LDC#._ 222,32 ) VALIDATION FINDINGS CHECKLIST Page:_ %of -
SDG #:. At coe_ Reviewer_ &
2nd Reviewer: P-4

Validation Area Yes | No | NA Findings/Comments

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference {RPD) within 1
the QC limits? I I

Were performance evaluation (PE) samiples performed?

Were the pe valuation (PE) samples within the acceptance limits?

Were internal standard area counts within -50% or +100% of the associated /
calibration standard?

Were retention times within + 30 seconds from the associated calibration standard?

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

IIDid compound spectra meet specified EPA "Functional Guidelines” criteria?
| Were chromatogram pe

l
|

Were the comrect internal standard (IS), quantitation ion and refative response factor

(RRF) used to quantitate the compound? -
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and -
dry weight factors applicable to level IV validation? 7

Were the major ions (> 10 percent relative intensity) in the reference spectrum
evaluated in sample spectrum? /’

Were relative intensities of the major ions within + 20% between the sample ar;d the
reference spectra? -
i Did the raw data indicate that the laboratory perforrned a fibrary search for all
required peaks in the chromatograms (sampies and blanks)?

\

|

|
|
|
)g

S ———— -_f

I Overall assessment of data was found to be acceptable.

|

Target compounds were detected in the field duplicates.

| Field duplicate pairs were identified in this SDG. }

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. : _l -
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LDC#:‘20223D2b VALIDATION FINDINGS WORKSHEET Page:_[_of_3_
SDG#._see cover Field Duplicates Reviewer.__ FT___
2nd Reviewer.____ SC___

METHOD: GC/MS PAH(EPA SW 846 Method 8270SIM)

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Concentration (Detection limit) (ug/Kg)
6 8
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08_ | Prep Date: 11/24/08 _ Difference IMajor Disagreement
Compound Analysis date: 12/05/08 Analysis date: 12/05/08 Factor (X) (D/IMD)
GG 43 5.8 100 57 2 -
vV 140 6.6 360 6.6 3 -
cce 820 5.8 3000 5.7 4 -
GGG 870 5.8 2800 5.7 3 -
HHH 400 5.8 1400 57 4 -
LLL 400 5.8 1300 5.7 3 -
] 710 5.8 2300 57 3 -
bDD 1100 6.6 3900 6.6 4 -
KKK 70 58 360 5.7 5 D
Y 1600 6.6 3900 6.6 2 -
NN 33 6.6 100 6.6 3 -
JJd 400 5.8 1300 57 3 -
W 6.8 5.7 13 56 2 -
S 57 5.4 13 53 2 -
UL 640 6.6 2400 6.6 4 -
7z ' 1200 5.8 3200 57 3 -
Concentration {Detection limit) (ug/Kg)
7 9
Dilution: 5.0 Dilution: 5.0 Disagreement
Prep Date: 11/24/08_ | Prep Date: 11/24/08_ Difference /Major Disagreement
Compound. Analysis date: 12/12/08 Analysis date: 12/12/08 Factor (X) (D/NMD)
GG ‘ 32 29 79 29 2 -
v 110 33 440 33 4 -




LDC#: 20223D2b VALIDATION FINDINGS WORKSHEET Page:__Jof_3_

SDGH#:_see cover Fieid Duplicates Reviewer.__ FT_
2nd Reviewer.___SC___

METHOD: GC/MS PAH(EPA SW 846 Method 8270SIM)

N _NA Were field duplicate pairs identified in this SDG?
YN NA Were target analytes detected in the field duplicate pairs?

Concentration (Detection limit) (ug/Kg)
7 9
Dilution: 5.0 Dilution: 5.0 Disagreement
. Prep Date: 11/24/08_ | Prep Date: 11/24/08_ Difference IMajor Disagreement
Compound Analysis date: 12/12/08 Analysis date: 12/12/08 Factor (X) (D/MD)
ccC . 570 29 1700 22 3 -
GGG 640 29 1600 29 3 -
HHH 230 29 770 29 3 -
LLL 390 29 1000 29 3 -
i GQO 29 1700 29, 3 -
DDD 640 33 1900 33 3 -
YY 1200 29 3800 29 3 -
NN 24 33 96 33 4 -
Jdd 330 2§ 870 29 3 -
uu 580 33 2200 33 4 -
27 1000 29 3100 29 3 -

Concentration (Detection limit) (ug/Kg)

3 HCVWSS09030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08_ | Prep Date: 11/24/08 _ Difference /Major Disagreement
Compotnd Analysis date: 12/05/08 Analysis date: 12/11/08 Factor (X) (D/MD)
WV 7.2U 7.3 3.0 6.5 2 -
CcCC 17 6.4 15 6.2 1 -
GGG 16 6.4 25 6.2 2 -
HHH 11 6.4 7.3 6.4 1 -
LLL 6.4U 6.4 11 6.2 2 -
it 17 6.4 16 5.9 1 -
DOD .23 7.3 19 6.6 1 -




LDC#: 20223D2b
SDG#: see cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: GC/MS PAH(EPA SW 846 Method 8270SIM)

Page:iof_B_
Reviewer.  FT__
2nd Reviewer.__ SC____

N -NA Were field duplicate pairs identified in this SDG?
N_NA VWere target analytes detected in the field duplicate pairs?
Concentration (Detection limit) (ug/Kg)
3 HCVWSS09030811
Dilution: 1.0 Dilution: 1.0 ) Disagreement
Prep Date: 11/24/08_ | Prep Date: 11/24/08_ Difference /Major Disagreement
Compound Analysis date: 12/05/08 Analysis date: 12/11/08 Factor (X) (D/MD)
Yy 34 7.3 41 6.8 1 -
JJdJ 9.8 6.4 11 6.0 1
Ly 11 7.3 18 6.8 2
Y4 26 6.4 30 6.4 1

V:AFIELD DUPLICATES\20223D2b.wpd
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LDC # 20222 /025 VALIDATION FINDINGS WORKSHEET Page: /of /.

SDG #:_ets coren Surrogate Results Verification Reviewer: %
2nd reviewer: ’
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C)

The percent recoveries (%R) of surrogates were recaiculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found

SS = Surrogate Spiked
Sample ID: ﬁ l

Percent Percent

Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-d5
2-Fluorobiphenyl .a / [®) 0. 5) gﬁ} 57, S o
Terphenyl-d14 = /0 | .$52¢% JS J S V2]

Phenol-d5

2-Fluorophenol

2.4 6-Tribromophenol

2-Chlorophenoi-d4

1,2-Dichlorobenzene-d4

Sample ID:

Percent Percent

Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenoi-d5

2-Fluorophenol

2.4 6-Tribromophenol

2-Chlorophenoi-d4

1.2-Dichlorobenzene-d4

- Sample ID:

Percent Percent

Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2.4 6-Tribromophenol

2-Chlorophenol-d4

1.2-Dichiorobenzene-d4

SURRCALC .wpd
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Lo # PO rv BPD>b

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Reviewer:

SDG #: gt ooy’
METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

N_N/A
Y/ N N/A

2nd reviewer: A

Were all reported resuits recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported resufts?

Concentration = (A)(LYV)(DF)(2.0) Example:

{(AQ(RRF)(V )(V)(%S) / A b FHo
A, = Area of the characteristic ion (EICP) for the compound to Sample 1.D. ﬁ il n 7

be measured
A, = Area of the characteristic ion (EICP) for the specific

internal standard

oo U
i = Amount of internal standard added in nanograms (ng) Conc. = ( bl %57’% ( /0 ‘)( / X X ]
( Y ).(7 ) y X .-) ?

' = Volume or weight of sample extract in milliliters (ml) or 7 I 7/2/ o- §}7 7 ’ < 0 ' ?

grams (@)
v, = Volume of extract injected in microliters (uf) =
V, = Volume of the concentrated extract in microliters (ul) =) ?0 et 9‘
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices only.
2.0 = Factor of 2 to account for GPC cléanup

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.wpd
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Hanna City AFS, RI/FS
Data Validation Reports
LDC# 20223

Arsenic




LDC Report# 20223B4

Laboratory Data Consultants, Inc. |
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Hanna City AFS RI/FS
November 18, 2008
February 4, 2009

Soil

Arsenic

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811250

Sample ldentification

HCCCSB0723010811
HCCCSB0745010811
HCCCSB0223010811
HCCCSB0245010811
HCCCSB0123010811
HCCCSB0145010811
HCCCSB0623010811
HCCCSB0623020811
HCCCSB0645010811

VALOGIN\GEOCONS\HANNA\20223B4.GE4



Introduction

This data review covers 9 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6010B for
Arsenic.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks are summarized in Section lll.

Field duplicates are summarized in Section XIIl.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223B4.GE4 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

ll. Calibration
All criteria for the initial calibration of each method were met.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lIl. Blanks

Method blanks were reviewed for each matrix as applicable. No arsenic was found in the
initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VI. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIi. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

VALOGIN\GEOCONS\HANNA\20223B4.GE4 3



IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

Xl. Sample Result Verification

All sample result verifications were acceptable.

Xll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
Xlll. Field Duplicates

Samples HCCCSB0623010811 and HCCCSB0623020811 were identified as field
duplicates. No arsenic was detected in any of the samples with the following exceptions:

Concentration (Detection limit) (mg/Kg)

HCCCSB0623010811 HCCCSB0623020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/1/08 Prep Date: 12/1/08 Difference /Major Disagreement
Anaiyte Analysis date: 12/3/08 Analysis date: 12/3/08 Factor (X) (D/MD)
Arsenic 13.1 2.6U 9.4 25U 1

VALOGIN\GEOCONS\HANNA\20223B4.GE4 4



Hanna City AFS RI/FS
Arsenic - Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Laboratory Blank Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Field Blank Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

V:\LOGIN\GEOCONS\HANNA\20223B4.GE4 5



LDC #__ 20223B4 VALIDATION COMPLETENESS WORKSHEET Date: #-4-99

SDG #:.__ 0811250 Level IV Page:_t of |
Laboratory:_Empirical Laboratories, LLC Reviewer._M&
2nd Reviewer:

METHOD: Arsenic (EPA SW 846 Method 6010B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments
I Technical holding times A Sampling dates: [1-1 8- O 8
I | calibration A
. | Blanks A
IV. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis N client Speci Leed
VI. | Duplicate Sample Analysis N w v
VIl. | Laboratory Control Samples (LCS) A L ¢S
VI, | Internal Standard (ICP-MS) N not U‘H liz@a{
iX. | Furnace Atomic Absorption QC N u '
X. | IcP Serial Dilution N not pevfosm ed
Xl. | Sampie Result Verification A
Xil. | Overall Assessment of Data A
xiil. | Field Duplicates GN P=714 g
XIV. | Field Blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicabie R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
2l SO:!
1 HCCCSB0723010811 11 21 31
2 HCCCSB0745010811 12 22 32
3 HCCCSB0223010811 13 23 33
4 HCCCSB0245010811 14 24 34
5 HCCCSB0123010811 16 25 35
6 HCCCSB0145010811 16 26 36
7 HCCCSB0623010811 17 27 37
8 HCCCSB0623020811 18 28 38
9 HCCCSB0645010811 19 29 39
10 | PBS 20 30 40
Notes:

MET-SW.wpd



toc# 29223 1% VALIDATION FINDINGS CHECKLIST Page:_ | of

2
SDG#. 0811250 Reviewer: MG

2nd Reviewer: \ ~

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area Findings/Comments

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used? /

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercuty and 85-115% fur cyanide) QC limits?

Were all initiai calibration correlation coefficients > 0.995? {Level IV

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Bianks /

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this

SDG? If noindicate which matrix does not have an associated MS/MSD or \/

MS/DUP(Soil ] Water.
gt

Were the MS/MSD percent recoveries {%R) and the relative percent differences
(RPD) within the 75-125 QC limits? if the sample concentration exceeded the spike /
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control imit of +/- RL(+/-2X RL for soil) was
used for samples that were < 5X the RL, including when only one of the duplicate

Was an LCS anaylized for this SOG? \/
Was an LCS analyzed per extraction batch? t/

Were the LCS percent recoveries (%R) and relative percent difference (RPD)

within the 80-120% QC limits for water samples and laboratory established QC
ils?

if MSA was performed, was the correlation coefficients > 0.9957 /
Do all applicable analysies have duplicate injections? (L evel IV only) (/

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7? (Level IV only)

N ies within the 85.115% OC limits?

MET-SW.LV version 1.0



Page'__a_‘of_a;

LOC #: 209293BY VALIDATION FINDINGS CHECKLIST
SDG#__ 0811950

2nd Reviewer:

1] > [2:0)1]

Was an ICP serial ditution analyzed if analyte concentrations were > 50X the IDL?
Were all percent differences {%Ds) < 10%?

Was there evidence of negative interference? If yes, professional judgement will be
used to qualify the data_

Were all the percent recoveries (%R) within the 30-120% of the intensity of the
internal standard in the associated initial calibration?

If the %Rs were outside the crileria, was a reanalysis performed?

a

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) sample

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
to level IV validation?

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

MET-SW.IV version 1.0



LDC#._20223B4 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_

SDG#: see cover Field Duplicates Reviewer.__ MG__
2nd Reviewer._SC

METHOD: Metals (EPA Method 6010B)

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Concentration (Detection limit) (mg/kg)
7 8
Dijution: 1. Dilution: 1.0 / Disagreement
Prep Date: (=4 Prep Date: ( \ /o Difference /Major Disagreement
Compound Analysis date: (}/ Analysis date: ')/ o g Factor (X) (D/MD)
Arsenic 13.1 (2.6) 9.4 (2.5) 1

V\FIELD DUPLICATES\FD_jnorganic\20223B4.wpd
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Loc #;, 20223 By VALIDATION FINDINGS WORKSHEET Page:_l of )
spDG #:,_ 081\ 250 : Sample Calculation Verification Reviewer, & G-
_ 2nd reviewerzz

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
Have resuits been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?

Detected analyte results for #: l: As were recalculated and verified using the
following equation: ,
Concentration = RD Dil Recalculation:

(in. Vol.)(%S) . .

('SLL 302 #4/, ) (0 . 300 :.)
RD = Raw data concentration - 8 7 q g M / or Wla
FV = Final volume (ml) ] - * 3 k
In.Vol. = Initial volume {mi) or weight (G) } 6/
Dil = Dilution factor - ((.OO 3 ) ( 0.780) _ :
%S = Decimal percent salids
Reported Calculated :
Conoontration Concentrgtion Acceptable
Sample ID Analyte (™9 we ) ( wa /K q) (Y/N)
; " - v G N V] -
g As 8.8 8.8 Y

RECALC.452




LDC Report# 20223C4

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Hanna City AFS RI/FS
November 18, 2008
February 26, 2009
Soil

Arsenic

FQII Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811251

Sample Identification

HCCBSB0923010811
HCCBSB0945010811
HCCBSB0623010811
HCCBSB0645010811
HCCBSB0423010811
HCCBSB0445010811
HCCBSB0445020811
HCCBSB0523010811
HCCBSB0545010811
HCCBSB0323010811
HCCBSB0345010811
HCCBSB0223010811
HCCBSB0245010811
HCCBSB0123010811
HCCBSB0145010811
HCCBSB0523010811
HCPSSB0545010811
HCPSSB0323010811
HCPSSB0345010811
HCPSSB0345020811

VALOGIN\GEOCONS\HANNA\N20223C4.GE4

HCPSSB0623010811
HCPSSB0645010811
HCCBSB0945010811MS
HCCBSB0945010811MSD



Introduction

This data review covers 24 soil samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6010B for
Arsenic.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks are summarized in Section IlI.

Field duplicates are summarized in Section XIII.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GECCONS\HANNA\20223C4.GE4 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Ii. Calibration
All criteria for the initial calibration of each method were met.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

[1l. Blanks

Method blanks were reviewed for each matrix as applicable. No arsenic was found in the
initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicate Sample Analysis

Duplicate sample analyses were reviewed for each matrix as applicable.

Vil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIII. Internal Standards (ICP-MS)

{CP-MS was not utilized in this SDG.

VALOGIN\GEOCONS\HANNA\20223C4.GE4 3



IX. Furnace Atomic Absorption QC
Graphite furnace atomic absorption was not utilized in this SDG.
X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xl. Sample Result Verification

All sample result verifications were acceptable.

XIil. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIll. Field Duplicates

Samples HCCBSB0445010811 and HCCBSB0445020811 and samples

HCPSSB0345010811 and HCPSSB0345020811 were identified as field duplicates. No
arsenic was detected in any of the samples with the following exceptions:

Concentration (Detection limit) (mg/Kg)

HCCBSB0445010811 HCCBSB0445020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/1/08 Prep Date: 12/1/08 Difference /Major Disagreement
Analyte Analysis date: 12/4/08 Analysis date: 12/4/08 Factor (X) (D/MD)
Arsenic 9.4 2.5U 1.7 2.6U 1

Concentration (Detection limit) (mg/Kg)

HCPSSB0345010811 HCPSSB0345020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/2/08 Prep Date: . 12/2/08 Difference /Major Disagreement
Analyte Analysis date: 12/3/08 Analysis date: 12/3/08 Factor (X) (D/MD)
Arsenic 13.0 2.6U 7.3 2.5U 1

Samples HCCBSB0523010811 (primary) and HCCBSB0523030811 (QA splitfrom CTL
SDG 70393) and HCPSSB0645010811 (primary) and HCPSSB0645030811 (QA split
from CTL SDG 70393) were compared. No arsenic were detected in any of the samples
with the following exceptions:

VALOGIN\GEOCONS\HANNAV20223C4.GE4 4



Concentration (Detection limit) (mg/Kg)
HCCBSB0523010811 HCCBSB0523030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/1/08 Prep Date: 12/1/08 Difference /Major Disagreement
Analyte Analysis date: 12/4/08 Analysis date: 12/2/08 Factor (X) (D/MD)
Arsenic 7.6 2.5U 8.4 21U 1 -
Concentration (Detection limit) (mg/Kg)
HCPSSB0645010811 HCPSSB0645030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/2/08 Prep Date: 12/1/08 Difference IMajor Disagreement
Analyte Analysis date: 12/3/08 Analysis date: 12/2/08 Factor (X) (D/MD)
Arsenic 15.7 2.6U 23.1 2.2U 1 -
VALOGIN\GEOCONS\HANNA\20223C4.GE4 5




Hanna City AFS RI/FS
Arsenic - Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Laboratory Blank Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Field Blank Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223C4.GE4 6



LDC #__20223C4 VALIDATION COMPLETENESS WORKSHEET _ " Date: 97 4-09

SDG #__ 0811251 Level IV Page._lof | _
Laboratory: Empirical Laboratories, LLC Reviewer._MG
2nd Reviewer:__ N\

METHOD: Arsenic (EPA SW 846 Method 6010B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validati A .
i. | Technical holding times Sampling dates: 1 1= 18- o8

{l. | Calibration

iIl. | Blanks

IV. | ICP Interference Check Sample (ICS) Analysis

V. | Matrix Spike Analysis ns/AsDd

VI. | Duplicate Sampie Analysis

Vil. | Laboratory Control Samples (LCS) LCS

not U‘h:((z.@ d{

e te

Viil. | internal Standard (ICP-MS)

IX. | Furnace Atomic Absorption QC

X. ICP Serial Dilution

XI. | Sample Result Verification

ezl >z

Xli. | Overall Assessment of Data

D b+7 (4 4 20 |

2

Xill. | Field Duplicates

XIV._| Field Blanks N ¢4 Uccpsprs2202 gl
Note: A = Acceptable ND = No compounds detected l§= u;&i‘:ﬁ; e 793 ‘; ;)
N = Not provided/applicable R = Rinsate T8 = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: . 22 4 HO"CQBO(,Lng%og "
Al soil
1 ! H'CCBSBOQZ301 0811 11 ! HCCBSB0345010811 21 HCgé88062301 0811 31
2 ' HCCBSB0945010811 12 |HCCBSB0223010811 22 HCE?SBO645010811 32
3 ! HCCBSB0623010811 13 [HCCBSB0245010811 23 ! HCCBSB0945010811MS 33
4 ! HCCBSB0645010811 14 JHCCBSB0123010811 24 i HCCBSB0945010811MSD_ |34
5 ( HCCBSB0423010811 15 |HCCBSB0145010811 5| PBS]| 35
6 ! HCCBSB0445010811 16 |HCCFSB0523010811 26 2 P®s 3 36
7 l HCCBSB0445020811 17 HCg%SBOS45010811 27 37
8 ' HCCBSB0523010811 18 Hcgé88032301 0811 28 38
9 ! HCCBSB0545010811 19 HC&‘§SBO34SO1OS11 29 39
10l HCCBSB0323010811 20 Hcgg580345020811 30 40
Notes:

20223CAW.wpd



Loc#_ 29 ?723CH VALIDATION FINDINGS CHECKLIST page:_{ of &

: 2
spG# OFZIN95 | Reviewer, M &
2nd Reviewer:

Method:Metals (EPA SW 846 Method 6010/7 000/6020)

Yes | No | NA findings/Comments

Validation Area

Al technical holding times were met. /

Cootler temperature criteria was met. \/
?’gﬂ""“‘?" T =T 4 % TR
)i‘-&*

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

120% for mercuty and 85-115% fut cyanide) QC limits?

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet. » L ‘

Were ICP interference check samples pedormed daily?
%R) with the 80-120% QC limits? , . |

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences \/
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control fimit of +/- RL(+/-2X RL for soil) was

used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

=

Was an LCS anayized for this SDG?

Was an LCS analyzed per extraction batch? \/

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and faboratory established QC

R

1f MSA was performed, was the cormrelation flicients > 0.9957

Do ali applicable analysies have duplicate injections? {Level IV only)

20%? (Level IV only)
W iytical epil ies within the 85 115% QC limits?

v
For sample concentrations > RL, are applicable duplicate injection RSD values < /

MET-SW.IV version 1.0




Loc# _ d9223CY
SDG#___ OB 1251

VALIDATION FINDINGS CHECKLIST

Page _Pof &_
Reviewer: M

2nd Reviewer: ‘ "

Validation Area

Yes

No

NA

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the 1DL?

Were all percent differences (%0s) < 10%7?

ANAN

Were all the percent recoveries (%R) within the 30-120% of the intensity of the
intemal standard in the associated initial calibration?

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
to level IV validation? )

Field blanks were identified in this SDG.

Target analytes were detected In the field blanks.

MET-SW.IV version 1.0




LDC#. 20223C4 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_

SDG#: see cover Field Duplicates Reviewer.__ MG___
2nd Reviewer:_SC

METHOD: Metals (EPA Method 6010B)

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Concentration {Detection limit) (mg/Kg)
6 7
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: =2/ /"g Prep Date: ( /0 Difference /Major Disagreement
Compound Analysis date: (:v Analysis date: ' > Factor (X) (D/MD)
Arsenic 9.4 (2.5) 1.7 (2.6) 1 -
Concentration (Detection limit) (mg/Kg)
19 20
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: Cd Prep Date: o Difference IMajor Disagreement
Compound Analysis date: fod Analysis date: ° Factor (X) (D/IMD)
Arsenic 13.0 (2.6) 7.3 (2.5) 2 -
Concentration (Detection limit) (mg/Kg)
8 HCCBSB0523030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: l>/? /Vg Prep Date: ‘ /o Difference /Major Disagreement
Compound Analysis date: O Analysis date: | ° Factor (X) {D/MD)
Arsenic 7.6 (2.5) 8.4 2.1 1 -
Concentration (Detection limit) (mg/Kg)
22 HCPSSB0645030811
Dilution: 1.0, Dilution: 1.0 Disagreement
Prep Date: (7 >(o Prep Date: 2 % Difference /Major Disagreement
" Compound Analysis date: { = Analysis date: | o Factor (X) (D/MD)
Arsenic 15.7 (2.6) 23.1 (2.2) 1 -

V\FIELD DUPLICATES\FD_inorganic\20223C4.wpd



MSP O10WD

"SNNSal palgnojesal
01188y sjuswion

8U} 40 %0°0). UIU)IM 33158 JoU Op S)nsay pajiodsd :.mca SO|dUIeS PSJB[O0SSE puE SUGHESHIenD J6 15T 10] JOBUSIoM SBUIpUN] co_«momtm\f Tojjergien

(uopedies Buinuyuo) SN/!

_ Eo.:mE__wo 1enug) SW/dot

(uopeiqies Bupnupuos) YwAD

(uopesqyes Buinupuog) yyJo

>v - . - ‘ , >
Y 8 6b ¢ oe0l C8'Lbb S q {uopesgyes Bupnupuon) doj |\ A2D
£oa
(uoneiqyes e vvAD
, (uonesque fepiuy) yy4o
A c ool ool pcool o'coa) 4 (uoesque ey g | 7 2L
. - 9 0h!
(N/A) Y% % (uBn) eniy (1/8n) punoy juswe)gy sishfeuy jo adA al piepuelg
sjqeydasoy
s T e s
. 891n0s ADD 10 AD} 8Y) U} B)Ajeue yoea Jo (/B u) UOJIEJUBOUDD = enif aniy
uonnios AQD 10 ADI 8u} Jo sisAieue oy u) PAINSESLE alAleue yoea Jo (/6n uj) uOREAUBDUOD = punod ‘aieym 00} X PUnod = Yo

‘Binuio Buimoyioy auy Buisn sisAjeue jo adky yoes 1o pale|nojesal sem (49, A1oacoes Jusoed UopEdyeA uolielqiies Buinuguod pue fepius uy

(000/0209/0109 POUIOW 978 MS Vd) SIEJoN 82e1) :QOHLAN

—— T iemelney puz :
D Hemeiney uoljesylisA Uopens[ey uoneIqies Buinupuos pue ] lse1ag0 #9as
n_,v_ol_nl“mmmn_

LIIHSHYOM SONIANIA NOILLYAITVA hJgeeoe #9001




MSY'D10101

SiNSa] pateInoeaal aUj JO %0 01, UlLi 56168 10U op S1sa] paiindal USUh SA[0UIES PATEI0sSE pue VTR E. 1511 10] 199USHI0M 8jendoldde O} J9jay :Sjusuiuon

p . . PN Ceg o ‘¢h | S . c
8 ‘G 8% m \m& Sh M\m:\v g eh v uonnyp fepes do| €580/ 9200
_ ‘L . & : € b 99 | S v he /e
5 5L \ )/ w:..u creL ,m \m.sv 4 g | e
. X . N , AP 08°'%% S 1A
s 88 - \m m% Aro \w.sv TO W@ ﬁ: \ csv (ds-uss) < axids xjapepy £530
% 1°9 6 mrx\ m.sv S fwx\ m,su 20°'8h ,w{ sidwes jonuos Kiojeioqe C mﬁUal_~
L
¥ 150 | 1°60 ] AJ\ w\\v Nele) AJ\ m& ¢l bol v %08Y0 BouBIBIBIY dO)| Q-&MMMNH
{N/A) Q% / Qd¥d | ¥% Q% /QdY / ¥% ) (sijun) juswayy sjsAjeuy jo ad&), Qi sjdweg
ajqejdasoy {suun) yas/qyeniy 118 1punog :
B e |

(g x Bujpeay] yuswngsuy) (1/6w) ynsey uopn)q LIRS = HAS 1
(/Bw) ynsay ajduwes eyl = | ‘218UM 00l x THAST = a%

‘ejnuuio) Bupmojjoy auy Buisn pajejnajesss sem (Qo%) 9ousIayIp Jusdad UOHINIP [BLaS 4D Uy

uopesussuod ajdwes ajeaydng = Q ZAa+s)
uofienuaduod ejdwes puibuO =g ‘sisypp 001 x “1G-S1= ady

‘ejnwiio} Buimoyjoj ey Buisn pejejnsjess) sem (Qd) eousieylp Jusoad ane|es sjeondnp pue sidwes v

*80IN0S 84} U} }AjBUE YOBS JO UORENUSIUD) = BNJL
‘(insas ajdwes) YS - (inses sjdwies pexids) YSS = punog eniy,
‘uopeinojed ejids xpjew i 104 ‘ejdwes ey jo sisAjeue ay u) PAINSEIUT S)A[BUR YOES JO UOJERUSIUOY = PUNOS  ‘BIay - 001 X PUMGS = Y%

‘ejnuuog Buimolp) sy Buisn pajejnojesas asem ajdwes ayids xuew e pue ajdwes jouod bo.“m_oam_ e ‘sjdwes ooyd asuasaualul 4O Ue 10} (H%) Salan0oal Juassad
(000./0109 POuIeiNl 9%8 MS Vd3) siele 90l | :QOHLaN
N J 119MBIABY puz

T iemeiney JoOUSI[IOM\ UONEINo[eoaY Al [oAS ] _ 1Se 1’80 #9as
10T ebeq 13IHSHEOM SONIANIA NOLLYAIMVA hoge¢cof #2ai




LDC #;,__00223¢cH VALIDATION FINDINGS WORKSHEET Page:_| of_|

SDG #:__ 08911251 . Sample Calculation Verification Reviewer.___ M-
2nd reviewer: L~

METHOD: Trace Metals (EPA SW 848 Method 6010/7000)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A"
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?

Detected analyte results for # 9, As were recaleulated and verified using the

following equation:

Concentration = RD; Dil ~ Recalculation:

{in. Vol.)}(%S)
<H3.?>r3 “al) (0.200.)

RD = Raw data concentration
Fv = Final volume (ml) g M m
In.Vol. = Initial volume (ml) or weight (G) a ' - 3 ‘? }/a or &/k
Dil = Dilution factor (E Ny } ) ( 0.770 ) . ' ?
%S = Decimal percent solids
Reported Calculated :
Coneontration Concentration Accoprable
Sample 1D Analyte (™9 7' kg ) { ™9 /ky ) (Ym)
2 , As | .1 TR Y
(R As . y e 7.0

RECALC.452



LDC Report# 20223D4

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Hanna City AFS RI/FS
November 18, 2008
February 26, 2009
Soil/Water

Arsenic

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811280

Sample Identification

HCCASB0323010811
HCCASB0345010811
HCCASB0223010811
HCCASB0245010811
HCCASB0123010811
HCCASB0145010811
HCCASB0423010811
HCCASB0445010811
HCCASB0423020811
HCCASB0623010811
HCCASB0645010811
HCCASB0523010811
HCCASB0545010811
HCCASB0723010811
HCCASB0745010811
HCEB03020811

HCEB02020811

HCCASB0423010811MS
HCCASB0423010811MSD
HCCASB0623010811MS
HCCASB0623010811MSD

VALOGIN\GEGCONS\HANNAW20223D4.GE4



Introduction

This data review covers 19 soil samples and 2 water samples listed on the cover
sheet including dilutions and reanalysis as applicable. The analyses were per EPA SW
846 Method 6010B for Arsenic.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks are summarized in Section llI.

Field duplicates are summarized in Section XIII.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223D4.GE4 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

I. Calibration
All criteria for the initial calibration of each method were met.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. No arsenic was found in the
initial, continuing and preparation blanks.

Samples HCEB03020811 and HCEB02020811 were identified as equipment blanks. No
arsenic was found in these blanks.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicate Sample Analysis

Duplicate sample analyses were reviewed for each matrix as applicable.

Vil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIlI. Internal Standards (ICP-MS)

|ICP-MS was not utilized in this SDG.

VALOGIN\GEOCONS\HANNA\20223D4.GE4 3



IX. Furnace Atomic Absorption QC
Graphite furnace atomic absorption was not utilized in this SDG.
X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xi. Sample Result Verification

All sample result verifications were acceptable.

Xll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIIl. Field Duplicates

Samples HCCASB0423010811 and HCCASB0423020811 were identified as field
duplicates. No arsenic was detected in any of the samples with the following exceptions:

Concentration (Detection limit) (mg/Kg)

HCCASB0423010811 HCCASB0423020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/2/08 Prep Date: 12/2/08 Difference /Major Disagreement
Analyte Analysis date:  12/3/08 Analysis date: 12/3/08 Factor (X) (D/MD)
Arsenic 11.5 2.5U 15.2 2.6U 1

VALOGIN\GEOCONS\HANNA\20223D4.GE4 4



Hanna City AFS RI/FS
Arsenic - Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Laboratory Blank Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Arsenic - Field Blank Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223D4.GE4 5



LDC #:__20223D4 VALIDATION COMPLETENESS WORKSHEET Date: 2-4-99

SDG #.___ 0811280 Level IV Page:t of {
Laboratory:_ Empirical Laboratories, LLC Reviewer._ 46
2nd Reviewer.__ L~

METHOD: Arsenic (EPA SW 846 Method 6010B)

The samples listed below wére reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets. ‘

Validation Area Comments
1. Technical holding times Sampling dates: (- 1&- 08
H. Calibration
lll. | Blanks

IV. 1ICP Interference Check Sample (ICS) Analysis

V. Matrix Spike Analysis Mms /M $D
VI. | Duplicate Sample Analysis
VII. | Laboratory Control Samples (LCS) LCS

not ut, lized

" 7]

VIII. | Internal Standard (ICP-MS)

IX. | Furnace Atomic Absorption QC

X. ICP Serial Dilution

XI. { Sample Result Verification

XIl. | Overall Assessment of Data

e )
Zlxplzlzzlzs P e

D= 741

Xlll. | Field Duplicates

XIV. | Field Blanks ND | EB= 16, 1T
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
1 l HCCASB0323010811 S |11 2 HCCASB0645010811 S |21 K HCCASBOGZBO10811MSDS 31
2 | HCCASB0345010811 12 3 HCCASB0523010811 22 | PRSI 32
3 ! HCCASB0223010811 13 2 HCCASB0545010811 23 3 PBS3 33
4 ' HCCASB0245010811 14 d HCCASB0723010811 24% PEwW 34
5 I HCCASB0123010811 15 3 HCCASB0745010811 v |25 35
6 ' HCCASB0145010811 16 3 HCEB03020811 w26 36
7 : HCCASB0423010811 17 * HCEB02020811 V 27 37
8 ‘ HCCASB0445010811 18 ! HCCASB0423010811MS S | 28 38
9 l HCCASB0423020811 19 ! HCCASB0423010811MSD ! 29 39
10a HCCASB0623010811 20 ? HCCASB0623010811MS l 30 40
Notes:

20223D4W.wpd




Loc# 00223DH VALIDATION FINDINGS CHECKLIST Page_ laof 2
SDG#,__ O\ 3280 Reviewer MG

2nd Reviewer.__ L/ N—

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Findings/Comments

Validation Area

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial and continuing calibration verification %Rs within the 90-110% (80-
120% for mercury ard 85-115% fur cyanide) QC Emits?

Were all initial calibration correlation coefficients > 0.9957 (Level IV on

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Bianks

Were ICP interference check samples performed daily?
ercent recoveries (%R) with the 80-120% QC limits?

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP, Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) within the 75-125 QC fimits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control fimit of +/- RL(+/-2X RL for soil) was

used for samples that were < 5X the RL, including when only one of the duplicate
le values were < 5X the RL.

Was an LCS anaylzed for this SDG? |/
Was an LCS analyzed per extraction batch? \/
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /

within the 80-120% QC limits for water samples and laboratory established QC
R limits for soila? . — _

If MSA was performed, was the correlation coefficients > 0.9957

Do all applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7 (Level IV only)

w tical spi o within the 85.115% OC linits?

il
v
v
v

MET-SW.IV version 1.0



Loc#_20223DH VALIDATION FINDINGS CHECKLIST Page 3. /?/i 2
SDG #: H811 280 Reviewer:
2nd Reviewer. \ ~—

Validation Area Yes ] No | NA Findings/Comments

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the IDL? |/

Were all percent differences (%0s) < 10%?

Was there evidence of negative interference? If yes, professional judgement will be |/
used to qualify the data,

27

internal standard in the associated initial calibration?

Were all the percent recoveries (%R) within the 30-120% of the intensity of the ‘//
V]

if the %Rs were outside the criteria, was a reanalysis performed?

were performance evaluation (PE) samples performed? -

Were RL3 adjusted to reflect all sample dilutions and dry weight factors applicable
to level IV validation?

;
Overall assessment of data was found to be acceptable

ez

2,

Fieid duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG. \/

Target analytes were detected in the field blanks. \/

MET-SW.V version 1.0



LDC#:_20223D4
SDG#: see cover

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Metals (EPA Method 6010B)

Page:_1_of 1_
Reviewer._ MG__
2nd Reviewer:_SC

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (Detection limit) (mg/kg)
7 9
Dilution: 1. Dilution: 1.0 Disagreement
Prep Date: "’7’/0 g Prep Date: P/ o Difference /Major Disagreement
Compound Analysis date: , Analysis date: 54 Factor (X) (D/MD)

Arsenic 11.5 (2.5) 15.2 (2.6) 1 -

V:\FIELD DUPLICATES\FD_inorganic\20223D4.wpd
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LG #:_20333D4 VALIDATION FINDINGS WORKSHEET Page:_ | _of

spG # 0811280 - Sample Calculation Verification Reviewer:
2nd reviewer; L~

METHOD: Trace Metals (EPA SW 848 Method 6010/7000)

Please see qualifications below for all questions answered "N'. Not applicable questions are identified as "N/A"
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?

Detected analyte resuilts for g7, As were recalculated and verified using the

following equation:

Concentration = (RDYFV)(Dil) Recalculation:

{in. Vol)(%S)
Rew data concentration (L( 5.759 /‘% [ ) (O, 200 L)

RD =
FV = Final volume (ml) -
InVol. = Initied valume (ml) or weight (G) = 1], 539 M 3/ ov ™ & /
Dit = Dilution fact ) )
A it (103 ¢ )(0.779) - d kg
Reported Calculated :
Conoontration Concentyation Acceptable
Sample ID Analyte (™Y /vg ) | (™9 /Ky ) oy
= - ? - U 5
-1 As T 1.5 Y
[0 As - 9.8 9.2 v

RECALC.4S2
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LDC Report# 20223E4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Hanna City AFS RI/FS
Collection Date: November 20, 2008

LDC Report Date: February 25, 2009

Matrix: Water

Parameters: Metals

Validation Level: Full Review

Laboratory: Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811299

Sample Identification

HCVWGWO04010811
HCVWGWO04020811
HCVWGWO05010811
HCVWGWO07010811
HCCAGWO06010811
HCCBGW09010811
HCEBO04020811F
HCEBO05020811F
HCVWGWO04010811F
HCVWGWO04020811F
HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO09010811F
HCCBGW09010811MS
HCCBGWO09010811MSD

Sample IDs ending in "F" were analyzed for dissolved metals

VALOGIN\GEOCONS\HANNA\20223E4.GE4 1



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 6010B
and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, Barium,
Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium,
Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium, Thallium,
Vanadium, and Zinc.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature,

Blanks are summarized in Section lil.

Field duplicates are summarized in Section XIII.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223E4.GE4 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

I1. Calibration
All criteria for the initial calibration of each method were met.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

lil. Blanks

Method blanks were reviewed for each matrix as applicable. No metals contaminants
were found in the initial, continuing and preparation blanks with the following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples

ICB/CCB Thallium 3.2 ug/L HCVWGW04010811
HCVWGW04020811
HCVWGWO07010811
HCCAGWO06010811
HCCBGWO09010811
HCEB04020811F
HCEB05020811F
HCVWGWO04010811F
HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO09010811F

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis
of each analyte. The sample concentrations were either not detected or were significantly
greater (>5X blank contaminants) than the concentrations found in the associated
method blanks.

Samples HCEB04020811F and HCEB05020811F were identified as equipment blanks.
No metals contaminants were found in these blanks with the following exceptions:

VALOGIN\GEOCONS\HANNA\20223E4.GE4 3



Equipment Sampling
Blank ID Date Analyte Concentration Associated Samples

HCEB04020811F 11/20/08 Sodium 1240 ug/L. HCVWGWO04010811F
Zinc 5.1 ug/L HCVWGWO04020811F
HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO09010811F

HCEBO05020811F 11/20/08 Sodium 1260 ug/L HCVWGWO04010811F
Zinc 5.1 ug/L HCVWGWO04020811F

HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO08010811F

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>5X
blank contaminants) than the concentrations found in the associated field blanks with the

following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
HCVWGWO05010811F Zinc 16.0 ug/L 16.0B ug/L
HCVWGWO7010811F Zinc 7.1 ug/L 7.1B ug/L

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Sampiles) Analyte {Limits) (Limits) (Limits) Flag AorP
HCCBGWO09010811MS/MSD | Aluminum - 125.8 (80-120) - J (all detects) A
(All samples in SDG
0811299)

VALOGIN\GEOCONS\HANNA\20223E4.GE4 4



VI. Duplicate Sample Analysis
Duplicate sample analyses were reviewed for each matrix as applicable.
Vil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

Vill. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP

HCCBGWO0S010811L Calcium 43.9 (<10) All samples in SDG J (all detects) A

Xl. Sample Result Verification

All sample result verifications were acceptable.

Xli. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIil. Field Duplicates

Samples HCVWGW04010811 and HCVWGWO04020811 and samples

HCVWGWO04010811F and HCVWGWO04020811F were identified as field duplicates. No
metals were detected in any of the samples with the following exceptions:

VALOGIN\GEOCONS\HANNA\20223E4.GE4 5



Concentration (Detection limit) (ug/L)
HCVWGW04010811 HCVWGW04020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08 Prep Date: 11/24/08 Difference /Major Disagreement
Analyte Analysis date: 12/1/08 Analysis date: 12/1/08 Factor (X) (D/MD)
Aluminum 10600 200U 2530 200U 4 MD
Arsenic 3.0 5.0U 5.0U 5.0U Not calculable -
Barium 158 40U 133 40U 1 -
Calcium 96000 5000U 96000 . 5000U 1 -
Chromium 12.5 10.0U 2.2 10.0U 6 MD
Copper 6.3 10.0U 10.0U 10.0U Not calculable -
lron 10000 100U 1990 100U 5 MD
Lead 3.7 3.0U 3.0U 3.0U 1 -
Magnesium 48600 5000U 48000 5000U 1 -
Manganese 409 15.0U 209 15.0U 2 -
Nickel 9.9 10.0U 10.0U 10.0U Not calculable -
Potassium 1870 5000U 5000U - 5000U Not calculable -
Sodium 9770 5000U 9390 5000U 1 -
Vanadium 19.4 50.0U 5.4 50.0U 4 D
Zinc 24.8 20.0U 7.3 20.0U 3 -
Concentration (Detection limit) (ug/L)
HCVWGWO04010811F HCVWGWO04020811F
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08 Prep Date: 11/24/08 Difference /Major Disagreement
Analyte Analysis date: 12/1/08 Analysis date: 12/1/08 Factor (X) (D/MD)
Aluminum 222 200U 200U 200U 1 -
Barium 86.9 40.0U 78.7 40.0U 1 -
Calcium 94400 5000U 89600 5000V 1 -
VALOGIN\GEOCONS\HANNA\20223E4.GE4 6




Concentration (Detection limit) (ug/L)

HCVWGWO04010811F HCVWGW04020811F
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08 Prep Date: 11/24/08 Difference IMajor Disagreement
Analyte Analysis date: 12/1/08 Analysis date: 12/1/08 Factor (X) (D/MD})

Cobalt 15.0U 15.0U 58 15.0U Not calculable -
Iron 177 100U 100U 100U 2 -
Magnesium 47100 5000U 44500 5000U 1 -
Manganese 246 15.0U 143 . 15.0U 2 -
Sodium 9570 5000U 8780 5000V 1 -

VALOGIN\GEOCONSYHANNAV20223E4.GE4 7




Hanna City AFS RI/FS
Metals - Data Qualification Summary - SDG 0811299

SDG

Sample

Analyte

Flag

AorP

Reason

0811299

HCVWGWO04010811
HCVWGW04020811
HCVWGWO0501081 1
HCVWGWOQ7010811
HCCAGWO06010811
HCCBGWO09010811
HCEBO04020811F
HCEBO05020811F
HCVWGWO04010811F
HCVWGWO04020811F
HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO09010811F

Aluminum

J (all detects)

Matrix spike/Matrix spike
duplicates (%R)

0811299

HCVWGWO04010811
HCVWGWO04020811
HCVWGWO05010811
HCVWGWO07010811
HCCAGWO06010811
HCCBGWO09010811
HCEB04020811F
HCEB05020811F
HCVWGWO04010811F
HCVWGW04020811F
HCVWGWO05010811F
HCVWGWO07010811F
HCCAGWO06010811F
HCCBGWO09010811F

Calcium

J (all detects)

ICP serial dilution (%D)

Hanna City AFS RI/FS
Metals - Laboratory Blank Data Qualification Summary - SDG 0811299

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS

Metals - Field Blank Data Qualification Summary - SDG 0811299

Modified Final
SDG Sample Analyte Concentration AorP
0811299 HCVWGWO05010811F Zinc 16.0B ug/L A
0811299 HCVWGWO07010811F Zinc 7.18 ug/L A
VALOGIN\GEOCONS\HANNA\20223E4.GE4 8
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LDC#__ 20223E4 VALIDATION COMPLETENESS WORKSHEET Date: @-4-909

SDG #:__0811299 Level IV Page:_tof
Laboratory: Empirical Laboratories, LLC Reviewer,_ M &
2nd Reviewer:__\/~—

METHOD: Metals (EPA SW 846 Method 6010B/7000)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I Technical holding times A Sampling dates: H~20-~ QF
1 Calibration A
.| Blanks Sw
V. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis Sw M S/ M3DH
V1. | Duplicate Sample Analysis N
VII. | Laboratory Control Samples (LCS) A LCS
Vill. | Internal Standard (ICP-MS) N no+t Uf: (;29/0(
IX. | Furnace Atomic Absorption QC N te "
X. | 1cP Serial Dilution Sw/
Xl. | Sample Result Verification A
Xll. | Overall Assessment of Data A
xill. | Field Duplicates <\ b= 4= = qtlpe
XIV. | Field Blanks Sw ER=- 78
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
atl  wate v
1 HCVWGWO04010811 11 |HCVWGWO05010811F 21 31
2 HCVWGW04020811 12 |[HCVWGWO07010811F - 22 32
3 HCVWGWO05010811 13 |HCCAGWO06010811F 23 33
4 HCVWGW07010811 14 |HCCBGWO09010811F 24 34
5 HCCAGW06010811 15 |HCCBGWO09010811MS 25 35
6 HCCBGW09010811 16 |HCCBGWO09010811MSD 26 36
7 HCEB04020811 F 17 PHwWI 27 37
8 | HCEB05020811 F 18 | pewad (Hﬁf ) 28 38
9 HCVWGWO04010811F 19 29 39
10 | HCVWGWO04020811F 20 . 30 40

Notes:_Equipment Blanks and samples appended with “F” were analyed for dissolved metals

20223E4W.wpd



Loc#  S0923EM VAUDATION FINDINGS CHECKLIST Page: | of 2

SDG #._ 0%11399 Reviewer: M G
2nd Reviewer. L~

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area Findings/Comments

All technical holding times were met.

Cooler temperature criteda was met.
B 3 R 2 R 3 I

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

120% for mercuty and 85-115% fur cyanide) QC limils?

v
Were all initial and continuing calibration verification %Rs within the 90-110% (80- l/

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? if yes, please see the Blanks
validation completeness worksheet.

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) within the 75-125 QC fimits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate refative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control fimit of +/- RL(+/-2X RL for soil) was /
Hused for samples that were < 5X the RL, including when only one of the duplicate

le re < 5X the RL.

SIS

{Was an LCS anaylzed for this SDG? \/
; Was an L CS analyzed per extraction batch? ‘/

i Were the LCS percent recoveries (%R) and relative percent difference (RPD)

Hwithin the 80-120% QC limits for water samples and laboratory established QC

; limits for soils?

3

| ]
| 1f MSA was performed, was the comelation coefficients > 0.9957

| Do alt applicable analysies have duplicate injections? (Level 1V only)

’ For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7 (Level IV only)

AN

Neme _anahdi pike recoveties within the 8 %.QC fimits?

MET-SW.IV version 1.0



toc#_ 90233EY VALIDATION FINDINGS CHECKLIST Page' Fof &
soG#_ Q8112149 Reviewer: M &
2nd Reviewer:

Validatiqn Area Findings/Comments

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the 1DL? \/

Were all percent differences (%Ds) < 10%?

Was there evidence of negative interference? If yes, professional judgement will be ‘/
used 1o qualify the data, :

internal standard in the associated initial calibration?

Were all the percent recoveries (%R) within the 30-120% of the intensity of the (/

i the %Rs were outside the criteria, was a reanalysis performed?

Were performance evaluation (PE) sampies performed?

Were RLs adjusted to reflect all sample dilutions and dry weight factors appficable
to level IV validation?

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Fiald blanks were identified in this SDG.

"Target analytes were detected in the field blanks. /

MET-SW.IV version 1.0



LDC #:_90333EH VALIDATION FINDINGS WORKSHEET Page:_[ of

!
SDG #:_0®[1299 Sample Specific Element Reference © Reviewer_MG

2nd reviewer.

All circled elements are applicable to each sample.

Sample ID| Matrix : Taréet Analyte List (TAL)

f=2ig | W (AL Sb. As, Ba, Be. Gd, Ca, Cr, Co. G Fa. Pb M. M. Ha NLK, 52, Ag, Ne, TLV,ZDMo, B, S, CN, __

e S,] | [sbAsB Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K Se. Ag. Na, T1, V, Zn) Mo, B, Si, CN', ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni; K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tj, V, Zn, Mo, B, Si, CN", ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN", ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN, ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, 'V. Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN',

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb; Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Ca, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, Na, TI. V, Zn, Mo, B, Si. CN", ____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI.; V, Zn, Mo, B, S, CN, ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Ph, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,, ___
Al, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg. Mn, Hg, Ni. K. Se, Ag, Na, T, V. Zn, Mo, B, Si, CN', ___ ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, ‘Ni. K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, ___ _
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, ___ ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', -
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, Si, CN', ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8L, CN,, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN', ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, ____

Analysis Method
ep Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, __ ____
“)CP Trace W |l@, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn) Hg, €, K, Se, A V.Zo/Mo,B,SILCN,
HICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8, CN", __ _
“GFAA Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,,

Comments: ~Mercury by CVAA if performed )

ELEMENTS.4
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LDC#: 20223E4
SDG#: see cover

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Metais (EPA Method 6010B)

Page:_1_of 2_

Reviewer.__ MG__
2nd Reviewer._SC

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
[
Concentration (Detection limit) (mg/lg)
1 2
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: ” /°g Prep Date: \ X3 Difference /Major Disagreement
Compound Analysis date: i& Analysis date: lﬁ; gf@ Factor (X) (DIMD)
Aluminum 10600 (200) 2530 (200} 4 MD
Arsenic 3.0 (5.0) 5.0U (5.0) NC -
Barium 158 (40) 133 (40) 1 -
Calcium 96000 (5000) 96000 (5000) 1 -
Chromium 12.5 (10.0) 2.2 (10.0) 6 MD
Copper 6.3 (10.0) 10.0U (10.0) NC -
fron 10000 (100) 1990 (100) 5 MD
Lead 3.7 (3.0) 3.0U (3.0) 1 -
Magnesium 488600 (5000) 48000 (5000) 1 -
Manganese 409 (15.0) 209 (15.0) 2 -
Nickel 9.9 (10.0) 10.0U (10.0) NC -
Potassium 1870 (5000) 5000U (5000) NC -
Sodium 9770 (5000) 9390 (5000) 1 -
Vanadium 19.4 (50.0) 5.4 (50.0) 4 -6~ D
Zinc 24.8 (20.0) 7.3 (20.0) 3 e
Concentration (Detection limit) (mglklé_-)
9 10
Dilution: 1. Dilution: 1. Disagreement
Frep Date: it 1 of Prep Date: % Difference IMajor Disagreement
Compound Analysis date: [ ° Analysis date: Factor (X) (D/MD)
Aluminum 222 (200) 200U (200) 1 -
Barium 86.9 {40.0) 78.7 (40.0) 1 -
Calcium 94400 (5000) 89600 (5000) 1 -
Cobalt 15.0U (15.0) 5.8 (15.0) NC -




LDC#: Z,;,%é VALIDATION FINDINGS WORKSHEET Page:_2-of >~

SDG#:m CAAY Field Duplicates Reviewer: \WQ

2nd Reviewer._@t__
METHOD: Metals (EPA Method 6010B/7000)

NA ‘Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Concentration (Detection limit) (mg/Kgy
9 10
Dilution: 1. Dilution: 1.0 Disagreement
Prep Date: il {? Prep Date: | Difference /Major Disagreement
Compound Analysis date: .3 Analysis date: %g Factor (X) _ (D/MD)

tron 177 (100) 100U (100) 2
Magnesium 47100 (5000) 44500 (5000) 1 -
Manganese 246 (15.0) 143 (15.0) 2 -
Sodium 9570 (5000) 8780 (5000) 1 -

VAFIELD DUPLICATES\FD_inorganic\20223E4.wpd
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LbC #;_ 90923 EH VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #:;_ 0811299 Sample Calculation Verification Reviewer:__ MG

2nd reviewer:

METHOD: Trace Metals (EPA SW 848 Method 6010/7000)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?
& 6, Al

Detected analyte results for were recalculated and verified using the

following equation:

Concentraticn =  (RD){FV)(DIl) Recalcuiation:
(In. Vol.)(%S)
2 o e (20354 450 (0:0504) | pns gy
‘Dr:l Vol : :;:?J:!D\:‘o;:gzr(ml) or weight (G) .05 L _
%S = Decimal percent salids
Reported Calculated :
Conoontration Concentration Acceprable
Sample ID Analyle ( /4? [ ( //‘j L ) oy
) Al 2030, 3030, Y
As 5.4 5.4
Ba 170, 1 70.
Ca 61609, 6 1600,
Cv 4.1 H.1
Fe 3510, 3510.
Ma 20700, 20700,
M (4. (e .
Na 152009, 715200.
v £.0 6.0
Zn ti.} ey
Ca 63500, b 2599,
Fe 12390. 13390,
Ma, 31100. B1109,
Mn 142, 142,
Na 76 209, e 200 Y

RECALC.482




LDC Report# 20223F4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Hanna City AFS RI/FS
November 20, 2008
February 5, 2009
Water

Metals

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811300

Sample ldentification

HCPSGW05010811
HCPSGW04010811
HCPSGW04020811
HCPSGW02010811
HCPSGW03010811
HCCCGWO06010811
HCPSGW04010811F
HCPSGWO02010811F
HCCCGWO06010811F
HCPSGWO03010811MS
HCPSGWO03010811MSD

Sample IDs ending in "F" were analyzed for dissolved metals

VALOGIN\GEOCONS\HANNA\20223F4,.GE4



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA SW 846 Methods 6010B
and 7000 for Metals. The metals analyzed were Aluminum, Antimony, Arsenic, Barium,
Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium,
Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium, Thallium,
Vanadium, and Zinc.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks are summarized in Section lIl.

Field duplicates are summarized in Section XIII.

The following are definitions of the data qualifiers:

) Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

N Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223F4.GE4 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

. Calibration
All criteria for the initial calibration of each method were met.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met with the following exceptions:

Lab.
Date Reference/ID Analyte %R (Limits) Associated Samples Flag AorP

12/2/08 | CCV (23:52) Magnesium 88.4 (90-110) HCCCGWO06010811 J (all detects) P
HCCCGWO06010811F UJ (all non-detects)

lll. Blanks

Method blanks were reviewed for each matrix as applicable. No metals contaminants
were found in the initial, continuing and preparation blanks.

No field blanks were identified in this SDG.

IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicate Sample Analysis

Duplicate sample analyses were reviewed for each matrix as applicable.

Vil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) were within QC limits.

VALOGIN\GEOCONS\HANNA\20223F4.GE4 3



VIil. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Graphite furnace étomic absorption was not utilized in this SDG.
X. ICP Serial Dilution

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were
met.

Xl. Sample Result Verification

All sample result verifications were acceptable.

XIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIil. Field Duplicates

Samples HCPSGWO04010811 and HCPSGWO04020811 were identified as field duplicates.
No metals were detected in any of the samples.

Samples HCPSGWO05010811 (primary) and HCPSGW05030811 (QA splitfrom CTL SDG
70393) and samples HCCCGWO06010811 (primary) and HCCCGWO06030811 (QA split
from CTL SDG 70393) were compared. No metals were detected in any of the samples
with the following exceptions:

Concentration (Detection limit) (ug/L)

HCCCGW06010811 HCCCGW06030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 12/1/08 Prep Date: 12/1/08 Difference IMajor Disagreement
Analyte Analysis date: 12/2/08 Analysis date: 12/1/08 Factor (X) (D/MD)
Lead 3.0U 3.0U 25 10U Not calculable

Although sample HCCCGWO06010811 was analyzed for the total analyte list for metals,
only lead results were compared. Due to laboratory oversight, the QA split sample
HCCCGWO06030811 was analyzed for lead only.

VALOGIN\GEOCONS\HANNA\20223F4.GE4 4



Hanna City AFS RI/FS
Metals - Data Qualification Summary - SDG 0811300

SDG Sample Analyte Flag AorP Reason
0811300 | HCCCGWO06010811 Magnesium J (all detects) P Calibration (%R)
HCCCGWO06010811F UJ (all non-detects)

Hanna City AFS RI/FS
Metals - Laboratory Blank Data Qualification Summary - SDG 0811300

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS

Metals - Field Blank Data Qualification Summary - SDG 0811300

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223F4.GE4




LDC #:___20223F4 VALIDATION COMPLETENESS WORKSHEET Date: @-4-09

SDG #:__0811300 Level IV Page:_| of | _
Laboratory:_Empirical Laboratories, LLC Reviewer._M{
2nd Reviewer.__ \ ,~~—

METHOD: Metals (EPA SW 846 Method 6010B/7000)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Technical holding times A Sampling dates: I1-20-08
II.__| Calibration SwW
lll. | Blanks /3\
V. | ICP Interference Check Sample (ICS) Analysis A
V. | Matrix Spike Analysis A MS /M5 D
VI. | Duplicate Sample Analysis N
Vil. | Laboratory Control Samples (LCS) A LCS
VIII. | Internal Standard (ICP-MS) N not ut.li zed
IX. ] Furnace Atomic Absorption QC l\j v "
X._| IcP Serial Dilution A
XI. | Sample Result Verification A
Xii. | Overall Assessment of Data A
Xili. | Field Duplicates SN | D= 2423 ¥ .14 HEPSEWe 502 041 x
XIV._| Field Blanks N (I Laberain YG 7@6/})1]
Note: A = Acceptable *ND = No compounds detected D= Dupliceﬁe-f -l-MLQ GN oo BDQH L ”
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
altl watev
1 ' HCPSGW05010811 11 |HCPSGWO03010811MSD 21 31
2 : HCPSGW04010811 1221 PBwWI 22 32
3 HCPSGWO04020811 13 9 PRW2 23 33
4 HCPSGW02010811 14 24 34
5 HCPSGW03010811 15 25 35
6 HCCCGW06010811 16 26 36
7 ! HCPSGWO4016811F 17 27 37
8 HCPSGW02010811F 18 28 38
9 HCCCGW06010811F 19 29 39
10 | HCPSGWO03010811MS 20 30 40

Notes: __Samples appended with "F” were analyed for dissolved metals

20223F4W.wpd



woc#_ 20923 FY VALIDATION FINDINGS CHECKLIST Page:  of 2
SpG#__ 082\ 300 Reviewer. M
2nd Reviewer_ \~__~

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area Yes | No | NA Findings/Comments '

All technical holding times were met.

Cooler temperature criteria was met.
TR

N

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used? \/

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /
120% for mercury and 85-115% (v cyanide) QC limils?

libration correlan ooeciens > 0.9957 (Level IV onl /

I were ICP interference check samples performed daily?
ercent recoveries (%R) with the 80-1 20 i

Ty

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? if no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
{RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control fimit of +/- RL(+/-2X RL for soil) was /
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

Y 3

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch? /

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
fimits for soils?

37

i A el e

1} A was performed, was the comelation coefficients > 0.995?

|
|
|
|

[ Do ali applicable analysies have duplicate injections? (Level IV only)

120%7 (Level IV only)
i

‘ For sample concentrations > RL, are applicable duplicate injection RSD values < /

l\Were anahdical spike mecoverdes within the 8 % QC, fimits?

MET-SW.IV version 1.0



toc#_ 20F23FH4 VALIDATION FINDINGS CHECKLIST Page. Jof 2
SDG #: oa11300 Reviewer__ MG
2nd Reviewer:_y .

Validation Area o Yes | No | NA Findings/Comments

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the 1DL?
Were all percent differences (%0s) < 10%? 1/ n

Was there evidence of negative interference? if yes, professional judgement will be /
used to qualifythe data, ____

Were all the percent recoveries (%R) within the 30-120% of the intensity of the
internal standard in the associated initial calibration?

<<

if the %Rs were outside the criteria, was a reanalysis performed?

Were peiformance evaluation (PE) sampies performed? \/ } :

rformance evaluation (PE) sampies

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
vel |V validation?

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

f Field blanks were identified in this SDG.

" Target analytes were detected in the field bfanks. \/ "

MET-SW.IV version 1.0



LDC #:_99223 F4 VALIDATION FINDINGS WORKSHEET Page:__tof |
SDG #:_08113%00 Sample Specific Element Reference _ : Reviewer:

2nd reviewer: e

All circled elements are applicable to each sample.

Sample ID| Matrix : : Taréet Analyte List (TAL). °
=25,

A w Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si, CN, ___
£,9 | |@i_sb. As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Aq, Na, T, V, Zg) Mo, B, Si, N, __
6C 01\ \\, Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe Mg, Mn, Hg; Ni; K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé. Pb,.Mg, Mn, Hg, Ni,' K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ______
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V,Zn, Mo, B, Si,CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, 'V, Zn, Mo, B, Si,CN, ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN", ____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fa, Pb, Mg, Mn, Hg, Ni, K.‘ Se, Ag, Na, TI. V. Zn. Mo, B. Si, CN". ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S8i, CN,, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___

Al Sb, As. Ba, Be. Cd, Ca. Cr, Co, Cu. Fe, Pb, Ma. Mn. Ha. Ni, K. Se. Ag. Na, I, V, Zn, Mo, B, Si, CN,, -
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, 'Ni. K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T\, V, Zn, Mo, B, Si, CN',
Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___
A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN, ___
k Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN,, ___ __
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN, ___

Analysis Method
“ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,, ___
lice trace | w/ KAl Sb. As, Ba, B, Ca_Ca. v, Co, Ou, Fe, Pb, Ma. MDHg, &G, K. Se. Ag, Na_TI, V. ZMo, B, Si, N, —
“ICP-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si,CN", ___
“GFAA Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN,

Comments: ( Mercury by CVAA if performed )

ELEMENTS.4



- MSPIVO

Sjustiwio)
. . f4]
a/Ln/¢C b9 (oli-ot) k88 bw (es:¢ce) A°0 [Bo-e-eil
€jeQ jo UCREIYeND g6/duies pejejoossy H% — elAjeuy | aruoneiqies e1eg F
‘'suoneinojBeaal Joj JeBUSHIOM UoHE|NdedsY Uoneldqifes Buinunuon pue [eu| Al (oA @95 (ejqeidesos synsas pejejnoeoas asop YN z

£566°0< Sjueioyje0d UoKB[BLIoa |8 oly VIN N
¢Palisip prepus)s spjueAs efusipiw B sBAL N A
_ *ATNO Al 13T
-4(%S 1 1-58) spiueho pue (%021 ,
6o Buinuuoo pue feniu |fe esep VINCN A
‘Airep pejelqpo sjuswNSY] fje 8o V/IN
Palamsue suopsenb |je Joj mojaq suopeoyienb ees ess q

-08) Ainosew ydeoxa saifeue (e oy %401 1-06 Jo Siwy jonuoo auy uywm (4%) sepenooer Jusoled ucpesyiion uofeiqy
{pasn sprepuss Jo Joquinu ledoid syj alem pue ‘swp dnas yows
"W/N. Se payusp] aJe suonsanb ajqesjjdde joN N,

(0002/0109 POLISIN 958 MS Vd3) SIBW 80811 :QOHLAN

s1emaay puz v . :
W4 -demsinay . . . uoneiqijed ORI8O0 :#5as
I J07 1 ebey ._.mmImv_m_O;. mmuz_n_z_u_ ZO_._.<Q_.._<>

hded€o€ #9001




LDC#:_20223F4 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_

SDG#: see cover Field Duplicates Reviewer.__MG__
2nd Reviewer._SC

METHOD: Metals (EPA Method 6010B)

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Concentration (Detection limit) (ug/L)

6 HCCCGW06030811
Dilution: 1.? Dilution: 1.0 Disagreement
Prep Date: {2 fo Prep Date: ( 1 /2% Difference IMajor Disagreement
Compound Analysis date:  [>/>o Analysis date: |27\ /2% Factor (X) (D/MD)

Le—‘%(_ 3.0U (3.0) 2.5 (10) NC

V:\FIELD DUPLICATES\FD_inorganic\20223F4.wpd
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VALIDATION FINDINGS WORKSHEET

LoC #;__ 90 923 FH
Sample Calculation Verification

sDG #___ 0211300

Page: | of
Reviewer:

2nd reviewer; * .

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N/A

EE;N NéA

Are all detection limits below the CRDL?

(DN NA

Detected analyte results for ‘# G ’ MOL were recalculated and verified using the
following equation: v :
Concentration =  (RD)/FV)(Dil) ~ Recalculation:
(in. Vol.)(%S)
1000
RD = Raw data concentration (38003 ma/L ) (O_O«‘)’O L) ( ”3/m1>
Fv = Final volume (ml) ) 4 - 38009 ﬂ?/
in.Vol. = Initial volurme {mi) or weight (G) ' L
Dil = Dilution factor H.O950 i
%S = Decimal percent salids
Reported Calculated .
Conoontrgtion Congcentration Acceprable
Sample ID Analyte ( &~ g - ) ( M g L) YNy
A Al 6380. ¢980. Y
“AS 4.9 y.2
Ba 108, 108.
Ca 8300, 69300,
Fe t[970. 4979,
McuL 3@ 00d. 28 000,
Mn 1938. 198,
MA —H— —6-20 -
¢
Ny 5.1 5.
Na 31700, 21 700,
\4 [ el
Zn (3.9 19.9 ¥

RECALC.482




Hanna City AFS, RI/FS
Data Validation Reports
LDC# 20223

pH




LDC Report# 2022386

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Hanna City AFS RI/FS
November 18, 2008
February 4, 2009

Soil

pH

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811250

Sample Identification
HCCCSB0123010811

VALOGIN\GEOCONS\HANNA\20223B6.GE4



Introduction

This data review covers one soil sample listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 9045B for pH.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality System
Manual Supplement (LQSMS), March 2007, and the U.S. Department of Defense Quality
Systems Manual for Environmental Laboratories, Final Version (January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

Blanks results are summarized in Section Ill.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223B6.GE4 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.
lll. Blanks

Method blanks were not required by the method.

Field blanks were not required by the method.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VI. Laboratory Control Samples

Laboratory control samples were not required by the method.

VIl. Sample Result Verification

All sample result verifications were acceptable.

VIii. Overali Assessment of Data

Data flags have been summarized at the end of this report if data has been qualified.

VALOGIN\GEOCONS\HANNA\20223B6.GE4 3



IX. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\GEOCONS\HANNA\20223B6.GE4 4



Hanna City AFS RI/FS
pH - Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Laboratory Blank Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Field Blank Data Qualification Summary - SDG 0811250

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223B6.GE4 5 )



LDC #:___20223B6 VALIDATION COMPLETENESS WORKSHEET
SDG #.__0811250

Laboratory: Empérical Laboratories, LLC

Level IV

t

METHOD: pH (EPA SW 846 Method 9045B)

Date; #-4-09

Page:._t of |
Reviewer,_ MG

2nd Reviewer,_ \_~—"

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Technical holding times A Sampling dates: 1-18-098
lla. | Initial calibration A
llb. | Calibration verification A
Ill. | Blanks N
IV | Matrix Spike/Matrix Spike Duplicates ‘\l Not ‘fei ur W’/J
V | Duplicates N clicnt leecifv'“’f}
V1. | Laboratory control samples N
VII. | Sample result verification A
VIll. | Overall assessment of data A\
IX. I Field duplicates '\l
X Eield blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
so !
1 HCCCSB0123010811 11 21 3N
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 ’ 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

PH.wpd



Method:inorganics (EPA Method Q0453 )

VALIDATION FINDINGS CHECKLIST

Page_l of &2
Reviewer: M ¢

2nd Reviewer:*_\g/

Validation Area ]

Yes

NA

Findings/Comments

All technical holding times were met.

Cooler temperature critcria was met.

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

AAY(\NAN

Were all initial calibration correlation coefficients > 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

Were balance checks performed as required? (Level IV onl

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks
validation completeness worksheet

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If ngiqdicate which matrix does not have an associated MS/MSD or
MS/DUB/Soil)f Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil)
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

Was an L.CS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

v
V4

Were the LCS percent recoverles (%R) and relatve percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?.

Were performance evaluation (PE) samples performed?

Were : luation (PE ithin 1 limits?

WETC-EPA.IV version 1.0



LDC #: 20723 BG

VALIDATION FINDINGS CHECKILIST Page:éof
SDG#__ 081250 Reviewer__ M-
2nd Reviewer:_ﬁ
Validation Area _ Yesl No I NA Findings/Comments

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable /
to level IV validation?

Were detection limits < RL? /

Field duplicate pairs were identified in this SDG. v

Target analytes were detected in the field duplicates. \/

Field blanks were identified in this SDG. ﬂ/

Target analytes were detected in the field blanks. \/

WETC-EPA.I version 1.0



Loc #:_ 20223 B 6 VALIDATION FINDINGS WORKSHEET Page:_ [ of I
SDG #:__ 0811280 _ Sample Calculation Verification Reviewer;___ M &

2nd reviewer:__\_/~—

Please see qualifications below for all questions answered "N". Not applicable questions are Identified as "N/A"
N_N/A Have results been reported and calculated correctly?
N NA Are results within the calibrated range of the instruments?
N_N/A Are all detection limits below the CRQL?

METHOD: Inorganics, Method ___~ 9045 13

Compound (analyte) results for #0L e H reported with a positive detect were
recalculated and verified using the following equation:

Concentration = Recalculation:

\Craw\ Vaw d@#’a/‘ FH: 6.6

Reported Calculated
Congcentration Concentration Acceptable
# Sample ID Analyte {phonit ) (pH unmit ) (Y/N)
r | - pH 6.6 6.6 Y

Note:

RECALC.6



LDC Report# 20223C6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Hanna City AFS RI/FS
November 18, 2008
February 4, 2009

Soil

pH

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811251

Sample Identification

HCCBSB0123010811
HCCBSB0123020811

V\LOGIN\GEOCONS\HANNA\20223C6.GE4



Introduction

This data review covers 2 soil samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 9045B for pH.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality System
Manual Supplement (LQSMS), March 2007, and the U.S. Department of Defense Quality
Systems Manual for Environmental Laboratories, Final Version (January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

Blanks results are summarized in Section Ill.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA20223C6.GE4 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.
lil. Blanks

Method blanks were not required by the method.

Field blanks were not required by the method.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VI. Laboratory Control Samples

Laboratory control samples were not required by the method.

VIl. Sample Result Verification

All sample result verifications were acceptable.

VIil. Overall Assessment of Data

Data flags have been summarized at the end of this report if data has been qualified.

VALOGIN\GEOCONS\HANNA\20223C6.GE4 3



IX. Field Duplicates

Samples HCCBSB0123010811 and HCCBSB0123020811 were identified as field
duplicates. No pH was detected in any of the samples with the following exceptions:

Concentration (Detection limit) (units)

HCCBSB0123010811 HCCBSB0123020811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/20/08 | Prep Date: 11/20/08 Difference /Major Disagreement
Analyte Analysis date:  11/20/08 | Analysis date: 11/20/08 Factor (X) (D/MD)
pH 6.7 NA 6.9 NA 1 -

VALOGIN\GEOCONS\HANNA\20223C6.GE4




Hanna City AFS RI/FS
pH - Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Laboratory Blank Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Field Blank Data Qualification Summary - SDG 0811251

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223C6.GE4 5



LDC #:__20223C6 VALIDATION COMPLETENESS WORKSHEET Date: 3 -4-0%

SDG #.__ 0811251 Level IV Page:_1 of |
Laboratory:_Empéfrical Laboratories, LLC Reviewer,_ M &
t 2nd Reviewer___y ~_~

METHOD: pH (EPA SW 846 Method 9045B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
|. | Technical holding times A Sampling dates: 1{-18-08
lla. | Initial calibration A
IIlb. | Calibration verification A
lll. | Blanks N
IV | Matrix Spike/Matrix Spike Duplicates I\\ hat ve qv Uy re/d
V | Duplicates N client spec cLie o
VI. | Laboratory control samples N
Vii. | Sample result verification A
VIll. | Overall assessment of data A
IX. | Field duplicates AN b |2
X Eield hlanks ‘\1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
all So,
1 HCCBSB0123010811 11 21 31
2 HCCBSB0123020811 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

20223C6W.wpd



tDc#_ 20223¢C6 VALIDATION FINDINGS CHECKLIST page_ of ?%
SDG#_ QO 251 Reviewer: U

2nd Reviewer:

Method:Inorganics (EPA Method 2045 B )

Findings/Comments

Validation Area

All technical holding times were met.

Cooler tem turc critcria

'Were all instruments calibrated daily, each set-up time? /
Were the proper number of standards used? \/

Were all initial calibration correlation coefficients > 0.995?

limits?

Were titrant checks performed as required? (Level IV only)

Were all initial and continuing calibration verification %Rs within the 80-110% QC /

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? if yes, please see the Blanks /
validation completenes:
¥ EorS 3 %

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If ng,.indicate which matrix does not have an associated MS/MSD or l/
MS/DUP.(Soil Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike ‘/
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL. for soil)
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

AN

WETC-EPA.IV version 1.0



LDC #: 20293C¢

VALIDATION FINDINGQS CHECKLIST Page:_?_of 2
SDG #,__ Q0811951 Reviewer: MG
2nd Reviewer:___ /"~
Validation Area Findings/Comments

Were RLs adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were detection limits < RL?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target analytes were detected In the fleld duplicates.

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC#: 20223C6
SDG#: see cover

VALIDATION FINDINGS WORKSHEET

METHOD: pH (SM 9045B)

Field Duplicates

Page:_1_of_1_
Reviewer._ MG__
2nd Reviewer:_SC

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (Detection limit) (units)
1. 2
Dilution: . Dilution: 1.0 Disagreement
Prep Date: 20 /0K'| Prep Date: \ foo/of Difference /Major Disagreement
Compound Analysis date: ,), Analysis date: Factor (X) (D/MD)

pH 6.7 NA 6.9 NA 1

V:AFIELD DUPLICATES\FD_inorganic\20223C6.wpd



LDC #;_20393¢6 VALIDATION FINDINGS WORKSHEET Page:_| of_|
SDG #:_08 11951 _ Sample Calculation Verification Reviewer;: _ X1( :/

2nd reviewer:

METHOD: Inorganics, Method Q045 B

Please see qualifications below for all questions answered "N°. Not applicable questions are identified as "N/A".
N _N/A Have results been reported and calculated correctly?

Y)N N/A Are results within the calibrated range of the instruments?
N N/A Are all detection limits below the CRQL?

Compound (analyte) results for ¥ , P H
recaleulated and verified using the following equation:

reported with a positive detect were

Concentration = Recalculation:
ncram vow daty : {,H = 6.73
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (PHunit) (PY unif (Y/N)
l ( : pW 61 6.7 Y
Note:

RECALC.6



LDC Report# 20223D6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
Collection Date:
LDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Hanna City AFS RI/FS
November 18, 2008
February 4, 2009

Soil

pH

Full Review

Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811280

Sample Identification
HCCASB0123010811

VALOGIN\GEOCONS\HANNA\20223D6.GE4



Introduction

This data review covers one soil sample listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA SW 846 Method 9045B for pH.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality System
Manual Supplement (LQSMS), March 2007, and the U.S. Department of Defense Quality
Systems Manual for Environmental Laboratories, Final Version (January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

Blanks results are summarized in Section 11l

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223D6.GE4 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

II. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.
I1l. Blanks

Method blanks were not required by the method.

Field blanks were not required by the method.

IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

V1. Laboratory Control Samples

Laboratory control samples were not required by the method.

VIl. Sample Result Verification

All sample result verifications were acceptable.

VIli. Overall Assessment of Data

Data flags have been summarized at the end of this report if data has been qualified.

VALOGIN\GEOCONS\HANNA\20223D6.GE4 3



IX. Field Duplicates
No field duplicates were identified in this SDG.

Samples HCCASB0123010811 (primary) and HCCASB0123030811 (QA splitfrom CTL
SDG 70393) were compared. No pH was detected in any of the samples with the
following exceptions:

3

Concentration (Detection limit) (units)
HCCASB0123010811 HCCASB0123030811
Dilution: 1.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08 Prep Date: 11/24/08 Difference /Major Disagreement
Analyte Analysis date: 11/24/08 Analysis date: 11/24/08 Factor (X) (D/MD)
pH 7.2 NA 6.86 NA 1 -

VALOGIN\GEOCONS\HANNAV20223D6.GE4 4



Hanna City AFS RI/FS
pH - Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Laboratory Blank Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
pH - Field Blank Data Qualification Summary - SDG 0811280

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223D6.GE4 5



LDC #.__20223D6 VALIDATION COMPLETENESS WORKSHEET Date; 9-H-09

SDG #.__ 0811280 Level IV Page:_} of |
Laboratory:_Empérical Laboratories, LLC Reviewer,_M&
[ 2nd Reviewer:__\ /™~

METHOD: pH (EPA SW 846 Method 9045B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. | Technical hotding times A Sampling dates: - 18-08%
lla. | Initial calibration A
ilb. | Calibration verification A
Hl. | Blanks N
IV | Matrix Spike/Matrix Spike Duplicates N noY veguyi V@OQ
V | Duplicates N client Vs?ec:‘-ﬂ;@o{
Vi. | Laboratory control samples N
VII. | Sample result verification A
V1. | Overall assessment of data A
ix._| Field duplicates N | D=4 Yocasmolzzozoel| (Tt w6 7057'3'5
X Eield hianks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
gon{
1 HCCASB0123010811 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

20223D6W.wpd



toc#_ 20993D6 VALIDATION FINDINGS CHECKLIST page | ofd
SDG#____ 0811280 Reviewer: MG
2nd Reviewer.__ A~

Method:inorganics (EPA Method 2045 B )

Findings/Comments

Validation Area

All technical holding times were met.

Coolcr tempceraturc criteria wa
T

3 met.

Were all instruments calibrated daily, each set-up time? \/
Were the proper number of standards used? \/

Were all initial calibration correlation coefficients > 0.9957?

limits?

Were titrant checks performed as required? (Level IV only)

Were all initial and continuing calibration verification %Rs within the 80-110% QC \/
v

uired? (Level IV only

Was a method blank associated with every sampie in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks
heet.

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no<indicate which matrix does not have an associated MS/MSD or /
MS/DUP{ Soil ) Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike \/
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for ‘/
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CROL. for soif)
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL

% R B e

&4 (& prafen

Was an LCS anaylzed for this SDG?

Was an LCS analyzed

Were the LCS percent recoverles (%R) and relative percent difference (RPD)
for Method 300.0) QC limits?
o

Were performance evaluation (PE) samples performed?

| ) " — %

WETC-EPA.IV version 1.0



LDC #: 20323376 VALIDATION FINDINGS CHECKLIST Page:_Jof Z
SDG #: 0OB11F30 Reviewer: M

2nd Reviewer: { A~

Findings/Comments

Validation Area

Were RLs adjusted to reflect all sample dilutions and dry weight factors v/
applicable to level IV validation?

Were detection limits < RL? \/

Overall assessment of data was found to be acceptable. ‘/

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC#: 20223D6
SDG#: see cover

METHOD: pH

NA
NA

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:_1_of_1_
Reviewer._ MG__
2nd Reviewer._SC

Compound

Concentration (Detection limit) (units)

1

HCCASB0123030811

Ditution:
Prep Date:

1.0
" 4
Analysis date:

Dilution:
Prep Date:
Analysis date:

gl

Difference
Factor(X)

Disagreement
/Major Disagreement
(D/MD)

pH

7.2

NA

6.86

NA

V\FIELD DUPLICATES\FD_inorganic\20223D6.wpd



LDC #; 20223 D6 VALIDATION FINDINGS WORKSHEET Page:_ | of |

spg #: 08980 _ Sample Calculation Verification Reviewer: &

2nd reviewer:

METHOD: Inorganics, Method __~__ 1945 B

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Have results been reported and calculated correctly?

Are results within the calibrated range of the instruments?

Are all detection limits below the CRQL?

Compound {analyte) resuits for N 4 H reported with a positive detect were
recaleulated and verified using the following equation:
Concentration = Recalculation:
‘-pv'gm v Aw O(aféij PH = T.24
Reported Calculated
Concentration Concentration Acceptable

# Sample 1D Analyte (Pt uni4) (pH vnit) (Y/N)

| \ : pH 7.2 7.2 Y
Note:

RECALC.6



Hanna City AFS, RI/FS
Data Validation Reports
LDC# 20223

Total Suspended Solids




LDC Report# 20223E6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: Hanna City AFS RI/FS
Collection Date: November 20, 2008

LDC Report Date: February 5, 2009

Matrix: Water

Parameters: Total Suspended Solids
Validation Level: Full Review

Laboratory: Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811299

Sample Identification

HCVWGWO04010811
HCVWGW04020811
HCVWGWO05010811
HCVWGWO07010811
HCCAGW06010811
HCVWGWO04010811DUP

VALOGIN\GEOCONS\HANNA\20223E6.GE4 1



Introduction

This data review covers 6 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per Standard Method 2540D for
Total Suspended Solids.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks results are summarized in Section lil.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223E6.GE4 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.
lll. Blanks

Method blanks were reviewed for each matrix as applicable. No total suspended solids
were found in the method blanks.

No field blanks were identified in this SDG.
IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIl. Sample Result Verification
All sample result verifications were acceptable.
VIll. Overall Assessment of Data

Data flags have been summarized at the end of this report if data has been qualified.

VALOGIN\GEOCONS\HANNA\20223E6.GE4 3



IX. Field Duplicates

Samples HCVWGWO04010811 and HCVWGWO04020811 were identified as field duplicates.
No total suspended solids were detected in any of the samples with the following
exceptions:

Concentration (Detection limit) (mg/L)

HCVWGW04010811 HCVWGW04020811
Dilution: 10 Dilution: 7.0 Disagreement
Prep Date: 11/24/08 | Prep Date: 11/24/08 Difference /Major Disagreement
Analyte Analysis date:  11/24/08 | Analysis date: 11/24/08 Factor (X) (D/MD)
Total suspended solids 464 10U 456 7.0U 1 -

VALOGIN\GEOCONS\HANNA\20223E6.GE4




Hanna City AFS RI/FS
Total Suspended Solids - Data Qualification Summary - SDG 0811299

No Sample Data Qualified in this SDG
Hanna City AFS RI/FS
Total Suspended Solids - Laboratory Blank Data Qualification Summary - SDG
0811299

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Total Suspended Solids - Field Blank Data Qualification Summary - SDG 0811299

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223E6.GE4 5



LDC #:___20223E6 VALIDATION COMPLETENESS WORKSHEET Date: 9429

SDG #__ 0811299 Level IV Page:_lof |
Laboratory: Empérical Laboratories, LLC Reviewer:_M&
v 2nd Reviewer:

METHOD: Total Suspended Solids (SM2540D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. | Technical holding times A Sampling dates: (1~ 30- 08
ila. | Initiai calibration A
llb. | Calibration verification A
ll. | Blanks Ax
IV | Matrix Spike/Matrix Spike Duplicates !\) not vegu ;Vé/d(
\ Duplicates A D uf
V1. { Laboratory controi samples A x LCS
Vil. | sample result verification A
Viil. | Overall assessment of data A
iX. | Field duplicates Q‘{\) D= 142
X Eield blanks I\l
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
all water
1 HCVWGWO04010811 11 21 31
2 HCVWGW04020811 12 22 32
3 HCVWGWO05010811 13 23 33
4 HCVWGWO07010811 14 24 34
5 HCCAGW06010811 15 25 35
6 HCVWGW04010811DUP 16 26 36
7 | PBwW 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

20223E6W.wpd
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LDC #: 2097 3E6 VALIDATION FINDINGS CHECKLIST Page_lof &
sSDG#__0gtla299 Reviewer MG
2nd Reviewer: \

Method:inorganics (EPA Method SM 25%07 )

Findings/Comments

Validation Area

All technical holding times were met.

Cooler tempcraturc

critcria wa:

3 met.
0% G o

K2

'Were all instruments calibrated daily, each set-up time?

NN NS

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

limits?

Were all initial and continuing calibration verification %Rs within the 90-110% QC /

Were titrant checks performed as required? (Level IV only)

Was a method blank associated with every sample in this SDG? \/

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet. i
S R

Were a matrix spike (MS) and dupticate (DUP) analyzed for each matrix in this l/
SDG? If no, indicate.which matrix does not have an associated MS/MSD or
MS/DUP. Soil /@a?;s

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control timit of < CRDL(< 2X CRDL for soil) / j o
was used for samples that were < 5X the CRDL, including when only one of the DU

Were the LCS percent recoverles (%R) and relative percent difference (RPD)
85-115% for Method 300.0) QC lirps’?

WETC-EPA.IV version 1.0



Lo #:  F0223EG VALIDATION FINDINGS CHECKLIST Page:_ Zotf

SDG #:___ 0811299 Reviewer:

2nd Reviewer: ', [~

~

Validation Area

At 3 ; S

Were RLs adjusted to reflect all sample dilutions and dry weight factors
applicable to ievel 1V validation? )

Were detection limits < RL?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG. yd ‘}/(
/]

Target analytes were detected in the fleld duplicetes.

Field blanks were identified in this SDG. /

Target anelytes were detected in the field blanks.

WETC-EPA.IV version 1.0



LDC#:_20223E6 VALIDATION FINDINGS WORKSHEET Page:_1_of 1_

SDG#: see cover Field Duplicates Reviewer.__ MG__
2nd Reviewer:_SC

METHOD: TSS (SM 2540D)

YIN NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

Concentration {Detection limit) (mg/L)
1 2
Dilution: 10 Dilution: 7. Disagreement
Prep Date: ] Z'Z{:Z Og Prep Date: | 2 Difference /Major Disagreement
Compound Analysis date: ;, Analysis date: Factor (X) (D/MD)
TSS 464 10 456 7.0 1 -

VAFIELD DUPLICATES\FD_inorganic\20223E6.wpd
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LDC #;_ 29223E6 VALIDATION FINDINGS WORKSHEET Page:_| of |
sDG #:__Q¥811 299 . Sample Calculation Verification Reviewer;__ M &

2nd reviewer: } R

METHOD: Inorganics, Method __ S M 2540D

Please see qualifications below for all questions answered "N“. Not applicable questions are identifled as "N/A".
Have resuits been reported and calculated correctly?

Are results within the calibrated range of the instruments?

Are all detection limits below the CRQL?

Compound {analyte) results for i1 , T1Ss reported with a positive detect were
recalculated and verified using the following equation:
Concentration = Recalculation:
(1@.3(753 ~16.97319) (1000 ™3/.) oy
H— = goy. TGl
O, 160
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte {™ma/L) ("™q /o) (Y/N)
| \ ~ TSS Héy. You . Y

Note:

RECALC.6



LDC Report# 20223F6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Hanna City AFS RI/FS

Collection Date: November 20, 2008

LDC Report Date: February 5, 2009

Matrix: Water

Parameters: Total Suspended Solids
Validation Level: Full Review

Laboratory: Empirical Laboratories, LLC

Sample Delivery Group (SDG): 0811300

Sample Identification

HCPSGW04010811
HCPSGW02010811
HCPSGW03010811

VALOGIN\GEOCONS\HANNA\20223F6.GE4 1



Introduction

This data review covers 3 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per Standard Method 2540D for
Total Suspended Solids.

The review follows the U.S. Army Corps of Engineers (USACE) Louisville Quality
System Manual Supplement (LQSMS), March 2007, and the U.S. Department of
Defense Quality Systems Manual for Environmental Laboratories, Final Version
(January 2006).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the
flag is due to a laboratory deviation from a specified protocol or is of technical
advisory nature.

Blanks results are summarized in Section lIl.

Field duplicates are summarized in Section IX.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
N Presumptive evidence of presence of the constituent.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

B The compound or analyte was found in an associated blank as well as in the
sample. '

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\GEOCONS\HANNA\20223F6.GE4 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. Calibration

a. Initial Calibration

All criteria for the initial calibration were met.

b. Calibration Verification

Calibration verification frequency and analysis criteria were met.
ill. Blanks

Method blanks were reviewed for each matrix as applicable. No total suspended solids
were found in the method blanks.

No field blanks were identified in this SDG.
IV. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the
method.

V. Duplicates

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VI. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIi. Sampie Result Verification
All sample result verifications were acceptable.
VIII. Overall Assessment of Data

Data flags have been summarized at the end of this report if data has been qualified.

VALOGIN\GEOCONS\HANNA\20223F6.GE4 3



IX. Field Duplicates
No field duplicates were identified in this SDG.

Samples HCPSGW02010811 (primary) and HCPSGW02030811 (QA splitfrom CTL SDG
70393) were compared. No total suspended solids were detected in any of the samples
with the following exceptions:

Concentration (Detection limit) (mg/L)
HCPSGW02010811 HCPSGW02030811
Dilution: 4.0 Dilution: 1.0 Disagreement
Prep Date: 11/24/08 Prep Date: 11/24/08 Difference /Major Disagreement
Analyte Analysis date: 11/24/08 Analysis date: 11/24/08 Factor (X) (D/MD)
Total suspended solids 8.4 4.0U 62 2.0U 7 MD

VALOGIN\GEOCONS\HANNA\20223F6.GE4 4



Hanna City AFS RI/FS
Total Suspended Solids - Data Qualification Summary - SDG 0811300

No Sample Data Qualified in this SDG
Hanna City AFS RI/FS
Total Suspended Solids - Laboratory Blank Data Qualification Summary - SDG
0811300

No Sample Data Qualified in this SDG

Hanna City AFS RI/FS
Total Suspended Solids - Field Blank Data Qualification Summary - SDG 0811300

No Sample Data Qualified in this SDG

VALOGIN\GEOCONS\HANNA\20223F6.GE4 5



LDC #__ 20223F6 VALIDATION COMPLETENESS WORKSHEET Date: @ ~4-99

SDG #__ 0811300 Level IV . Page:_{ of |
Laboratory: Empérical Laboratories, LLC Reviewer:_M¢&
v ' 2nd Reviewer:

METHOD: Total Suspended Solids (SM2540D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I Technical holding times A Sampling dates: M- 29- 08
fla. | Initial calibration A
Ilb. | Calibration verification /A\
i | Blanks A w
IV | Matrix Spike/Matrix Spike Duplicates N Mot veg i ed
V | Duplicates N Client S‘fpeo.‘ £i ?/o{
VI, | Laboratory control samples A N LeS
VIl. | Sample result verification A
VIIl. | Overall assessment of data A
IX. | Field duplicates SN bz 24+ HepeOWe2e2z0g1! ( L S6& 7‘%‘]‘%\,
X Field hlanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
ol water
1 HCPSGW04010811 11 21 31
2 HCPSGW02010811 12 22 32
3 HCPSGWO03010811 13 23 33
4 PR W 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

20223F6W.wpd



ipc#  29223F6 VALIDATION FINDINGS CHECKLIST Page | of
SpDG#__ 02l 300 Reviewer. M

2nd Reviewer: e /

Method:Inorganics (EPA Method SM 25'10D)

Validation Area

All technical holding times were met.

turc critcria was

\

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

IR

Were titrant checks performed as required? (Level IV only)

Were balance ches p

>

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks /

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this ‘/
SDG? If no, indi hich matrix does not have an associated MS/MSD or
MS/DUP. Soil / 3?25

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of < CRDL{< 2X CROL for soil) /
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL

Was an LCS anaylzed for this SDG? ./
Was an LCS analyzed per extraction batch? v "

Were the LCS percent recoverles (%R) and relative percent difference (RPD) n/
thin the 80-120% (85-115% for Method 300.0) QC limits?

X

WETC-EPA.IV version 1.0



Fb
oG #; 29773 VALIDATION FINDINGS CHECKLIST Page: & of 2
SDG #: QOrIIZ30O Reviewer: &

2nd Reviewer:

Validation Area Yoes| No | NA Findings/Comments

R

applicable to level 1V validation?

Were RLs adjusted to reflect all sample dilutions and dry weight factors /

Were detection limits < RL?

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target analytes were detected In the fleld duplicates.

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks. (/

WETC-EPA.IV version 1.0



LDC#: _20223F6
SDG#: see cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_1_of 1_
Reviewer._ MG__
2nd Reviewer:_SC_____

METHOD: TSS
N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (Detection limit) (mg/L)
2 HCPSGW02030811
Dilution: 4.0 Dilution: 1.0, Disagreement
Prep Date: } 0( Prep Date: \Mf Difference /Major Disagreement
Compound Analysis date: Analysis date: ! Factor (X) (D/MD)
TSS 8.4 4.0 62 2.0 7 MD

V:A\FIELD DUPLICATES\FD_inorganic\20223F6.wpd
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Loc #: 29223 F6 VALIDATION FINDINGS WORKSHEET Page:_ of |
spG #: O81l300 Sample Calculation Verification Reviewer: [:? G

2nd reviewer:

3 954%0D
METHOD: Inorganics, Method 39

Please see qualifications below for all questions answered “"N". Not applicable questions are Identified as "N/A",
N _N/A Have results been reported and calculated cotrectly?
N_N/A Are results within the calibrated range of the instrtuments?
N _N/A Are all detection limits below the CRQL?

Compound (analyte) results for # 1, TSS reported with a positive detect were
recalculated and verified using the following equation:
Concentration = Recalculation:
I7. %0055 — 17.398y )( mq
[N 13Ye} / ) wm
? d a d = 40.5 3/ L
0.300 L
Reported Calculated
Concentyation . Concentraption Acceptable
# Sample ID Analyte (‘"‘% v) (W‘} L) (Y/N)
‘ ‘ _ T3S Ho.5 4o.5 Y
Note:

RECALC.6






















































































































































































































































































































































































































































APPENDIX |

HUMAN HEALTH RISK ASSESSMENT EQUATIONS FOR ESTIMATING EXPOSURE AND
RISK FROM MUTAGENIC CARCINOGENS USING AGE-DEPENDENT ADJUSTMENT
FACTORS



APPENDIXJ

PROUCL 4.0 AND EXPOSURE CALCULATION RESULTS



ProUCL 4.0 Output

Coal Area A, PAHSs in Surface Soil

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File F:\Hanna City Data\Data tables\HCCA EU PAH Surface.wst

Full Precision OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Benzo(a)anthracene

General Statistics

Number of Valid Observations 9

Raw Statistics

Minimum 14
Maximum 3500
Mean 663.5

Median 120

SD 1189
Coefficient of Variation 1.792
Skewness 2.168

Number of Distinct Observations 8

Log-transformed Statistics
Minimum of Log Data 2.639
Maximum of Log Data 8.161
Mean of log Data 5.103
SD of log Data 1.782

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.616
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1400
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1621
95% Modified-t UCL 1448

Gamma Distribution Test
k star (bias corrected) 0.381
Theta Star 1739
nu star 6.867
Approximate Chi Square Value (.05) 2.098
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.588

Anderson-Darling Test Statistic 0.717
Anderson-Darling 5% Critical Value 0.778
Kolmogorov-Smirnov Test Statistic 0.285
Kolmogorov-Smirnov 5% Critical Value 0.296

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 2172
95% Adjusted Gamma UCL 2869

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.946
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 20577
95% Chebyshev (MVUE) UCL 2098
97.5% Chebyshev (MVUE) UCL 2756
99% Chebyshev (MVUE) UCL 4049

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1315
95% Jackknife UCL 1400
95% Standard Bootstrap UCL 1299
95% Bootstrap-t UCL 8836
95% Hall's Bootstrap UCL 5622
95% Percentile Bootstrap UCL 1379
95% BCA Bootstrap UCL 1617
95% Chebyshev(Mean, Sd) UCL 2391
97.5% Chebyshev(Mean, Sd) UCL 3139
99% Chebyshev(Mean, Sd) UCL 4607



ProUCL 4.0 Output Coal Area A, PAHSs in Surface Soil

Potential UCL to Use

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 9

Raw Statistics

Minimum 25
Maximum 2800
Mean 635.1

Median 160

SD 982.7
Coefficient of Variation 1.547
Skewness 1.837

Use 95% Adjusted Gamma UCL 2869

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 3.219
Maximum of Log Data 7.937
Mean of log Data 5.393
SD of log Data 1.568

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.668
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1244
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1388
95% Modified-t UCL 1278

Gamma Distribution Test
k star (bias corrected) 0.464
Theta Star 1369
nu star 8.351
Approximate Chi Square Value (.05) 2.94
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 2.306

Anderson-Darling Test Statistic 0.589
Anderson-Darling 5% Critical Value 0.764
Kolmogorov-Smirnov Test Statistic 0.235
Kolmogorov-Smirnov 5% Critical Value 0.292

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 1804

95% Adjusted Gamma UCL 2300

Potential UCL to Use

Benzo(k)fluoranthene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.951
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 9685
95% Chebyshev (MVUE) UCL 1991
97.5% Chebyshev (MVUE) UCL 2594
99% Chebyshev (MVUE) UCL 3781

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1174
95% Jackknife UCL 1244
95% Standard Bootstrap UCL 1157
95% Bootstrap-t UCL 4693
95% Hall's Bootstrap UCL 4354
95% Percentile Bootstrap UCL 1205
95% BCA Bootstrap UCL 1344
95% Chebyshev(Mean, Sd) UCL 2063
97.5% Chebyshev(Mean, Sd) UCL 2681
99% Chebyshev(Mean, Sd) UCL 3894

Use 95% Approximate Gamma UCL 1804



ProUCL 4.0 Output

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 7.4
Maximum 2000
Mean 372.6
Median 56
SD 676.6
Coefficient of Variation 1.816
Skewness 2.206

Coal Area A, PAHSs in Surface Soil

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 2.001
Maximum of Log Data 7.601
Mean of log Data 4.437
SD of log Data 1.858

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.618
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 792
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 920.8
95% Modified-t UCL 819.6

Gamma Distribution Test
k star (bias corrected) 0.366
Theta Star 1019
nu star 6.581
Approximate Chi Square Value (.05) 1.943
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.459

Anderson-Darling Test Statistic 0.663
Anderson-Darling 5% Critical Value 0.782
Kolmogorov-Smirnov Test Statistic 0.265
Kolmogorov-Smirnov 5% Critical Value 0.296

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 1262

95% Adjusted Gamma UCL 1681

Potential UCL to Use

Benzo(a)pyrene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.948
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 15829

95% Chebyshev (MVUE) UCL 1221
97.5% Chebyshev (MVUE) UCL 1607
99% Chebyshev (MVUE) UCL 2366

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 743.6

95% Jackknife UCL 792
95% Standard Bootstrap UCL 724.3
95% Bootstrap-t UCL 4079
95% Hall's Bootstrap UCL 3265
95% Percentile Bootstrap UCL 761.2
95% BCA Bootstrap UCL 921.9
95% Chebyshev(Mean, Sd) UCL 1356
97.5% Chebyshev(Mean, Sd) UCL 1781
99% Chebyshev(Mean, Sd) UCL 2617

Use 95% Adjusted Gamma UCL 1681

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 13

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 2.565



ProUCL 4.0 Output

Maximum 3000
Mean 619.9
Median 100
SD 1076
Coefficient of Variation 1.735
Skewness 1.876

Coal Area A, PAHSs in Surface Soil

Maximum of Log Data 8.006
Mean of log Data 4.985
SD of log Data 1.834

Warning: There are only 9 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.627
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1287
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1449
95% Modified-t UCL 1324

Gamma Distribution Test
k star (bias corrected) 0.372
Theta Star 1665
nu star 6.703
Approximate Chi Square Value (.05) 2.009
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.513

Anderson-Darling Test Statistic 0.76

Anderson-Darling 5% Critical Value 0.78
Kolmogorov-Smirnov Test Statistic 0.289
Kolmogorov-Smirnov 5% Critical Value 0.296

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2068

95% Adjusted Gamma UCL 2746

Potential UCL to Use

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 12
Maximum 2300
Mean 472.7
Median 70
SD 834.7
Coefficient of Variation 1.766

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.929
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 24071
95% Chebyshev (MVUE) UCL 2031
97.5% Chebyshev (MVUE) UCL 2672
99% Chebyshev (MVUE) UCL 3931

Data Distribution

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1210
95% Jackknife UCL 1287
95% Standard Bootstrap UCL 1167
95% Bootstrap-t UCL 8608
95% Hall's Bootstrap UCL 5754
95% Percentile Bootstrap UCL 1237
95% BCA Bootstrap UCL 1350
95% Chebyshev(Mean, Sd) UCL 2183
97.5% Chebyshev(Mean, Sd) UCL 2859
99% Chebyshev(Mean, Sd) UCL 4187

Use 95% Adjusted Gamma UCL 2746

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 2.485
Maximum of Log Data 7.741
Mean of log Data 4.674
SD of log Data 1.809
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Skewness 1.85

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.897
Shapiro Wilk Critical Value 0.829

Normal Distribution Test
Shapiro Wilk Test Statistic 0.616
Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 15434

95% Chebyshev (MVUE) UCL 1429
97.5% Chebyshev (MVUE) UCL 1878
99% Chebyshev (MVUE) UCL 2761

Assuming Normal Distribution
95% Student's-t UCL 990.1
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1114
95% Modified-t UCL 1019

Data Distribution

Gamma Distribution Test
Data appear Lognormal at 5% Significance Level

k star (bias corrected) 0.366
Theta Star 1293

nu star 6.58
Nonparametric Statistics

95% CLT UCL 930.3

95% Jackknife UCL 990.1

95% Standard Bootstrap UCL 904.9
95% Bootstrap-t UCL 7879

Approximate Chi Square Value (.05) 1.943
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.458

Anderson-Darling Test Statistic 0.927
Anderson-Darling 5% Critical Value 0.782 95% Hall's Bootstrap UCL 5041
95% Percentile Bootstrap UCL 956.6
95% BCA Bootstrap UCL 1049
95% Chebyshev(Mean, Sd) UCL 1685
97.5% Chebyshev(Mean, Sd) UCL 2210

99% Chebyshev(Mean, Sd) UCL 3241

Kolmogorov-Smirnov Test Statistic 0.309
Kolmogorov-Smirnov 5% Critical Value 0.296
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 1601
95% Adjusted Gamma UCL 2133

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 2761

Recommended UCL exceeds the maximum observation

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Log-transformed Statistics

Raw Statistics
Minimum of Log Data 0.956

Minimum 2.6
Maximum 690 Maximum of Log Data 6.537
Mean 162.3
Median 18
SD 288.3
Coefficient of Variation 1.777

Skewness 1.618

Mean of log Data 3.38
SD of log Data 1.977

Warning: There are only 9 Values in this data
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Coal Area A, PAHSs in Surface Soil

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.58
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 341
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 375.7
95% Modified-t UCL 349.6

Gamma Distribution Test
k star (bias corrected) 0.332
Theta Star 488.6
nu star 5.978
Approximate Chi Square Value (.05) 1.628
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.198

Anderson-Darling Test Statistic 1.044
Anderson-Darling 5% Critical Value 0.791
Kolmogorov-Smirnov Test Statistic 0.321
Kolmogorov-Smirnov 5% Critical Value 0.298

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 595.6

95% Adjusted Gamma UCL 809.9

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.878
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 10725
95% Chebyshev (MVUE) UCL 516.2
97.5% Chebyshev (MVUE) UCL 681.8
99% Chebyshev (MVUE) UCL 1007

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 320.3

95% Jackknife UCL 341
95% Standard Bootstrap UCL 310.4
95% Bootstrap-t UCL 3399
95% Hall's Bootstrap UCL 2620
95% Percentile Bootstrap UCL 310.5

95% BCA Bootstrap UCL 376
95% Chebyshev(Mean, Sd) UCL 581.1
97.5% Chebyshev(Mean, Sd) UCL 762.4
99% Chebyshev(Mean, Sd) UCL 1118

Use 99% Chebyshev (MVUE) UCL 1007

Recommended UCL exceeds the maximum observation



ProUCL 4.0 Output Coal Area B, PAHSs in Surface Soil

General UCL Statistics for Full Data Sets
User Selected Options
From File F:\Hanna City Data\Data tables\HCCB EU PAH Surface.wst
Full Precision OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Benzo(a)anthracene
General Statistics
Number of Valid Observations 11 Number of Distinct Observations 11
Raw Statistics Log-transformed Statistics
Minimum 120 Minimum of Log Data 4.787
Maximum 14000 Maximum of Log Data 9.547
Mean 1788 Mean of log Data 6.365
Median 420 SD of log Data 1.305
SD 4076
Coefficient of Variation 2.279
Skewness 3.243
Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.438 Shapiro Wilk Test Statistic 0.89
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% Student's-t UCL 4015 95% H-UCL 6050
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 3429
95% Adjusted-CLT UCL 5094 97.5% Chebyshev (MVUE) UCL 4391
95% Modified-t UCL 4216 99% Chebyshev (MVUE) UCL 6280
Gamma Distribution Test Data Distribution
k star (bias corrected) 0.465 Data appear Lognormal at 5% Significance Level
Theta Star 3845
nu star 10.23
Approximate Chi Square Value (.05) 4.088 Nonparametric Statistics
Adjusted Level of Significance 0.0278 95% CLT UCL 3809
Adjusted Chi Square Value 3.478 95% Jackknife UCL 4015
95% Standard Bootstrap UCL 3699
Anderson-Darling Test Statistic 1.371 95% Bootstrap-t UCL 21639
Anderson-Darling 5% Critical Value 0.777 95% Hall's Bootstrap UCL 13325
Kolmogorov-Smirnov Test Statistic 0.287 95% Percentile Bootstrap UCL 4154
Kolmogorov-Smirnov 5% Critical Value 0.268 95% BCA Bootstrap UCL 5414
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7145
97.5% Chebyshev(Mean, Sd) UCL 9462
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14015
95% Approximate Gamma UCL 4476
95% Adjusted Gamma UCL 5262
Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 3429
Benzo(b)fluoranthene

General Statistics
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Number of Valid Observations 11

Raw Statistics
Minimum 96

Maximum 14000

Mean 1898

Median 560

SD 4053

Coefficient of Variation 2.135
Skewness 3.204

Coal Area B, PAHSs in Surface Soil

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 4.564
Maximum of Log Data 9.547
Mean of log Data 6.488
SD of log Data 1.352

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.462
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 4113
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 5170
95% Modified-t UCL 4310

Gamma Distribution Test
k star (bias corrected) 0.486
Theta Star 3907
nu star 10.69
Approximate Chi Square Value (.05) 4.377
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.741

Anderson-Darling Test Statistic 1.075
Anderson-Darling 5% Critical Value 0.775
Kolmogorov-Smirnov Test Statistic 0.253
Kolmogorov-Smirnov 5% Critical Value 0.268

Data follow Appr. Gamma Distribution at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 4636

95% Adjusted Gamma UCL 5424

Potential UCL to Use

Benzo(k)fluoranthene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.933
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 8026
95% Chebyshev (MVUE) UCL 4178
97.5% Chebyshev (MVUE) UCL 5365
99% Chebyshev (MVUE) UCL 7697

Data Distribution
Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 3908

95% Jackknife UCL 4113

95% Standard Bootstrap UCL 3809
95% Bootstrap-t UCL 17957
95% Hall's Bootstrap UCL 12159

95% Percentile Bootstrap UCL 4247

95% BCA Bootstrap UCL 5594

95% Chebyshev(Mean, Sd) UCL 7225

97.5% Chebyshev(Mean, Sd) UCL 9530
99% Chebyshev(Mean, Sd) UCL 14057

Use 95% Approximate Gamma UCL 4636

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 36

Maximum 7000

Mean 898

Median 220
SD 2042
Coefficient of Variation 2.274
Skewness 3.215

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 3.584
Maximum of Log Data 8.854
Mean of log Data 5.61
SD of log Data 1.393
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Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.448
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2014
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2548
95% Modified-t UCL 2113

Gamma Distribution Test
k star (bias corrected) 0.445
Theta Star 2017
nu star 9.797
Approximate Chi Square Value (.05) 3.815
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.23

Anderson-Darling Test Statistic 1.266

Anderson-Darling 5% Critical Value 0.779
Kolmogorov-Smirnov Test Statistic 0.31

Kolmogorov-Smirnov 5% Critical Value 0.269

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2306

95% Adjusted Gamma UCL 2723

Potential UCL to Use

Benzo(a)pyrene

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 94

Maximum 11000

Mean 1471

Median 430

SD 3186
Coefficient of Variation 2.166
Skewness 3.221

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.451
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3213
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 4049
95% Modified-t UCL 3368

Coal Area B, PAHSs in Surface Soil

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.921
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 3846
95% Chebyshev (MVUE) UCL 1853
97.5% Chebyshev (MVUE) UCL 2385
99% Chebyshev (MVUE) UCL 3430

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 1911

95% Jackknife UCL 2014

95% Standard Bootstrap UCL 1855
95% Bootstrap-t UCL 11918

95% Hall's Bootstrap UCL 6549

95% Percentile Bootstrap UCL 2094

95% BCA Bootstrap UCL 2697

95% Chebyshev(Mean, Sd) UCL 3582

97.5% Chebyshev(Mean, Sd) UCL 4743

99% Chebyshev(Mean, Sd) UCL 7024

Use 95% Chebyshev (MVUE) UCL 1853

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 4.543
Maximum of Log Data 9.306
Mean of log Data 6.259
SD of log Data 1.286

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.907
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 5115
95% Chebyshev (MVUE) UCL 2993
97.5% Chebyshev (MVUE) UCL 3828
99% Chebyshev (MVUE) UCL 5469
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Gamma Distribution Test
k star (bias corrected) 0.495
Theta Star 2973
nu star 10.89
Approximate Chi Square Value (.05) 4.505
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.858

Anderson-Darling Test Statistic 1.259
Anderson-Darling 5% Critical Value 0.774
Kolmogorov-Smirnov Test Statistic 0.302
Kolmogorov-Smirnov 5% Critical Value 0.267

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3556

95% Adjusted Gamma UCL 4153

Potential UCL to Use

Indeno(1,2,3-cd)pyrene

Coal Area B, PAHSs in Surface Soil

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 3052

95% Jackknife UCL 3213

95% Standard Bootstrap UCL 3008
95% Bootstrap-t UCL 15358

95% Hall's Bootstrap UCL 9895

95% Percentile Bootstrap UCL 3346

95% BCA Bootstrap UCL 4300

95% Chebyshev(Mean, Sd) UCL 5659

97.5% Chebyshev(Mean, Sd) UCL 7471
99% Chebyshev(Mean, Sd) UCL 11031

Use 95% Chebyshev (MVUE) UCL 2993

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 53

Maximum 6600
Mean 923.9

Median 300

SD 1903

Coefficient of Variation 2.06
Skewness 3.193

Number of Distinct Observations 10

Log-transformed Statistics
Minimum of Log Data 3.97
Maximum of Log Data 8.795
Mean of log Data 5.843
SD of log Data 1.311

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.468
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1964
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2458
95% Modified-t UCL 2056

Gamma Distribution Test
k star (bias corrected) 0.514
Theta Star 1797
nu star 11.31
Approximate Chi Square Value (.05) 4.777
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 4.107

Anderson-Darling Test Statistic 1.101
Anderson-Darling 5% Critical Value 0.772

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.92
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 3661
95% Chebyshev (MVUE) UCL 2054
97.5% Chebyshev (MVUE) UCL 2631
99% Chebyshev (MVUE) UCL 3764

Data Distribution
Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1868
95% Jackknife UCL 1964
95% Standard Bootstrap UCL 1817
95% Bootstrap-t UCL 8069
95% Hall's Bootstrap UCL 5774
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Kolmogorov-Smirnov Test Statistic 0.264
Kolmogorov-Smirnov 5% Critical Value 0.267

Data follow Appr. Gamma Distribution at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2188

95% Adjusted Gamma UCL 2545

Potential UCL to Use

Dibenzo(a,h)anthracene

Coal Area B, PAHSs in Surface Soil

95% Percentile Bootstrap UCL 2044
95% BCA Bootstrap UCL 2665

95% Chebyshev(Mean, Sd) UCL 3425
97.5% Chebyshev(Mean, Sd) UCL 4507
99% Chebyshev(Mean, Sd) UCL 6633

Use 95% Approximate Gamma UCL 2188

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 8.6
Maximum 2000
Mean 280.1
Median 85
SD 576.4
Coefficient of Variation 2.058
Skewness 3.195

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 2.152
Maximum of Log Data 7.601
Mean of log Data 4.556
SD of log Data 1.483

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.475
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 595.1
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 744.8
95% Modified-t UCL 623

Gamma Distribution Test
k star (bias corrected) 0.48
Theta Star 583.9
nu star 10.55
Approximate Chi Square Value (.05) 4.29
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.662

Anderson-Darling Test Statistic 0.829
Anderson-Darling 5% Critical Value 0.775
Kolmogorov-Smirnov Test Statistic 0.248
Kolmogorov-Smirnov 5% Critical Value 0.268

Data follow Appr. Gamma Distribution at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 689

95% Adjusted Gamma UCL 807.1

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.946
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 1866
95% Chebyshev (MVUE) UCL 747.9
97.5% Chebyshev (MVUE) UCL 967
99% Chebyshev (MVUE) UCL 1398

Data Distribution
Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 566
95% Jackknife UCL 595.1
95% Standard Bootstrap UCL 549.7
95% Bootstrap-t UCL 2133
95% Hall's Bootstrap UCL 1794

95% Percentile Bootstrap UCL 622
95% BCA Bootstrap UCL 776.6
95% Chebyshev(Mean, Sd) UCL 1038
97.5% Chebyshev(Mean, Sd) UCL 1365
99% Chebyshev(Mean, Sd) UCL 2009

Use 95% Approximate Gamma UCL 689
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General UCL Statistics for Full Data Sets
User Selected Options

Coal Area C, PAHSs in Surface Soil

From File F:\Hanna City Data\Data tables\HCCC EU PAH Surface.wst

OFF
95%
2000

Full Precision
Confidence Coefficient

Number of Bootstrap Operations

Benzo(a)anthracene

General Statistics
Number of Valid Observations 28

Raw Statistics
Minimum 92

Maximum 18000

Mean 2096

Median 335

SD 4361

Coefficient of Variation 2.08
Skewness 3.027

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.503
Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3500
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 3956
95% Modified-t UCL 3579

Gamma Distribution Test
k star (bias corrected) 0.468
Theta Star 4480
nu star 26.21
Approximate Chi Square Value (.05) 15.54
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15.03

Anderson-Darling Test Statistic 2.407
Anderson-Darling 5% Critical Value 0.811
Kolmogorov-Smirnov Test Statistic 0.245
Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3536

95% Adjusted Gamma UCL 3655

Potential UCL to Use

Chrysene

General Statistics

Number of Distinct Observations 26

Log-transformed Statistics
Minimum of Log Data 4.522
Maximum of Log Data 9.798
Mean of log Data 6.37
SD of log Data 1.484

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.896
Shapiro Wilk Critical Value 0.924
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 4267
95% Chebyshev (MVUE) UCL 4118
97.5% Chebyshev (MVUE) UCL 5195
99% Chebyshev (MVUE) UCL 7309

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics

95% CLT UCL 3452

95% Jackknife UCL 3500

95% Standard Bootstrap UCL 3426

95% Bootstrap-t UCL 6143

95% Hall's Bootstrap UCL 9112

95% Percentile Bootstrap UCL 3471

95% BCA Bootstrap UCL 3951

95% Chebyshev(Mean, Sd) UCL 5689

97.5% Chebyshev(Mean, Sd) UCL 7243
99% Chebyshev(Mean, Sd) UCL 10296

Use 99% Chebyshev (Mean, Sd) UCL 10296
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Number of Valid Observations 28

Raw Statistics
Minimum 110
Maximum 21000
Mean 2344
Median 390
SD 4929
Coefficient of Variation 2.103
Skewness 3.168

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.49
Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3930
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 4472
95% Modified-t UCL 4023

Gamma Distribution Test
k star (bias corrected) 0.48
Theta Star 4881
nu star 26.89
Approximate Chi Square Value (.05) 16.06
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15.55

Anderson-Darling Test Statistic 2.421
Anderson-Darling 5% Critical Value 0.809
Kolmogorov-Smirnov Test Statistic 0.235
Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3923

95% Adjusted Gamma UCL 4053

Potential UCL to Use

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 28

Raw Statistics
Minimum 140
Maximum 31000
Mean 2914
Median 550
SD 7031
Coefficient of Variation 2.412
Skewness 3.485

Coal Area C, PAHSs in Surface Soil

Number of Distinct Observations 25

Log-transformed Statistics
Minimum of Log Data 4.7
Maximum of Log Data 9.952
Mean of log Data 6.521
SD of log Data 1.455

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.893
Shapiro Wilk Critical Value 0.924

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 4612
95% Chebyshev (MVUE) UCL 4536
97.5% Chebyshev (MVUE) UCL 5710
99% Chebyshev (MVUE) UCL 8016

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 3876
95% Jackknife UCL 3930
95% Standard Bootstrap UCL 3847
95% Bootstrap-t UCL 7406
95% Hall's Bootstrap UCL 10909
95% Percentile Bootstrap UCL 4091
95% BCA Bootstrap UCL 4506
95% Chebyshev(Mean, Sd) UCL 6404
97.5% Chebyshev(Mean, Sd) UCL 8161
99% Chebyshev(Mean, Sd) UCL 11612

Use 99% Chebyshev (Mean, Sd) UCL 11612

Number of Distinct Observations 26

Log-transformed Statistics
Minimum of Log Data 4.942
Maximum of Log Data 10.34
Mean of log Data 6.693
SD of log Data 1.385
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Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.42
Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 5177
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 6035
95% Modified-t UCL 5323

Gamma Distribution Test
k star (bias corrected) 0.466
Theta Star 6255
nu star 26.09
Approximate Chi Square Value (.05) 15.45
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 14.94

Anderson-Darling Test Statistic 2.981
Anderson-Darling 5% Critical Value 0.811
Kolmogorov-Smirnov Test Statistic 0.27
Kolmogorov-Smirnov 5% Critical Value 0.175
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 4922

95% Adjusted Gamma UCL 5088

Potential UCL to Use

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 28

Raw Statistics
Minimum 41

Maximum 9600

Mean 1199

Median 215

SD 2446

Coefficient of Variation 2.04
Skewness 2.908

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.508
Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1986
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2231
95% Modified-t UCL 2028

Coal Area C, PAHSs in Surface Soil

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.887
Shapiro Wilk Critical Value 0.924
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 4639
95% Chebyshev (MVUE) UCL 4753
97.5% Chebyshev (MVUE) UCL 5953
99% Chebyshev (MVUE) UCL 8312

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics

95% CLT UCL 5100

95% Jackknife UCL 5177

95% Standard Bootstrap UCL 5006
95% Bootstrap-t UCL 14450
95% Hall's Bootstrap UCL 15586

95% Percentile Bootstrap UCL 5224

95% BCA Bootstrap UCL 6134

95% Chebyshev(Mean, Sd) UCL 8706
97.5% Chebyshev(Mean, Sd) UCL 11212
99% Chebyshev(Mean, Sd) UCL 16134

Use 99% Chebyshev (Mean, Sd) UCL 16134

Number of Distinct Observations 26

Log-transformed Statistics
Minimum of Log Data 3.714
Maximum of Log Data 9.17
Mean of log Data 5.817
SD of log Data 1.5

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.921
Shapiro Wilk Critical Value 0.924

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 2556
95% Chebyshev (MVUE) UCL 2440
97.5% Chebyshev (MVUE) UCL 3081
99% Chebyshev (MVUE) UCL 4340



ProUCL 4.0 Output

Gamma Distribution Test
k star (bias corrected) 0.47
Theta Star 2553
nu star 26.3
Approximate Chi Square Value (.05) 15.61
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15.1

Anderson-Darling Test Statistic 2.226
Anderson-Darling 5% Critical Value 0.81

Kolmogorov-Smirnov Test Statistic 0.232

Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2020

95% Adjusted Gamma UCL 2088

Potential UCL to Use

Benzo(a)pyrene

General Statistics

Number of Valid Observations 28

Raw Statistics
Minimum 80

Maximum 19000

Mean 2084

Median 390

SD 4527

Coefficient of Variation 2.172
Skewness 3.203

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.474
Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3541
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 4045
95% Modified-t UCL 3628

Gamma Distribution Test
k star (bias corrected) 0.473
Theta Star 4407
nu star 26.48
Approximate Chi Square Value (.05) 15.75
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15.24

Anderson-Darling Test Statistic 2.297
Anderson-Darling 5% Critical Value 0.81

Coal Area C, PAHSs in Surface Soil

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 1959
95% Jackknife UCL 1986
95% Standard Bootstrap UCL 1938
95% Bootstrap-t UCL 3179
95% Hall's Bootstrap UCL 4679
95% Percentile Bootstrap UCL 2011
95% BCA Bootstrap UCL 2234
95% Chebyshev(Mean, Sd) UCL 3214
97.5% Chebyshev(Mean, Sd) UCL 4085
99% Chebyshev(Mean, Sd) UCL 5798

Use 99% Chebyshev (Mean, Sd) UCL 5798

Number of Distinct Observations 25

Log-transformed Statistics
Minimum of Log Data 4.382
Maximum of Log Data 9.852
Mean of log Data 6.38
SD of log Data 1.461

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.92
Shapiro Wilk Critical Value 0.924
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 4069
95% Chebyshev (MVUE) UCL 3986
97.5% Chebyshev (MVUE) UCL 5020
99% Chebyshev (MVUE) UCL 7052

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 3491
95% Jackknife UCL 3541
95% Standard Bootstrap UCL 3481
95% Bootstrap-t UCL 7050
95% Hall's Bootstrap UCL 9686



ProUCL 4.0 Output

Kolmogorov-Smirnov Test Statistic 0.246
Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3504

95% Adjusted Gamma UCL 3622

Potential UCL to Use

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 28

Raw Statistics
Minimum 56

Maximum 14000

Mean 1455

Median 285

SD 3335
Coefficient of Variation 2.293
Skewness 3.346

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.437
Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2528
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2917
95% Modified-t UCL 2594

Gamma Distribution Test
k star (bias corrected) 0.476
Theta Star 3055
nu star 26.66
Approximate Chi Square Value (.05) 15.89
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15.37

Anderson-Darling Test Statistic 2.437
Anderson-Darling 5% Critical Value 0.81

Kolmogorov-Smirnov Test Statistic 0.232

Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2441

95% Adjusted Gamma UCL 2522

Potential UCL to Use

Coal Area C, PAHSs in Surface Soil

95% Percentile Bootstrap UCL 3599

95% BCA Bootstrap UCL 4102

95% Chebyshev(Mean, Sd) UCL 5813

97.5% Chebyshev(Mean, Sd) UCL 7427
99% Chebyshev(Mean, Sd) UCL 10596

Use 99% Chebyshev (Mean, Sd) UCL 10596

Number of Distinct Observations 24

Log-transformed Statistics
Minimum of Log Data 4.025
Maximum of Log Data 9.547
Mean of log Data 6.031
SD of log Data 1.421

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.923
Shapiro Wilk Critical Value 0.924
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 2608
95% Chebyshev (MVUE) UCL 2617
97.5% Chebyshev (MVUE) UCL 3287
99% Chebyshev (MVUE) UCL 4603

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 2491
95% Jackknife UCL 2528
95% Standard Bootstrap UCL 2459
95% Bootstrap-t UCL 6490
95% Hall's Bootstrap UCL 7482
95% Percentile Bootstrap UCL 2499
95% BCA Bootstrap UCL 3128
95% Chebyshev(Mean, Sd) UCL 4202
97.5% Chebyshev(Mean, Sd) UCL 5390
99% Chebyshev(Mean, Sd) UCL 7725

Use 99% Chebyshev (Mean, Sd) UCL 7725



ProUCL 4.0 Output

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 28

Raw Statistics
Minimum 15
Maximum 3600
Mean 458.4
Median 81.5
SD 910.4
Coefficient of Variation 1.986
Skewness 2.847

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.525
Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 751.5
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 840.3
95% Modified-t UCL 766.9

Gamma Distribution Test
k star (bias corrected) 0.467
Theta Star 980.9
nu star 26.17
Approximate Chi Square Value (.05) 15.51
Adjusted Level of Significance 0.0404
Adjusted Chi Square Value 15

Anderson-Darling Test Statistic 1.993
Anderson-Darling 5% Critical Value 0.811
Kolmogorov-Smirnov Test Statistic 0.233
Kolmogorov-Smirnov 5% Critical Value 0.175

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 773.5

95% Adjusted Gamma UCL 799.6

Potential UCL to Use

Coal Area C, PAHSs in Surface Soil

Number of Distinct Observations 26

Log-transformed Statistics
Minimum of Log Data 2.708
Maximum of Log Data 8.189
Mean of log Data 4.848
SD of log Data 1.538

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.928
Shapiro Wilk Critical Value 0.924
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 1068
95% Chebyshev (MVUE) UCL 993.1
97.5% Chebyshev (MVUE) UCL 1257
99% Chebyshev (MVUE) UCL 1776

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 741.4
95% Jackknife UCL 751.5
95% Standard Bootstrap UCL 731.8
95% Bootstrap-t UCL 1211
95% Hall's Bootstrap UCL 1816
95% Percentile Bootstrap UCL 761.8
95% BCA Bootstrap UCL 848.5
95% Chebyshev(Mean, Sd) UCL 1208
97.5% Chebyshev(Mean, Sd) UCL 1533
99% Chebyshev(Mean, Sd) UCL 2170

Use 95% Chebyshev (MVUE) UCL 993.1



ProUCL 4.0 Output

Main Entrance, PAHSs in Surface Soil

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
From File
OFF
95%
2000

Full Precision
Confidence Coefficient

Number of Bootstrap Operations

Benzo(a)anthracene

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 34
Maximum 5800
Mean 1127
Median 485
SD 1900
Coefficient of Variation 1.686
Skewness 2.32

F:\Hanna City Data\Data tables\HCME EU PAH Surface.wst

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 3.526
Maximum of Log Data 8.666
Mean of log Data 5.83
SD of log Data 1.702

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.637
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2304
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2692
95% Modified-t UCL 2386

Gamma Distribution Test
k star (bias corrected) 0.425
Theta Star 2651
nu star 7.651
Approximate Chi Square Value (.05) 2.534
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.958

Anderson-Darling Test Statistic 0.489
Anderson-Darling 5% Critical Value 0.769
Kolmogorov-Smirnov Test Statistic 0.252
Kolmogorov-Smirnov 5% Critical Value 0.294

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 3401
95% Adjusted Gamma UCL 4403

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.957
Shapiro Wilk Critical Value 0.829

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 28433
95% Chebyshev (MVUE) UCL 3818
97.5% Chebyshev (MVUE) UCL 5002
99% Chebyshev (MVUE) UCL 7327

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 2168
95% Jackknife UCL 2304
95% Standard Bootstrap UCL 2104
95% Bootstrap-t UCL 8111
95% Hall's Bootstrap UCL 7872
95% Percentile Bootstrap UCL 2212
95% BCA Bootstrap UCL 2721
95% Chebyshev(Mean, Sd) UCL 3887
97.5% Chebyshev(Mean, Sd) UCL 5081
99% Chebyshev(Mean, Sd) UCL 7427



ProUCL 4.0 Output Main Entrance, PAHs in Surface Soil

Potential UCL to Use

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 9

Raw Statistics

Minimum 70
Maximum 8600
Mean 1705

Median 680

SD 2849
Coefficient of Variation 1.671
Skewness 2.226

Use 95% Approximate Gamma UCL 3401

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 4.248
Maximum of Log Data 9.06
Mean of log Data 6.253
SD of log Data 1.668

Warning: There are only 9 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.642
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3470
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 4020
95% Modified-t UCL 3588

Gamma Distribution Test
k star (bias corrected) 0.427
Theta Star 3990
nu star 7.691
Approximate Chi Square Value (.05) 2.557
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.977

Anderson-Darling Test Statistic 0.565
Anderson-Darling 5% Critical Value 0.768
Kolmogorov-Smirnov Test Statistic 0.266
Kolmogorov-Smirnov 5% Critical Value 0.294

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 5127

95% Adjusted Gamma UCL 6630

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.931
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 36776
95% Chebyshev (MVUE) UCL 5519
97.5% Chebyshev (MVUE) UCL 7222
99% Chebyshev (MVUE) UCL 10566

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 3267

95% Jackknife UCL 3470

95% Standard Bootstrap UCL 3176
95% Bootstrap-t UCL 12499
95% Hall's Bootstrap UCL 12396

95% Percentile Bootstrap UCL 3257

95% BCA Bootstrap UCL 4080

95% Chebyshev(Mean, Sd) UCL 5844

97.5% Chebyshev(Mean, Sd) UCL 7635
99% Chebyshev(Mean, Sd) UCL 11153

Use 95% Approximate Gamma UCL 5127



ProUCL 4.0 Output

Benzo(k)fluoranthene

Main Entrance, PAHSs in Surface Soil

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 22
Maximum 4500
Mean 751.4
Median 275
SD 1452
Coefficient of Variation 1.932
Skewness 2.682

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 3.091
Maximum of Log Data 8.412
Mean of log Data 5.3
SD of log Data 1.708

Warning: There are only 9 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.562
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1651
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2010
95% Modified-t UCL 1724

Gamma Distribution Test
k star (bias corrected) 0.396
Theta Star 1897
nu star 7.13
Approximate Chi Square Value (.05) 2.242
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.71

Anderson-Darling Test Statistic 0.646
Anderson-Darling 5% Critical Value 0.774
Kolmogorov-Smirnov Test Statistic 0.298
Kolmogorov-Smirnov 5% Critical Value 0.295

Data follow Appr. Gamma Distribution at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2390

95% Adjusted Gamma UCL 3134

Potential UCL to Use

Benzo(a)pyrene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.948
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 17238
95% Chebyshev (MVUE) UCL 2269
97.5% Chebyshev (MVUE) UCL 2973
99% Chebyshev (MVUE) UCL 4356

Data Distribution
Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1548
95% Jackknife UCL 1651
95% Standard Bootstrap UCL 1500
95% Bootstrap-t UCL 7851
95% Hall's Bootstrap UCL 6195
95% Percentile Bootstrap UCL 1687
95% BCA Bootstrap UCL 2190
95% Chebyshev(Mean, Sd) UCL 2861
97.5% Chebyshev(Mean, Sd) UCL 3774
99% Chebyshev(Mean, Sd) UCL 5567

Use 95% Adjusted Gamma UCL 3134

General Statistics

Number of Valid Observations 9

Number of Distinct Observations 9
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Raw Statistics
Minimum 43
Maximum 5900
Mean 1127
Median 470
SD 1922
Coefficient of Variation 1.705
Skewness 2.378

Main Entrance, PAHSs in Surface Soil

Log-transformed Statistics
Minimum of Log Data 3.761
Maximum of Log Data 8.683
Mean of log Data 5.848
SD of log Data 1.664

Warning: There are only 9 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.63
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2319
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 2724
95% Modified-t UCL 2404

Gamma Distribution Test
k star (bias corrected) 0.429
Theta Star 2626
nu star 7.729
Approximate Chi Square Value (.05) 2.579
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.996

Anderson-Darling Test Statistic 0.515
Anderson-Darling 5% Critical Value 0.768
Kolmogorov-Smirnov Test Statistic 0.243
Kolmogorov-Smirnov 5% Critical Value 0.293

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3379

95% Adjusted Gamma UCL 4365

Potential UCL to Use

Indeno(1,2,3-cd)pyrene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.947
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 24007
95% Chebyshev (MVUE) UCL 3655
97.5% Chebyshev (MVUE) UCL 4781
99% Chebyshev (MVUE) UCL 6994

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 2181
95% Jackknife UCL 2319
95% Standard Bootstrap UCL 2137
95% Bootstrap-t UCL 8037
95% Hall's Bootstrap UCL 8230
95% Percentile Bootstrap UCL 2316
95% BCA Bootstrap UCL 2784
95% Chebyshev(Mean, Sd) UCL 3921
97.5% Chebyshev(Mean, Sd) UCL 5129
99% Chebyshev(Mean, Sd) UCL 7503

Use 95% Approximate Gamma UCL 3379

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 34
Maximum 4200

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 3.526
Maximum of Log Data 8.343
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Mean 815.1
Median 325
SD 1374
Coefficient of Variation 1.685
Skewness 2.324

Main Entrance, PAHSs in Surface Soil

Mean of log Data 5.491
SD of log Data 1.702

Warning: There are only 9 Values in this data
Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.642
Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1666
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1947
95% Modified-t UCL 1726

Gamma Distribution Test
k star (bias corrected) 0.421
Theta Star 1935
nu star 7.581
Approximate Chi Square Value (.05) 2.495
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.924

Anderson-Darling Test Statistic 0.509
Anderson-Darling 5% Critical Value 0.769
Kolmogorov-Smirnov Test Statistic 0.2
Kolmogorov-Smirnov 5% Critical Value 0.294
Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 2477

95% Adjusted Gamma UCL 3212

Potential UCL to Use

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 9

Raw Statistics
Minimum 8.8
Maximum 1500
Mean 274.4
Median 82
SD 482.7
Coefficient of Variation 1.759

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.931
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 20262
95% Chebyshev (MVUE) UCL 2720
97.5% Chebyshev (MVUE) UCL 3563
99% Chebyshev (MVUE) UCL 5220

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1568
95% Jackknife UCL 1666
95% Standard Bootstrap UCL 1550
95% Bootstrap-t UCL 5240
95% Hall's Bootstrap UCL 5308
95% Percentile Bootstrap UCL 1611
95% BCA Bootstrap UCL 1946
95% Chebyshev(Mean, Sd) UCL 2811
97.5% Chebyshev(Mean, Sd) UCL 3674
99% Chebyshev(Mean, Sd) UCL 5371

Use 95% Approximate Gamma UCL 2477

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 2.175
Maximum of Log Data 7.313
Mean of log Data 4.297
SD of log Data 1.799
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Skewness 2.519

Main Entrance, PAHSs in Surface Soil

Warning: There are only 9 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.621
Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 573.6
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 683.4
95% Modified-t UCL 596.1

Gamma Distribution Test
k star (bias corrected) 0.397
Theta Star 691.2
nu star 7.146
Approximate Chi Square Value (.05) 2.251
Adjusted Level of Significance 0.0231
Adjusted Chi Square Value 1.717

Anderson-Darling Test Statistic 0.479
Anderson-Darling 5% Critical Value 0.774
Kolmogorov-Smirnov Test Statistic 0.218
Kolmogorov-Smirnov 5% Critical Value 0.295

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 871.2

95% Adjusted Gamma UCL 1142

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.937
Shapiro Wilk Critical Value 0.829
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 10054
95% Chebyshev (MVUE) UCL 964
97.5% Chebyshev (MVUE) UCL 1267
99% Chebyshev (MVUE) UCL 1862

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 539.1
95% Jackknife UCL 573.6
95% Standard Bootstrap UCL 529.2
95% Bootstrap-t UCL 1329
95% Hall's Bootstrap UCL 1406

95% Percentile Bootstrap UCL 564
95% BCA Bootstrap UCL 688.4
95% Chebyshev(Mean, Sd) UCL 975.8
97.5% Chebyshev(Mean, Sd) UCL 1279
99% Chebyshev(Mean, Sd) UCL 1875

Use 95% Adjusted Gamma UCL 1142



ProUCL 4.0 Output

Vehicle Wash, PAHSs in Surface Soil

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
From File
OFF
95%
2000

Full Precision
Confidence Coefficient

Number of Bootstrap Operations

Benzo(a)anthracene

General Statistics
Number of Valid Observations 11

Raw Statistics
Minimum 17
Maximum 8400
Mean 1463
Median 420
SD 2660
Coefficient of Variation 1.819
Skewness 2.29

F:\Hanna City Data\Data tables\HCVW EU PAH Surface.wst

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 2.833
Maximum of Log Data 9.036
Mean of log Data 5.907
SD of log Data 1.83

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.593
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2916
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 3374
95% Modified-t UCL 3009

Gamma Distribution Test
k star (bias corrected) 0.399
Theta Star 3667
nu star 8.775
Approximate Chi Square Value (.05) 3.192
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 2.667

Anderson-Darling Test Statistic 0.667

Anderson-Darling 5% Critical Value 0.788

Kolmogorov-Smirnov Test Statistic 0.267
Kolmogorov-Smirnov 5% Critical Value 0.27

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 4021

95% Adjusted Gamma UCL 4811

Potential UCL to Use

Benzo(b)fluoranthene

General Statistics

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.967
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 31002
95% Chebyshev (MVUE) UCL 5165
97.5% Chebyshev (MVUE) UCL 6774
99% Chebyshev (MVUE) UCL 9934

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 2782

95% Jackknife UCL 2916

95% Standard Bootstrap UCL 2724
95% Bootstrap-t UCL 12942

95% Hall's Bootstrap UCL 9624

95% Percentile Bootstrap UCL 2882

95% BCA Bootstrap UCL 3079

95% Chebyshev(Mean, Sd) UCL 4959

97.5% Chebyshev(Mean, Sd) UCL 6472

99% Chebyshev(Mean, Sd) UCL 9443

Use 95% Adjusted Gamma UCL 4811
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Number of Valid Observations 11

Raw Statistics
Minimum 16
Maximum 8800
Mean 1887
Median 620
SD 3128
Coefficient of Variation 1.657
Skewness 1.911

Vehicle Wash, PAHSs in Surface Soil

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 2.773
Maximum of Log Data 9.083
Mean of log Data 6.298
SD of log Data 1.818

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.599
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 3596
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 4019
95% Modified-t UCL 3687

Gamma Distribution Test
k star (bias corrected) 0.431
Theta Star 4383
nu star 9.473
Approximate Chi Square Value (.05) 3.615
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.049

Anderson-Darling Test Statistic 0.724
Anderson-Darling 5% Critical Value 0.78

Kolmogorov-Smirnov Test Statistic 0.268

Kolmogorov-Smirnov 5% Critical Value 0.269

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 4945

95% Adjusted Gamma UCL 5863

Potential UCL to Use

Benzo(k)fluoranthene

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.939
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 43257
95% Chebyshev (MVUE) UCL 7474
97.5% Chebyshev (MVUE) UCL 9797
99% Chebyshev (MVUE) UCL 14361

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 3438

95% Jackknife UCL 3596

95% Standard Bootstrap UCL 3364
95% Bootstrap-t UCL 14664
95% Hall's Bootstrap UCL 14681

95% Percentile Bootstrap UCL 3381

95% BCA Bootstrap UCL 3965

95% Chebyshev(Mean, Sd) UCL 5998

97.5% Chebyshev(Mean, Sd) UCL 7776
99% Chebyshev(Mean, Sd) UCL 11270

Use 95% Approximate Gamma UCL 4945

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 11
Maximum 4400
Mean 803.6
Median 200
SD 1364
Coefficient of Variation 1.697
Skewness 2.288

Number of Distinct Observations 9

Log-transformed Statistics
Minimum of Log Data 2.398
Maximum of Log Data 8.389
Mean of log Data 5.401
SD of log Data 1.824



ProUCL 4.0 Output

Vehicle Wash, PAHSs in Surface Soil

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.634
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1549
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1783
95% Modified-t UCL 1596

Gamma Distribution Test
k star (bias corrected) 0.42
Theta Star 1914
nu star 9.238
Approximate Chi Square Value (.05) 3.472
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 2.92

Anderson-Darling Test Statistic 0.483
Anderson-Darling 5% Critical Value 0.782
Kolmogorov-Smirnov Test Statistic 0.251
Kolmogorov-Smirnov 5% Critical Value 0.269

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2139

95% Adjusted Gamma UCL 2543

Potential UCL to Use

Benzo(a)pyrene

General Statistics

Number of Valid Observations 11

Raw Statistics
Minimum 17
Maximum 7900
Mean 1396
Median 380
SD 2462
Coefficient of Variation 1.763
Skewness 2.333

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.969
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 18141
95% Chebyshev (MVUE) UCL 3081
97.5% Chebyshev (MVUE) UCL 4039
99% Chebyshev (MVUE) UCL 5922

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1480
95% Jackknife UCL 1549
95% Standard Bootstrap UCL 1437
95% Bootstrap-t UCL 4137
95% Hall's Bootstrap UCL 4494
95% Percentile Bootstrap UCL 1492
95% BCA Bootstrap UCL 1796
95% Chebyshev(Mean, Sd) UCL 2596
97.5% Chebyshev(Mean, Sd) UCL 3372
99% Chebyshev(Mean, Sd) UCL 4895

Use 95% Adjusted Gamma UCL 2543

Number of Distinct Observations 11

Log-transformed Statistics
Minimum of Log Data 2.833
Maximum of Log Data 8.975
Mean of log Data 5.941
SD of log Data 1.809

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.606
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 2742
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 3175

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.967
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 29018
95% Chebyshev (MVUE) UCL 5150
97.5% Chebyshev (MVUE) UCL 6749



ProUCL 4.0 Output

95% Modified-t UCL 2829

Gamma Distribution Test
k star (bias corrected) 0.417
Theta Star 3348
nu star 9.174
Approximate Chi Square Value (.05) 3.433
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 2.884

Anderson-Darling Test Statistic 0.579
Anderson-Darling 5% Critical Value 0.783
Kolmogorov-Smirnov Test Statistic 0.235
Kolmogorov-Smirnov 5% Critical Value 0.269

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 3732

95% Adjusted Gamma UCL 4441

Potential UCL to Use

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 11

Raw Statistics

Minimum 9.8

Maximum 4200
Mean 859.3

Median 260

SD 1358

Coefficient of Variation 1.58
Skewness 2.054

Vehicle Wash, PAHSs in Surface Soil

99% Chebyshev (MVUE) UCL 9890

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 2617

95% Jackknife UCL 2742

95% Standard Bootstrap UCL 2558
95% Bootstrap-t UCL 10258

95% Hall's Bootstrap UCL 8839

95% Percentile Bootstrap UCL 2751

95% BCA Bootstrap UCL 3228

95% Chebyshev(Mean, Sd) UCL 4632

97.5% Chebyshev(Mean, Sd) UCL 6032

99% Chebyshev(Mean, Sd) UCL 8782

Use 95% Adjusted Gamma UCL 4441

Number of Distinct Observations 10

Log-transformed Statistics
Minimum of Log Data 2.282
Maximum of Log Data 8.343
Mean of log Data 5.618
SD of log Data 1.756

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.645
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 1601
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 1804
95% Modified-t UCL 1644

Gamma Distribution Test
k star (bias corrected) 0.461
Theta Star 1865
nu star 10.14
Approximate Chi Square Value (.05) 4.027
Adjusted Level of Significance 0.0278
Adjusted Chi Square Value 3.422

Anderson-Darling Test Statistic 0.47

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.964
Shapiro Wilk Critical Value 0.85
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 16561
95% Chebyshev (MVUE) UCL 3408
97.5% Chebyshev (MVUE) UCL 4458
99% Chebyshev (MVUE) UCL 6520

Data Distribution

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 1533
95% Jackknife UCL 1601
95% Standard Bootstrap UCL 1512
95% Bootstrap-t UCL 4921



ProUCL 4.0 Output Vehicle Wash, PAHSs in Surface Soil

Anderson-Darling 5% Critical Value 0.777
Kolmogorov-Smirnov Test Statistic 0.224
Kolmogorov-Smirnov 5% Critical Value 0.268

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 2163

95% Adjusted Gamma UCL 2545

Potential UCL to Use

Dibenzo(a,h)anthracene

General Statistics

UCL Statistics

Number of Valid Data 11
Number of Distinct Detected Data 9
Raw Statistics

Minimum Detected 11
Maximum Detected 2300
Mean of Detected 394.3
SD of Detected 701.8
Minimum Non-Detect 6.4
Maximum Non-Detect 6.4

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.592
5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level
Assuming Normal Distribution

DL/2 Substitution Method
Mean 358.7
SD 676.1
95% DL/2 (t) UCL 728.2

Maximum Likelihood Estimate(MLE) Method
Mean 318.2
SD 687.6
95% MLE (t) UCL 693.9
95% MLE (Tiku) UCL 667.6

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 0.451
Theta Star 873.7
nu star 9.026
A-D Test Statistic 0.48
5% A-D Critical Value 0.773
K-S Test Statistic 0.773
5% K-S Critical Value 0.28

Data appear Gamma Distributed at 5% Significance Level

95% Hall's Bootstrap UCL 5510

95% Percentile Bootstrap UCL 1551
95% BCA Bootstrap UCL 1650

95% Chebyshev(Mean, Sd) UCL 2644
97.5% Chebyshev(Mean, Sd) UCL 3416
99% Chebyshev(Mean, Sd) UCL 4934

Use 95% Approximate Gamma UCL 2163

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Lognommal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean

10

9.09%

2.398
7.741
4.838
1.624
1.856
1.856

0.976
0.842

4.504
1.898
5479

4.472

1.96
358.7
676.2
736.8
902.5

359.5
644.3
204.8



ProUCL 4.0 Output Vehicle Wash, PAHSs in Surface Soil

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

1E-09
2300
358.5
68
676.3
0.218
1647
4.788
1.055
1626
2140

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (Chebyshev) UCL

730.6
696.3
728.2
1951
7421
695.6
1252
1638
2397

1252



ProUCL 4.0 Output

General UCL Statistics for Full Data Sets

User Selected Options

Vehicle Wash, PAHs in Subsurface Soil

From File F:\Hanna City Data\Data tables\HCVW Subsurf PAH-0.5RL sub.wst

Full Precision OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Benzo(a)pyrene

General Statistics

Number of Valid Observations 14

Raw Statistics
Minimum 4.6
Maximum 560
Mean 50.41
Median 7.7
SD 146.9
Coefficient of Variation 2.914
Skewness 3.722

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.337
Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 119.9
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 156.7
95% Modified-t UCL 126.4

Gamma Distribution Test
k star (bias corrected) 0.41
Theta Star 123
nu star 11.47
Approximate Chi Square Value (.05) 4.883
Adjusted Level of Significance 0.0312
Adjusted Chi Square Value 4.326

Anderson-Darling Test Statistic 2.988
Anderson-Darling 5% Critical Value 0.801
Kolmogorov-Smirnov Test Statistic 0.36
Kolmogorov-Smirnov 5% Critical Value 0.243
Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 118.5

95% Adjusted Gamma UCL 133.7

Potential UCL to Use

Number of Distinct Observations 14

Log-transformed Statistics
Minimum of Log Data 1.526
Maximum of Log Data 6.328
Mean of log Data 2.525
SD of log Data 1.231

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.697
Shapiro Wilk Critical Value 0.874
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 79.15
95% Chebyshev (MVUE) UCL 63.43
97.5% Chebyshev (MVUE) UCL 80.28
99% Chebyshev (MVUE) UCL 113.4

Data Distribution
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 115
95% Jackknife UCL 119.9
95% Standard Bootstrap UCL 114.1
95% Bootstrap-t UCL 1409
95% Hall's Bootstrap UCL 757.9
95% Percentile Bootstrap UCL 127.9
95% BCA Bootstrap UCL 170.1
95% Chebyshev(Mean, Sd) UCL 221.5
97.5% Chebyshev(Mean, Sd) UCL 295.6
99% Chebyshev(Mean, Sd) UCL 441

Use 99% Chebyshev (Mean, Sd) UCL 441



ProUCL 4.0

General UCL Statistics for Full Data Sets

User Selected Options
From File

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

As_HCCA

General Statistics

Number of Valid Observations 17

Raw Statistics
Minimum 8.8
Maximum 18
Mean 11.54
Median 11.6
SD 2.519
Coefficient of Variation 0.218
Skewness 1.023

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.899
Shapiro Wilk Critical Value 0.892
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 12.6
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 12.71
95% Modified-t UCL 12.63

Gamma Distribution Test
k star (bias corrected) 19.96
Theta Star 0.578
nu star 678.7
Approximate Chi Square Value (.05) 619.3
Adjusted Level of Significance 0.0346
Adjusted Chi Square Value 613.3

Anderson-Darling Test Statistic 0.474
Anderson-Darling 5% Critical Value 0.738
Kolmogorov-Smirnov Test Statistic 0.174
Kolmogorov-Smirnov 5% Critical Value 0.209

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 12.65

95% Adjusted Gamma UCL 12.77

Potential UCL to Use

As_HCCB

General Statistics

Coal Areas, Arsenic in Subsurface Soil

F:\Hanna City Data\Data tables\As in SubsurfSoil.wst

Number of Distinct Observations 16

Log-transformed Statistics
Minimum of Log Data 2.175
Maximum of Log Data 2.89
Mean of log Data 2.425
SD of log Data 0.207

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.927
Shapiro Wilk Critical Value 0.892
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 12.67
95% Chebyshev (MVUE) UCL 14.07
97.5% Chebyshev (MVUE) UCL 15.17
99% Chebyshev (MVUE) UCL 17.32

Data Distribution
Data appear Normal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 12.54

95% Jackknife UCL 12.6
95% Standard Bootstrap UCL 12.53
95% Bootstrap-t UCL 12.82
95% Hall's Bootstrap UCL 12.92
95% Percentile Bootstrap UCL 12.49
95% BCA Bootstrap UCL 12.66

95% Chebyshev(Mean, Sd) UCL 14.2
97.5% Chebyshev(Mean, Sd) UCL 15.35
99% Chebyshev(Mean, Sd) UCL 17.62

Use 95% Student's-t UCL 12.6



ProUCL 4.0 Coal Areas, Arsenic in Subsurface Soil

Number of Valid Observations 17

Raw Statistics
Minimum 3.9
Maximum 13.8

Mean 9.479

Median 9.5
SD 2.485
Coefficient of Variation 0.262
Skewness -0.352

Relevant UCL Statistics

Nommal Distribution Test
Shapiro Wilk Test Statistic 0.974
Shapiro Wilk Critical Value 0.892
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 10.53
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 10.42
95% Modified-t UCL 10.52

Gamma Distribution Test
k star (bias corrected) 10.85
Theta Star 0.874
nu star 368.8
Approximate Chi Square Value (.05) 325.3
Adjusted Level of Significance 0.0346
Adjusted Chi Square Value 321

Anderson-Darling Test Statistic 0.384
Anderson-Darling 5% Critical Value 0.739
Kolmogorov-Smirnov Test Statistic 0.137
Kolmogorov-Smirnov 5% Critical Value 0.209

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 10.75

95% Adjusted Gamma UCL 10.89

Potential UCL to Use

As_HCCC

General Statistics

Number of Valid Observations 17

Raw Statistics
Minimum 7.4
Maximum 16.2
Mean 10.86
Median 10.7
SD 2.472
Coefficient of Variation 0.228

Skewness 0.61

Number of Distinct Observations 14

Log-transformed Statistics
Minimum of Log Data 1.361
Maximum of Log Data 2.625
Mean of log Data 2.211
SD of log Data 0.303

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical Value 0.892
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 10.99
95% Chebyshev (MVUE) UCL 12.61
97.5% Chebyshev (MVUE) UCL 13.94
99% Chebyshev (MVUE) UCL 16.57

Data Distribution
Data appear Normal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 10.47
95% Jackknife UCL 10.53
95% Standard Bootstrap UCL 10.44

95% Bootstrap-t UCL 10.5
95% Hall's Bootstrap UCL 10.52
95% Percentile Bootstrap UCL 10.43
95% BCA Bootstrap UCL 10.29

95% Chebyshev(Mean, Sd) UCL 12.11
97.5% Chebyshev(Mean, Sd) UCL 13.24
99% Chebyshev(Mean, Sd) UCL 15.48

Use 95% Student's-t UCL 10.53

Number of Distinct Observations 14

Log-transformed Statistics
Minimum of Log Data 2.001
Maximum of Log Data 2.785
Mean of log Data 2.362
SD of log Data 0.225



ProUCL 4.0 Coal Areas, Arsenic in Subsurface Soil

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.935
Shapiro Wilk Critical Value 0.892
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 11.91
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL 11.95
95% Modified-t UCL 11.93

Gamma Distribution Test
k star (bias corrected) 17.45
Theta Star 0.623
nu star 593.2
Approximate Chi Square Value (.05) 537.7
Adjusted Level of Significance 0.0346
Adjusted Chi Square Value 532.1

Anderson-Darling Test Statistic 0.388
Anderson-Darling 5% Critical Value 0.738
Kolmogorov-Smirnov Test Statistic 0.149
Kolmogorov-Smirnov 5% Critical Value 0.209

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 11.99

95% Adjusted Gamma UCL 12.11

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.951
Shapiro Wilk Critical Value 0.892
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 12.04
95% Chebyshev (MVUE) UCL 13.46
97.5% Chebyshev (MVUE) UCL 14.59
99% Chebyshev (MVUE) UCL 16.8

Data Distribution
Data appear Normal at 5% Significance Level

Nonparametric Statistics

95% CLT UCL 11.85
95% Jackknife UCL 11.91
95% Standard Bootstrap UCL 11.84
95% Bootstrap-t UCL 12.03

95% Hall's Bootstrap UCL 12.1
95% Percentile Bootstrap UCL 11.81
95% BCA Bootstrap UCL 11.92
95% Chebyshev(Mean, Sd) UCL 13.48
97.5% Chebyshev(Mean, Sd) UCL 14.61
99% Chebyshev(Mean, Sd) UCL 16.83

Use 95% Student's-t UCL 11.91



Table J1.1 Chemical Daily Intake (CDI) from incidental ingestion of surface soil from Coal Area A Exposure Unit

Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xls

Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic| carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 | carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen  Carcinogen | carcinogen  Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen  Carcinogen
Cs CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 29 4.10E-06 8.78E-07 2.81E-06 1.00E-06 3.67E-05 1.05E-06 2.10E-06 1.05E-05 1.05E-06 2.10E-06 5.61E-07 7.86E-07
Benzo(b)fluoranthene 205-99-2 1.8 2.58E-06 5.52E-07 1.77E-06 6.30E-07 2.31E-05 6.59E-07 1.32E-06 6.59E-06 6.59E-07 1.32E-06 3.53E-07 4.94E-07
Benzo(k)fluoranthene 207-08-9 17 2.40E-06 5.15E-07 1.64E-06 5.87E-07 2.15E-05 6.14E-07 1.23E-06 6.14E-06 6.14E-07 1.23E-06 3.29E-07 4.61E-07
Benzo(a)pyrene 50-32-8 2.7 3.92E-06 8.41E-07 2.69E-06 9.60E-07 3.51E-05 1.00E-06 2.01E-06 1.00E-05 1.00E-06 2.01E-06 5.37E-07 7.52E-07
Indeno(1,2,3-cd)pyrene 193-39-5 23 3.29E-06 7.04E-07 2.25E-06 8.04E-07 2.94E-05 8.40E-07 1.68E-06 8.40E-06 8.40E-07 1.68E-06 4.50E-07 6.30E-07
Dibenz(a,h)anthracene 53-70-3 0.7 9.86E-07 2.11E-07 6.75E-07 2.41E-07 8.82E-06 2.52E-07 5.04E-07 2.52E-06 2.52E-07 5.04E-07 1.35E-07 1.89E-07

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration



Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xls

Table J1.2 Dermal Absorption from surface soil at Coal Area A Exposure Unit

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff] Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03| 5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff] Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 29 3.04E-06 6.51E-07 2.08E-06 7.43E-07 1.34E-05 3.81E-07 7.63E-07 4.30E-06 3.81E-07 7.63E-07 2.91E-07 4.08E-07
Benzo(b)fluoranthene 205-99-2  0.13 1.8 1.91E-06 4.09E-07 1.31E-06 4.67E-07 8.40E-06 2.40E-07 4.80E-07 2.70E-06 2.40E-07 4.80E-07 1.83E-07 2.56E-07
Benzo(k)fluoranthene 207-08-9  0.13 17 1.78E-06 3.81E-07 1.22E-06 4.35E-07 7.82E-06 2.24E-07 4.47E-07 2.52E-06 2.24E-07 4.47E-07 1.71E-07 2.39E-07
Benzo(a)pyrene 50-32-8 0.13 2.7 2.91E-06 6.23E-07 1.99E-06 7.11E-07 1.28E-05 3.65E-07 7.30E-07 4.12E-06 3.65E-07 7.30E-07 2.79E-07 3.90E-07
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 23 2.43E-06 5.22E-07 1.67E-06 5.96E-07 1.07E-05 3.06E-07 6.12E-07 3.45E-06 3.06E-07 6.12E-07 2.33E-07 3.27E-07
Dibenz(a,h)anthracene 53-70-3 0.13 0.7 7.30E-07 1.57E-07 5.00E-07 1.79E-07 3.21E-06 9.17E-08 1.83E-07 1.03E-06 9.17E-08 1.83E-07 7.00E-08 9.81E-08

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose



Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xls

Table J1.3 Exposure Concentration from inhalation of dust from surface soil at Coal Area A Exposure Unit

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC

Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

Surface Soils 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs
Benzo(a)anthracene 56-55-3 2.9 2.11E-09 4.52E-10 4.82E-10 1.72E-10 2.02E-09 5.78E-11 1.16E-10 2.02E-09 5.78E-11 1.16E-10 2.89E-10 4.05E-10
Benzo(b)fluoranthene 205-99-2 1.8 1.33E-09 2.84E-10 3.03E-10 1.08E-10 1.27E-09 3.63E-11 7.27E-11 1.27E-09 3.63E-11 7.27E-11 1.82E-10 2.54E-10
Benzo(k)fluoranthene 207-08-9 1.7 1.24E-09 2.65E-10 2.82E-10 1.01E-10 1.19E-09 3.39E-11 6.77E-11 1.19E-09 3.39E-11 6.77E-11 1.69E-10 2.37E-10
Benzo(a)pyrene 50-32-8 2.7 2.02E-09 4.33E-10 4.61E-10 1.65E-10 1.94E-09 5.53E-11 1.11E-10 1.94E-09 5.53E-11 1.11E-10 2.77E-10 3.87E-10
Indeno(1,2,3-cd)pyrene 193-39-5 2.3 1.69E-09 3.62E-10 3.86E-10 1.38E-10 1.62E-09 4.63E-11 9.27E-11 1.62E-09 4.63E-11 9.27E-11 2.32E-10 3.24E-10
Dibenz(a,h)anthracene 53-70-3 0.7 5.07E-10 1.09E-10 1.16E-10 4.14E-11 4.87E-10 1.39E-11 2.78E-11 4.87E-10 1.39E-11 2.78E-11 6.95E-11 9.73E-11

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration



Table J1.4 Carcinogenic risks for Correctional Facility Inmate from exposure to surface soils at Coal Area A Exposure Unit

Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 2869 8.8E-07 7.3E-01 6.4E-07 4.5E-10 1.10E-01  5.0E-11 6.5E-07 7.3E-01  4.8E-07 1.1E-06
Benzo(b)fluoranthene 1804 5.5E-07 7.3E-01 4.0E-07 2.8E-10 1.1E-01 3.1E-11 4.1E-07 7.3E-01 3.0E-07 7.0E-07
Benzo(k)fluoranthene 1681 5.1E-07 7.3E-02 3.8E-08 2.6E-10 1.1E-01 2.9E-11 3.8E-07 7.3E-02 2.8E-08 6.5E-08
Benzo(a)pyrene 2746 8.4E-07 7.3E+00 6.1E-06 4.3E-10 1.1E+00 4.8E-10 6.2E-07 7.3E+00 4.5E-06 1.1E-05
Indeno(1,2,3-cd)pyrene 2300 7.0E-07 7.3E-01 5.1E-07 3.6E-10 1.1E-01 4.0E-11 5.2E-07 7.3E-01 3.8E-07 8.9E-07
Dibenz(a,h)anthracene 690 2.1E-07 7.3E+00 1.5E-06 1.1E-10 1.2E+00 1.3E-10 1.6E-07 7.3E+00 1.1E-06 2.7E-06
Pathway ILCRyy 9.3E-06 7.6E-10 6.9E-06

ILCR s from surface soil

1.6E-05




Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xIs

Table J1.5 Carcinogenic risks for Correctional Facility Staff from exposure to surface soils at Coal Area A Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3)  (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 2869 1.0E-06 7.3E-01 7.3E-07 1.7E-10 1.10E-01 1.9E-11 7.4E-07 7.3E-01 5.4E-07 1.3E-06
Benzo(b)fluoranthene 1804 6.3E-07 7.3E-01 4.6E-07 1.1E-10 1.1E-01 1.2E-11 4.7E-07 7.3E-01 3.4E-07 8.0E-07
Benzo(k)fluoranthene 1681 5.9E-07 7.3E-02 4.3E-08 1.0E-10 1.1E-01 1.1E-11 4.4E-07 7.3E-02 3.2E-08 7.5E-08
Benzo(a)pyrene 2746 9.6E-07 7.3E+00 7.0E-06 1.6E-10 1.1E+00 1.8E-10 7.1E-07 7.3E+00 5.2E-06 1.2E-05
Indeno(1,2,3-cd)pyrene 2300 8.0E-07 7.3E-01 5.9E-07 1.4E-10 1.1E-01 15E-11 6.0E-07 7.3E-01 4.3E-07 1.0E-06
Dibenz(a,h)anthracene 690 2.4E-07 7.3E+00 1.8E-06 4.1E-11 1.2E+00 5.0E-11 1.8E-07 7.3E+00 1.3E-06 3.1E-06
Pathway ILCR gy 1.1E-05 2.9E-10 7.8E-06

ILCR s from surface soil

1.8E-05




Table J1.6_Carcinogenic risks for Resident Adult from exposure to surface soils at Coal Area A Exposure Unit

Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed ~Dermal

Exposure Intake Intake Intake Intake  Oral Slope Inhalation  Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope

Point (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor

Concentration day) 0-2 day)2-6 day)6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs de\y)'1 ILCR yrs yrs 16 yrs 30 yrs (mg/n‘|3)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 2869 1.0E-06 2.1E-06 5.6E-07 7.9E-07 7.3E-01 3.3E-06 5.8E-11 1.2E-10 2.9E-10 4.0E-10 1.10E-01  2.4E-10 3.8E-07 7.6E-07 2.9E-07 4.1E-07 7.3E-01 1.3E-06 4.6E-06
Benzo(b)fluoranthene 1804 6.6E-07 1.3E-06 3.5E-07 4.9E-07 7.3E-01 2.1E-06 3.6E-11 7.3E-11 1.8E-10 2.5E-10 1.1E-01 1.5E-10 2.4E-07 4.8E-07 1.8E-07 2.6E-07 7.3E-01 8.5E-07 2.9E-06
Benzo(k)fluoranthene 1681 6.1E-07 1.2E-06 3.3E-07 4.6E-07 7.3E-02 1.9E-07 3.4E-11 6.8E-11 1.7E-10 2.4E-10 1.1E-01 1.4E-10 2.2E-07 4.5E-07 1.7E-07 2.4E-07 7.3E-02 7.9E-08 2.7E-07
Benzo(a)pyrene 2746 1.0E-06 2.0E-06 5.4E-07 7.5E-07 7.3E+00 3.1E-05 5.5E-11 1.1E-10 2.8E-10 3.9E-10 1.1E+00 2.3E-09 3.7E-07 7.3E-07 2.8E-07 3.9E-07 7.3E+00 1.3E-05 4.4E-05
Indeno(1,2,3-cd)pyrene 2300 8.4E-07 1.7E-06 4.5E-07 6.3E-07 7.3E-01 2.6E-06 4.6E-11 9.3E-11 2.3E-10 3.2E-10 1.1E-01 1.9E-10 3.1E-07 6.1E-07 2.3E-07 3.3E-07 7.3E-01 1.1E-06 3.7E-06
Dibenz(a,h)anthracene 690 2.5E-07 5.0E-07 1.4E-07 1.9E-07  7.3E+00  7.9E-06 1.4E-11 2.8E-11 7.0E-11 9.7E-11 1.2E+00  6.3E-10 9.2E-08 1.8E-07 7.0E-08 9.8E-08  7.3E+00  3.2E-06 1.1E-05
Pathway ILCR o 4.7E-05 3.7E-09 1.9E-05
ILCR,s from surface soil 6.7E-05




Appendix J1.1 to J1.7 - Surface Soils at Coal Area A EU.xIs

Table J1.7 Carcinogenic risks for Resident Child from exposure to surface soils at Coal Area A Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 2869 1.0E-06 2.1E-06 7.3E-01  2.3E-06 5.8E-11 1.2E-10  1.10E-01 1.0E-10 3.8E-07 7.6E-07 7.3E-01  8.4E-07 3.1E-06
Benzo(b)fluoranthene 1804 6.6E-07 1.3E-06 7.3E-01 1.4E-06 3.6E-11 7.3E-11 1.1E-01 6.4E-11 2.4E-07 4.8E-07 7.3E-01 5.3E-07 2.0E-06
Benzo(k)fluoranthene 1681 6.1E-07 1.2E-06 7.3E-02 1.3E-07 3.4E-11 6.8E-11 1.1E-01 6.0E-11 2.2E-07 4.5E-07 7.3E-02 4.9E-08 1.8E-07
Benzo(a)pyrene 2746 1.0E-06 2.0E-06 7.3E+00 2.2E-05 5.5E-11 1.1E-10 1.1E+00 9.7E-10 3.7E-07 7.3E-07 7.3E+00 8.0E-06 3.0E-05
Indeno(1,2,3-cd)pyrene 2300 8.4E-07 1.7E-06 7.3E-01  1.8E-06 4.6E-11 9.3E-11 1.1E-01 82E-11  3.1E-07 6.1E-07 7.3E-01  6.7E-07 2.5E-06
Dibenz(a,h)anthracene 690 2.5E-07 5.0E-07 7.3E+00  5.5E-06 1.4E-11 2.8E-11 1.2E+00  2.7E-10 9.2E-08 1.8E-07 7.3E+00  2.0E-06 7.5E-06
Pathway ILCR o 3.3E-05 1.5E-09 1.2E-05
ILCRyy from surface soil 4.5E-05




Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xls

Table J2.1 Chemical Daily Intake (CDI) from incidental ingestion of surface soil from Coal Area B Exposure Unit

Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic | carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 [ carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Cs CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 34 4.90E-06 1.05E-06 3.36E-06 1.20E-06 4.38E-05 1.25E-06 2.51E-06 1.25E-05 1.25E-06 2.51E-06 6.71E-07 9.39E-07
Benzo(b)fluoranthene 205-99-2 4.6 6.62E-06 1.42E-06 4.54E-06 1.62E-06 5.93E-05 1.69E-06 3.39E-06 1.69E-05 1.69E-06 3.39E-06 9.07E-07 1.27E-06
Benzo(k)fluoranthene 207-08-9 1.9 2.65E-06 5.67E-07 1.81E-06 6.48E-07 2.37E-05 6.77E-07 1.35E-06 6.77E-06 6.77E-07 1.35E-06 3.63E-07 5.08E-07
Benzo(a)pyrene 50-32-8 3.0 4.28E-06 9.16E-07 2.93E-06 1.05E-06 3.83E-05 1.09E-06 2.19E-06 1.09E-05 1.09E-06 2.19E-06 5.86E-07 8.20E-07
Indeno(1,2,3-cd)pyrene 193-39-5 2.2 3.13E-06 6.70E-07 2.14E-06 7.65E-07 2.80E-05 7.99E-07 1.60E-06 7.99E-06 7.99E-07 1.60E-06 4.28E-07 5.99E-07
Dibenz(a,h)anthracene 53-70-3 0.7 9.84E-07 2.11E-07 6.74E-07 2.41E-07 8.81E-06 2.52E-07 5.03E-07 2.52E-06 2.52E-07 5.03E-07 1.35E-07 1.89E-07

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration



Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xls

Table J2.2 Dermal Absorption from surface soil at Coal Area B Exposure Unit

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03| 5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff] Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 3.4 3.63E-06 7.78E-07 2.49E-06 8.88E-07 1.60E-05 4.56E-07 9.12E-07 5.14E-06 4.56E-07 9.12E-07 3.48E-07 4.87E-07
Benzo(b)fluoranthene 205-99-2  0.13 4.6 4.91E-06 1.05E-06 3.36E-06 1.20E-06 2.16E-05 6.16E-07 1.23E-06 6.95E-06 6.16E-07 1.23E-06 4.71E-07 6.59E-07
Benzo(k)fluoranthene 207-08-9  0.13 1.9 1.96E-06 4.20E-07 1.34E-06 4.80E-07 8.62E-06 2.46E-07 4.93E-07 2.78E-06 2.46E-07 4.93E-07 1.88E-07 2.63E-07
Benzo(a)pyrene 50-32-8 0.13 3.0 3.17E-06 6.79E-07 2.17E-06 7.75E-07 1.39E-05 3.98E-07 7.96E-07 4.49E-06 3.98E-07 7.96E-07 3.04E-07 4.25E-07
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 2.2 2.32E-06 4.96E-07 1.59E-06 5.67E-07 1.02E-05 2.91E-07 5.82E-07 3.28E-06 2.91E-07 5.82E-07 2.22E-07 3.11E-07
Dibenz(a,h)anthracene 53-70-3 0.13 0.7 7.29E-07 1.56E-07 5.00E-07 1.78E-07 3.21E-06 9.16E-08 1.83E-07 1.03E-06 9.16E-08 1.83E-07 6.99E-08 9.79E-08

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose



Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xls

Table J2.3 Exposure Concentration from inhalation of dust from surface soil at Coal Area B Exposure Unit

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC
Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 3.4 2.52E-09 5.40E-10 5.76E-10 2.06E-10 2.42E-09 6.91E-11 1.38E-10 2.42E-09 6.91E-11 1.38E-10 3.45E-10 4.84E-10
Benzo(b)fluoranthene 205-99-2 4.6 3.41E-09 7.30E-10 7.78E-10 2.78E-10 3.27E-09 9.34E-11 1.87E-10 3.27E-09 9.34E-11 1.87E-10 4.67E-10 6.54E-10
Benzo(k)fluoranthene 207-08-9 1.9 1.36E-09 2.92E-10 3.11E-10 1.11E-10 1.31E-09 3.73E-11 7.47E-11 1.31E-09 3.73E-11 7.47E-11 1.87E-10 2.61E-10
Benzo(a)pyrene 50-32-8 3.0 2.20E-09 4.72E-10 5.02E-10 1.79E-10 2.11E-09 6.03E-11 1.21E-10 2.11E-09 6.03E-11 1.21E-10 3.01E-10 4.22E-10
Indeno(1,2,3-cd)pyrene 193-39-5 2.2 1.61E-09 3.45E-10 3.67E-10 1.31E-10 1.54E-09 4.41E-11 8.82E-11 1.54E-09 4.41E-11 8.82E-11 2.20E-10 3.09E-10
Dibenz(a,h)anthracene 53-70-3 0.7 5.07E-10 1.09E-10 1.16E-10 4.13E-11 4.86E-10 1.39E-11 2.78E-11 4.86E-10 1.39E-11 2.78E-11 6.94E-11 9.72E-11

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration



Table J2.4 Carcinogenic risks for Correctional Facility Inmate from exposure to surface soils at Coal Area B Exposure Unit

Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 3429 1.0E-06 7.3E-01 7.7E-07 5.4E-10 1.10E-01 5.9E-11 7.8E-07 7.3E-01 5.7E-07 1.3E-06
Benzo(b)fluoranthene 4636 1.4E-06 7.3E-01 1.0E-06 7.3E-10 1.1E-01 8.0E-11 1.1E-06 7.3E-01 7.7E-07 1.8E-06
Benzo(k)fluoranthene 1853 5.7E-07 7.3E-02 4.1E-08 2.9E-10 1.1E-01 3.2E-11 4.2E-07 7.3E-02 3.1E-08 7.2E-08
Benzo(a)pyrene 2993 9.2E-07 7.3E+00 6.7E-06 4.7E-10 1.1E+00 5.2E-10 6.8E-07 7.3E+00 5.0E-06 1.2E-05
Indeno(1,2,3-cd)pyrene 2188 6.7E-07 7.3E-01 4.9E-07 3.4E-10 1.1E-01 3.8E-11 5.0E-07 7.3E-01 3.6E-07 8.5E-07
Dibenz(a,h)anthracene 689 2.1E-07 7.3E+00 1.5E-06 1.1E-10 1.2E+00 1.3E-10 1.6E-07 7.3E+00 1.1E-06 2.7E-06
Pathway ILCRyy 1.1E-05 8.6E-10 7.8E-06

ILCR s from surface soil

1.8E-05




Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xIs

Table J2.5 Carcinogenic risks for Correctional Facility Staff from exposure to surface soils at Coal Area B Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Dermal ~ Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3)  (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 3429 1.2E-06 7.3E-01 8.7E-07 2.1E-10 1.10E-01 2.3E-11 8.9E-07 7.3E-01 6.5E-07 1.5E-06
Benzo(b)fluoranthene 4636 1.6E-06 7.3E-01 1.2E-06 2.8E-10 1.1E-01 3.1E-11 1.2E-06 7.3E-01 8.8E-07 2.1E-06
Benzo(k)fluoranthene 1853 6.5E-07 7.3E-02 4.7E-08 1.1E-10 1.1E-01 1.2E-11 4.8E-07 7.3E-02 3.5E-08 8.2E-08
Benzo(a)pyrene 2993 1.0E-06 7.3E+00 7.6E-06 1.8E-10 1.1E+00 2.0E-10 7.8E-07 7.3E+00 5.7E-06 1.3E-05
Indeno(1,2,3-cd)pyrene 2188 7.6E-07 7.3E-01 5.6E-07 1.3E-10 1.1E-01 14E-11 5.7E-07 7.3E-01 4.1E-07 9.7E-07
Dibenz(a,h)anthracene 689 2.4E-07 7.3E+00 1.8E-06 4.1E-11 1.2E+00 5.0E-11 1.8E-07 7.3E+00 1.3E-06 3.1E-06
Pathway ILCR gy 1.2E-05 3.3E-10 8.9E-06

ILCR s from surface soil

2.1E-05




Table J2.6 _Carcinogenic risks for Resident Adult from exposure to surface soils at Coal Area B Exposure Unit

Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed ~Dermal

Exposure Intake Intake Intake Intake  Oral Slope Inhalation  Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope

Point (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor

Concentration day) 0-2 day)2-6 day)6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs de\y)'1 ILCR yrs yrs 16 yrs 30 yrs (mg/n‘|3)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 3429 1.3E-06 2.5E-06 6.7E-07 9.4E-07 7.3E-01 3.9E-06 6.9E-11 1.4E-10 3.5E-10 4.8E-10 1.10E-01  2.9E-10 4.6E-07 9.1E-07 3.5E-07 4.9E-07 7.3E-01 1.6E-06 5.5E-06
Benzo(b)fluoranthene 4636 1.7E-06 3.4E-06 9.1E-07 1.3E-06 7.3E-01 5.3E-06 9.3E-11 1.9E-10 4.7E-10 6.5E-10 1.1E-01 3.9E-10 6.2E-07 1.2E-06 4.7E-07 6.6E-07 7.3E-01 2.2E-06 7.5E-06
Benzo(k)fluoranthene 1853 6.8E-07 1.4E-06 3.6E-07 5.1E-07 7.3E-02 2.1E-07 3.7E-11 7.5E-11 1.9E-10 2.6E-10 1.1E-01 1.6E-10 2.5E-07 4.9E-07 1.9E-07 2.6E-07 7.3E-02 8.7E-08 3.0E-07
Benzo(a)pyrene 2993 1.1E-06 2.2E-06 5.9E-07 8.2E-07 7.3E+00 3.4E-05 6.0E-11 1.2E-10 3.0E-10 4.2E-10 1.1E+00 2.5E-09 4.0E-07 8.0E-07 3.0E-07 4.3E-07 7.3E+00 1.4E-05 4.8E-05
Indeno(1,2,3-cd)pyrene 2188 8.0E-07 1.6E-06 4.3E-07 6.0E-07 7.3E-01 2.5E-06 4.4E-11 8.8E-11 2.2E-10 3.1E-10 1.1E-01 1.8E-10 2.9E-07 5.8E-07 2.2E-07 3.1E-07 7.3E-01 1.0E-06 3.5E-06
Dibenz(a,h)anthracene 689 2.5E-07 5.0E-07 1.3E-07 1.9E-07  7.3E+00  7.9E-06 1.4E-11 2.8E-11 6.9E-11 9.7E-11 1.2E+00  6.3E-10 9.2E-08 1.8E-07 7.0E-08 9.8E-08  7.3E+00  3.2E-06 1.1E-05
Pathway ILCR o 5.4E-05 4.2E-09 2.2E-05
ILCR,s from surface soil 7.6E-05




Appendix J2.1 to J2.7 - Surface Soils at Coal Area B EU.xIs

Table J2.7 Carcinogenic risks for Resident Child from exposure to surface soils at Coal Area B Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 3429 1.3E-06 25E-06 7.3E-01  2.7E-06 6.9E-11 14E-10 1.10E-01 1.2E-10 46E-07 9.1E-07 7.3E-01 1.0E-06 3.7E-06
Benzo(b)fluoranthene 4636 1.7E-06 3.4E-06 7.3E-01 3.7E-06 9.3E-11 1.9E-10 1.1E-01 1.6E-10 6.2E-07 1.2E-06 7.3E-01 1.4E-06 5.1E-06
Benzo(k)fluoranthene 1853 6.8E-07 1.4E-06 7.3E-02 1.5E-07 3.7E-11 7.5E-11 1.1E-01 6.6E-11 2.5E-07 4.9E-07 7.3E-02 5.4E-08 2.0E-07
Benzo(a)pyrene 2993 1.1E-06 2.2E-06 7.3E+00 2.4E-05 6.0E-11 1.2E-10 1.1E+00 1.1E-09 4.0E-07 8.0E-07 7.3E+00 8.7E-06 3.3E-05
Indeno(1,2,3-cd)pyrene 2188 8.0E-07 1.6E-06 7.3E-01  1.8E-06 4.4E-11 8.8E-11 1.1E-01 7.8E-11  29E-07 5.8E-07 7.3E-01  6.4E-07 2.4E-06
Dibenz(a,h)anthracene 689 2.5E-07 5.0E-07 7.3E+00  5.5E-06 1.4E-11 2.8E-11 1.2E+00  2.7E-10 9.2E-08 1.8E-07 7.3E+00  2.0E-06 7.5E-06
Pathway ILCR o 3.8E-05 1.8E-09 1.4E-05
ILCRyy from surface soil 5.2E-05




Appendix J3.1 to J3.7 - Surface Soils at Coal Area C EU.xls

Table J3.1 Chemical Daily Intake (CDI) from Incidental Ingestion of Surface Soil at Coal Area C Exposure Unit

Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 | carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen  Carcinogen | carcinogen  Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen  Carcinogen
Cs CDI CDI CDlI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 103 1.47E-05 3.15E-06 1.01E-05 3.60E-06 1.32E-04 3.76E-06 7.52E-06 3.76E-05 3.76E-06 7.52E-06 2.01E-06 2.82E-06
Chrysene 218-01-9 116 1.66E-05 3.55E-06 1.14E-05 4.06E-06| 1.48E-04 4.24E-06 8.48E-06 4.24E-05 4.24E-06 8.48E-06 2.27E-06 3.18E-06
Benzo(b)fluoranthene 205-99-2 16.1 2.30E-05 4.94E-06 1.58E-05 5.64E-06 2.06E-04 5.89E-06 1.18E-05 5.89E-05 5.89E-06 1.18E-05 3.16E-06 4.42E-06
Benzo(k)fluoranthene 207-08-9 5.8 8.28E-06 1.77E-06 5.67E-06 2.03E-06 7.41E-05 2.12E-06 4.24E-06 2.12E-05 2.12E-06 4.24E-06 1.13E-06 1.59E-06
Benzo(a)pyrene 50-32-8 10.6 1.51E-05 3.24E-06 1.04E-05 3.70E-06 1.35E-04 3.87E-06 7.74E-06 3.87E-05 3.87E-06 7.74E-06 2.07E-06 2.90E-06
Indeno(1,2,3-cd)pyrene 193-39-5 7.7 1.10E-05 2.36E-06 7.56E-06 2.70E-06 9.88E-05 2.82E-06 5.64E-06 2.82E-05 2.82E-06 5.64E-06 1.51E-06 2.12E-06
Dibenz(a,h)anthracene 53-70-3 1.0 1.42E-06 3.04E-07 9.72E-07 3.47E-07 1.27E-05 3.63E-07 7.26E-07 3.63E-06 3.63E-07 7.26E-07 1.94E-07 2.72E-07

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration



Table J3.2 Dermal Absorption from Soil at Coal Area C Exposure Unit

Appendix J3.1 to J3.7 - Surface Soils at Coal Area C EU.xIs

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff| Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03  5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff] Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 10.3 1.09E-05 2.34E-06 7.47E-06 2.67E-06 4.79E-05 1.37E-06 2.74E-06 1.54E-05 1.37E-06 2.74E-06 1.05E-06 1.46E-06
Chrysene 218-01-9  0.13 116 1.23E-05 2.63E-06 8.42E-06 3.01E-06 5.40E-05 1.54E-06 3.09E-06 1.74E-05 1.54E-06 3.09E-06 1.18E-06 1.65E-06
Benzo(b)fluoranthene 205-99-2  0.13 16.1 1.71E-05 3.66E-06 1.17E-05 4.18E-06 7.51E-05 2.15E-06 4.29E-06 2.42E-05 2.15E-06 4.29E-06 1.64E-06 2.29E-06
Benzo(k)fluoranthene 207-08-9  0.13 5.8 6.14E-06 1.32E-06 4.20E-06 1.50E-06 2.70E-05 7.71E-07 1.54E-06 8.69E-06 7.71E-07 1.54E-06 5.89E-07 8.24E-07
Benzo(a)pyrene 50-32-8 0.13 10.6 1.12E-05 2.40E-06 7.68E-06 2.74E-06 4.93E-05 1.41E-06 2.82E-06 1.59E-05 1.41E-06 2.82E-06 1.08E-06 1.51E-06
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 7.7 8.18E-06 1.75E-06 5.60E-06 2.00E-06 3.60E-05 1.03E-06 2.05E-06 1.16E-05 1.03E-06 2.05E-06 7.84E-07 1.10E-06
Dibenz(a,h)anthracene 53-70-3 0.13 1.0 1.05E-06 2.25E-07 7.20E-07 2.57E-07 4.62E-06 1.32E-07 2.64E-07 1.49E-06 1.32E-07 2.64E-07 1.01E-07 1.41E-07

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose



Appendix J3.1 to J3.7 - Surface Soils at Coal Area C EU.xIs

Table J3.3 Exposure Concentration from inhalation of dust from surface soil at Coal Area C Exposure Unit

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC
Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)
Surface Soils 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs
Benzo(a)anthracene 56-55-3 10.3 7.57E-09 1.62E-09 1.73E-09 6.17E-10 7.26E-09 2.07E-10 4.15E-10 7.26E-09 2.07E-10 4.15E-10 1.04E-09 1.45E-09
Chrysene 218-01-9 11.6 8.54E-09 1.83E-09 1.95E-09 6.96E-10 8.19E-09 2.34E-10 4.68E-10 8.19E-09 2.34E-10 4.68E-10 1.17E-09 1.64E-09
Benzo(b)fluoranthene 205-99-2 16.1 1.19E-08 2.54E-09 2.71E-09 9.67E-10 1.14E-08 3.25E-10 6.50E-10 1.14E-08 3.25E-10 6.50E-10 1.63E-09 2.28E-09
Benzo(k)fluoranthene 207-08-9 5.8 4.26E-09 9.14E-10 9.73E-10 3.48E-10 4.09E-09 1.17E-10 2.34E-10 4.09E-09 1.17E-10 2.34E-10 5.84E-10 8.18E-10
Benzo(a)pyrene 50-32-8 10.6 7.79E-09 1.67E-09 1.78E-09 6.35E-10 7.47E-09 2.13E-10 4.27E-10 7.47E-09 2.13E-10 4.27E-10 1.07E-09 1.49E-09
Indeno(1,2,3-cd)pyrene 193-39-5 7.7 5.68E-09 1.22E-09 1.30E-09 4.63E-10 5.45E-09 1.56E-10 3.11E-10 5.45E-09 1.56E-10 3.11E-10 7.78E-10 1.09E-09
Dibenz(a,h)anthracene 53-70-3 1.0 7.30E-10 1.56E-10 1.67E-10 5.95E-11 7.00E-10 2.00E-11 4.00E-11 7.00E-10 2.00E-11 4.00E-11 1.00E-10 1.40E-10

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration



Table J3.4 Carcinogenic risks for Correctional Facility Inmate from exposure to surface soils at Coal Area C Exposure Unit

Appendix J3.1 to J3.7 - Surface Soils at Coal Area C EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 10296 3.2E-06 7.3E-01 2.3E-06 1.6E-09 1.10E-01  1.8E-10 2.3E-06 7.3E-01 1.7E-06 4.0E-06
Chrysene 11612 3.6E-06 7.3E-03 2.6E-08 1.8E-09 1.10E-02 2.0E-11 2.6E-06 7.3E-03 1.9E-08 4.5E-08
Benzo(b)fluoranthene 16134 4.9E-06 7.3E-01 3.6E-06 2.5E-09 1.1E-01 2.8E-10 3.7E-06 7.3E-01 2.7E-06 6.3E-06
Benzo(k)fluoranthene 5798 1.8E-06 7.3E-02 1.3E-07 9.1E-10 1.1E-01 1.0E-10 1.3E-06 7.3E-02 9.6E-08 2.3E-07
Benzo(a)pyrene 10596 3.2E-06 7.3E+00 2.4E-05 1.7E-09 1.1E+00 1.8E-09 2.4E-06 7.3E+00 1.8E-05 4.1E-05
Indeno(1,2,3-cd)pyrene 7725 2.4E-06 7.3E-01 1.7E-06 1.2E-09 1.1E-01 1.3E-10 1.8E-06 7.3E-01 1.3E-06 3.0E-06
Dibenz(a,h)anthracene 993.1 3.0E-07 7.3E+00 2.2E-06 1.6E-10 1.2E+00 1.9E-10 2.3E-07 7.3E+00 1.6E-06 3.9E-06
Pathway ILCR 3.4E-05 2.7E-09 2.5E-05

ILCR s from surface soil

5.9E-05
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Table J3.5 Carcinogenic risks for Correctional Facility Staff from exposure to surface soils at Coal Area C Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Dermal ~ Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3)  (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 10296 3.6E-06 7.3E-01 2.6E-06 6.2E-10 1.10E-01 6.8E-11 2.7E-06 7.3E-01 1.9E-06 4.6E-06
Chrysene 11612 4.1E-06 7.3E-03 3.0E-08 7.0E-10 1.10E-02  7.7E-12 3.0E-06 7.3E-03 2.2E-08 5.2E-08
Benzo(b)fluoranthene 16134 5.6E-06 7.3E-01 4.1E-06 9.7E-10 1.1E-01 1.1E-10 4.2E-06 7.3E-01 3.0E-06 7.2E-06
Benzo(k)fluoranthene 5798 2.0E-06 7.3E-02 1.5E-07 3.5E-10 1.1E-01 3.8E-11 1.5E-06 7.3E-02 1.1E-07 2.6E-07
Benzo(a)pyrene 10596 3.7E-06 7.3E+00 2.7E-05 6.4E-10 1.1E+00 7.0E-10 2.7E-06 7.3E+00 2.0E-05 4.7E-05
Indeno(1,2,3-cd)pyrene 7725 2.7E-06 7.3E-01 2.0E-06 4.6E-10 1.1E-01 5.1E-11 2.0E-06 7.3E-01 1.5E-06 3.4E-06
Dibenz(a,h)anthracene 993.1 3.5E-07 7.3E+00 2.5E-06 6.0E-11 1.2E+00 7.1E-11 2.6E-07 7.3E+00 1.9E-06 4.4E-06
Pathway ILCR 3.8E-05 1.0E-09 2.8E-05

ILCR s from surface soil

6.7E-05




Table J3.6_Carcinogenic risks for Resident Adult from exposure to surface soils at Coal Area C Exposure Unit

Appendix J3.1 to J3.7 - Surface Soils at Coal Area C EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed Dermal
Intake Intake Intake Intake  Oral Slope Inhalation Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope
Exposure Point  (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor
Concentration ~ day)0-2 day)2-6 day) 6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs day)'1 ILCR yrs yrs 16 yrs 30 yrs (mglmS)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 10296 3.8E-06 7.5E-06 2.0E-06 2.8E-06 7.3E-01 1.2E-05 2.1E-10 4.1E-10 1.0E-09 1.5E-09 1.10E-01  8.7E-10 1.4E-06 2.7E-06 1.0E-06 1.5E-06 7.3E-01 4.8E-06 1.7E-05
Chrysene 11612 4.2E-06 8.5E-06 2.3E-06 3.2E-06 7.3E-03 1.3E-07 2.3E-10 4.7E-10 1.2E-09 1.6E-09 1.10E-02  9.8E-11 1.5E-06 3.1E-06 1.2E-06 1.7E-06 7.3E-03 5.4E-08 1.9€-07
Benzo(b)fluoranthene 16134 5.9E-06 1.2E-05 3.2E-06 4.4E-06 7.3E-01 1.8E-05 3.3E-10 6.5E-10 1.6E-09 2.3E-09 1.1E-01 1.4E-09 2.1E-06 4.3E-06 1.6E-06 2.3E-06 7.3E-01 7.6E-06 2.6E-05
Benzo(k)fluoranthene 5798 2.1E-06 4.2E-06 1.1E-06 1.6E-06 7.3E-02 6.6E-07 1.2E-10 2.3E-10 5.8E-10 8.2E-10 1.1E-01 4.9E-10 7.7E-07 1.5E-06 5.9E-07 8.2E-07 7.3E-02 2.7E-07 9.4E-07
Benzo(a)pyrene 10596  3.9E-06 7.7E-06 2.1E-06 2.9E-06 7.3E+00 1.2E-04 2.1E-10 4.3E-10 1.1E-09 1.5E-09 1.1E+00 8.9E-09 1.4E-06 2.8E-06 1.1E-06 1.5E-06 7.3E+00 5.0E-05 1.7E-04
Indeno(1,2,3-cd)pyrene 7725 2.8E-06 5.6E-06 1.5E-06 2.1E-06 7.3E-01 8.8E-06 1.6E-10 3.1E-10 7.8E-10 1.1E-09 1.1E-01 6.5E-10 1.0E-06 2.1E-06 7.8E-07 1.1E-06 7.3E-01 3.6E-06 1.2E-05
Dibenz(a,h)anthracene 993.1 3.6E-07 7.3E-07 1.9E-07 2.7E-07 7.3E+00 1.1E-05 2.0E-11 4.0E-11 1.0E-10 1.4E-10 1.2E+00 9.1E-10 1.3E-07 2.6E-07 1.0E-07 1.4E-07 7.3E+00 4.7E-06 1.6E-05
Pathway ILCR o 1.7E-04 1.3E-08 7.1E-05
ILCR,s from surface soil 2.4E-04
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Table J3.7 Carcinogenic risks for Resident Child from exposure to surface soils at Coal Area C Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 10296 3.8E-06  7.5E-06  7.3E-01  8.2E-06 2.1E-10 41E-10  1.10E-01 3.7E-10 14E-06 2.7E-06 7.3E-01  3.0E-06 1.1E-05
Chrysene 11612 4.2E-06 8.5E-06 7.3E-03 9.3E-08 2.3E-10 4.7E-10 1.10E-02 4.1E-11 1.5E-06 3.1E-06 7.3E-03 3.4E-08 1.3E-07
Benzo(b)fluoranthene 16134 5.9E-06 1.2E-05 7.3E-01 1.3E-05 3.3E-10 6.5E-10 1.1E-01 5.7E-10 2.1E-06 4.3E-06 7.3E-01 4.7E-06 1.8E-05
Benzo(k)fluoranthene 5798 2.1E-06 4.2E-06 7.3E-02 4.6E-07 1.2E-10 2.3E-10 1.1E-01 2.1E-10 7.7E-07 1.5E-06 7.3E-02 1.7E-07 6.3E-07
Benzo(a)pyrene 10596 3.9E-06 7.7E-06  7.3E+00  8.5E-05 2.1E-10 4.3E-10 1.1E+00 3.8E-09  14E-06 28E-06 7.3E+00  3.1E-05 1.2E-04
Indeno(1,2,3-cd)pyrene 7725 2.8E-06 5.6E-06  7.3E-01  6.2E-06 1.6E-10 3.1E-10 1.1E-01 27E-10 1.0E-06 2.1E-06 7.3E-01  2.2E-06 8.4E-06
Dibenz(a,h)anthracene 993.1 3.6E-07 7.3E-07 7.3E+00 7.9E-06 2.0E-11 4.0E-11 1.2E+00 3.8E-10 1.3E-07 2.6E-07 7.3E+00 2.9E-06 1.1E-05
Pathway ILCR s 1.2E-04 5.6E-09 4.4E-05
ILCR,q from surface soil 1.6E-04




Table J4.1 Chemical Daily Intake (CDI) from incidental ingestion of surface soil at Main Entrance Exposure Unit
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Receptors

Correctional Facility
Inmate

Correctional Facility Staff

Resident Child

Resident Adult

Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 | carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Cs CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 34 4.86E-06 1.04E-06| 3.33E-06 1.19E-06 4.35E-05 1.24E-06 2.48E-06| 1.24E-05 1.24E-06 2.48E-06 6.66E-07 9.32E-07
Benzo(b)fluoranthene 205-99-2 5.1 7.32E-06 1.57E-06 5.02E-06 1.79E-06 6.56E-05 1.87E-06 3.75E-06 1.87E-05 1.87E-06 3.75E-06 1.00E-06 1.40E-06
Benzo(k)fluoranthene 207-08-9 31 4.48E-06 9.59E-07 3.07E-06 1.10E-06 4.01E-05 1.14E-06 2.29E-06 1.14E-05 1.14E-06 2.29E-06 6.13E-07 8.59E-07
Benzo(a)pyrene 50-32-8 34 4.83E-06 1.03E-06 3.31E-06 1.18E-06 4.32E-05 1.23E-06 2.47E-06 1.23E-05 1.23E-06 2.47E-06 6.61E-07 9.26E-07
Indeno(1,2,3-cd)pyrene 193-39-5 25 3.54E-06 7.58E-07 2.42E-06 8.66E-07 3.17E-05 9.05E-07 1.81E-06 9.05E-06 9.05E-07 1.81E-06 4.85E-07 6.79E-07
Dibenz(a,h)anthracene 53-70-3 1.1 1.63E-06 3.50E-07 1.12E-06 3.99E-07 1.46E-05 4.17E-07 8.34E-07 4.17E-06 4.17E-07 8.34E-07 2.23E-07 3.13E-07

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration
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Table J4.2 Dermal Absorption from surface soil at Main Entrance Exposure Unit

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff| Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03  5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff] Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 3.4 3.60E-06 7.71E-07 2.47E-06 8.81E-07 1.58E-05 4.52E-07 9.04E-07 5.10E-06 4.52E-07 9.04E-07 3.45E-07 4.83E-07
Benzo(b)fluoranthene 205-99-2  0.13 51 5.43E-06 1.16E-06 3.72E-06 1.33E-06 2.39E-05 6.82E-07 1.36E-06 7.69E-06 6.82E-07 1.36E-06 5.20E-07 7.29E-07
Benzo(k)fluoranthene 207-08-9  0.13 3.1 3.32E-06 7.11E-07 2.27E-06 8.12E-07 1.46E-05 4.17E-07 8.33E-07 4.70E-06 4.17E-07 8.33E-07 3.18E-07 4.45E-07
Benzo(a)pyrene 50-32-8 0.13 34 3.58E-06 7.66E-07 2.45E-06 8.75E-07 1.57E-05 4.49€E-07 8.99E-07 5.07E-06 4.49€E-07 8.99E-07 3.43E-07 4.80E-07
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 25 2.62E-06 5.62E-07 1.80E-06 6.41E-07 1.15E-05 3.29E-07 6.59E-07 3.71E-06 3.29E-07 6.59E-07 2.51E-07 3.52E-07
Dibenz(a,h)anthracene 53-70-3 0.13 1.1 1.21E-06 2.59E-07 8.28E-07 2.96E-07 5.31E-06 1.52E-07 3.04E-07 1.71E-06 1.52E-07 3.04E-07 1.16E-07 1.62E-07

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose
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Table J4.3 Exposure Concentration from inhalation of dust from surface soil at Main Entrance Exposure Unit

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC

Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

Surface Soils 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs
Benzo(a)anthracene 56-55-3 3.4 2.50E-09 5.36E-10 5.71E-10 2.04E-10 2.40E-09 6.85E-11 1.37E-10 2.40E-09 6.85E-11 1.37E-10 3.43E-10 4.80E-10
Benzo(b)fluoranthene 205-99-2 5.1 3.77E-09 8.08E-10 8.61E-10 3.07E-10 3.61E-09 1.03E-10 2.07E-10 3.61E-09 1.03E-10 2.07E-10 5.16E-10 7.23E-10
Benzo(k)fluoranthene 207-08-9 31 2.30E-09 4.94E-10 5.26E-10 1.88E-10 2.21E-09 6.31E-11 1.26E-10 2.21E-09 6.31E-11 1.26E-10 3.16E-10 4.42E-10
Benzo(a)pyrene 50-32-8 34 2.48E-09 5.32E-10 5.67E-10 2.03E-10 2.38E-09 6.81E-11 1.36E-10 2.38E-09 6.81E-11 1.36E-10 3.40E-10 4.76E-10
Indeno(1,2,3-cd)pyrene 193-39-5 25 1.82E-09 3.90E-10 4.16E-10 1.49E-10 1.75E-09 4.99E-11 9.98E-11 1.75E-09 4.99E-11 9.98E-11 2.49E-10 3.49E-10
Dibenz(a,h)anthracene 53-70-3 1.1 8.40E-10 1.80E-10 1.92E-10 6.85E-11 8.05E-10 2.30E-11 4.60E-11 8.05E-10 2.30E-11 4.60E-11 1.15E-10 1.61E-10

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration
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Table J4.4 Carcinogenic risks for Correctional Facility Inmate from exposure to surface soils at Main Entrance Exposure Unit

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 3401 1.0E-06 7.3E-01 7.6E-07 5.4E-10 1.10E-01  5.9E-11 7.7E-07 7.3E-01 5.6E-07 1.3E-06
Benzo(b)fluoranthene 5127 1.6E-06 7.3E-01 1.1E-06 8.1E-10 1.1E-01 8.9E-11 1.2E-06 7.3E-01 8.5E-07 2.0E-06
Benzo(k)fluoranthene 3134 9.6E-07 7.3E-02 7.0E-08 4.9E-10 1.1E-01 5.4E-11 7.1E-07 7.3E-02 5.2E-08 1.2E-07
Benzo(a)pyrene 3379 1.0E-06 7.3E+00 7.6E-06 5.3E-10 1.1E+00 5.9E-10 7.7E-07 7.3E+00 5.6E-06 1.3E-05
Indeno(1,2,3-cd)pyrene 2477 7.6E-07 7.3E-01 5.5E-07 3.9E-10 1.1E-01 4.3E-11 5.6E-07 7.3E-01 4.1E-07 9.6E-07
Dibenz(a,h)anthracene 1142 3.5E-07 7.3E+00 2.6E-06 1.8E-10 1.2E+00 2.2E-10 2.6E-07 7.3E+00 1.9E-06 4.4E-06
Pathway ILCRyy 1.3E-05 1.0E-09 9.4E-06

ILCR s from surface soil

2.2E-05




Table J4.5 Carcinogenic risks for Correctional Facility Staff from exposure to surface soils at Main Entrance Exposure Unit
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Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 3401 1.2E-06 7.3E-01 8.7E-07 2.0E-10 1.10E-01 2.2E-11 8.8E-07 7.3E-01 6.4E-07 1.5E-06
Benzo(b)fluoranthene 5127 1.8E-06 7.3E-01 1.3E-06 3.1E-10 1.1E-01 3.4E-11 1.3E-06 7.3E-01 9.7E-07 2.3E-06
Benzo(k)fluoranthene 3134 1.1E-06 7.3E-02 8.0E-08 1.9E-10 1.1E-01 2.1E-11 8.1E-07 7.3E-02 5.9E-08 1.4E-07
Benzo(a)pyrene 3379 1.2E-06 7.3E+00 8.6E-06 2.0E-10 1.1E+00 2.2E-10 8.7E-07 7.3E+00 6.4E-06 1.5E-05
Indeno(1,2,3-cd)pyrene 2477 8.7E-07 7.3E-01 6.3E-07 1.5E-10 1.1E-01 1.6E-11 6.4E-07 7.3E-01 4.7E-07 1.1E-06
Dibenz(a,h)anthracene 1142 4.0E-07 7.3E+00 2.9E-06 6.8E-11 1.2E+00 8.2E-11 3.0E-07 7.3E+00 2.2E-06 5.1E-06
Pathway ILCRyy 1.4E-05 4.0E-10 1.1E-05

ILCR s from surface soil

2.5E-05
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Table J4.6 _Carcinogenic risks for Resident Adult from exposure to surface soils at Main Entrance Exposure Unit

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed Dermal
Intake Intake Intake Intake  Oral Slope Inhalation Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope
Exposure Point  (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor
Concentration ~ day)0-2 day)2-6 day) 6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs day)'1 ILCR yrs yrs 16 yrs 30 yrs (mglmS)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 3401 1.2E-06 2.5E-06 6.7E-07 9.3E-07 7.3E-01 3.9E-06 6.9E-11 1.4E-10 3.4E-10 4.8E-10 1.10E-01  2.9E-10 4.5E-07 9.0E-07 3.5E-07 4.8E-07 7.3E-01 1.6E-06 5.5E-06
Benzo(b)fluoranthene 5127 1.9E-06 3.7E-06 1.0E-06 1.4E-06 7.3E-01 5.9E-06 1.0E-10 2.1E-10 5.2E-10 7.2E-10 1.1E-01 4.3E-10 6.8E-07 1.4E-06 5.2E-07 7.3E-07 7.3E-01 2.4E-06 8.3E-06
Benzo(k)fluoranthene 3134 1.1E-06 2.3E-06 6.1E-07 8.6E-07 7.3E-02 3.6E-07 6.3E-11 1.3E-10 3.2E-10 4.4E-10 1.1E-01 2.6E-10 4.2E-07 8.3E-07 3.2E-07 4.5E-07 7.3E-02 1.5E-07 5.1E-07
Benzo(a)pyrene 3379 1.2E-06 2.5E-06 6.6E-07 9.3E-07 7.3E+00 3.9E-05 6.8E-11 1.4E-10 3.4E-10 4.8E-10 1.1E+00 2.8E-09 4.5E-07 9.0E-07 3.4E-07 4.8E-07 7.3E+00 1.6E-05 5.4E-05
Indeno(1,2,3-cd)pyrene 2477  9.0E-07 1.8E-06 4.8E-07 6.8E-07 7.3E-01 2.8E-06 5.0E-11 1.0E-10 2.5E-10 3.5E-10 1.1E-01 2.1E-10 3.3E-07 6.6E-07 2.5E-07 3.5E-07 7.3E-01 1.2E-06 4.0E-06
Dibenz(a,h)anthracene 1142 4.2E-07 8.3E-07 2.2E-07 3.1E-07 7.3E+00 1.3E-05 2.3E-11 4.6E-11 1.2E-10 1.6E-10 1.2E+00 1.0E-09 1.5E-07 3.0E-07 1.2E-07 1.6E-07 7.3E+00 5.4E-06 1.8E-05
Pathway ILCR o 6.5E-05 5.1E-09 2.7E-05
ILCR,s from surface soil 9.1E-05




Appendix J4.1 to J4.7 - Surface Soils at Main Entrance EU.xls

Table J4.7 Carcinogenic risks for Resident Child from exposure to surface soils at Main Entrance Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 3401 1.2E-06  2.5E-06  7.3E-01  2.7E-06 6.9E-11 14E-10 1.10E-01 1.2E-10 45E-07 9.0E-07 7.3E-01  9.9E-07 3.7E-06
Benzo(b)fluoranthene 5127 1.9E-06 3.7E-06 7.3E-01 4.1E-06 1.0E-10 2.1E-10 1.1E-01 1.8E-10 6.8E-07 1.4E-06 7.3E-01 1.5E-06 5.6E-06
Benzo(k)fluoranthene 3134 1.1E-06 2.3E-06 7.3E-02 2.5E-07 6.3E-11 1.3E-10 1.1E-01 1.1E-10 4.2E-07 8.3E-07 7.3E-02 9.1E-08 3.4E-07
Benzo(a)pyrene 3379 1.2E-06 2.5E-06 7.3E+00 2.7E-05 6.8E-11 1.4E-10 1.1E+00 1.2E-09 4.5E-07 9.0E-07 7.3E+00 9.8E-06 3.7E-05
Indeno(1,2,3-cd)pyrene 2477 9.0E-07  1.8E-06 7.3E-01  2.0E-06 5.0E-11 1.0E-10 1.1E-01 88E-11  3.3E-07 6.6E-07 7.3E-01  7.2E-07 2.7E-06
Dibenz(a,h)anthracene 1142  4.2E-07 8.3E-07 7.3E+00  9.1E-06 2.3E-11 4.6E-11 1.2E+00  4.4E-10 1.5E-07 3.0E-07 7.3E+00  3.3E-06 1.2E-05
Pathway ILCR o 4.5E-05 2.1E-09 1.6E-05
ILCRyy from surface soil 6.2E-05




Appendix J5.1 to J5.7 - Surface Soils at Vehicle Wash EU.xls

Table J5.1 Chemical Daily Intake (CDI) from incidental ingestion of surface soil at Vehicle Wash Exposure Unit

Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic | carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 | carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen  Carcinogen | carcinogen Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen  Carcinogen Carcinogen Carcinogen Carcinogen
Cs CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 4.8 6.87E-06 1.47E-06| 4.71E-06 1.68E-06| 6.15E-05 1.76E-06 3.51E-06 1.76E-05 1.76E-06 3.51E-06 9.41E-07 1.32E-06
Benzo(b)fluoranthene 205-99-2 49 7.06E-06 1.51E-06 4.84E-06 1.73E-06 6.32E-05 1.81E-06 3.61E-06 1.81E-05 1.81E-06 3.61E-06 9.68E-07 1.35E-06
Benzo(k)fluoranthene 207-08-9 25 3.63E-06 7.78E-07 2.49E-06 8.89E-07 3.25E-05 9.29E-07 1.86E-06 9.29E-06 9.29E-07 1.86E-06 4.98E-07 6.97E-07
Benzo(a)pyrene 50-32-8 44 6.34E-06 1.36E-06 4.35E-06 1.55E-06 5.68E-05 1.62E-06 3.24E-06 1.62E-05 1.62E-06 3.24E-06 8.69E-07 1.22E-06
Indeno(1,2,3-cd)pyrene 193-39-5 2.2 3.09E-06 6.62E-07 2.12E-06 7.56E-07 2.77E-05 7.90E-07 1.58E-06 7.90E-06 7.90E-07 1.58E-06 4.23E-07 5.93E-07
Dibenz(a,h)anthracene 53-70-3 13 1.79E-06 3.83E-07 1.23E-06 4.38E-07 1.60E-05 4.57E-07 9.15E-07 4.57E-06 4.57E-07 9.15E-07 2.45E-07 3.43E-07

NA: Not Applicable; CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration
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Table J5.2 Dermal Absorption from surface soil at Vehicle Wash Exposure Unit

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff| Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03| 5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff] Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 4.8 5.09E-06 1.09E-06 3.49E-06 1.25E-06 2.24E-05 6.40E-07 1.28E-06 7.21E-06 6.40E-07 1.28E-06 4.88E-07 6.84E-07
Benzo(b)fluoranthene 205-99-2  0.13 49 5.23E-06 1.12E-06 3.59E-06 1.28E-06 2.30E-05 6.58E-07 1.32E-06 7.41E-06 6.58E-07 1.32E-06 5.02E-07 7.03E-07
Benzo(k)fluoranthene 207-08-9  0.13 25 2.69E-06 5.77E-07 1.84E-06 6.58E-07 1.18E-05 3.38E-07 6.76E-07 3.81E-06 3.38E-07 6.76E-07 2.58E-07 3.61E-07
Benzo(a)pyrene 50-32-8 0.13 4.4 4.70E-06 1.01E-06 3.22E-06 1.15E-06 2.07E-05 5.91E-07 1.18E-06 6.66E-06 5.91E-07 1.18E-06 451E-07 6.31E-07
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 2.2 2.29E-06 4.91E-07 1.57E-06 5.60E-07 1.01E-05 2.88E-07 5.75E-07 3.24E-06 2.88E-07 5.75E-07 2.20E-07 3.07E-07
Dibenz(a,h)anthracene 53-70-3 0.13 1.3 1.33E-06 2.84E-07 9.08E-07 3.24E-07 5.83E-06 1.66E-07 3.33E-07 1.88E-06 1.66E-07 3.33E-07 1.27E-07 1.78E-07

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose



Table J5.3 Exposure Concentration from inhalation of dust from surface soil at Vehicle Wash Exposure Unit

Appendix J5.1 to J5.7 - Surface Soils at Vehicle Wash EU.xls

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC

Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

Surface Soils 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs
Benzo(a)anthracene 56-55-3 4.8 3.54E-09 7.58E-10 8.08E-10 2.88E-10 3.39E-09 9.69E-11 1.94E-10 3.39E-09 9.69E-11 1.94E-10 4.85E-10 6.78E-10
Benzo(b)fluoranthene 205-99-2 49 3.64E-09 7.79E-10 8.30E-10 2.96E-10 3.49E-09 9.96E-11 1.99E-10 3.49E-09 9.96E-11 1.99E-10 4.98E-10 6.97E-10
Benzo(k)fluoranthene 207-08-9 25 1.87E-09 4.01E-10 4.27E-10 1.52E-10 1.79E-09 5.12E-11 1.02E-10 1.79E-09 5.12E-11 1.02E-10 2.56E-10 3.59E-10
Benzo(a)pyrene 50-32-8 44 3.27E-09 7.00E-10 7.46E-10 2.66E-10 3.13E-09 8.95E-11 1.79E-10 3.13E-09 8.95E-11 1.79E-10 4.47E-10 6.26E-10
Indeno(1,2,3-cd)pyrene 193-39-5 2.2 1.59E-09 3.41E-10 3.63E-10 1.30E-10 1.53E-09 4.36E-11 8.71E-11 1.53E-09 4.36E-11 8.71E-11 2.18E-10 3.05E-10
Dibenz(a,h)anthracene 53-70-3 1.3 9.21E-10 1.97E-10 2.10E-10 7.51E-11 8.83E-10 2.52E-11 5.04E-11 8.83E-10 2.52E-11 5.04E-11 1.26E-10 1.77E-10

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration



Table J5.4 Carcinogenic risks for Correctional Facility Inmate from exposure to surface soils at Vehicle Wash Exposure Unit

Appendix J5.1 to J5.7 - Surface Soils at Vehicle Wash EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)* ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 4811 1.5E-06 7.3E-01 1.1E-06 7.6E-10 1.10E-01 8.3E-11 1.1E-06 7.3E-01 8.0E-07 1.9E-06
Benzo(b)fluoranthene 4945 1.5E-06 7.3E-01 1.1E-06 7.8E-10 1.1E-01 8.6E-11 1.1E-06 7.3E-01 8.2E-07 1.9E-06
Benzo(k)fluoranthene 2543 7.8E-07 7.3E-02 5.7E-08 4.0E-10 1.1E-01 4.4E-11 5.8E-07 7.3E-02 4.2E-08 9.9E-08
Benzo(a)pyrene 4441 1.4E-06 7.3E+00 9.9E-06 7.0E-10 1.1E+00 7.7E-10 1.0E-06 7.3E+00 7.4E-06 1.7E-05
Indeno(1,2,3-cd)pyrene 2163 6.6E-07 7.3E-01 4.8E-07 3.4E-10 1.1E-01 3.7E-11 4.9E-07 7.3E-01 3.6E-07 8.4E-07
Dibenz(a,h)anthracene 1252 3.8E-07 7.3E+00 2.8E-06 2.0E-10 1.2E+00 2.4E-10 2.8E-07 7.3E+00 2.1E-06 4.9E-06
Pathway ILCRyy 1.5E-05 1.3E-09 1.1E-05

ILCR s from surface soil

2.7E-05




Table J5.5 Carcinogenic risks for Correctional Facility Staff from exposure to surface soils at VVehicle Wash Exposure Unit

Appendix J5.1 to J5.7 - Surface Soils at Vehicle Wash EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)* ILCR (mg/m3)  (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 4811 1.7E-06 7.3E-01 1.2E-06 2.9E-10 1.10E-01 3.2E-11 1.2E-06 7.3E-01 9.1E-07 2.1E-06
Benzo(b)fluoranthene 4945 1.7E-06 7.3E-01 1.3E-06 3.0E-10 1.1E-01 3.3E-11 1.3E-06 7.3E-01 9.3E-07 2.2E-06
Benzo(k)fluoranthene 2543 8.9E-07 7.3E-02 6.5E-08 1.5E-10 1.1E-01 1.7E-11 6.6E-07 7.3E-02 4.8E-08 1.1E-07
Benzo(a)pyrene 4441 1.6E-06 7.3E+00 1.1E-05 2.7E-10 1.1E+00 2.9E-10 1.1E-06 7.3E+00 8.4E-06 2.0E-05
Indeno(1,2,3-cd)pyrene 2163 7.6E-07 7.3E-01 5.5E-07 1.3E-10 1.1E-01 1.4E-11 5.6E-07 7.3E-01 4.1E-07 9.6E-07
Dibenz(a,h)anthracene 1252 4.4E-07 7.3E+00 3.2E-06 7.5E-11 1.2E+00 9.0E-11 3.2E-07 7.3E+00 2.4E-06 5.6E-06
Pathway ILCR gy 1.8E-05 4.8E-10 1.3E-05

ILCR s from surface soil

3.1E-05




Table J5.6_Carcinogenic risks for Resident Adult from exposure to surface soils at Vehicle Wash Exposure Unit

Appendix J5.1 to J5.7 - Surface Soils at Vehicle Wash EU.xIs

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed Dermal
Intake Intake Intake Intake ~ Oral Slope Inhalation Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope
Exposure Point  (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor
Concentration  day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs day)'1 ILCR yrs yrs 16 yrs 30 yrs (mglmS)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 4811 1.8E-06 3.5E-06 9.4E-07 1.3E-06 7.3E-01 5.5E-06 9.7E-11 1.9E-10 4.8E-10 6.8E-10 1.10E-01  4.1E-10 6.4E-07 1.3E-06 4.9E-07 6.8E-07 7.3E-01 2.3E-06 7.8E-06
Benzo(b)fluoranthene 4945  1.8E-06 3.6E-06 9.7E-07 1.4E-06 7.3E-01 5.7E-06 1.0E-10 2.0E-10 5.0E-10 7.0E-10 1.1E-01 4.2E-10 6.6E-07 1.3E-06 5.0E-07 7.0E-07 7.3E-01 2.3E-06 8.0E-06
Benzo(k)fluoranthene 2543 9.3E-07 1.9E-06 5.0E-07 7.0E-07 7.3E-02 2.9E-07 5.1E-11 1.0E-10 2.6E-10 3.6E-10 1.1E-01 2.1E-10 3.4E-07 6.8E-07 2.6E-07 3.6E-07 7.3E-02 1.2E-07 4.1E-07
Benzo(a)pyrene 4441  1.6E-06 3.2E-06 8.7E-07 1.2E-06 7.3E+00 5.1E-05 8.9E-11 1.8E-10 4.5E-10 6.3E-10 1.1E+00 3.7E-09 5.9E-07 1.2E-06 4.5E-07 6.3E-07 7.3E+00 2.1E-05 7.2E-05
Indeno(1,2,3-cd)pyrene 2163 7.9E-07 1.6E-06 4.2E-07 5.9E-07 7.3E-01 2.5E-06 4.4E-11 8.7E-11 2.2E-10 3.1E-10 1.1E-01 1.8E-10 2.9E-07 5.8E-07 2.2E-07 3.1E-07 7.3E-01 1.0E-06 3.5E-06
Dibenz(a,h)anthracene 1252  4.6E-07 9.1E-07 2.5E-07 3.4E-07 7.3E+00 1.4E-05 2.5E-11 5.0E-11 1.3E-10 1.8E-10 1.2E+00 1.2E-09 1.7E-07 3.3E-07 1.3E-07 1.8E-07 7.3E+00 5.9E-06 2.0E-05
Pathway ILCR o 7.9E-05 6.1E-09 3.2E-05
ILCR,s from surface soil 1.1E-04
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Table J5.7 Carcinogenic risks for Resident Child from exposure to surface soils at Vehicle Wash Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 4811 1.8E-06 3.5E-06 7.3E-01  3.8E-06 9.7E-11 19E-10 1.10E-01 1.7E-10 6.4E-07 13E-06 7.3E-01  1.4E-06 5.2E-06
Benzo(b)fluoranthene 4945 1.8E-06 3.6E-06 7.3E-01 4.0E-06 1.0E-10 2.0E-10 1.1E-01 1.8E-10 6.6E-07 1.3E-06 7.3E-01 1.4E-06 5.4E-06
Benzo(k)fluoranthene 2543 9.3E-07 1.9E-06 7.3E-02 2.0E-07 5.1E-11 1.0E-10 1.1E-01 9.0E-11 3.4E-07 6.8E-07 7.3E-02 7.4E-08 2.8E-07
Benzo(a)pyrene 4441 1.6E-06 3.2E-06 7.3E+00 3.6E-05 8.9E-11 1.8E-10 1.1E+00 1.6E-09 5.9E-07 1.2E-06 7.3E+00 1.3E-05 4.8E-05
Indeno(1,2,3-cd)pyrene 2163 7.9E-07 16E-06 7.3E-01  1.7E-06 4.4E-11 8.7E-11 1.1E-01 7.7E-11  29E-07 5.8E-07 7.3E-01  6.3E-07 2.4E-06
Dibenz(a,h)anthracene 1252 4.6E-07 9.1E-07 7.3E+00  1.0E-05 2.5E-11 5.0E-11 1.2E+00  4.8E-10 1.7E-07 3.3E-07 7.3E+00  3.6E-06 1.4E-05
Pathway ILCR g 5.5E-05 2.6E-09 2.0E-05
ILCRyy from surface soil 7.5E-05




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.1 Chemical Daily Intake from incidental ingestion of subsurface soils at Coal Areas.

(Arsenic is the only chemical of potential concern in subsurface soils.)

Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult (a)
Non- Non- Non- Non-
carcinogenic Carcinogenic | carcinogenic Carcinogenic | carcinogenic Carcinogenic | carcinogenic Carcinogenic

Exposure Parameter Units effects effects effects effects effects effects effects effects
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 6 30 30
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1
Body weight (BW) kg 70 70 70 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 10950 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen  Carcinogen | carcinogen  Carcinogen | carcinogen  Carcinogen
Cs CDI CDI CDI CDI CDI CDI CDI CDI

Exposure Unit (mg/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day)
Coal Area A EU 12.6 1.80E-05 3.86E-06 1.23E-05 4.40E-06 1.61E-04 1.38E-05 4.60E-05 1.97E-05
Coal Area B EU 10.5 1.50E-05 3.22E-06 1.03E-05 3.68E-06 1.35E-04 1.15E-05 3.85E-05 1.65E-05
Coal Area C EU 11.9 1.70E-05 3.65E-06 1.17E-05 4.16E-06 1.52E-04 1.31E-05 4.35E-05 1.86E-05

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration
(a) CDI calculated assuming 6 years as a child and 24 years as an adult.



Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.2 Dermal Absorption from subsurface soil at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Rece

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff| Resident Child Resident Adult
Event frequency (EV) event/day 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350
Exposure duration (ED) years 15 15 25 25 30 30
Surface Area of Skin exposed (SA) cm2 570E+03  5.70E+03| 5.70E+03  5.70E+03 5.70E+03  5.70E+03
Body weight (BW) kg 70 70 70 70 70 70
Averaging time (AT) days 5475 25550 9125 25550 10950 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.07 0.07
Calculations Rece

Correctional Facility

Correctional Facility Staff

Resident Child

Resident Adult (a)

Non-
carcinogen Carcinogen
DAD DAD

(mg/kg-day) (mg/kg-day)

carcinogen Carcinogen

(mg/kg-day) (mg/kg-day)

Non-

carcinogen Carcinogen

DAD DAD

(mg/kg-day) (mg/kg-day)

Inmate
Non-
carcinogen Carcinogen
ABS Cs DAD DAD
Exposure Unit (a) (mg/kg) (mg/kg-day) (mg/kg-day)
Coal Area AEU 0.03 12.6 3.08E-06 6.60E-07
Coal Area B EU 0.03 10.5 2.57E-06 5.51E-07
Coal Area C EU 0.03 11.9 2.91E-06 6.23E-07

2.11E-06 7.53E-07
1.76E-06 6.29E-07
1.99E-06 7.12E-07

4.36E-06 1.87E-06
3.64E-06 1.56E-06
4.12E-06 1.77E-06

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004a
DAD = Dermally Absorbed Dose
(a) DAD calculated assuming 6 years as a child and 24 years as an adult.



Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.3 Exposure Concentration from inhalation of dust from subsurface soil at Coal Areas

(Arsenic is the only chemical of potential concern in subsurface soils.)

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
Exposure time (ET) hrs/day 24 24 8 8 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 6 30 30
Particulate emission factor (PEF) cu.m./kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 262800 613200
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen carcinogen Carcinogen carcinogen Carcinogen carcinogen Carcinogen
Cs CDI CDlI CDI CDlI CDI CDI CDI CDI
Exposure Unit (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Coal Area A EU 12.6 9.26E-09 1.99E-09 2.12E-09 7.55E-10 8.88E-09 7.61E-10 8.88E-09 3.81E-09
Coal Area B EU 10.5 7.74E-09 1.66E-09 1.77E-09 6.31E-10 7.42E-09 6.36E-10 7.42E-09 3.18E-09
Coal Area C EU 11.9 8.76E-09 1.88E-09 2.00E-09 7.14E-10 8.40E-09 7.20E-10 8.40E-09 3.60E-09

Cs: Soil or exposure point concentration; CDI: chemical daily intake; NA: Not applicable



Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xIs

Table J6.4 Carcinogenic risks for Correctional Facility Inmate from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal ~ Dermal
Daily  Oral Slope Carcinogen Absorbed ~ Slope
Exposure Point  Intake Factor Inhalation Inhalation Dose Factor
Concentration  (mg/kg-  (mg/kg- EC Unit Risk (mg/kg-  (mg/kg-
Exposure Unit (ug/kg) day) day)* ILCR (mg/m3)  (mg/m3)* ILCR day) day)™ ILCR Total ILCR
Coal Area A EU 12.6 3.9E-06 1.5E+00 5.8E-06 2.0E-09 4.3E+00 8.5E-09 6.6E-07 1.5E+00 9.9E-07 6.8E-06
Coal Area B EU 10.53 3.2E-06 1.5E+00 4.8E-06 1.7E-09 4.3E+00 7.1E-09 5.5E-07 1.5E+00 8.3E-07 5.7E-06
Coal Area C EU 11.91 3.6E-06 1.5E+00 5.5E-06 1.9E-09 4.3E+00 8.1E-09 6.2E-07 1.5E+00 9.4E-07 6.4E-06




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xIs

Table J6.5 Carcinogenic risks for Correctional Facility Staff from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope
Exposure Point  Intake Factor Inhalation Inhalation Dose Factor
Concentration  (mg/kg-  (mg/kg- EC Unit Risk (mglkg-  (mg/kg-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR Total ILCR
Coal Area A EU 12.6 4.4E-06 1.5E+00 6.6E-06 7.6E-10 4.3E+00 3.2E-09 7.5E-07 1.5E+00 1.1E-06 7.7E-06
Coal Area B EU 10.53 3.7E-06 1.5E+00 5.5E-06 6.3E-10 4.3E+00 2.7E-09 6.3E-07 1.5E+00 9.4E-07 6.5E-06
Coal Area C EU 1191 4.2E-06 1.5E+00 6.2E-06 7.1E-10 4.3E+00 3.1E-09 7.1E-07 1.5E+00 1.1E-06 7.3E-06




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xIs

Table J6.6 Carcinogenic risks for Resident Adult from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope
Exposure Point  Intake Factor Inhalation Inhalation Dose Factor
Concentration  (mg/kg-  (mg/kg- EC Unit Risk (mglkg-  (mg/kg-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR  (mg/m3) (mg/m3)* ILCR day) day)™? ILCR Total ILCR
Coal Area A EU 12.6 2.0E-05 1.5E+00 3.0E-05 3.8E-09 4.3E+00 1.6E-08 1.9E-06 1.5E+00 2.8E-06 3.2E-05
Coal Area B EU 10.53 1.6E-05 1.5E+00 2.5E-05 3.2E-09 4.3E+00 1.4E-08 1.6E-06 1.5E+00 2.3E-06 2.7E-05
Coal Area C EU 11.91 1.9E-05 1.5E+00 2.8E-05 3.6E-09 4.3E+00 1.5E-08 1.8E-06 1.5E+00 2.6E-06 3.1E-05




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xIs

Table J6.7 Carcinogenic risks for Resident Child from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope
Exposure Point  Intake Factor Inhalation Inhalation Dose Factor
Concentration  (mg/kg-  (mg/kg- EC Unit Risk (mg/kg-  (mg/kg-
Chemical of Potential Concern  (ug/kg) day) day)™ ILCR (mg/m3)  (mg/m3)* ILCR day) day)™* ILCR Total ILCR
Coal Area A EU 12.6 1.4E-05 1.5E+00 2.1E-05 7.6E-10 4.3E+00 3.3E-09 1.2E-06 1.5E+00 1.7E-06 2.2E-05
Coal Area B EU 10.53 1.2E-05 1.5E+00 1.7E-05 6.4E-10 4.3E+00 2.7E-09 9.7E-07 1.5E+00 1.5E-06 1.9E-05
Coal Area C EU 11.91 1.3E-05 1.5E+00 2.0E-05 7.2E-10 4.3E+00 3.1E-09 1.1E-06 1.5E+00 1.6E-06 2.1E-05




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.8 Hazard quotients and indices for Correction Facility Inmate from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Subsurface Soil Inhalation from Subsurface Soil Dermal Absorption from Subsurface Soil
Oral Dernal
Chemical Daily Reference Carcinogen Dermal Reference
Intake Dose Hazard Inhalation EC  Ref Conc Hazard Absorbed Dose Dose Hazard  Hazard
Exposure Unit (mg/kg-day) (mg/kg-day) Quotient (mg/m3) (mg/m3)  Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Coal Area A EU 1.8E-05 3.0E-04 6.0E-02 9.3E-09 3.0E-05 3.1E-04 3.1E-06 3.0E-04 1.0E-02  7.1E-02
Coal Area B EU 1.5E-05 3.0E-04 5.0E-02 7.7E-09 3.0E-05 2.6E-04 2.6E-06 3.0E-04 8.6E-03  5.9E-02

Coal Area C EU 1.7E-05 3.0E-04 5.7E-02 8.8E-09 3.0E-05 2.9E-04 2.9E-06 3.0E-04 9.7E-03  6.7E-02




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.9 Hazard quotients and indices for Correction Facility Staff from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Subsurface Soil Inhalation from Subsurface Soil Dermal Absorption from Subsurface Soil
Oral Dernal
Chemical Daily Reference Carcinogen Dermal Reference
Intake Dose Hazard Inhalation EC  Ref Conc Hazard Absorbed Dose Dose Hazard  Hazard
Exposure Unit (mg/kg-day) (mg/kg-day) Quotient (mg/m3) (mg/m3)  Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Coal Area A EU 1.2E-05 3.0E-04 4.1E-02 2.1E-09 3.0E-05 7.1E-05 2.1E-06 3.0E-04 7.0E-03  4.8E-02
Coal Area B EU 1.0E-05 3.0E-04 3.4E-02 1.8E-09 3.0E-05 5.9E-05 1.8E-06 3.0E-04 5.9E-03  4.0E-02

Coal Area C EU 1.2E-05 3.0E-04 3.9E-02 2.0E-09 3.0E-05 6.7E-05 2.0E-06 3.0E-04 6.6E-03  4.6E-02




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.10 Hazard quotients and indices for Resident Adult from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Subsurface Soil Inhalation from Subsurface Soil Dermal Absorption from Subsurface Soil
Oral Dernal
Chemical Daily Reference Carcinogen Dermal Reference
Intake Dose Hazard Inhalation EC  Ref Conc Hazard Absorbed Dose Dose Hazard  Hazard
Exposure Unit (mg/kg-day) (mg/kg-day) Quotient (mg/m3) (mg/m3)  Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Coal Area A EU 4.6E-05 3.0E-04 1.5E-01 8.9E-09 3.0E-05 3.0E-04 4.4E-06 3.0E-04 15E-02 1.7E-01
Coal Area B EU 3.8E-05 3.0E-04 1.3E-01 7.4E-09 3.0E-05 2.5E-04 3.6E-06 3.0E-04 1.2E-02  1.4E-01

Coal Area C EU 4.4E-05 3.0E-04 1.5E-01 8.4E-09 3.0E-05 2.8E-04 4.1E-06 3.0E-04 1.4E-02  1.6E-01




Appendix J6.1 to J6.11 - Subsurface Soils at Coal Areas.xls

Table J6.11 Hazard quotients and indices for Resident Child from exposure to subsurface soils at Coal Areas
(Arsenic is the only chemical of potential concern in subsurface soils.)

Ingestion of Subsurface Soil Inhalation from Subsurface Soil Dermal Absorption from Subsurface Soil
Oral Dernal
Chemical Daily Reference Carcinogen Dermal Reference
Intake Dose Hazard Inhalation EC  Ref Conc Hazard Absorbed Dose Dose Hazard  Hazard
Exposure Unit (mg/kg-day) (mg/kg-day) Quotient (mg/m3) (mg/m3)  Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Coal Area A EU 1.6E-04 3.0E-04 5.4E-01 8.9E-09 3.0E-05 3.0E-04 1.4E-05 3.0E-04 45E-02  5.8E-01
Coal Area B EU 1.3E-04 3.0E-04 4.5E-01 7.4E-09 3.0E-05 2.5E-04 1.1E-05 3.0E-04 3.8E-02 4.9E-01

Coal Area C EU 1.5E-04 3.0E-04 5.1E-01 8.4E-09 3.0E-05 2.8E-04 1.3E-05 3.0E-04 43E-02  5.5E-01




Appendix J7.1 to J7.11 - Subsurface Soils at Vehicle Wash EU.xIs

Table J7.1 Chemical Daily Intake (CDI) from incidental ingestion of soil at Vehicle Wash Exposure Unit

Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Carcinogenic Carcinogenic Non- Carcinogenic Carcinogenic Carcinogenic Carcinogenic
carcinogenic Carcinogenic | carcinogenic Carcinogenic | carcinogenic  effects (0-2 effects (2-6 | carcinogenic  effects (0-2  effects (2-6  effects (6-16 effects (16-30

Exposure Parameter Units effects effects effects effects effects year) years) effects year) years) years) yrs)
Soil ingestion rate (IRs) kg/day 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Fraction Ingested (FI) unitless 1 1 1 1 1 1 1 1 1 1 1 1
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
CALCULATIONS Receptors

Correctional Facility

Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen  Carcinogen | carcinogen  Carcinogen | carcinogen  Carcinogen  Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen  Carcinogen
Cs CDI CDI CDlI CDI CDI CDI CDI CDI CDI CDI CDI CDI
Chemicals of Potential Concern CAS No.  (mg/kg) (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) [ (mg/kg-day) (mg/kg-day) (mg/kg-day) | (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Medium: Surface Soil 0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs

Benzo(a)anthracene 56-55-3 0.04 5.40E-08 1.16E-08 3.70E-08 1.32E-08 4.83E-07 1.38E-08 2.76E-08 1.38E-07 1.38E-08 2.76E-08 7.39E-09 1.04E-08
Benzo(b)fluoranthene 205-99-2 0.05 7.51E-08 1.61E-08 5.14E-08 1.84E-08 6.72E-07 1.92E-08 3.84E-08 1.92E-07 1.92E-08 3.84E-08 1.03E-08 1.44E-08
Benzo(a)pyrene 50-32-8 0.44 6.30E-07 1.35E-07 4.32E-07 1.54E-07 5.64E-06 1.61E-07 3.22E-07 1.61E-06 1.61E-07 3.22E-07 8.63E-08 1.21E-07
Indeno(1,2,3-cd)pyrene 193-39-5 0.03 4.86E-08 1.04E-08 3.33E-08 1.19E-08 4.35E-07 1.24E-08 2.49E-08 1.24E-07 1.24E-08 2.49E-08 6.66E-09 9.32E-09
Dibenz(a,h)anthracene 53-70-3 0.02 2.22E-08 4.76E-09 1.52E-08 5.43E-09 1.99E-07 5.68E-09 1.14E-08 5.68E-08 5.68E-09 1.14E-08 3.04E-09 4.26E-09

CDI: Chemical Daily Intake; Cs: Soil or exposure point concentration



Appendix J7.1 to J7.11 - Subsurface Soils at Vehicle Wash EU.xls

Table J7.2 Dermal Absorption from surface soil at Vehicle Wash Exposure Unit

Receptor

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff| Resident Child Resident Adult

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Event frequency (EV) event/day 1 1 1 1 1 1 1 1 1 1 1 1
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Surface Area of Skin exposed (SA) cm2 5.70E+03 5.70E+03 5.70E+03  5.70E+03| 2.80E+03 2.80E+03 2.80E+03| 5.70E+03 2.80E+03 2.80E+03  5.70E+03 5.70E+03
Body weight (BW) kg 70 70 70 70 15 15 15 70 15 15 70 70
Averaging time (AT) days 5475 25550 9125 25550 2190 25550 25550 10950 25550 25550 25550 25550
Soil to skin adherence factor (AF) mg/cm2-event 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.07 0.2 0.2 0.07 0.07
Calculations Receptor

Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen

Chemicals of Potential ABS Cs DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD DAD
Concern CASNo. (&) (mg/kg) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day)|(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 16-30
Benzo(a)anthracene 56-55-3 0.13 0.04 4.00E-08 8.57E-09 2.74E-08 9.78E-09 1.76E-07 5.02E-09 1.00E-08 5.66E-08 5.02E-09 1.00E-08 3.83E-09 5.37E-09
Benzo(b)fluoranthene 205-99-2 0.13 0.05 5.56E-08 1.19E-08 3.81E-08 1.36E-08 2.45E-07 6.99E-09 1.40E-08 7.88E-08 6.99E-09 1.40E-08 5.34E-09 7.47E-09
Benzo(a)pyrene 50-32-8 0.13 0.44 4.67E-07 1.00E-07 3.20E-07 1.14E-07 2.05E-06 5.86E-08 1.17E-07 6.61E-07 5.86E-08 1.17E-07 4.48E-08 6.27E-08
Indeno(1,2,3-cd)pyrene 193-39-5  0.13 0.03 3.60E-08 7.72E-09 2.47E-08 8.81E-09 1.58E-07 4.52E-09 9.05E-09 5.10E-08 4.52E-09 9.05E-09 3.45E-09 4.83E-09
Dibenz(a,h)anthracene 53-70-3 0.13 0.02 1.65E-08 3.53E-09 1.13E-08 4.02E-09 7.23E-08 2.07E-09 4.13E-09 2.33E-08 2.07E-09 4.13E-09 1.58E-09 2.21E-09

a ABS (Dermal Absorption Factor) from Exhibit 3-4 in EPA 2004

DAD = Dermally Absorbed Dose



Table J7.3 Exposure Concentration from inhalation of dust from surface soil at Vehicle Wash Exposure Unit

Appendix J7.1 to J7.11 - Subsurface Soils at Vehicle Wash EU.xls

Receptors

Correctional Facility

Exposure Parameters Units Inmate Correctional Facility Staff Resident Child Resident Adult
0-2 yrs 2-6 yrs 0-2 yrs 2-6 yrs 6-16 yrs 16-30 yrs
Exposure Time (ET) hrs/day 24 24 8 8 24 24 24 24 24 24 24 24
Exposure frequency (EF) days/year 365 365 250 250 350 350 350 350 350 350 350 350
Exposure duration (ED) years 15 15 25 25 6 2 4 30 2 4 10 14
Particulate emission factor (PEF) m3/kg 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09 1.36E+09 1.36E+09 1.36E+09  1.36E+09
Averaging time (AT) hrs 131400 613200 219000 613200 52560 613200 613200 262800 613200 613200 613200 613200
Receptors
Correctional Facility
Inmate Correctional Facility Staff Resident Child Resident Adult
Calculations
Non- Non- Non- Non-
carcinogen Carcinogen | carcinogen Carcinogen | carcinogen Carcinogen Carcinogen | carcinogen Carcinogen Carcinogen Carcinogen Carcinogen
Inhalation Inhallation | Inhalation Inhallation | Inhalation Inhallation Inhallation | Inhalation Inhallation Inhallation Inhallation Inhallation
Cs EC EC EC EC EC EC EC EC EC EC EC EC
Chemicals of potential concern CAS No. (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)
Surface Soils 0-2yrs 2-6 yrs 0-2yrs 2-6 yrs 6-16 yrs 16-30 yrs
Benzo(a)anthracene 56-55-3 0.04 2.78E-11 5.95E-12 6.34E-12 2.27E-12 2.66E-11 7.61E-13 1.52E-12 2.66E-11 7.61E-13 1.52E-12 3.81E-12 5.33E-12
Benzo(b)fluoranthene 205-99-2 0.05 3.87E-11 8.28E-12 8.83E-12 3.15E-12 3.71E-11 1.06E-12 2.12E-12 3.71E-11 1.06E-12 2.12E-12 5.30E-12 7.41E-12
Benzo(a)pyrene 50-32-8 0.44 3.24E-10 6.95E-11 7.40E-11 2.64E-11 3.11E-10 8.88E-12 1.78E-11 3.11E-10 8.88E-12 1.78E-11 4.44E-11 6.22E-11
Indeno(1,2,3-cd)pyrene 193-39-5 0.03 2.50E-11 5.36E-12 5.71E-12 2.04E-12 2.40E-11 6.85E-13 1.37E-12 2.40E-11 6.85E-13 1.37E-12 3.43E-12 4.80E-12
Dibenz(a,h)anthracene 53-70-3 0.02 1.14E-11 2.45E-12 2.61E-12 9.32E-13 1.10E-11 3.13E-13 6.26E-13 1.10E-11 3.13E-13 6.26E-13 1.57E-12 2.19E-12

Cs: Soil or exposure point concentration; Inhalation EC: Inhalation Exposure Concentration
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Table J7.4 Carcinogenic risks for Correctional Facility Inmate from exposure to subsurface soils at Vehicle Wash Rack Exposure Unit

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed ~ Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)* ILCR (mg/m3) (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 37.78 1.2E-08 7.3E-01 8.4E-09 6.0E-12 1.10E-01  6.5E-13 8.6E-09 7.3E-01 6.3E-09 1.5E-08
Benzo(b)fluoranthene 52.57 1.6E-08 7.3E-01 1.2E-08 8.3E-12 1.1E-01 9.1E-13 1.2E-08 7.3E-01 8.7E-09 2.0E-08
Benzo(a)pyrene 441 1.4E-07 7.3E+00 9.9E-07 6.9E-11 1.1E+00 7.6E-11 1.0E-07 7.3E+00 7.3E-07 1.7E-06
Indeno(1,2,3-cd)pyrene 34.02 1.0E-08 7.3E-01 7.6E-09 5.4E-12 1.1E-01 5.9E-13 7.7E-09 7.3E-01 5.6E-09 1.3E-08
Dibenz(a,h)anthracene 15.54 4.8E-09 7.3E+00 3.5E-08 2.4E-12 1.2E+00 2.9E-12 3.5E-09 7.3E+00 2.6E-08 6.0E-08
Pathway ILCRyy 1.0E-06 8.2E-11 7.8E-07
ILCR s from surface soil 1.8E-06
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Table J7.5 Carcinogenic risks for Correctional Facility Staff from exposure to subsurface soils at Vehicle Wash Rack Exposure Unit

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Dermal  Dermal
Daily ~ Oral Slope Carcinogen Absorbed  Slope

Exposure Point  Intake Factor Inhalation Inhalation Dose Factor

Concentration  (mg/kg-  (Mg/kg- EC Unit Risk (mglkg-  (mg/kg- Chemical-
Chemical of Potential Concern  (ug/kg) day) day)* ILCR (mg/m3)  (mg/m3)* ILCR day) day)™? ILCR  Specific ILCR
Benzo(a)anthracene 37.78 1.3E-08 7.3E-01 9.6E-09 2.3E-12 1.10E-01  2.5E-13 9.8E-09 7.3E-01 7.1E-09 1.7E-08
Benzo(b)fluoranthene 52.57 1.8E-08 7.3E-01 1.3E-08 3.2E-12 1.1E-01 3.5E-13 1.4E-08 7.3E-01 9.9E-09 2.3E-08
Benzo(a)pyrene 441 1.5E-07 7.3E+00 1.1E-06 2.6E-11 1.1E+00 2.9E-11 1.1E-07 7.3E+00 8.3E-07 2.0E-06
Indeno(1,2,3-cd)pyrene 34.02 1.2E-08 7.3E-01 8.7E-09 2.0E-12 1.1E-01 2.2E-13 8.8E-09 7.3E-01 6.4E-09 1.5E-08
Dibenz(a,h)anthracene 1554 5.4E-09 7.3E+00 4.0E-08 9.3E-13 1.2E+00 1.1E-12 4.0E-09 7.3E+00 2.9E-08 6.9E-08
Pathway ILCR gy 1.2E-06 3.1E-11 8.9E-07
ILCR s from surface soil 2.1E-06
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Table J7.6_Carcinogenic risks for Resident Adult from exposure to subsurface soils at Vehicle Wash Rack Exposure Unit

Ingestion of Soil

Inhalation from Soil

Dermal Absorption from Soil

Chemical Chemical Chemical Chemical Dermal Dermal Dermal Dermal
Daily Daily Daily Daily Carcinogen Carcinogen Carcinogen Carcinogen Absorbed Absorbed Absorbed Absorbed Dermal
Intake Intake Intake Intake  Oral Slope Inhalation Inhalation Inhalation Inhalation Dose Dose Dose Dose Slope
Exposure Point  (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor EC EC EC EC Inhalation (mg/kg-  (mg/kg-  (mg/kg-  (mg/kg- Factor
Concentration ~ day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 (mg/m3) 6- (mg/m3) 16- Unit Risk day)0-2 day)2-6 day)6-16 day)16-30 (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) yrs yrs yrs yrs day)'1 ILCR yrs yrs 16 yrs 30 yrs (mglmS)'1 ILCR yrs yrs yrs yrs day)'1 ILCR Specific ILCR
Benzo(a)anthracene 37.78 1.4E-08 2.8E-08 7.4E-09 1.0E-08 7.3E-01 4.3E-08 7.6E-13 1.5E-12 3.8E-12 5.3E-12 1.10E-01  3.2E-12 5.0E-09 1.0E-08 3.8E-09 5.4E-09 7.3E-01 1.8E-08 6.1E-08
Benzo(b)fluoranthene 52,57 1.9E-08 3.8E-08 1.0E-08 1.4E-08 7.3E-01 6.0E-08 1.1E-12 2.1E-12 5.3E-12 7.4E-12 1.1E-01 4.4E-12 7.0E-09 1.4E-08 5.3E-09 7.5E-09 7.3E-01 2.5E-08 8.5E-08
Benzo(a)pyrene 441 1.6E-07 3.2E-07 8.6E-08 1.2E-07 7.3E+00 5.0E-06 8.9E-12 1.8E-11 4.4E-11 6.2E-11 1.1E+00 3.7E-10 5.9E-08 1.2E-07 4.5E-08 6.3E-08 7.3E+00 2.1E-06 7.1E-06
Indeno(1,2,3-cd)pyrene 34.02 1.2E-08 2.5E-08 6.7E-09 9.3E-09 7.3E-01 3.9E-08 6.9E-13 1.4E-12 3.4E-12 4.8E-12 1.1E-01 2.9E-12 4.5E-09 9.0E-09 3.5E-09 4.8E-09 7.3E-01 1.6E-08 5.5E-08
Dibenz(a,h)anthracene 15.54 5.7E-09 1.1E-08 3.0E-09 4.3E-09 7.3E+00 1.8E-07 3.1E-13 6.3E-13 1.6E-12 2.2E-12 1.2E+00 1.4E-11 2.1E-09 4.1E-09 1.6E-09 2.2E-09 7.3E+00 7.3E-08 2.5E-07
Pathway ILCR 1 5.4E-06 4.0E-10 2.2E-06
7.6E-06

ILCR,y from surface soil




Appendix J7.1 to J7.11 - Subsurface Soils at Vehicle Wash EU.xIs

Table J7.7 Carcinogenic risks for Resident Child from exposure to subsurface soils at Vehicle Wash Rack Exposure Unit

Ingestion of Soil Inhalation from Soil Dermal Absorption from Soil
Chemical Chemical Dermal
Daily Daily Carcinogen Carcinogen Dermal Absorbed Dermal
Intake; 0- Intake; 2-6 Oral Slope Inhalation Inhalation Absorbed  Dose Slope
Exposure Point  2yrs yrs Factor EC EC Inhalation Dose (mg/kg-  Factor
Concentration  (mg/kg-  (mg/kg-  (mg/kg- (mg/m3) 0-2 (mg/m3) 2-6 Unit Risk (mg/kg-  day)2-6  (mg/kg- Chemical-
Chemical of Potential Concern (ug/kg) day) day) day)™ ILCR yrs yrs (mg/m3)* ILCR day) yrs day)™ ILCR Specific ILCR
Benzo(a)anthracene 37.78 14E-08 28E-08 7.3E-01  3.0E-08 7.6E-13 15E-12  1.10E-01 1.3E-12 50E-09 10E-08 7.3E-01 1.1E-08 4.1E-08
Benzo(b)fluoranthene 52.57 1.9E-08 3.8E-08 7.3E-01 4.2E-08 1.1E-12 2.1E-12 1.1E-01 1.9E-12 7.0E-09 1.4E-08 7.3E-01 1.5E-08 5.7E-08
Benzo(a)pyrene 441 1.6E-07 3.2E-07 7.3E+00 3.5E-06 8.9E-12 1.8E-11 1.1E+00 1.6E-10 5.9E-08 1.2E-07 7.3E+00 1.3E-06 4.8E-06
Indeno(1,2,3-cd)pyrene 34.02 1.2E-08 2.5E-08 7.3E-01 2.7E-08 6.9E-13 1.4E-12 1.1E-01 1.2E-12 4.5E-09 9.0E-09 7.3E-01 9.9E-09 3.7E-08
Dibenz(a,h)anthracene 1554 5.7E-09  1.1E-08 7.3E+00  1.2E-07 3.1E-13 6.3E-13 1.2E+00  6.0E-12  2.1E-09  4.1E-09 7.3E+00  4.5E-08 1.7E-07
Pathway ILCRyy 3.8E-06 1.7E-10 1.4E-06
ILCR s from surface soil 5.1E-06




Appendix J8.1 to J8.6 - Groundwater at HCAFS.xls

Table J8.1 Chemical Daily Intake from ingestion of groundwater at HCAFS

Resident Child

Resident Adult

Non- Non-

carcinogen Carcinogen carcinogen Carcinogen
Exposure Parameters Units Effects Effects Effects Effects
Groundwater ingestion rate (IRw) L/day 1 2 2
Exposure frequency (EF) days/year 350 350 350
Exposure duration (ED) years 6 30 30
Body weight (BW) kg 15 70 70
Averaging time (AT) days 2190 25550 10950 25550

Resident Child Resident Adult
Non- Non-
carcinogen Carcinogen carcinogen Carcinogen
Cw CDI CDI CDI CDI

Chemical of Potential Concern  CAS No.  (mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Metals
Aluminum 7429-90-5 52 3.32E+00 2.85E-01 1.42E+00 6.11E-01
Arsenic 7440-38-2  0.021 1.34E-03 1.15E-04 5.75E-04 2.47TE-04
Iron 7439-89-6 64 4.09E+00 3.51E-01 1.75E+00 7.51E-01
Lead 7439-92-1 0.0969 6.19E-03 5.31E-04 2.65E-03 1.14E-03
Manganese 7439-96-5 1.81 1.16E-01 9.92E-03 4.96E-02 2.13E-02
Vanadium 7440-62-2 0.14 8.95E-03 7.67E-04 3.84E-03 1.64E-03

C.: Exposure Point Concentration or concentration in groundwater; CDI: Chemical Daily Intake
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Table 8.2 Dermal Absorption from groundwater at HCAFS

Exposure Parameters Units Resident Child Resident Adult
Event frequency (EV) event/day 1 1 1 1
Event duration (t_event) hr 0.58 0.58 1 1
Exposure frequency (EF) days/year 350 350 350 350
Exposure duration (ED) years 6 6 30 30
Surface Area of Skin exposed (SA) cm2 6.60E+03  6.60E+03 1.80E+04 1.80E+04
Body weight (BW) kg 15 15 70 70
Averaging time (AT) days 2190 25550 10950 25550
Calculations Resident Child Resident Adult
Non- Non-
Kp DAegvent carcinogen Carcinogen  DAgene  carcinogen Carcinogen
Cuw (cm/hr)  (mglcm2- DAD DAD (mg/cm2- DAD DAD

Chemical or Potential Concern CAS No. (mg/L) (a) event) (mg/kg-day) (mg/kg-day) event) (mg/kg-day) (mg/kg-day)
Metals
Aluminum 7429-90-5 52 1.0E-03  3.0E-05 1.27E-02 1.09E-03  5.20E-05 1.28E-02 5.50E-03
Arsenic 7440-38-2 0.021 1.0E-03  1.2E-08 5.14E-06 4.40E-07 2.10E-08 5.18E-06 2.22E-06
Iron 7439-89-6 64 1.0E-03  3.7E-05 1.57E-02 1.34E-03  6.40E-05 1.58E-02 6.76E-03
Lead 7439-92-1 0.0969 1.0E-04  5.6E-09 2.37E-06 2.03E-07  9.69E-09 2.39E-06 1.02E-06
Manganese 7439-96-5 1.81 1.0E-03 1.0E-06 4.43E-04 3.80E-05 1.81E-06 4.46E-04 1.91E-04
Vanadium 7440-62-2 0.14 1.0E-03 8.1E-08 3.43E-05 2.94E-06  1.40E-07 3.45E-05 1.48E-05

DAevent = Dermal absorbed dose per event; DAD = Dermal absorbed Dose per day

a Kp (Permeability coefficients) from Exhibit 3-1 of EPA (2004a)
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Table J8.3 Carcinogenic risks for Resident Adult from exposure to groundwater at HCAFS

Ingestion of Groundwater

Dermal Absorption from Groundwater

Dermal

Chemical Oral Slope Absorbed Dermal Slope
Chemical of Potential Cw Daily Intake Factor Dose Factor Chemical-
Concern (mg/L)  (mg/kg-day) (mg/kg-day)® ILCR  (mg/kg-day) (mg/kg-day)’ ILCR  Specific ILCR
Metals
Aluminum 7429-90-5 52  6.1E-01 NC NC 5.5E-03 NC NC NC
Arsenic 7440-38-2 0.021  2.5E-04 1.5E+00 3.7E-04 2.2E-06 1.5E+00 3.3E-06 3.7E-04
Iron 7439-89-6 64 7.5E-01 NA NA 6.8E-03 NA NA NA
Lead 7439-92-1 0.0969 1.1E-03 8.5E-03 9.7E-06 1.0E-06 8.5E-03 8.7E-09 9.7E-06
Manganese 7439-96-5 181 2.1E-02 NC NC 1.9E-04 NC NC NC
Vanadium 7440-62-2 0.14  1.6E-03 NA NA 1.5E-05 NA NA NA
Pathway ILCR gy 3.8E-04 3.3E-06
ILCR iy from groundwater 3.8E-04

NA: Not available
NC: Non-carcinogen.
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Table J8.4 Carcinogenic risks for Resident Child from exposure to groundwater at HCAFS

Ingestion of Groundwater Dermal Absorption from Groundwater
Dermal
Chemical Oral Slope Absorbed Dermal Slope
Chemical of Potential Cw Daily Intake Factor Dose Factor Chemical-
Concern (mg/L)  (mg/kg-day) (mg/kg-day)® ILCR  (mg/kg-day) (mg/kg-day)’ ILCR  Specific ILCR
Metals
Aluminum 7429-90-5 52 2.8E-01 NC NC 1.1E-03 NC NC NC
Arsenic 7440-38-2 0.021 1.2E-04 1.5E+00 1.7E-04 4.4E-07 1.5E+00 6.6E-07 1.7E-04
Iron 7439-89-6 64 3.5E-01 NA NA 1.3E-03 NA NA NA
Lead 7439-92-1 0.0969 5.3E-04 8.5E-03 4.5E-06 2.0E-07 8.5E-03 1.7E-09 4.5E-06
Manganese 7439-96-5 181  9.9E-03 NC NC 3.8E-05 NC NC NC
Vanadium 7440-62-2 0.14 7.7E-04 NA NA 2.9E-06 NA NA NA
Pathway ILCR gy 1.8E-04 6.6E-07
ILCR iy from groundwater 1.8E-04
NA: Not available; "--": No value because the toxicity value required to calculate the ILCR was not available, or the chemical is outside the effective predictive domain

NC: Non-carcinogen.
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Table J8.5 Hazard quotients and indices for Resident Adult from exposure to groundwater at HCAFS

Ingestion of Groundwater Dermal Absorption from Groundwater
Oral Dermal Chemical
Chemical Daily Reference Dermal Reference Specific
Chemical of Potential Cw Intake Dose Hazard Absorbed Dose Dose Hazard  Hazard
Concern (mg/L) (mg/kg-day) (mg/kg-day) Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Metals
Aluminum 7429-90-5 52 1.4E+00 1.0E+00 1.4E+00 1.3E-02 1.0E+00 1.3E-02 1.4E+00
Arsenic 7440-38-2 0.021 5.8E-04 3.0E-04 1.9E+00 5.2E-06 3.0E-04 1.7E-02  1.9E+00
Iron 7439-89-6 64 1.8E+00 7.0E-01 2.5E+00 1.6E-02 7.0E-01 2.3E-02  2.5E+00
Lead 7439-92-1  0.0969 2.7E-03 NA NA 2.4E-06 NA NA NA
Manganese 7439-96-5 1.81 5.0E-02 4.6E-02 1.1E+00 4.5E-04 1.8E-03 2.4E-01  1.3E+00
Vanadium 7440-62-2 0.14 3.8E-03 5.0E-03 7.7E-01 3.5E-05 5.0E-03 6.9E-03  7.7E-01
Hazard Index for Pathway 7.7E+00 3.0E-01
Total Hazard Index from Groundwater 8.0E+00

NA: Not available; "--": No value
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Table J8.6 Hazard quotients and indices for Resident Child from exposure to groundwater at HCAFS

Ingestion of Groundwater Dermal Absorption from Groundwater
Oral Dermal Chemical
Chemical Daily Reference Dermal Reference Specific
Chemical of Potential Cw Intake Dose Hazard Absorbed Dose Dose Hazard  Hazard
Concern (mg/L) (mg/kg-day) (mg/kg-day) Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Metals
Aluminum 7429-90-5 52 3.3E+00 1.0E+00 3.3E+00 1.3E-02 1.0E+00 1.3E-02  3.3E+00
Arsenic 7440-38-2 0.021 1.3E-03 3.0E-04 4.5E+00 5.1E-06 3.0E-04 1.7E-02  45E+00
Iron 7439-89-6 64 4.1E+00 7.0E-01 5.8E+00 1.6E-02 7.0E-01 2.2E-02  5.9E+00
Lead 7439-92-1  0.0969 6.2E-03 NA NA 2.4E-06 NA NA NA
Manganese 7439-96-5 1.81 1.2E-01 4.6E-02 2.5E+00 4.4E-04 1.8E-03 2.4E-01  2.8E+00
Vanadium 7440-62-2 0.14 8.9E-03 5.0E-03 1.8E+00 3.4E-05 5.0E-03 6.9E-03  1.8E+00
Hazard Index for Pathway 1.8E+01 3.0E-01
Total Hazard Index from Groundwater 1.8E+01

NA: Not available; "--": No value
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Table J9.1 Chemical Daily Intake from ingestion of filtered groundwater at HCAFS

Resident Child Resident Adult
Non- Non-
carcinogen Carcinogen carcinogen Carcinogen
Exposure Parameters Units Effects Effects Effects Effects
Groundwater ingestion rate (IRw) L/day 1 1 2 2
Exposure frequency (EF) days/year 350 350 350 350
Exposure duration (ED) years 6 6 30 30
Body weight (BW) kg 15 15 70 70
Averaging time (AT) days 2190 25550 10950 25550
Resident Child Resident Adult
Non- Non-
carcinogen Carcinogen carcinogen Carcinogen
Cw CDI CDI CDI CDI

Chemical of Potential Concern  CAS No.  (mg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

Metals
Manganese

7439-96-5 0.49 3.13E-02 2.68E-03 1.34E-02

5.75E-03

C.: Exposure Point Concentration or concentration in groundwater; CDI: Chemical Daily Intake
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Table J9.2 Dermal Absorption from filtered groundwater at HCAFS

Exposure Parameters Units Resident Child Resident Adult
Event frequency (EV) event/day 1 1 1 1
Event duration (t_event) hr 0.58 0.58 1 1
Exposure frequency (EF) days/year 350 350 350 350
Exposure duration (ED) years 6 6 30 30
Surface Area of Skin exposed (SA) cm2 6.60E+03  6.60E+03 1.80E+04 1.80E+04
Body weight (BW) kg 15 15 70 70
Averaging time (AT) days 2190 25550 10950 25550
Calculations Resident Child Resident Adult
Non- Non-
Kp DAegvent carcinogen Carcinogen  DAgene  carcinogen Carcinogen
Cuw (cm/hr)  (mglcm2- DAD DAD (mg/cm2- DAD DAD

Chemical or Potential Concern CAS No. (mg/L) (a) event) (mg/kg-day) (mg/kg-day) event) (mg/kg-day) (mg/kg-day)
Metals
Manganese 7439-96-5 0.49 1.0E-03 2.8E-07 1.20E-04 1.03E-05 4.90E-07 1.21E-04 5.18E-05

DAevent = Dermal absorbed dose per event; DAD = Dermal absorbed Dose per day
a Kp (Permeability coefficients) from Exhibit 3-1 of EPA (2004a)
b Outside of the Effective Prediction Domain (EPD) for Potts and Guy's equation for estimating Kp (EPA 2004a)
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Table 9.3 Hazard quotients and indices for Resident Adult from exposure to filtered groundwater at HCAFS

Ingestion of Groundwater Dermal Absorption from Groundwater
Oral Dermal Chemical
Chemical Daily Reference Dermal Reference Specific
Chemical of Potential Cw Intake Dose Hazard Absorbed Dose Dose Hazard Hazard
Concern (mg/L) (mg/kg-day) (mg/kg-day) Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Metals
Manganese 7439-96-5 0.49 1.3E-02 4.6E-02 2.9E-01 1.2E-04 1.8E-03 6.6E-02  3.6E-01
Hazard Index for Pathway 2.9E-01 6.6E-02
Total Hazard Index from Groundwater 3.6E-01
NA: Not available; "--": No value

Highlighted values in Dermal Absorbed Dose column are chemicals outside the Effective Prediction Domain for Kp (EPA 2004a, OSWER Directive #9285.7-02EP).



Appendix J9.1 to J9.4 - Filtered Groundwater at HCAFS.xls

Table 9.4 Hazard quotients and indices for Resident Child from exposure to filtered groundwater at HCAFS

Ingestion of Groundwater Dermal Absorption from Groundwater
Oral Dermal Chemical
Chemical Daily Reference Dermal Reference Specific
Chemical of Potential Cw Intake Dose Hazard Absorbed Dose Dose Hazard Hazard
Concern (mg/L) (mg/kg-day) (mg/kg-day) Quotient (mg/kg-day) (mg/kg-day) Quotient Index
Metals
Manganese 7439-96-5 0.49 3.1E-02 4.6E-02 6.8E-01 1.2E-04 1.8E-03 6.5E-02  7.5E-01
Hazard Index for Pathway 6.8E-01 6.5E-02
Total Hazard Index from Groundwater 7.5E-01
NA: Not available; "--": No value

Highlighted values in Dermal Absorbed Dose column are chemicals outside the Effective Prediction Domain for Kp (EPA 2004a, OSWER Directive #9285.7-02EP).





