R0



: Fort Polk Demonstration Project March 18 5113197
Project #: G337318-26 1:51 PM
Analyst: K. Blann ‘

Check Standard pa/mL 5.05 25.0 202 4.99

Calibration Verification Standard pg/mL

Quantitation Limit Standard 1

Quantitation Limit Standard 2 pg/mL 0.513 246 0213 0501

.. Blank pg/mL 0.027 0.000 0.004 0.006
' Method Blank (1) Soil Hg/mL 0.024 0.085 0.c86 0.000
Method Blank {2) Sail pg/mL 0.001 0.000 0.001 0.000
Method Blank (3) Soil Hg/mL 0.000 0.000 0.000 0.000
B-NV22-M-1A -200 TM 84331  ug/g 88.9 1661 211 14.5
B-NV22-M-1A -200 TM 8.0245 pg/g 102 1662 214 156
] B-NV22-M-1A Post Spike -200 TM 8.4331 ug/mL 73.9 9.69 1.60

Method Blank (1) Soil 0.062 0.266 0.012 0.003
B-DCO05-K-1A ' -200T™ . 7.9619  ug/g 54.6 1047 92.3 9.47
B-DCO5-K-1A -200 TM 7.9903 pg/g 44.4 1047 90.2 8.30
B-DCOS5-K-1A i =200 TM 8.0577  ug/g 65.4 1041 90.6 10.5
B-DC05-K-1A -200 T™ 8.3371  pa/g 40.6 1078 94.4 8.20
F B-DCO5-K-1A Post Spike -200 TM 7.9619 pg/mL 3.20 46.5 4.70 1.35

heck Standard

Blank
B-NV22-M-1A 200 TM 8.4331 ug/g

B-NV22-M-1A 200 T™™M 8.0245 pglg
B-NV22-M-1A Post Spike 8.4331

0.011 0.014
1789 220 16.0
1763 227 16.2
2.85 1.17

Spiking Solution

Check Standard

.

3!

s

£

%<Batlelle
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Fort Polk Demonstration Project March 25 5M3/97
Project #: G337318-26 . 1:51 PM
Analyst: K. Blann

Instrument Detection Limit pg/mL
Check Standard pg/mL 5.02 25.0 1.99 5.02

Quantitation Limit Standard High 1.01 5.19 0.415 1.05
Quantitation Limit Standard Low

.Blank

Method Blank (1) 01-05-87 Soil Hg/mL 0.000 0.000
Method Blank (2) 01-05-97 Soil pg/ml 0.000 0.000
Method Blank (3) 01-05-97 Soil pg/mL 0.000 0.000
Method Blank (1) 01-07-97 Soil pg/mt 0.000 0.000
Method Blank (2) 01-07-97 Soil pg/mL 0.000 0.000
Method Blank (3) 01-07-97 Soil ' ug/mb 0.000 0.000
Method Blank (1) 01-08-97 Soil pg/mL 0.000 0.000
Method Blank (2) 01-08-97 Soil pg/mL 0.000 0.000
.Method Blank (3) 01-08-97- Sail 0.000 0.000

Check Standard

Blank “pg/mb

S%Battelle

. . . Putting Technology To Work




J+0M of ABojouyaat Sumng -+ - -

u SNeNed %

Sl aeiad

i o .M
-¥1-4-800Q-9
mo.o.ow i | plepumig uoelqien

%mr..

o

BJS Uofjeigye

W

116 0l€s g'ee 186 €9 89ZL1 B/6n

8/ ozy 69'2 9'9% 905 $06 qu/Bn  ggzo'g ZVY1i-4-800a-9
or8 yOLYE §'95 €16 8G¢1 00¥61 B/6n

¥'9L ¥512 o5’ 8¢l okl 1961 TwbBn  p6r0'8 -¥1-1-9000-9
$0.2 81892 1002 1625 9¢8 yisoy B/6n

91z .91z K] £Z¥ 6'99 Zyee - TwBn 1zoo's -¥1-d-5000-9
662 €Sl 10§ 8o¥ 16€ JRFA 6/6n

£0Z zel 0¥ AV~ gl ¥96 Jwbn o se66°L -J1-N-+000-9
099} 6148 £'6¢ zls 1) 960Z1 6/6n

£7} yay 662 14 1'e9 vzol qw/bn ggopg 1-Q1-1-8000-8
%L1l %801 %90 %80 %801} %06 Aianooay juasaly
eyes  Z8E'S 6250 L¥S0 88  $92'0 w/Bn Z Piepuelg Jjwiy uoyeueny

8"

R : HE L
¥6°01 910l €0'} $0°'1 886 £08°0 - uibn | plepue)g ywr uoelueny
. 560 810’ s S00°0- 0860~  /81°0- Jwybn . | PIEpUE)S UONEIqHRD
o -

AR
R

SR e

o D8 87 C piepuejg uojeigien
o 8 455

€ plepue)g uopeiqes
Jlwi] Uonaaja( Justunnsy

p
uuRlg W UASY JsAjely
Wd 2621 92-81€.E€-D #osfold
L6/} y08{oid uofensuowaq Yo Ho

G-89



QA Data Summary

Sr=Batielle

- - - Putting Technology To Work



e

“olieinep prepuels YGIY Uf Bullinsar uoissBID BU) Ul POSN SEM [ OU PUB MO[ DISM SIIAS] Auownuy

i
i

Py

L.

%¥'9
%01

%b01
%26

%901
%801
%20l
%801
%501
%96

%90}
%.01
%501
%EB

%L01
%0L1L
%901
%901
%911
YAR
%801
%801
%.01
%0L1
%801
%66
%96
%06

%¢8
%26
%V6
%.8

%E'9
%86

%66
%96
%S0}
%011
%66
%Z6
%6
%Z6
%86
%/L6
%26
%8
%S01
%¥6
%86
%86
%.0L
%56
%001
%96
%66
%501
%00}
%004
%86
%01}

Syiom, ot ABotouysag Sumng - - ¢

TN L

%16
%10t
%001
%6

%9'P
%201

%66

%96

%0l
%901
%501
%014
%1L0L
%00}
%P0}
%0}
%¢€6

%56

%901
%c0L
%20l
%201
%601
%801
%4014
%901
%E0L
%S0l
%66

%20l
%101

N

pajesi]
pajess)
pajesil
quelg pstd
pejeal}
-

96-99Q-20
86-AON-L2
96-NON-GZ
96-AON-Z2
96-AON-6|

idg |eandjeuy 4191
‘A8Q Mg
abelany

pajeal] 214
pelearl  96-98Q-9L &2
psjeasjun e
psjeanun  gg-09Qg-zL €2
palealj e
pajeas] (YA
paleal| 0Z
pajeal]  96-98Q-0L 51
pejeat] gl
pajeal]  96-98(Q7-80 /I
pajeal] ]
pajeall  gg-09(Q-G0 Gl

pajealun vl

pajeaqun tl

pajeal) Zl
pajeal)  96-09Q-¥0 LI
pajeal] ]
pajeasl  96-990-20 B
pejeal] 8
pejeall  96-nON-~JZ L
psjeas] 9
pajeal)  96-AON-GZ G
NUE|g pield 14
JUe|g Pisl4  96-AON-22 £
pajeal)] Zc

3

Bess i
R

SalI8A028Y om_nm XLIBW d10L

G-91



‘uonEIAGD plepUe)s Jo 5RIAB L pOpNIoul JOU BIEP g4 9 uef

4By A1eA st uCnENUBDUOD Gd BidWes ‘uotjelUBou0d oxids sjendolddeut jo Ynsal e sI AJBAODR) Qd J00d

‘1661 ‘L1 yotew pawiopad sisAleuesy

d101-00V0

%8'¥
%66

%20l
%c0l
%601
%E01
%86
%726
%101
%¥01
%16
%101
%001
%.L6
%6
%56
%L0L

%%’'S
%001

%601
%b0L
%101
%101
%18

%96

%e01
%004

%20l

%58
%c0l
%86
%56
%%¥6
%E0)

%88
%96

%Ee-
%6
%0¢!
%96
%EQL
%.L8
%001
%56
%66
%.04
%001
%<6
%E8
%68
%001

T -
i\ OL HEUPGUYI) uuuild *

alloyed i

%9'S
%001

%801}
%10}
%201
%101
%001
%2C6
%40l
%20}
%66
%20l
%01
%86
%16
%S6
%Ch)

7 pajessun
ZM
d
o)
pajeanun
pajeat|
pajeanun
A
2
pajeal]
pajesaly
pajesal],
pajeal]
pojeasun
pajeal)

‘heq Ms
obesony

L6-uer-g0
L6-uer-go
96-08(-1¢
96-99Q-0€
96-98(-81

96-090-91
96-090-€l
86-98Q-¢i

96-990Q-0}
96-020-90
96-080-50

96-98Q-+0

0z
61
8l
L1
Sl
G
¥yl
£l
4
2

0O M~

G-92



Yiopm oy ASojouyoat Sumng -+ -

Jljled sz

s|dweg ayidg xuzep
ommwvmmmmwFmowmpmwtmrmvvrmvm_‘ L 0L 6 8 L 9 ¢ v ¢ z

- %01
- %0¢
- %0E
- %0p
- %08
- %09
| %0.
%08
- %06

(..\!.Jlﬂ.'...\ \ o

Alonosay ayidg

%011
nwr welel I %ozl
%0¢1
- %0b1

" %0%1

S OUZ - %001
UOWIJUN —

auy - %041
Jaddon) e

%081

oujz pue Auowipuy Jeddos
(p1ov ou0jy204pAH) Z J0pusp - seuenooey oxidg XIFeW J19L

R W * o
jv:-»—w&-.r.vx e -

G-93



#1047 0L ABBjOUYaL BuInd * °

alved

ajdwes ayidg xuje

9, 6L ¥ €L T L O 6 8 L 9 s ¥ € T |}

9z 62 vz €¢ ¢ Lz 0z 6L 8L L
_ ‘ _ . . . . . : . . . _ _ : %05

¢ : L . 2 | i

- %09

- %0.L

l.lll'llllllllllltlI..'lenl|l|||I...|i|||||||!.||II|I-III.1..|||||.|.I||..|'.|II|

e e ] e

- %08

- %06

i a\ooow

Aeaooay aidg

] o\oo_, 1

- %021
ywin jebiel

o e s i e o S o o S SR o S i . S S S v e s ———— —— . i o
-_— - — .Inllll.ln.l-lll.l.lll.lllliul.n.lillll.lrilllllll.l..ll||||l|:...ll.l|.|l|.|l...llt

- %0¢E1

] o\cov_‘

%051

peaT
(P19 2110]Y20IPAH) Z JOPUBA - SelBA0deY AMidS XINEN d101

G-94



diopA o1 ABojouyosay Sumng ¢+ -

ETTENER B

rydpooduonzifngeisyw

a|dweg ayjidg jeanhjevy

0 6L 8 L1 9L G .v_‘ gL 2l L 0l 6 8 L 9 S 14 £ [4 3
i (] ] 1 L L L] L L 1 L H & L1 L L L 1] L O\Qom

- %09

- %0L

%08

%06

- %001

Kianooay axyidg

%011

- %021

|- — e e — Illl'lllllli.&l'llllll"'lllf'llllll.llll..lll.l.i..nll.nlnlllllllllII....!III.lIIIllII

%01

U7 —y—
Auownuy —m—
Jaddon) —e—

T

%0PL

%051

aujZ pue Auownuy ‘teddon
(p1ov auo1ya01pAH) Z 4opuap - Aienosey exids jeonAleuy 401

bk ok
.....aﬂ?..uw

G-95



[EXCR

pudipeduopziiusersyw

a|dweg ayidg [eopnAleuy
61 8l Ll 9l S 14" 1548 ¢l L 1] 6 ] L 9 g ¥ € [4 l

s s s 2 vy e et

nwyjebley

I —
e e o e Y T . S S T o S s St St S e A s PO S
it . . e St i e . S s S o G e e T P

T

pes
(p1oy 910]y20IpAH) Z Jopusp - A1aA0dey axids [ednfjeuy d10L

. v J1unA of AF sc::umu. auind *

analed Mm

%08

%09

%0.L

%08

%06

%001

AaAcday aidg

%Qk1

%02}

%0¢L

%0%]

%085}

G-96



"yBiy Auaa s1am suclie.jueouoo edwes ‘aae) axids ejeudosddeuy

‘yBiy AseA siom suoljesjuanuos eidwes

|ens| ayids eendoiddeu;

XHIEN W1-D0VD

%0.L
%88
%96
%686
%0}
%00}
%G04
%66
%E01
%86
%01
%501
%101
%86
%001
%S01
%8
%16
%66
%.6
%866
%.6
%001
%E01
%.L6
%66
%%01
%c0lL
%921
%501
%10}
%t0}
%S0l
%801
%86
%66

%L
%8
%L8
%6
%92
%LL
%28
%l
%9
%89
%28
%68
%EL
%¥.
%¥8
%LL
%48
%<6
%001
%L6
%vL
%¥8
%011
%EO L
%19
%L9
%001
%68
%921
%t
%8.
%6.L
%€E8
%¥8
%16

Jronn of ASoouyoay Bu., .

dlojled

%0¢- %8y
%¥S YolL
%96 %L6
%10} %00}
%L6 %66
%86 %¥6
%101 %0}
%56 %L6
%001 %86
%16 %L6
%04 | %0l
%¥LL %01
%86 %86
%L6 %86
%101 %86
%.L6 %E0}
%88 %28
%8 %06
%96 %86
%56 %86
%¥6 %L6
%16 %S6
%0t %101
%96 %60}
%16 %101
%E6 %E0}
%¥6 %eoL
%E6 %66
%EL1 %611
%.6 %b0L
%86 %c0l
%86 %e0l
%04 %10k
%E6 %801
%86 %46

aiuebip
oebio
1
1
pajealiun
pajeanun
pajeanun
pajeanun
A
A
pajeanun
psjealun
4
E]
pajeal|
pajealy
pajeal}
pajeal)
pajeas)
pajea.]
pajesiy
pajesl|
pejess]
pajeat)
pajeal
pajeai]
pajeal]
pajeal|
pajes.t)
pajea.t
pajeal |
pajeal)
pajeal]
pajeal)
pajeas)
pajesal|

£6-Uer-0g
L6-Uer-yz
L67er-62
LG-uer-9}
26-uer-5
26-uer-0
£6-uer-60
L6-Uer-€0
96-080-L€
96-090-81
96-080-. |
960901
96-000-01
9602060
96-090-€0

06-AON-.Z

96-AON-ZZ

97

G



it

*MO| BJaM §8119A0031 S BbeiBAY

XeN W1-ODVD

%L
%101

%l
%98

%9
%86

3IO0AA Of xw.&mrcumh Humng - * -

%9
%001

dled £%

‘AaQ PIS
abelony

G-98



Pydpproduonpiigesyw

. Il L

VE €€ 2€ L€ 0€ 6T 8C /Z 9Z GZ ¥Z €T 22 LZ 0Z

3o o ABojouydar Sumny - - -

alioNed 5%

aidweg ayidg xiepw
6L 8L LL 9L GL ¥L €L 2L LL O} 6 8

L i L i L L L I\ l [ L i L 1

L 9 6 v € 2 |
_ =7 %05

L L L i L L 4

- %09

- %0.

A S i e . . AL et el it S S e, e s — T . S Skl S

uwi 106ue )

%08

T

%06

2 - %001

%011

%0¢!

T e e o i o e s . L T . s S Pt S et i et S, 2 e it P S i ke e i e . . i s e e e . Ghree e i ——— L i e o st e 2]

OUZ —p—
Auownuy —p—
Joddon —e—

T

%0€1

%0p1

%051

aulz pue Auownuy ‘4eddo?
(P1oV 2110]Y204pAH) Z Jopuap - A1enooey axyidg Xuje SEIBW [EJOL

Kanooday ayidg

G-99



e OL L AYD8, wupeid

alolied s

loydpeodiopzifiyeisyu

ojdwes afids xujepn

221z 026L 8L LLOLSLYPLELZLLLOL 6 8 L O § v € 2 |

te €€ 2€ LE 0F 62 82 LT 9¢ SC v €¢
_ _ e ——— N

\ 1 1 L L 1 . s i L i L L L I

- %09

- %04

Illlllll...illllllll.l.llll.lulllIl.l.vl||IIIII||.IIIII.Il|||l.|..tilllll'll'lll]!l.llllllllliilllll

- %08

- %06

- %001

Koaooey ayidg

- %041

%021
N jebae)

III‘IIIIIII'IIIII}.{.-I-III'III!IIIllllll.....l.lll'llllllulnlllllI!illllllllil..lllllllll'llllll

%0¢ |

- %0yt

%0%}

peaT
(pioy 2110]Yy204pAH) Z J0pueA - A12A003Y NIdS X1je S[EIB [EI0L

G-100



340M oL ABojouysag Suming - - -

Jloled

%81 %E1 %<l %6¢ ‘A8Q "PIS
%086 %t6 %.L8 %40} abesany
%00} %501 %99 %9L owebio  ge-uer-og  z¢
%101 %E01} %c0olL %Etl 0 l6-uepr-1z  |g
%001 %96 %68 %191 T Le-uer-pz 0
"a’S Jo ebeseae ur pepnjoul JoN yBiy Kiea suonesussuoo ajdwes ‘[oas) exids eyendosddeu) %ehe %E9? %0001 %0922 d 67
'L661 "84 Yoiep UO SIsAleUBSY 0405 %E0L %96 %201 M 8c
%12 %88 %08 %S9 ZM L2
%901 %904 %<0l %201 pejeanun  /g-uer-¢z 9z
%ELL %.0} %46 %2102 psjesnun  /6-uer-z gz
%86 %901 %98 %0Et peieanun  le-Uer-gf g
%86 %.8 %001 %66 | lg-uep-g1  ¢7
%801 %68 %16 %091 pejeanun  Jg-uer-gL gz
%601 %011 %eel %061 pejeaqun  /le-uer-gl |z
%96 %16 %¢c6 %E81 E| le6-Uer-g0 0¢
%001 %86 %6.L %SEl pejeanun  Jg-uer-gd 6l -
%Ll %L6 %<8 %EB1 pajeanun gL 4
"L661 "84 YoJsely uo siskjeuesy %¥0L %001 %86 %601 W i6-uer-gg  Li &
%L6 %L01 %66 %86 pejestl  /g-uer-g0 9|
%86 %¥01 %10} %458 pelealj  gg-09Q-1¢ Si
%EL %EL %02 %EL pejesll  g96-09Q-8L ¥1
%<8 %98 %84 %t8 pelesll 9g-0eQ-LL €L
%28 %801 %64 %P8 pejyeall  g9§-02Q-9L Zi
%08 %99 %eL Wll peieall  96-9aQ-€L LI
%8L %08 %64 %E8 psjesall  96-09(Q-2L (1
%¥L %L %L %84 pajeai)  96-09Q-iL 6
%9. Y%lLL %08 %8. pejealt  96-090-0L 8
%Ll %89 %L %EL pajeas] L
%08 %LL %68 %P8 pejeall 9608060 9
%58 %88 %¥6 %.L6 pejeell  96-02Q-€0 §
%L6 %801 %E6 %101 pejeel]  ge-roN-LZ b
%18 %t %6. %8 duelg Piol4 96-AON-GZ €
%08 %¥6 %t %08 pajeal] 4
%18 %086 %86.L %9. psjeal]l  96-AON-ZZ |

sapaA023Yy o)idg [eonAjeuy sjejap [e10)

(2) 1rrUY WL-DDVD

” ) T Reice i d S0 i
- . Rtatnee [




Sk

siops of ABOjSuYdar Bwang -

alded

Fa

ajdweg axyidg [esnAjeuy
62 9C 12 92 92 v¢ €2 ¢C 1T 0C 61 8L Ll 91 Sl ¥l €

L L I 4 L 1 L L 5 L

wm_om 2L L OoL 6 8 L 9 § Vv £ T 1

e et %08

- %09

- %0L

- %08

- %06

- %001

Manroooy ayidg

- %011

- %0Z)
nw jebie)

g

%0€E1L

- %0FL

— %061
(p1oy s10]y201pAH) Z Jopuap - A1anodssy ayids [eonAjeuy siejo|y |ej0)

G-102



"

X1oM oy A8ojouyasy Sumng -

Jdljojjled 5 &x.

ajdures ayids [eanAjeuy
_‘mommwmmuwmwmw_ummmmw_‘momm_‘wrtmwmrim_.m_‘ L OL 6 8 L 9 6 ¥ ¢ T i
[ %08
llllll u_clh_.:mm_m._.
v\ X e //‘\ " %001 .n%
m
I _ i yebuey 2
3
Q
<
o
- %051 2
- %002
OUIZ —
Avowinuy —m—
Jaddory —e—
%082

m‘n«o«v " - L . | SRR
AT (S ®

JuiZ pue Auowipuy ‘Jeddon
(P19Y 210Jyo0IpAH) Z Jopuap - A1anoo9y eyidg [esnAjeuy s|ejepy [e10]

G-103



i g ; : e OL ASoibuyoey g - -

TeudipodponZimsyu m——m——mm WM”%

F Y o I P I [ W W (8 w [ N N N N -t - - - -
o ..L (3] w - [{] ~ [3,] w - w ~! [&)] w - w ~! &) W —_ 0w ~! [4;] w -
. - L=k 153 414‘1 Vi1 v SRy NE 1‘1‘4 v OBy SR AR By 0B 5 ER'y SRy B8 v B8 ¢ S5 v PR v a.‘d.q, - roooo
TV WS e
i 0 <
_— _— _— o A MZ7OWN g
j’ §20°0
.. }
- T e F - = 1< I N
’ 0500
L
L
no1an
Gl0'0
ouIZ —v—
Auowpuy —m—
Joddon —e—
001°0

surz pue Auowpuy ‘1addo)
(p1oY 210[Y201pAH) T JOPUSA - ueld POYIsiN d10L

G-104



310pA o1 ASojouyoday Sumng ¢ - -

PN
Pydpieduopziseisyu m——m——mm Wﬁ%

- 000

S0°0

0Lo

G0

0c0

- §2°0

0’0

peaT]
(P19Y 2140JYo04pAH) Z 10pUBA - Yuelg POyl d10L

G-105



TCLP MBIK

19-Nov-96 Method Blank (1) TCLP . : F
Method Biank (2) TCLP 0.000 0.000 0.019 0.006
Method Blank (3) TCLP 0.000 0.000 0.002 0.006
22-Nov-86 Method Blank (1) TCLP : 0.058 0.000 0.004 0.006
Method Blank (2) TCLP 0.016 0.000 0.000 0.003
Method Blank (3) TCLP 0.008 0.000 0.000 0.003
25-Nov-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.003
Method Blank (2) TCLP 0.000 0.000 0.000 0.001
Methed Blank (3) TCLP 0.000 0.000 0.000 0.001
27-Nov-96 Methed Blank (1) TCLP 0.000 0.000 0.005 0.000
Method Blank (2) TCLP 0.000 0.000 0.010 0.000
2-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.000 . 0.000 i
4-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.007 0.000
Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP ' 0.0600 0.000 0.000 0.000
5-Dec-96 Method Blank (1) TCLP - 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) . TCLP 0.000 0.000 0.040 0.000
6-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
10-Dec-96 Method Blank (1) TCLP 0.006 0.000 0.027 0.003
Method Blank (2) TCLP 0.000 0.000 0.017 0.001
Method Blank (3) TCLP 0.000 0.000 0.002 0.001
" Method Blank (1) TCLP 0.008 0.024 0.004 0.008
Method Blank (2) TCLP 0.000 0.000 0.007 0.000
12-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank {2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
13-Dec-96 Method Blank (1) TCLP 0.001 0.000 0.000 0.01
Method Blank (2} TCLP 0.000 0.000 0.007 0.000
Method Blank (3) TCLP 0.000 0.007 0.000 0.000
16-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.045 0.001
Methed Blank (2) TCLP 0.000 0.000 0.000 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
Method Blank (1) TCLP 0.014 0.000 0.000 0.000
Method Blank (2) TCLP 0.001 0.000 0.000 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
18-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.006
Method Blank (2) TCLP 0.000 0.000 0.000 0.000
30-Dec-96 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.006 0.000
Method Blank (3) TCLP 0.000 0.000 0.000 0.000
3-Jan-97 Method Blank (1) TCLP 0.000 0.000 0.000 0.000
Method Blank (2) TCLP 0.000 0.000 0.000 0.001
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6-Jan-97 Method Blank (1)
Methaod Blank (2)
Method Blank (3)

Average
Standard Deviation
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« « - Putting Technology To Work

TCLP MBlk

TCLP pg/mL

TCLP Mg/mL

TCLP Hg/mi,
G-107

0.061
0.011
0.011

0.004
0.012

0.187
0.000
0.000

0.004
0.027

0.028
0.034
0.000

0.006
0.011

0.039
0.002
0.002

0.002
0.007



T™ MBIk

"22-Nov-96 Method Blank (1)

Method Blank {2) SOIL yg/mL 0.005 0.020
Method Blank (3) SOIL pg/mL 0.219 0.000 0.000 0.024 '
25-Nov-98 Method Blank (1) SO, ug/mL 0.173 0.097 0.000 0.032
Method Blank (2) SOIL pg/ml. 0.120 0.014 0.008 0.030
Method Blank (3) SOIL pg/mL 0.080 0.000 0.000 0.023
27-Nov-96 Method Blank (1) Soil pg/mL 0.173 0.031 0.004 0.029
Method Blank (2) Sail Hg/mL 0.075 0.000 0.006 0.017 -
Method Blank (3) Soil ug/mL 0.199 0.000 0.006 0.028
3-Dec-96 Method Blank (1) Soil ug/mL 0.129 0.085 0.000 0.028
Method Blank (2) Soil pg/mL 0.088 0.006 0.000 0.0281
Method Blank (3) Soil Hg/mL 0.052 0.000 0.000 0.026
9-Dec-96 Method Blank (1) Soil Hg/mL 0.000 0.000 0.000 0.022
Method Blank (2) Soil Hg/mL 0.000 0.000 0.000 0.005
Method Blank (3) Soil pg/mL 0.000 0.000 0.000 0.000
Method Blank (1) Soil ug/mL 0.000 0.024 0.000 0.012
10-Dec-86 Method Blank (1) Soil ug/ml. 0.000 0.000 0.017 0.004
Method Bilank (2) Soil pg/mL 0.000 0.000 0.009 0.001
Method Blank {3)  Soil ug/mL - 0.000 0.000 0.002 0.002
11-Dec-96 Method Blank (1)  Sail Hag/mL 0.008 0.018 0.000 0.031
Method Blank (2) Soit pg/mL 0.005 0.013 0.011 0.000
Method Blank (3) Soil ug/mb 0.001 0.000 0.000 0.000
12-Dec-86 Method Blank (1) Sail ug/mi. 0.000 0.000 0.000 0.000
Method Blank (2) Soil pg/mL 0.000 0.000 0.000 0.000
Method Biank (3) Soil pg/mL 0.000 0.000 0.000 0.000
13-Dec-96 Method Blank (1) Soil Hg/mb 0.003 0.059 0.005 0.008
Method Blank (2) Soil pg/mL 0.000 0.045 0.000 0.005
Method Blank (3) Soil ug/mbL 0.000 0.026 0.014 0.004
16-Dec-96 Method Blank (1) Soil ug/mL 0.000 0.065 0.000 0.036
Method Blank (2) Soil ug/mL 0.000 0.000 0.000 0.000
Method Blank (3) Soil pg/mL 0.000 0.000 0.042 0.000
17-Dec-96 Method Blank (1) Soil Hg/mL 0.000 0.014 0.000 0.001
Method Blank (2) Sail ug/mL 0.000 0.000 0.000 0.000
Method Blank (3) Sail ug/mL 0.000 0.000 0.000 0.000
18-Dec-96 Method Blank (1) Soil pg/mL 0.000 0.000 0.000 0.012
Method Blank (2) Soil pg/mL 0.000 0.000 0.000 0.003
Method Blank (3) Soil pgfmL 0.000 0.000 0.000 0.002
31-Dec-96 Method Blank (1) Soil pg/mL 0.000 0.000 0.000 0.000
Method Blank (2) Soii Lg/mL 0.000 0.000 0.000 0.000
Method Blank (3) Soil pg/mi 0.000 0.000 0.001 0.000
3-Jan-97 Method Blank (1) Soil pg/mL 0.002 0.000 0.000 0.002
Method Blank (2) Sail yg/mL 0.000 0.000 0.000 0.002
Metgod Blank (3) Sail pg/mL 0.000 0.000 0.000 0.002
6-Jan-97 Method Blank (1) Soil ug/mL 0.055 0111 0.068 0.001
Method Blank (2) Soil ug/mL 0.000 0.000 0.004 0.000
Method Blank (3) Soil pg/mL 0.000 0.000 0.005 0.000
Method Blank (1) Soil pg/mL 0.03 0.005 0.000 0.000
S0z
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Method Blank (2) Sail Hg/mL 0.00 0.000 0.000 0.000
.. Method Blank {3) Soil ug/mL 0.00 0.000 0.000 0.000
§3 8-Jan-97 Method Blank (1) Soil Mg/mL 0.000 0.000 0.000 0.000
= Method Blank (2) Soil pg/mL 0.000 0.000 0.000 0.000
Method Blank (3) Soil pg/mL 0.000 0.000 0.000 0.000
! 9-Jan-97 Method Blank (1) Soil pg/mL 0.000 0.000 0.000 0.000
Method Blank (2) Soil Hg/mL 0.000 0.000 0.000 0.000
Method Blank (3) Soil pg/mL 0.000 0.000 0.000 0.000
i 10-Jan-97 Method Blank Soil pg/mL 0.266 0.027 0.010 0.046
: 13-Jan-97 Method Blank Soil pg/mL 1.34 0.042 0.000 0.008
15-Jan-97 Method Blank Soil Hg/mL 0.129 0.015 0.001 0.009
186-Jan-97 Method Blank Sail pg/mL 0.174 0.096 0.005 0.014
21-Jan-97 Method Blank Soil pg/mi 0.000 0.000 0.000 0.000
Method Blank Soil pg/mL 0.865  0.0281 0.0045 0.0105
23-Jan-97 Method Blank Soil ug/mL 1.80 0.143 0.001 0.020
Method Blank Sail Ha/mL 0.550 0.065 0.000 0.026
Method Blank Soil pg/mL - 0.232 0.000 0.001 0.015
Method Blank Soil pg/mb 0.763 0.033 0.008 0.062
24-Jan-97 Method Blank Soit Hg/mL 1.49 0.171 0.000 0.030
27-Jan-97 Method Blank (1) Soil Hag/mL 0.775 0.091 0.005 0.061
Method Blank (2) Soil Hg/mL 0.564 0.046 0.000 0.000
30-Jan-97 Method Blank Organic pg/mL 0.021 0.000 0.000 0.003
Method Blank Organic pg/mL 0.024 0.000 0.008 0.000
. Method Blank Organic Hg/mL 0.006 0.000 0.000 0.000
Average 0.156 0.022 0.004 0.011
Standard Deviation 0.352 0.041 0.010 0.015
Average Before Jan. 6 0.045 0.018 0.004 0.010
0.088 0.037 0.012 0.012
Average Jan. 6 and After 0.361 0.030 0.002 0.012
0.53 0.048 0.003 0.019
t-test 0.171273 0.020132 0.004761 0.007213
A 0.316002 0.012822 0.002787 0.002037
R
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Table H-1

Table H-2.
Table H-3.
Table H-4.
Table H-5.
Table H-6.
Table H-7.
Table H-8.
Table H-9.

Table H-10. Comparison of XRF and ICP Data for Antimony: Vendor 2

APPENDIX H
XRF Data

. XRF Data for Vendor 1
Comparison of XRF and ICP Data for Lead: Vendor 1
Comparison of XRF and ICP Data for Copper: Vendor 1
Comparison of XRF and ICP Data for Zinc: Vendor 1
Comparison of XRF and ICP Data for Antimony: Vendor 1
XRF Data for Vendor 2
Comparison of XRF and ICP Data for Lead: Vendor 2
Comparison of XRF and ICP Data for Copper: Vendor 2

Comparison of XRF and ICP Data for Zinc: Vendor 2
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APPENDIX I

B

Cost Data

The cost data generated for the acetic acid and hydrochloric acid demonstrations given in Tables
7-12, 7-13, 7-14, and 8-1 were obtained from information provided by the site support contractor,
the individual vendor reports submitted, and the sampling and analytical costs incurred by
Battelle. In addition, Battelle received residuals disposal cost reports from the second vendor and
the disposal facility used by the first vendor.
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