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EXECUTIVE SUMMARY

Draper Aden Associates (DAA) performed this quantitative human health risk assessment of
exposures to Open Burning Ground (OBG) site soil of site (industrial) workers at the Radford
Army Ammunition Plant (RFAAP) located in Radford, Virginia. The assessment focuses on
potential carcinogenic and non-carcinogenic health risksthat may result from the ingestion, dermal
contact, and inhalation of OBG soil.

Based on their review of the 2011 and 2012 OBG Soil Monitoring Annual Reports, the Virginia
Department of Environmental Quality (DEQ) informed RFAAP in mid-2013 that a quantitative
risk assessment would be required. While DEQ had not previously interpreted the relevant section
(Section 3.2 of the Soil Monitoring Program) of the facility Permit this way, their 2013
reinterpretation of the relevant section concluded that arisk assessment was required. RFAAP did
not concur with this reinterpretation. Subsequent discussions between RFAAP and DEQ
concluded with an agreement that RFAAP would perform this one-time risk assessment using the
most recent soil data per the agreed approach, in conjunction with the permit renewal. The agreed
approach was memorialized in the facility’s March 26, 2015 proposal letter and DEQ’s April 29,
2015 approval letter (Appendix A).

Thisrisk assessment was completed in general accordance DEQ’sand U.S. EPA’ srisk assessment
guidelines, aswell isin accordance with the discussions and agreements between DEQ and RAAP,
memorialized in key correspondences dated March 26, 2015, April 29, 2015 and August 21, 2015.
DEQ-recommended risk assessment software, REAMS, was used to perform the risk assessment.

This risk assessment is a very conservative estimate of human health risk from exposure of site
workers to site soil assuming complete exposure pathways that do not exist and are hypothetical
and assuming similarly conservative exposure frequencies and duration which are likely an order
of magnitude greater than the actual frequencies and duration of exposure. Assuch it servesasa
conservative baseline estimate of risk.

Thisrisk assessment evaluates existing data for several constituents of potential concern (COPCs)
in soil including inorganics, volatile organic compounds, semi-volatile organic compounds,
explosives, perchlorate, phthalates, and dibenzodioxins and dibenzofurans (i.e., dioxing/furans).
Concentrations of detected constituents in OBG soil reported at or above the laboratory method
detection limit (MDL) and the DEQ-recommended value for 3,3’ -dimethylbenzidine were used in
performing the risk assessment. To date, 3,3’ -dimethylbenzidine has not been detected in OBG
site soil.

The results of this risk assessment indicate the levels of COPCs detected or presumed in OBG soil
do not exhibit carcinogenic or non-carcinogenic risksin excess of acceptablethreshold limits. The
results of this risk assessment indicate there are no individual hazard quotients or cumulative
hazard indices that exceed the acceptable level of 1.0 for both individual COPCs and groups of
COPCs. The cumulative excess cancer risks associated with OBG soil do not exceed 1 in 10,000
(10 assuming 3,3’ -dimethylbenzidine is present in site soil at 2.65 mg/kg, of which thereis no
evidence. The cumulative cancer risks associated with OBG soil do not exceed 1 in 100,000



(10®) assuming 3,3’ -dimethylbenzidine is present in site soil at 0.265 mg/kg, of which thereis no
evidence.

As documented in the June 2015 proposed Annual Soil Monitoring Program under the permit
renewal, it isthefacility’ s understanding that this one-timerisk assessment will serve as abaseline
for evaluation of future Annual Soil Monitoring data. In general, the facility proposed with
justification that no quantitative risk assessment of future soil monitoring datais required.
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1.0 INTRODUCTION & REASON FOR RISK ASSESSMENT

This document presents the Quantitative Human Health Risk Assessment of the Open Burning
Ground (OBG; aso known as Hazardous Waste Management Unit [HMWU] 13) site soil located
at the Radford Army Ammunition Plant (RFAAP) in Radford, Virginia This risk assessment
eval uates the carcinogenic and non-carcinogenic risksto site (industrial) workers' exposure to soil
at the OBG.

This risk assessment was conducted in accordance with DEQ’ s interpretation of the requirements
specified in Section 3.2 of the Permit Attachment 11.B-2 — Soil Monitoring Program for the Open
Burning Ground, which isincluded in the Final Permit for the Treatment of Hazardous Waste by
Open Burning (Final Permit; effective date October 28, 2005; modified September 27, 2011; and
June 12, 2014). TheJune 12, 2014 Permit M odification updated thefacility’ sAction Levels(ALS).

Based on their review of the 2011 and 2012 OBG Soil Monitoring Annual Reports, DEQ informed
RFAAPin mid-2013 that aquantitative risk assessment would be required. DEQ informed RFAAP
that a risk assessment must be performed on the most recent annual soil monitoring data because
more than 10 non-carcinogenic constituents were observed at reportable concentrations and one
chemical, nitroglycerin (NG), exceeded the “1/10 Action Level” in samples collected during
several sampling events that occurred in 2011, 2012, and 2013. While DEQ had not interpreted
the relevant section (Section 3.2 of Soil Monitoring Program) of the facility Permit this way,
previously, from their reinterpretation in 2013 they concluded that arisk assessment was required.
RFAAP did not concur with this reinterpretation. Subsequent discussions between RFAAP and
DEQ concluded with an agreement that RFAAP would perform this one-time risk assessment
using the most recent soil data per the agreed approach, in conjunction with the permit renewal.
The agreed approach was memorialized in thefacility’s March 25, 2015 proposal letter and DEQ'’s
April 29, 2015 approval letter.

Furthermore, it is the facility’s understanding that this one-time risk assessment will serve as a
baseline for evaluation of future Annual Soil Monitoring data. On June 3, 2015 the facility
submitted to DEQ a proposed Annua Soil Monitoring Program under the permit renewal
documents. In general, the facility proposed with justification that no quantitative risk assessment
of future soil monitoring datais required.

1.1 Risk Assessment Approach

Per DEQ’s April 29, 2015 approval letter (Appendix A), this risk assessment addresses data from
the Annua Soil Monitoring Events and is not the risk assessment methodol ogy of the closure plan
with the facility’ s Hazardous Waste open burning treatment of the multi-pathway risk assessment
requirements as dictated by the permit renewal process. This risk assessment methodology was
devel oped from discussions between the facility and DEQ.

The following summarizes the key requirements of the risk assessment approach, as detailed in
DEQ's April 29, 2015 letter shown in Appendix A:



e Compare soil data from the 2014 soil monitoring event to the most recent Action Levels
detailed in the current hazardous waste permit. Do not include data that exceed Action
Levels where interim measures have occurred to mitigate such exceedances. If more than
10 non-carcinogens are detected, compare soil data against the “1/10 Action Level.”

e Perform quantitative risk assessment for the industrial (composite) site worker if target
non-carcinogens concentrations exceed the “1/10 Action Level” in one or more soil
samples. The risk assessment will be limited to a human health risk assessment for site
worker exposure to site soil for 250 days per year by the oral, dermal, and inhalation
exposure routes. Treat the entire OBG area as a single unit.

e Peform the gquantitative risk assessment in accordance with DEQ risk assessment
guidelines using DEQ’ s risk assessment software, REAMS. Apply standard default DEQ
and USEPA Region 3 RSL risk assessment parameters as necessary.

e Peform the quantitative risk assessment for both carcinogens and non-carcinogens,
include 3,3 -dimethylbenzidine per DEQ requirements.

e Treat the entire OBG as a single unit. Compute appropriate Upper Confidence Limits
(UCLs) on detected soil concentrations for all applicable target constituents. Set UCLs as
exposure point concentrations (EPCs).

e Computeindividual and cumulative risks of exposure to multiple chemicalsin soil through
multiple exposure routes. Compare resultsto DEQ and USEPA standard default acceptable
thresholds for cumulativerisk, i.e. Hazard Quotient 1 and excess cumulative cancer risk of
1x10*. Should the cumulative risks not exceed these threshold levels, no further action will
be required.

e Submit gridded, to-scale diagrams depicting al soil sampling locations and depths
including samples making up composite samples.

1.2  Physical Site Description

RFAAP islocated in the Valley and Ridge Physiographic Province in southwestern Virginiaaong
the New River in Pulaski and Montgomery counties and is divided into two sections by the river.
The southern section, which comprises two-thirds of the facility, isknown asthe Main Plant Area
The northern one-third of the property, which includes the OBG, is known as the Horseshoe Area.

As shown on Figure 1, the OBG is located within the 100-year floodplain of the New River at the
southeastern end of the Horseshoe Area. The OBG isrelatively flat and islocated at approximate
coordinates 37.192431°N and 80.524403°W, an approximate elevation of 1,695 feet above Mean
Sealevel (MSL). The areaslopes steeply upward 75 to 100 feet north of the unit.



1.3 General History and Land Use

The OBG serves as the waste propellant burning ground for the RFAAP facility. Material that
cannot be burned in the Explosive Waste Incinerators is burned at the OBG.

14  Geologic Conditionsof Site

The geology at RFAAP consists of the Cambrian-aged Elbrook Formation comprising limestone
and dolomite with some shale and siltstone, covered by weathered residua depositsand/or aluvial
deposits. The alluvial deposits have an average thickness of approximately 13 to 20 feet and
consist of typical fluvial deposits of interbedded clay, silt, and sand/gravel deposits with lenses of
cobbles. In portionsof thesite, thealluvial deposits and bedrock are separated by residual deposits,
which consist of clay, silt, and clasts resulting from weathering of the parent bedrock. The
residuum thickness on the site ranges from afew feet to up to 40 feet depending on the location.

The OBG is underlain by the Wheeling Silty Loam, which is characterized by low slopes. The
unit includes a surface layer of approximately 10 inches of dark brown sandy loam underlain by
50 inches of dark brown gravelly sandy |loam subsoil. At depths greater than 60 inches, the soil is
predominantly a mixture of silt and sand with minor amounts of clay.

15 Hydrogeologic Conditions of Site

The genera hydrogeologic setting for RFAAP is characterized by alluvia sediments overlying
weathered and unweathered dolomite and limestone bedrock. In areas where alluvial sediments
form the uppermost water-bearing zone, groundwater flow is generally from topographically high
areasto topographically low areas. In some areas of thefacility, the uppermost water-bearing zone
is located within bedrock. Karst features within the bedrock aquifer can provide conduits for
transport of groundwater to the New River, which is the discharge area for regional groundwater
flow.



20 RISK ASSESSMENT FRAMEWORK

21  Soil Monitoring Program

The Soil Monitoring Program for the Open Burning Ground (SMP) was devel oped to monitor the
OBG for potentia effects to surface soil resulting from the facility operations. Implementation of
the SMP will continue throughout the lifetime of the Resource Conservation & Recovery Act
(RCRA) Operating Permit for the OBG facility. The SMP requires soil sampling at prescribed
locations. Initially, the SMP required semiannual soil sampling; however, the sampling frequency
was reduced from semiannual to annual monitoring as part of the Class 3 Permit Modification
approved by the DEQ in correspondence dated September 27, 2011. The soil monitoring event
for 2014 was conducted on July 31, 2014. Verification monitoring events occurred on September
18, 2014 and October 22, 2014. Hot Spot event sampling occurred on December 8, 2014.

Asthe SMPisdesigned to evaluate potential effectsto the site by airborne deposition, soil sample
collection targetsthe uppermost soil horizon. Samplelocationswere selected to represent the areas
of greatest potential to be affected and are located between the burn pans of each burn pad. Each
pad is defined as the area of raised topography that contains two individual burn pans. Burn pans
arethe ceramic or clay-lined vessels that hold waste propellant before and during the open burning
process. The sample locations represent areas that are subject to overlapping zones of gjectafrom
each pan. The gecta zone is conservatively defined as 20 feet in al directions based on previous
studies. The actual sample locations correspond to areas of low topography between each pan that
function as the runoff conduit for the pad. These areas are erosion channels that flow toward the
river-side berm and to the pond that precedes Outfall 017. The channels are not vegetated.

In addition to the eight samples collected adjacent to the burn pans (PAD 1-8), two discreet grab
samples (SB-1 and SB-2) were collected along the southern boundary of the OBG along the New
River. Two samples (NB-1 and NB-2) were also collected in the grassed median north of the burn
pads. In addition, one grab sample (BERM-1) was collected at the southeast corner of the OBG
inside the berm, and one sample (POND-1) was collected at the bottom of the sediment basin.
According to the facility permit, if no constituents are detected at the additional monitoring
locations (SB-1, SB-2, NB-1, NB-2, BERM-1, and POND-1) above their respective Action Limits
(ALs), RFAAP may petition DEQ to cease sampling at these additional locations. To date, no
constituents have been detected at these additional monitoring locations at concentrations above
their respective ALs.

In accordance with the SMP, the analytical results for the primary annual soil monitoring event
conducted in July and subsequent follow-up/verification events for nitroglycerin performed in
September, October, and December 2014 were compiled, evaluated and interpreted. to determine
whether concentrations of COPCsin soil are greater than the designated ALsand 1/10 AL for non-
carcinogens. Analytica results from the July, September, October, and December 2014 soil
monitoring event were compared to the ALs updated in 2014 as approved by DEQ in the Class 1
Permit Modification dated June 12, 2014.

The analytical results of the July 2014 Annual Soil Monitoring event are presented in Appendix
A.



2.2 Risk Assessment Soil Data L ocations

Thisintent of thisrisk assessment is to evaluate risk based on the known, current levels of COPCs
in OBG soil. The soil data used for this risk assessment was collected from the following locations
during the 2014 sampling events. These sample locations (shown on Figure 2) are considered
representative of current OBG soil conditions:

e BERM-1 e NB-1 e NB-2 e PAD-1 e PAD-2
e PAD-4 e PAD-5 e PAD-6 e PAD-7 e PAD-8

e POND-1 e SB-1 e SB-2 e PAD-3N e PAD-3S
e PAD-3E e PAD-3W

Per DEQ’ srisk assessment approach, soil data from PAD-3 and the surrounding hotspot sampling
locations are excluded from this risk assessment because these impacted soil were removed in
2015 and replaced with clean backfill; therefore, the area represented by this data no longer
presents arisk to the site worker.

2.3  Development of Constituents of Potential Concern

The results of the data evaluation from the 2014 soil monitoring event are summarized in the 2014
Annua Soil Monitoring Report. A total of 26 target constituents were detected at concentrations
equal to or greater than their respective laboratory method detection limits (MDL/DL) in the soil
samples, as shown below.

COPC Detected Above MDL Carcinogen | Non-Carcinogen
Arsenic X X

Chromium, Total -
Chromium, VI X
Diphenylamine -
2,4-Dinitrotoluene X
2,6-Dinitrotoluene X
2,4,6-Trinitrotoluene X
HMX -
RDX X
Nitroglycerin X
Mercury -
Diethyl phthalate -
Dimethyl phthalate -
Fluoranthene -
Naphthalene X
Benzo(a)anthracene X
Bis(2-Ethylhexyl)phthal ate X

XXX XXX X[ X[ X[ X

X | X

>




COPC Detected Above MDL Carcinogen | Non-Carcinogen
Di-n-butyl phthalate - X

Lead -
Selenium -
Barium -
Silver -
Cadmium -
Dioxin/Furans (2,3,7,8-TCDD) X
Perchlorate -
TPH-Diesd Range Organics (DRO) X

XXX X | XXX

The determination of whether a specific constituent is a carcinogen or a non-carcinogen is dependent
upon that chemical’s classification in the June 2015 USEPA Region 3 Regiona Screening Level
(RSL) Summary Table and/or its classification in the USEPA Integrated Risk Information System
(IRIS; website www.epa.gov/IRIS).

As specified in the Permit, if ten or more non-carcinogenic COPCs are detected during a single
sampling event, the concentrations are compared to 1/10 the RSL of those constituents. This
comparison is a qualitative evaluation that has no bearing on the risk evaluation of the site, and
does not trigger corrective action or interim measures at the site.

Detected COPCs dimethyl phthalate and lead were not determined to be either carcinogenic or
non-carcinogenic.

The constituent 3,3’ -dimethylbenzidine was not detected in OBG soil above the MDL; however,
in several casesthe MDL exceeded the Action Limit. For this reason, the DEQ required using the
value of 2.65 mg/kg as the exposure point concentration applied to this risk assessment.

2.4  Screening of Constituents of Potential Concern Applied to Risk Assessment

Though lead and dimethyl phthalate were detected in site soil and are considered COPCs, they are
excluded from the risk assessment because neither of the constituents have defined toxicity
parameters; therefore, risk cal culations associated with these constituents cannot be performed.

TPH-DRO is also excluded because its toxicity parameters are not defined and also because it is not
an individual chemical of concern associated with burn operations and air-borne deposition in soil at
the OBG. The use of TPH toxicity parameters listed on EPA’s Region 3 RSL Table is based on a
single surrogate chemica constituent and therefore inappropriately and disproportionally affects the
outcome of the risk assessment, and is not considered an accurate quantification of risk. Severd of
the actual chemica constituents that constitute TPH are part of the target constituent list for OBG,
and therefore risks associated from those actual chemical congtituents associated with TPH are
already accounted for.


http://www.epa.gov/IRIS/

Severa metds detected in soil above the MDL are excluded from the risk assessment because the
detected concentrations did not exceed the facility-wide background concentration (FWBC). These
metasare

e Arsenic e Chromium e Chromium VI

e Barium e Cadmium

25  Summary of Constituents of Potential Concern Evaluated

COPCs include applicable target constituents for which detections were observed on the July 31,
2014 annual soil monitoring event and whose UCLs/maximum detected concentrations do not
exceed their FWBCs. Data collected from each sample location during this monitoring event was
used with the exception of the nitroglycerin data for PAD-3. That hotspot has been further
evaluated and the soil from that location and within a radius of 5 feet has been removed and
disposed of offsite. Four independent soil samples spaced greater than 10 feet from each other
were collected at PAD-3 for nitroglycerin during the verification event performed on October 22,
2014. Thesefour sampling locations are outside of the hotspot areafrom which soil was eventually
removed and disposed of offsite (in June 2015). Thisdata consists of PAD-3N (29 mg/kg), PAD-
3S (29.6 mg/kg), PAD-3E (9.64 mg/kg) and PAD-3W (2.69 mg/kg) and has been incorporated
into this risk assessment.

COPCs evaluated in this risk assessment are those constituents that were detected at or above the
method detection limit in at least one samplein OBG soil at levels greater than the FWBC during
the 2014 sampling event that have associated carcinogenic or non-carcinogenic risk parameters on
the USEPA Region 3 RSL Summary Table or DEQ's ACL Table. The COPCs evaluated as part
of thisrisk assessment are:

e Diphenylamine e Perchlorate e 2 4-Dinitrotoluene
e 2,6-Dinitrotoluene e 24.6-Trinitrotoluene e HMX
e RDX e Nitroglycerin e Mercury

e Diethyl phthalate Fluoranthene e Naphthalene

e Benz(a)anthracene e Bis(2-ethylhexyl)phthalate Di-n-butyl phthalate
e Selenium e Silver e Dioxin/Furans

Though not detected in soil above the MDL, 3,3 -dimethylbenzidine is also evaluated in this risk
assessment at DEQ’ s direction.



3.0 HUMANHEALTH EXPOSURE AND RISK ASSESSMENT

This human health exposure and risk assessment evaluates the sources of potential human
exposure, identifies transport mechanisms, primary receptors, exposure points and exposure routes
a the Site; evaluates exposure pathways, and characterizes risk. The following risk assessment
was conducted in accordance with USEPA and DEQ guidelines for the purpose of evaluating
potential risks to human health posed by OBG soil.

3.1  SiteConceptual Exposure M odel

The Site Conceptual Exposure Model (SCEM) depicts potential releases, exposure routes and
actual and potential receptors who may be exposed via direct and indirect contact. In this risk
assessment, the potential receptor islimited to the site worker with direct contact to site soil.

3.1.1 Sources of Impact and Receiving Media

The source of soil impact has been identified as a historical and on-going use, the open burning of
waste propellants at the OBG. Soil data shown in Table 1 summarizes the detected concentrations
in surface soil samples collected in 2014.

3.1.2 Exposure Points and Routes

Exposure points are locations where exposure could occur and exposure routes describe the basic
mechanisms by which a chemical of concern may contact the body. Combined, the five elements
of the site conceptual model (source, transport mechanism, receptors, exposure points, exposure
routes) are referred to as the exposure pathway. All five elements of the exposure pathway must
be present to be considered a complete exposure pathway. Receptors may be exposed to sources
via multiple pathways depending on their activity patterns. This multiple pathway exposure is
referred to as exposure scenario.

Exposure points on the site are assumed to be impacted soil that have the potential to be contacted
by a human receptor. This risk assessment focuses on the exposure of site workers to OBG soil
via primary exposure routes including incidental ingestion, derma contact, and inhalation of
particulates. The facility notes that such direct exposure to site soil by site workers is a
practically non-existent scenario. RFAAP requires site workers operating at the OBG to don
personnel protective equipment that effectively makes the exposure pathway incomplete and
consequently eliminates any actual physical exposure of site workers to site soil. Therefore
this risk assessment is a very conservative assessment of risks to human health. Actual risks
are considered to be significantly lower than the calculated risks from this assessment.

3.2  ExposurePoint Concentrations

Assuming its hypothetical existence, the complete exposure pathway evaluated in this risk
assessment is the exposure of the site worker to COPC-impacted site soil via the primary
exposure routes.

The concentrations of COPCs to which site workers are expected to be exposed is based on an
estimate of the exposure point concentration (EPC) at the OBG. The EPC is the highest exposure



that is reasonably expected to occur at the OBG and is calculated by combining upper-end
estimates of exposure parameters with a conservative estimate of the mean/median concentration
to which receptors will be exposed. For this risk assessment, the conservative estimate of the
mean/median concentration of each COPC detected in soil is typicaly the 95 percent upper
confidence limit (95UCL) calculated on the mean concentration. The 95UCL for each COPC was
calculated using the statistical method recommended by ProUCL for the data set based on the
properties of the underlying data. The resulting 95UCL for each COPC isthe EPC. In certain cases
ProUCL recommends a different UCL which has been used. If the 95UCL cannot be adequately
calculated, the maximum detected concentration conservatively serves as the EPC.

Using the data sets for OBG soil including non-detects (Appendix B ProUCL Input), data for each
COPC was entered into USEPA’s ProUCL 5.0 software to calculate the exposure point
concentration UCL for each COPC. Each piece of datain each data set is either the quantified total
concentration of the COPC in soil (identified witha“1” in Appendix B) or is assumed to be equal
to the method detection limit if the concentration wastoo low to be accurately quantified (i.e. “ non-
detect”, identified witha“0” in Appendix B). In some caseswhere an elevated MDL was observed,
an average MDL is used. For example, the chemical bis(2-ethylhexyl)phthalate was detected in
five of 13 soil samples. Of the eight non-detect values reported at the MDL (generally ranging
from 0.067 mg/kg to 0.086 mg/kg), two MDL values were reported at 0.37 and 0.7. Since these
MDLs were abnormally high relative to the majority of the MDL values, they were replaced by
the average MDL (shown initalicsin Appendix B) calculated using the six other MDL values.

The calculated EPCs are shown in Table 2 and the ProUCL output for each COPC data set is
presented in Appendix C. The calculated EPC for each COPC is used as the input soil
concentration in the REAM S exposure model.

The EPC for 3,3 -dimethylbenzidine is the DEQ-recommended value of 2.65 mg/kg (half the
highest elevated detection limit due to sample dilutions). For comparison purposes, this risk
assessment uses both 2.65 mg/kg and 0.265 mg/kg as the EPC for 3,3’ -dimethylbenzidine. The
risk assessment also evaluates site soil assuming 3,3’ -dimethylbenzidine is not present.

3.3 Estimated Chemical Intake Values and Exposure Concentrations

Exposure to COPCs was evaluated using the DEQ's REAMS software and USEPA Risk
Assessment Guidance for Superfund (RAGS). As shown in Table 3, the exposure parameters
applied to the intake equations are the most recently recommended USEPA default values for the
site worker and/or outdoor site worker soil exposure scenario or the most recent REAMS default
values. The exposure parameters can be referenced in the USEPA Risk Assessment Guidance for
Superfund (RAGS) Human Heath Evaluation Manual, Supplemental Guidance: Update of
Standard Default Exposure Factors (2014).

To calculate risk according to individual exposure routes (ingestion, dermal, inhalation), the
chronic daily intake (mg/kg-day) isfirst calculated for each COPC for each exposure route for the
site worker. According to RAGS and REAMS, the approach for calculating ingestion exposure
involves the application of the estimated EPC for each COPC to an intake equation that uses the
siteworker exposure parameters based on the ingestion exposure route. In this risk assessment, the
chronic daily intake equation for ingestion of soil is:



mg ) _ (CS)UR)(CF)(EF)(ED)

Intake, Ing (kg “day) = (AT)(BW)

Where:

CS = Chemical concentration in soil; 95UCL or max detection of COPC (mg/kg)

IR = Ingestion Rate (mg/day)

CF = Conversion Factor, 1x10° (kg/mg)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (days)

For dermal exposure, the calculation for chronic daily intake is very similar to ingestion though
the dermal exposure intake equation accounts for skin surface area, fraction of skin exposed, and

a chemical-specific absorption factor. In thisrisk assessment, the chronic daily intake equation for
dermal absorption is:

mg ) _ (CS)(CF)(ABS)(EF)(ED * SA = AF)

Intake, Derm( = (BW)(AT)

kg — day

Where:

CS = Chemical concentration in soil; 95UCL or max detection of COPC (mg/kg)
CF = Conversion Factor, 1x10° (kg/mg)

SA = Skin surface area (cm?)

AF = Adherence Factor (mg/cm?)

ABS = Absorption Fraction (unitless)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (days)

For inhal ation exposure, the calculation for the exposure concentration uses a particul ate emission
factor (PEF) and a chemical-specific volatilization factor (VF) to calculate the exposure
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concentration in air. In this risk assessment, the equation to calculate the exposure concentration
to congtituentsin air is:

g - (CS)(ET)(EF)(ED)((%) + (%)) % CF)

mh3/ (AT)

Exposure Concentration, Inh (

Where:

CS = Chemical concentration in soil; 95UCL or max detection of COPC (mg/kg)

ET = Exposure Time (hr/hr)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

VF = Volatilization Factor (m®/kg)

PEF = Particulate Emission Factor (m3/kg)

AT = Averaging Time (days)

CF = Conversion Factor, 1x10% (ug/mg)

The estimated exposure concentrations for the ingestion, dermal, and inhalation pathways are

applied to cancer risk and non-cancer hazard equations using the appropriate carcinogenic slope
factors and toxicity valuesto calculate the estimated daily intake of COPCs.

34  Toxicity Assessment

Carcinogenic slope factors and toxicity values, as shown in Table 4, are chemical-specific
parameters used to calculate carcinogenic risks and non-carcinogenic hazard indices. For thisrisk
assessment, the most recent values used in the exposure model were derived from the 2015 Region
3 RSL Table, the IRIS website, or the default REAMs value.

35 Risk Characterization
3.5.1 Individua Exposure Route and Constituents of Concern

For risk characterization, individual exposure routes are quantitatively evaluated by applying
receptor-specific (site worker) chemical intake values to the cancer risk and non-cancer hazard
equations in the REAMS software package. Using the input values, REAMS calculates the
potential risk for each COPC for each exposure route (ingestion, dermal, inhalation) for the site
worker.

The equations for calculating the cancer risk for each of the three individual exposure routes are
asfollows:
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m -1
Ingestion Cancer Risk = Oral Intake ( )x Oral Slope Factor (_g)

kg — day kg — day

myg

Dermal Cancer Risk = Dermal Intake (—
kg — day

)D 1] Ft(mg )_1
x verma Ope actor kg—day

-1
Inhalation Risk = Exposure Concentration (;—‘93) x Unit Inhalation Risk (::l—%)

The equations for cal cul ating non-cancer hazard quotients (HQ) for individual exposure routes are
asfollows:

Ingestion Intake (kg%)

Ingestion HQ = :rilagy
Oral Reference Dose (—kg — day)
_mg_
Dermal Intake (kg — day)
Dermal HQ =

Dermal Reference Dose (%)

Exposure Concentration (ug/m3)

Toxicity Value (%) x 1000 pg/mg

Inhalation HQ =

3.6  Exposure Model Results
3.6.1 Individual Risksto Site Workers Exposed to OBG Sail

Cancer risks and non-cancer hazard quotients (HQs) for the site worker exposed to each individual
exposure route were cal culated by REAM Swith software output and results presented in Appendix
D. The calculated individual cancer risks and HQs are summarized in Table 5.

Except for 3,3 -dimethylbenzidine, the results of the individual risk calculations indicate cancer
risks of less than 1x10°® across al individual exposure routes for all COPCs. The results of the
non-cancer hazard quotient calculations indicate HQs of less than 1.0 for all receptors across all
individual exposure routes for all COPCs.
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3.6.2 Cumulative Risksto Site Workers Exposed to OBG Soil

It is presumed site workers will be exposed to soil containing all COPCs; therefore, cumulative
risks associated with soil and exposure route (ingestion, dermal, inhalation) is calculated by
summing the risks associated with each COPC. The cumulative risks for each exposure route are
shown in Table 6. The sum risk associated with all exposure routes is the total pathway risk.

Assuming the 3,3 -dimethylbenzidine EPC is 2.65 mg/kg in OBG soil, the total pathway cancer
risk for site workers exposed to OBG soil is 1.38x10™ and the total hazard index is 0.263.

If it is assumed the 3,3 -dimethylbenzidine EPC is 0.265 mg/kg in OBG soail, the total pathway
risk for site workers exposed to OBG soil is 2.47x10°° and the total hazard index is 0.263.

If it is assumed the 3,3’ -dimethylbenzidine does not exist in OBG soil, the total pathway risk for
site workers exposed to OBG soil is 1.21x10° and the total hazard index is 0.263.

3.6.3 Uncertainty Analysis

Thisrisk assessment presents conservative estimates of potential risks associated with exposure to
COPCsin OBG soil. Uncertainty isinherent in the risk assessment process and is discussed in this
section. Each of the three basic building blocks for risk assessment (monitoring data, exposure
scenarios, and toxicity values) contribute uncertainties, each of which is accounted for by using
conservative assumptions when specific data are unavailable.

Overal, the assumptions made in this analysis are likely to lead to a significant overestimation of
risk to the average receptor at the site, rather than an underestimate. The risk estimates reported in
this risk assessment combine upper-end exposure assumptions and conservative estimates of the
exposure point concentrations (95% UCL).

In this risk assessment, overestimation of risk is also driven by the presumed 2.65 mg/kg EPC for
3,3 -dimethylbenzidine. At this concertation, 3,3’ -dimethylebenzidine is the only COPC with an
individual cancer risk estimate greater than 1x10°.

This risk assessment may also underestimate risk, presumably by a negligible amount, by
excluding exposure to dimethyl phthalate and lead. Both of these constituents were detected in
OBG soil; however, neither of these constituents have defined toxicity values, therefore,
calculating risk using the methodol ogy presented in this risk assessment is not feasible.

3.6.4 Limitations of REAMS

The REAMS software is the recommended tool for evaluating potential risk and was used for this
OBG soil risk assessment. During the course of the developing the exposure model, several
limitations were observed:

e Naphthalene, aCOPC in OBG soil, is considered both a carcinogen and a non-carcinogen;
therefore, it is run in the REAMS modd as “both” in the “Type” column of the Media
Parameters tab. Naphthalene is only considered a carcinogen for the inhalation exposure
route, not for dermal or ingestion. As a non-carcinogen, naphthalene is considered toxic
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via al exposure routes. REAMS requires all columns to be populated to run the risk
analysisfor all exposure routes as both carcinogen and non-carcinogen. Since naphthalene
does not have an oral slope factor, avalue must be substituted in this cell for the REAMS
model to run. For this risk assessment, the RFDora Value of 0.02 mg/kg-day was used as
the oral slope factor to make the model run. The resulting cancer risk for the ingestion
exposure route computed to 1x10% a negligible amount.

Similarly, for 2,4-dinitrotoluene and bis(2-ethylhexyl)phthalate, there are no RfCinnaation
values available for these constituents. Both constituents are run in the REAMS model as
carcinogenic and non-carcinogenic, and both constituents have an Inhalation Unit Risk
Factor (IUR) so theinhalation route must be evaluated. Since there are no Rf Cinnaation Val ues
associated with these constituents, values must be substituted to make the model run. In
these cases, a disproportionally high number (1,000 mg/kg-day) is substituted to force the
calculated hazard quotient to be low since there is no data with the inhalation exposure
route for these constituents. The resulting hazard associated with the inhaation route
computes to a negligible amount.

The oral reference dose (RFDoa) for dioxins as TCDD-2,3,7,8 is 7x10°%° mg/kg-day;
however, the lowest value able to be entered into this cell in REAMS is 1x10® mg/kg-day.
The resulting hazard quotient for dioxins computes as two orders of magnitude lower than
if thetrue oral reference dose was applied to the model; however, the differencerelativeto
the cumulative hazard index is negligible.

REAMS output indicates the standard default value for the volatilization factor (VF)
applied to the inhalation of particulates via soil is 0.5; however, hand cal culations indicate
this value is not used by the model. Only chemical-specific values for VF are used by the
model.
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40 CONCLUSIONSAND RECOMMENDATIONS

4.1 Conclusions

Based on their review of the 2011 and 2012 OBG Soil Monitoring Annual Reports, the DEQ
required RFAAP to perform a quantitative risk assessment of OBG soil. While DEQ had not
previously interpreted the relevant section (Section 3.2 of Soil Monitoring Program) of the facility
Permit thisway, their 2013 reinterpretation of the Section 3.2 concluded that arisk assessment was
required. RFAAP did not concur with thisreinterpretation; however, RFAAP subsequently agreed
to perform this one-time risk assessment using the most recent soil data (at that time the most
recent data was from July 2014) per the agreed approach, in conjunction with the permit renewal.
The agreed approach was memorialized in thefacility’s March 26, 2015 proposal letter and DEQ'’s
April 29, 2015 approval letter.

Thisrisk assessment was completed in general accordance DEQ’sand U.S. EPA’ srisk assessment
guidelines, aswell isin accordance with the discussions and agreements between DEQ and RAAP,
memorialized in key correspondences dated March 26, 2015, April 29, 2015 and August 21, 2015.
DEQ-recommended risk assessment software, REAMS, was used to perform the risk assessment.

This risk assessment evaluated the risks associated with constituents of potential concern detected
in OBG soil during the July 2014 annual soil monitoring event. The analytical soil data were input
into ProUCL to quantify the exposure point concentrations for the site worker. The 95UCLs or
alternative UCL recommended by ProUCL for detected constituents were applied to the REAMS
exposure model as the exposure point concentration aong with applicable DEQ/USEPA standard
default risk assessment parameters to calculate the estimated daily intake by the site worker of
each COPC by each exposure route (ingestion, dermal, inhalation).

The results of this risk assessment for individua COPCs indicate excess lifetime cancer risks do
not exceed 1 in 100,000 (1 x 10°) for OBG soil, except for 3,3 -dimethylbenzidine (only when
using the extremely conservative value of 2.65 mg/kg asthe EPC, asrequired by DEQ). The hazard
guotients calculated to quantify appreciable risk of non-carcinogens did not exceed one (1.0) for
any individual or group of COPCs.

The total pathway cumulative excess cancer risks posed by multiple COPCs and exposure routes
do not exceed one in ten-thousand (1 x 10%) for the site worker exposure scenario. The hazard
index for non-carcinogenic effects (sum of hazard quotients for multiple COPCs and exposure
routes) does not exceed 1.0.

Overdl, the levels of COPCs detected in OBG soil do not exhibit unacceptable levels of
carcinogenic or non-carcinogenic effects when evaluated using a conservative model. The only
COPC in OBG soil that exceeded an excess lifetime cancer risk of 1 in 100,000 is 3,3-
dimethylbenzidine which is a constituent that has never been detected in site soil.

4.2 Recommendations and Future Evaluation

Overdl, cumulative risks do not exceed threshold levels; therefore, per the approach detailed by
DEQ, no further action is required.

15



The results of this risk assessment indicate that cumulative risks and hazards associated with
observed concentrations of COPCsin OBG soil are an order of magnitude below the recommended
risk threshold. For example, if it is assumed that 3,3’ -dimethylbenzidine is not present in site soil
(or at levels less than 1 mg/kg; which is supported by the data), the cumulative cancer risk does
not exceed 1 in 100,000.

Aspreviously noted this risk assessment isavery conservative estimate of human health risk from
exposure of site workers to site soil assuming complete exposure pathways that do not exist and
are hypothetical and assuming similarly conservative exposure frequencies and duration which are
likely an order of magnitude greater than the actual frequencies and duration of exposure. Assuch
it serves as avery conservative baseline estimate of risk.

The results of this risk assessment provide a baseline for the interpretation of future OBG annual
soil monitoring data. In accordance with the agreement between BAE and DEQ), thisis a one-time
risk assessment which will serve as a baseline for evaluation of future Annua Soil Monitoring
data. On June 3, 2015 the facility submitted to DEQ a proposed Annual Soil Monitoring Program
under the permit renewal documents. In general, the facility proposed with justification that no
guantitative risk assessment of future soil monitoring data is required. Furthermore, the soil
monitoring data from 2015 and the historical soil monitoring datais consistent with the 2014 soil
monitoring data on which this baseline risk assessment was performed.
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Table 1 - Open Burning Ground Soil Concentration Data (Detected Constituents Only)
July 31, 2014 Sampling Event

Detected Consituent Concentrations in Soil (mg/kg)
Sample Locatoin
ID Arsenic Gl Chromium, Diphenylamine Perchlorate | 2,4-Dinitrotoluene - 26 2,4,6 Trinitrotoluene HMX
total hexavalent Dinitrotoluene

BERM-1 1.8 14 NS 0.12 J NS 0.083 U NS 0.083 U 0.21 U
NB-1 1.6 15 NS 0.2 J NS 0.0986 U NS 0.131 J| 0.0986 U
NB-2 1.3 12 NS 0.17 J NS 0.0989 U NS 0.0989 ul 0224 J
PAD-1 1.4 13 0.28 U 0.073 J| 0.00102 U 0.249 0.418 0.101 ul 0101 U
PAD-2 2.2 35 0.74 J 0.034 U 0.00102 U 0.104 U 0.104 U 0.104 Ul 0104 U
PAD-4 2 16 0.3 U 0.56 J| 0.00491 3.18 0.0986 U 0.0986 Ul 0.836
PAD-5 1.6 13 0.28 U 0.038 J| 0.00756 0.433 0.102 U 0.102 ul 0102 U
PAD-6 0.88 30 1.6 1.7 J| 0.00621 0.0966 U 0.0966 U 0.0966 Ul 0.0966 U
PAD-7 1.9 13 0.29 U 0.17 J| 0.00181 J 0.0973 U 0.0973 U 0.0973 Ul 0.0973 U
PAD-8 1.4 13 0.28 U 0.074 J| 0.00101 U 0.0996 U 0.0996 U 0.0996 Ul 0.0996 U

POND-1 1.7 13 NS 0.098 J NS 2.28 NS 0.327 0101 U
SB-1 2.1 19 NS 0.043 U NS 0.0964 U NS 0.0964 Ul 0.0964 U
SB-2 2.2 21 NS 0.079 J NS 0.103 U NS 0.527 0103 U

PAD-3N NS NS NS NS NS NS NS NS NS

PAD-3S NS NS NS NS NS NS NS NS NS

PAD-3E NS NS NS NS NS NS NS NS NS

PAD-3W NS NS NS NS NS NS NS NS NS

Notes:

- J flag denotes concentratoin is above method detection limit but below laboratory reporting limit

- U flag denotes concentration is below method detectoin limt; value is reported as method detection limit

- NS - Not Sampled

- PAD-3 data is not shown because impacted soils have been removed and properly disposed.

-Samples PAD-3N, PAD-3S, PAD-3E, and PAD-3W were collected October 22, 2014 beyond the extents of
soil removal and only analyzed for target analyte nitroglycerin.

- July 31, 2014 Soil Monitoring Event data is detailed in Appendix A.
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Table 1 - Open Burning Ground Soil Concentration Data (Detected Constituents Only)

July 31, 2014 Sampling Event

Sample Locatoin

Detected Consituent Concentrations in Soil (mg/kg)

ID . . Diethyl Dimethyl Benzo(a) -
RDX Nitroglycerin Mercury phthalate phthalate Fluoranthene Naphthalene anthracene
BERM-1 NS 14 NS 0.068 0.068 U NS NS NS
NB-1 NS 1.98 NS 1.2 0.33 NS NS NS
NB-2 NS 0.741 J NS 0.65 0.075 U NS NS NS
PAD-1 0.101 U 231 0.016 U 0.068 0.068 U 0.003 0.003 0.003 U
PAD-2 0.104 U 9.17 0.016 U 0.068 0.068 U 0.005 0.003 0.005 J
PAD-4 5.28 175 0.017 U 0.42 0.37 ] 0.029 0.034 0.027 J
PAD-5 0.102 U 111 0.027 J 0.068 0.068 U 0.006 0.005 0.003 U
PAD-6 0.0966 U 531 0.019 J 0.78 0.7 U 0.076 0.035 0.035 U
PAD-7 0.0973 U 20.2 0.016 U 0.17 0.07 U 0.005 0.007 0.003 U
PAD-8 0.0996 U 13.2 0.015 U 0.067 0.15 J 0.004 0.003 0.003 U
POND-1 NS 8.66 NS 0.36 0.069 U NS NS NS
SB-1 NS 0.0964 U NS 0.086 0.086 U NS NS NS
SB-2 NS 0.103 U NS 0.51 0.09 U NS NS NS
PAD-3N NS 29 NS NS NS NS NS NS
PAD-3S NS 29.6 NS NS NS NS NS NS
PAD-3E NS 9.64 NS NS NS NS NS NS
PAD-3W NS 2.69 NS NS NS NS NS NS
Notes:
- J flag denotes concentratoin is above method detection limit but below laboratory reporting limit
- U flag denotes concentration is below method detectoin limt; value is reported as method detection limit
- NS - Not Sampled
- PAD-3 data is not shown because impacted soils have been removed and properly disposed.
-Samples PAD-3N, PAD-3S, PAD-3E, and PAD-3W were collected October 22, 2014 beyond
the extents of soil removal and only analyzed for target analyte nitroglycerin.
- July 31, 2014 Soil Monitoring Event data is detailed in Appendix A.
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Table 1 - Open Burning Ground Soil Concentration Data (Detected Constituents Only)
July 31, 2014 Sampling Event

Sample Locatoin

Detected Consituent Concentrations in Soil (mg/kg)

ID (2-Ethbyllshexyl) Di-n-butyl Lead Selenium Barium Silver Cadmium Dioxin | o1 Diesel
e phthalate (ng/mg)

BERM-1 0.082 J 2.1 120 0.42 U 81 NS 0.16 15 NS
NB-1 0.7 0.99 240 0.47 U 110 NS 0.43 6.35 NS
NB-2 0.34 0.54 210 0.52 U 100 NS 0.2 3.18 NS
PAD-1 0.31 0.32 38 0.41 U 89 0.11 J 0.12 0.43 4.2
PAD-2 0.068 U 0.12 160 0.46 U 120 0.29 J 0.23 171 NS
PAD-4 0.37 U 11 270 0.46 U 140 0.15 J 0.27 10.07 190
PAD-5 0.068 U 0.19 150 0.41 J 140 0.11 J 0.11 1.44 NS
PAD-6 0.7 U 20 610 0.44 U 92 0.098 U 0.16 2.61 NS
PAD-7 0.07 U 0.48 81 0.43 U 100 0.096 U 0.11 17 8.4
PAD-8 0.067 U 0.43 110 0.42 U 80 0.11 J 0.059 0.49 NS

POND-1 0.069 U 0.4 86 0.4 U 92 NS 0.14 1.9 NS
SB-1 0.086 U 0.086 54 0.52 U 100 NS 0.23 1.82 NS
SB-2 0.47 2.4 120 0.58 U 120 NS 0.39 5.12 NS

PAD-3N NS NS NS NS NS NS NS NS NS

PAD-3S NS NS NS NS NS NS NS NS NS

PAD-3E NS NS NS NS NS NS NS NS NS

PAD-3W NS NS NS NS NS NS NS NS NS

Notes:

- J flag denotes concentratoin is above method detection limit but below laboratory reporting limit

- U flag denotes concentration is below method detectoin limt; value is reported as method detection limit
- NS - Not Sampled

- PAD-3 data is not shown because impacted soils have been removed and properly disposed.
-Samples PAD-3N, PAD-3S, PAD-3E, and PAD-3W were collected October 22, 2014 beyond the

extents of soil removal and only analyzed for target analyte nitroglycerin.

- July 31, 2014 Soil Monitoring Event data is detailed in Appendix A.
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Table 2 - Open Burning Ground Constituents of Potential Concern and Exposure Point

Concentrations
) quue(:‘ilyr:;;?:mons Maximum S_oil UCL/ExposurE:- Point )
Detected Constituents Detects/Number of Concentration Concentration Rationale COPC? Notes
i (mg/kg) (mg/kg)
Arsenic 13/13 22 1.892 95% Student's-t UCL No See Note 5
Chromium, Total 13/13 35 21.04 95% Student's-t UCL No See Note 11
Chromium, VI 27 16 1.015 95% KM (t) UCL No See Note 6
Diphenylamine 1113 17 1.052 97.5% Chebyshev (Mean, Sd) UCL Yes
2,4-Dinitrotoluene 4113 3.18 1.078 95% KM (t) UCL Yes
2,6-Dinitrotoluene ur 0.418 0.418 Max Detected Yes EPC is max detection
2,4,6-Trinitrotoluene 3/13 0.527 0.218 95% KM (t) UCL Yes
HMX 213 0.836 0.301 95% KM (t) UCL Yes Substituted a"e'zﬂifi’o';‘ (gfig?z?)m’ one elevated
RDX ur 5.28 5.28 Max Detected Yes EPC is max detection
Nitroglycerin 15/17 53.1 20.21 95% KM (t) UCL Yes See Note 4
Mercury 207 0.27000 0.0216 95% KM (t) UCL Yes See Note 12
Diethyl phthalate 7113 12 0.529 95% KM (t) UCL Yes
Dimethyl phthalate 213 0.33 0.144 95% KM (t) UCL Yes Substituted auerage %'Ls((zggsjn? g‘_’;)‘w" elevated
Fluoranthene 6/7 0.076 0.083 97.5% Chebyshev (Mean, Sd) UCL Yes
Naphthalene a7 0.034 00178 959 KM (t) UCL Yes Substituted average le(f(%og;gr elevated one dilution
Benzo(a)anthracene 217 0.027 0.027 Max Detected Yes Subsmuted;\(e{gg(]z?)lté(;.goif:)n:t;;eé:\‘/:;(;:ne dilution
bis(2-Ethylhexyl)phthalate 513 047 0.297 95% KM (t) UCL Yes Substituted Sverage gts(?fgiizfgf;)w“ elevated
Di-n-butyl phthalate 12/13 20 11.6 97.5% Chebyshev (Mean, Sd) UCL Yes
Lead 13/13 610 246.4 95% Student's-t UCL Yes
Selenium 1ns 0.41 0.41 Max Detected Yes EPC is max detection
Barium 13/13 140 114.8 95% Student's-t UCL No See Note 9
Silver 517 0.29 0.19 95% KM (t) UCL Yes
Cadmium 13/13 0.43 0.255 95% Student's-t UCL No See Note 10
Dioxin 13/13 10.07 5.018 95% Adjusted Gamma UCL Yes
Perchlorate 417 0.0076 0.00556 95% KM (t) UCL Yes
3,3-Dimethylbenzidine 0/7 NA 2.65 NA Yes EPC is VDEQ-required

NOTES:

1. UCL-Statistical Upper Confidence Limit. Statistical analysis was performed using USEPA software ProUCL 5.0, in accordance with DEQ Guidance and in coordination with DEQ staff.

2. EPC-Exposure Point Concentration

3. COPC-Constituent of Potential Concern.

4. COPCs include all i target 1its for which were observed on the July 31, 2014 annual soil monitoring event and whose UCLs/maximum detected concentrations do not exceed their site/facility-wide background
concentrations. Data collected from every sample location during this monitoring event was used with the exception of the nitroglycerin data for PAD-3. That hotspot has been further evaluated and the soil from that location and within a radius
of 5 feet has been removed and disposed offsite. Four independent soil samples spaced greater than 10 feet from each other were collected at PAD-3 for nitroglycerin during Verification event performed on October 22, 2014. These 4 sampling
locations are outside of the hotspot area from which soil was eventually removed and disposed offsite (in June 2015). This data consists of PAD-3N (29 mg/kg), PAD-3S (29.6 mg/kg), PAD-3E (9.64 mg/kg) and PAD-3W (2.69 mg/kg) and has
been incorporated into this risk assessment.

5. Arsenic is not considered a COPC because detections in soil ranging from 0.88 to 2.2 mg/kg were less than the facility-wide background concentration (FWBC) of 15.8 mg/kg documented in the 2001 Facility-Wide Background Study Report .
The DEQ approved Action Limit for Arsenic for Open Burning Ground is its FWBC of 15.8 mg/kg.

6. Hexavalent chromium is not considered a COPC because detections in soil (0.74 and 1.6 mg/kg) were both less than the maximum background concentration of 1.9 mg/kg observed on April 5, 2012, and five out of seven samples from the July
31, 2014 monitoring event were less than the detection limit. As allowed under the facility permit eight background samples were collected from locations approved in the 2001 Facility-Wide Background Study Report .

7. Per VDEQ's requests, 3,3'-Dimethylbenzidine is considered a COPC even though has never been observed above the detection limit in any soil sample. This constituent is analyzed by USEPA SW-846 Method 8270D which is the optimal and
widely used method. While the typical detection limit (LOD) for this constituent during the July 31, 2014 event varied around approximately 0.5 mg/kg with LODs for a few samples at higher levels, historically the LOD for this constituent has
been significantly less than the Action Limit of 0.16 mg/kg. Significant majority of the LODs for this constituent range between 0.07 and 0.08 mg/kg and it has never been detected. However, since the LOD for the 2014 event exceeded the
Action Limit of 0.16 mg/kg, 3,3-dimethylbenzidine will be applied to this risk assessment at an EPC of 2.65 mg/kg as determined conservative by VDEQ.

8. The units of dioxin are ng/kg.

9. Barium is not considered a COPC because the observed maximum soil concertation of 140 mg/kg and the UPL of 114.8mg/kg are less than its FWBC of 209 mg/kg as noted in the 2001 Facility-Wide Background Study Report .
10. Cadmium is not considered a COPC because the observed maximum soil concertation of 0.43 mg/kg and the UPL of 0.255 mg/kg are less than its FWBC of 0.69 mg/kg as noted in the 2001 Facility-Wide Background Study Report .

11. Chromium is not considered a COPC because the observed maximum soil concertation of 35 mg/kg and the UPL of 21.04 mg/kg are less than its FWBC of 65.3 mg/kg as noted in the 2001 Facility-Wide Background Study Report.

12. Even though the calculated UCL for mercury of 0.0216 mg/kg is less than its FWBC of 0.13 mg/kg, since mercury data was non-normally distributed and the highest detected concentration of mercury is 0.27 mg/kg, it is conservatively being
considered a COPC.
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Table 3 - Site Worker Receptor Soil Exposure Parameters

Parameter Symbol Unit Site Worker
General Factors
Averaging Time (cancer) AT e days 25,550
Averaging Time (honcancer) AT e days 9,125
Body Weight BW,, kg 80
Exposure Frequency EF,, days/year 250
Exposure Duration EDow years 25
Soil Ingestion (Oral)
Incidental Soil Ingestion Rate IRow mg/day 100
Soil Dermal Contact
Exposed Skin Surface Area SA cm’ 3,470
Soil to Skin Adherence Factor AF,, mg/cm2 0.12
Dermal Absorption ABS unitless Chem-Specific
Soil Inhalation
Particulate Emission Factor PEF m3/kg 1.36E+09
\/olatilization Factor VF m°/kg Chem-Specific
Exposure Time ET, hours/day 8

Notes:

C = carcinogenic

nc = noncarcinogenic
w = worker

ow = outdoor worker

Parameter values from USEPA Human Health Evaluation Manual, Supplemental Guidance: Update
of Standard Default Exposure Factors (2014).

"Chem-Specific " values for Dermal Absorption and Volatilization Factor are shown in Table 4.
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Table 4 - Toxicity Values and Carcinogenic Slope Factors

Carcinogen Carl\clionn(;gen SR Rl SFO IUR RfDoral RIC; GIABS ABS VF
COPC Ingestion Dermal Inhalation | (mg/kg-day)™ (ng/m®y* (mg/kg-day) (mg/m’) (m*/kg)
Diphenylamine X X X 2.5E-02 1.0E+00 1.0E-01
2,4-Dinitrotoluene X X X X X 3.1E-01 8.9E-05 2.0E-03 1.0E+03 1.0E+00 1.0E-01
2,6-Dinitrotoluene X X X X 1.5E+00 3.0E-04 1.0E+00 9.9E-02
2,4,6-Trinitrotoluene X X X X 3.0E-02 5.0E-04 1.0E+00 3.2E-02
HMX X X X 5.0E-02 1.0E+00 6.0E-03
RDX X X X X 1.1E-01 3.0E-03 1.0E+00 1.5E-02
Nitroglycerin X X X X 1.7E-02 1.0E-04 1.0E+00 1.0E-01
Mercury X X 3.0E-04 1.0E+00 3.0E+04
Diethyl phthalate X X X 8.0E-01 1.0E+00 1.0E-01
Fluoranthene X X X 4.0E-02 1.0E+00 1.3E-01
Naphthalene X X X X X 2.0E-02 3.4E-05 2.0E-02 3.0E-03 1.0E+00 1.3E-01 4.6E+04
Benz(a)anthracene X X X X 7.3E-01 1.1E-04 1.0E+00 1.3E-01 4.4E+06
bis(2-Ethylhexyl) phthalate X X X X X 1.4E-02 2.4E-06 2.0E-02 1.0E+03 1.0E+00 1.0E-01
Di-n-butyl phthalate X X X 1.0E-01 1.0E+00 1.0E-01
Selenium X X X 5.0E-03 2.0E-02 1.0E+00
Silver X X 5.0E-03 4.0E-02
Dioxin (TCDD, 2,3,7,8) X X X X X 1.3E+05 3.8E+01 7.0E-10 4.0E-08 1.0E+00 3.0E-02 2.0E+06
Perchlorate X X 7.0E-04 1.0E+00
3,3-Dimethylbenzidine X X X 1.1E+01 1.0E+00 1.0E-01

NOTES:

Italics indicate the RFC; value was not available, but was required to run the REAMS risk analysis. 1,000 mg/m? has been subsitituted as the value for RFC;.

For naphthalene, a carcinogenic oral slope factor was not available. The RFDo was substituted to make the REAMS model run.

In general, the most conservative values are derived from the most recent Region 3 RSL table and/or REAMS.

Bold indicates the oral slope factor (SFO) was not available, but was required to run the REAMS risk analysis. The this case, the RFDo value is used as the SFO.

The RFDo for Dioxin (TCDD-2,3,7,8) is 7.0x10™° mg/kg-day; however, the lowest value able to be entered into REAMS is 1x10® mg/kg-day.

Table 4



Table 5 - Cancer Risk Estimates and NonCancer Hazard Quotients

Constituent of Potential Soil Exposure Route Site Workers
Concern (COPC)
HQ Cancer Risk

Ingestion 3.603E-05 -
Diphenylamine Dermal 1.500E-05 -
Inhalation - -

Ingestion 4.615E-04 1.022E-07

2,4 Dinitrotoluene Dermal 1.922E-04 4.250E-08

Inhalation 0.000E+00 1.000E-10

Ingestion 3.579E-04 1.917E-07

2,6 Dinitrotoluene Dermal 1.475E-04 7.900E-08
Inhalation - -

Ingestion 3.733E-04 2.000E-09

2,4,6 Trinitrotoluene Dermal 4.974E-05 3.000E-10
Inhalation - -
Ingestion 5.154E-06 -
HMX Dermal 1.288E-07 -
Inhalation - -

Ingestion 1.507E-03 1.776E-07

RDX Dermal 9.412E-05 1.110E-08
Inhalation - -

Ingestion 1.730E-01 1.051E-07

Nitroglycerin Dermal 7.205E-02 4.370E-08
Inhalation - -
Ingestion - -
Mercury Dermal - -
Inhalation 1.315E-02 -
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Table 5 - Cancer Risk Estimates and NonCancer Hazard Quotients

Constituent of Potential Soil Exposure Route Site Workers
Concern (COPC)
HQ Cancer Risk
Ingestion 5.661E-07 -
Diethylphthalate Dermal 2.360E-08 -
Inhalation - -
Ingestion 1.777E-06 -
Fluoranthene Dermal 9.617E-07 -
Inhalation - -
Ingestion 7.620E-07 1.000E-10
Naphthalene Dermal 4.125E-07 1.000E-10
Inhalation 7.068E-04 2.570E-08
Ingestion - 6.000E-09
Benz(a)anthracene Dermal - 3.300E-09
Inhalation - 1.300E-09
Ingestion 1.271E-05 1.300E-09
Bis(2-ethylhexyl)phthalate Dermal 5.294E-06 5.000E-10
Inhalation 0.000E+00 0.000E+00
Ingestion 9.932E-05 -
Di-n-butylphthalate Dermal 4.135E-05 -
Inhalation - -
Ingestion 7.021E-05 -
Selenium Dermal - -
Inhalation 8.260E-08 -
Ingestion 3.253E-05 -
Silver Dermal - -
Inhalation - -
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Table 5 - Cancer Risk Estimates and NonCancer Hazard Quotients

Constituent of Potential Soil Exposure Route Site Workers
Concern (COPC)
HQ Cancer Risk
Ingestion 4.296E-04 1.995E-07
Dioxin Dermal 5.367E-05 2.490E-08
Inhalation 3.442E-04 1.869E-07
Ingestion 6.800E-06 -
Perchlorate Dermal - -
Inhalation - -
Ingestion - 8.913E-06
3,3'-Dimethylbenzidine Dermal - 3.712E-06
Inhalation - -

Bold indicates the oral slope factor (SFO) was not available, but was required to run the REAMS risk
model. For napthalene, the RFDo value is used as the SFO.

Italics indicate the RFC; value was not available, but was required to run the REAMS risk model.
1,000 mg/m3 has been subsitituted as the value for RFC;.for 2,4-Dintrotoluene and for bis(2-Ethylhexyl)

phthalate.
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Table 6 - Cumulative Excess Cancer Risk Estimate and NonCancer Hazard Index

Site Workers

HQ Cancer Risk
Total, jngestion 1.76E-01 9.70E-06
Total, permal 7.27E-02 3.92E-06
Total, \nnatation 1.42E-02 2.14E-07
Total 0.2632782668 1.382970000E-05

Table 6
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

Molly Joseph Ward Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Natural Resources www.deq.virginia.gov Director

(804) 698-4000
1-800-592-5482

April 29, 2015

VIA ELECTRONIC MAIL

Mr. Jay Stewart

Environmental Manager

Radford Army Ammunition Plant
4050 Pepper’s Ferry Road
Radford, Virginia 24141

Re: Radford Army Ammunition Plant, Radford, VA
EPA ID No.VA1210020730, Open Burning Ground Risk Assessment - Timing and
Methodologies in Conjunction with the Annual Soil Monitoring Event — Guidance
from the Virginia Department of Environmental Quality

Dear Mr. Stewart,

The Virginia Department of Environmental Quality (DEQ) is in receipt of the Radford Army
Ammunition Plant’s (RAAP) letter dated March 26, 2015, from the Radford, Virginia, facility.

The letter requested the DEQ’s concurrence of the RAAP’s included proposed risk assessment
approach to address the soils with respect to the Annual Soils Monitoring Event and in proximity
to the Open Burning Ground (OBG) area prior to actually performing any risk assessment.
RAAP’s letter also requested that the DEQ clarify when the facility is required to complete
this risk assessment.

It is noted that this risk assessment discussion only addresses contamination as determined
by the Annual Soil Monitoring Event(s) and not the risk assessment methodology of the
closure plan within the facility’s Hazardous Waste open burning treatment permit or the multi-
pathway risk assessment requirements as dictated by the permit renewal process.

Based on the DEQ’s review of the 2011, 2012, and 2013 OBG, Soil Monitoring Annual
Reports, submitted as required by the facility’s Hazardous Waste open burning treatment permit,
the RAAP was advised by the DEQ in a conference call on September 19, 2013, and in prior
telephone and e-mail correspondence that the facility should perform a quantitative risk
assessment on the most recent annual soil monitoring data. The DEQ indicated that such a risk
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assessment is required because more than 10 non-carcinogenic constituents were observed at
reportable concentrations and one constituent, nitroglycerin (NG), exceeded its "1/10 Action
Level" in several samples collected during the 2011, 2012 and 2013 sampling events. In addition,
additional technical discussions were held between the DEQ’s hazardous waste risk assessor,
Sonal Iyer and the facility to discuss the proposed risk assessment methodology in October 2013.

The soil samples in support of the 2014 Annual Soil Monitoring Event were collected on July
31, 2014, with 2,4 Dinitrotoluene (carcinogen) and NG (noncarcinogen) detected at greater than
the Hazardous Waste Permit-specified Action levels (ALs) at Pads 1,4 and 5 and at Pads 3 and 4,
respectively. Verification re-sampling on September 18, 2014 appears to have eliminated AL

exceedances of 2,4 Dinitrotoluene from consideration and NG from consideration, except at Pad
3.

To facilitate hot spot removal in accordance with the Soil Monitoring Plan within the
Hazardous Waste Permit, Section 8 — Interim Measures was followed. To address NG at Pad 3,
verification samples were taken on October 22, 2014, from the 0-6 inch soil layer in four
locations approximately 20 feet from the point of the original exceedance of the AL in the North,
South, East, and West directions. These four samples yielded NG concentrations less than the
action level of 62 mg/kg. In accordance with Section 8 — Interim Measures, four additional
random 0-24 inch core samples within a 5 foot radius of the hot spot were taken on December 8§,
2014, each 6 inch interval analyzed, and the top 6 inch layer was determined to have NG levels
above the detection limit.

In a letter dated March 9, 2015, the facility submitted a Soil Removal Work Plan to remove a 6
inch layer of soil within the 5 foot radius of the hot spot, and perform confirmation soil sampling
of the sides and bottom of the excavation in accordance with the Hazardous Waste Permit,
Section 8 — Interim Measures. Approval to proceed with this Soil Removal Work Plan will be
provided in a separate letter.

3,3-dimethylbenzidine, a carcinogen, considered a product of incomplete combustion, was not
detected in soil samples collected on July 31, 2014, for the 2014 Annual Soil Monitoring Event
however the detection and reporting limits for this analyte are above the AL. During each
previous yearly soil monitoring event, no action has been taken with regard to 3,3-
dimethylbenzidine under similar scenarios, however soil samples will continue to be analyzed
for this compound in the future sampling events as required by the Soil Monitoring Plan.

It was agreed between the parties (the DEQ and the RAAP ), based on previous discussions
documented in earlier correspondence, that the risk assessment associated with Annual Soil
Monitoring Event(s) be done during the OBG hazardous waste permit renewal process. This
process is currently underway with the current permit expiration date of October 28, 2015.
Therefore, the risk assessment shall be submitted within 90 days of RAAP’s receipt of this letter
(or by July 28, 2015). Also, to reiterate, this risk assessment even if submitted with the permit
renewal Part B Application, is not in any way related to or replaces the closure plan or the multi-
pathway risk assessment.
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The following are the requirements for the Annual Soil Monitoring Event related risk
assessment — mostly derived from RAAP’s March 26, 2015 proposed risk assessment
methodology with the DEQ’s changes indicated by underlined and struck-out text.

1.

10.

11

In accordance with the applicable permit conditions, compare the data from the most
recent soil monitoring event against the appropriate Action Levels in the current
hazardous waste permit as updated every 3 years. Data from previous soil monitoring
events may be input as appropriate, but the most recent data is preferred. Screen from
further consideration soil data that exceed Action Levels where interim measures are
planned or ongoing in accordance with Section 8 of the current hazardous waste OBG
permit. Should more than 10 non-carcinogens be detected, compare the data for non-
carcinogens against the "1/10 Action Level."

If a target non-carcinogen (see above) constituent concentration is greater than the "1/10
Action Level" in one or more samples, perform a quantitative risk assessment for
industrial (composite) worker.

The risk assessment will consist of human health risk assessment for site worker exposure
to soil (oral. dermal and inhalation) only (250 days per year). No multimedia exposure
scenarios apply and are therefore not considered.

Perform the risk assessment in accordance with DEQ risk assessment guidelines using
REAMS (preferable) or EPA Region 3 RSL equation and defaults.

Perform the risk assessment for both carcinogens and non-carcinogens. Address 3,3-
dimethylbenzidine — described in a previous paragraph.

Treat the entire OBG as a single unit. Consequently, upper confidence limits (UCL) will
be computed on the detected soil concentrations for all applicable target constituents.
Approve sample locations/constituents/UCLs in advance with DEQ oversight.

Set UCLs as exposure point concentrations (EPC).

Use applicable DEQ/EPA standard default values for risk assessment parameters.

Delineate split samples versus two separate samples in interim-measures/removals/risk
assessment scenarios. Corresponding samples within 1.5 feet of each other may be
considered as one sample for the purpose of this risk assessment.

Compute individual and cumulative risks of exposure to multiple chemicals through
multiple exposure routes (inhalation, ingestion, dermal absorption).

. Compile and submit the results in a risk assessment report to DEQ in standard format to

the extent required for the present purpose.
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12. The results of the risk assessment will be compared to DEQ and EPA standard default
acceptable threshold levels for cumulative risk, i.e., Hazard Quotient 1 and excess
cumulative cancer risk of 1x10™. Should the cumulative risks not exceed these threshold
levels, no further action will be required. Should the cumulative risks exceed these
threshold levels further discussion with DEQ will be required to determine what action, if
any, is required.

13. Submit gridded, to-scale diagrams depicting all soil sampling locations and depths
including samples making up composite samples.

This methodology as described above is requested to be submitted as part of the Soil Monitoring
Plan in the Part B Permit Application for the hazardous waste, OBG Permit renewal submission
that is due to the DEQ by June 29, 2015.

If you have any questions or comments concerning this matter, please contact me at (804) 698-
4467 or by e-mail at Ashby.Scott@deq.virginia.gov, for risk assessment related questions, please
feel free to contact Ms. Sonal Iyer at (804) 698-4259 or by e-mail at
Sonal.lyer@deq.virginia.gov and for any questions regarding statistical analysis or the UCLs
please contact Mr. Hasan Keceli at (804) 698-4246 or by email at
Hasan.Keceli@deq.virginia.gov.

Sincerely,

Ashby R. Scott
Hazardous Waste Permit Writer
Office of Waste Permitting and Compliance

cc: Andrea Barbieri, EPA, Region III (3LC50)
Aziz Farahmand, DEQ, Blue Ridge Regional Office
Leslie A. Romanchik, DEQ, CO
Sonal Iyer, DEQ, CO
Pat McMurray, DEQ, CO
Hasan Keceli, DEQ, CO
Julia King—Collins, DEQ, CO
Central Hazardous Waste Files
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

Molly Joseph Ward Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Natural Resources www.deq.virginia.gov Director

(804) 698-4000
1-800-592-5482

August 21, 2015

VIA ELECTRONIC MAIL

Mr. Jay Stewart

Environmental Manager

Radford Army Ammunition Plant
4050 Pepper’s Ferry Road
Radford, Virginia 24141

Re: Radford Army Ammunition Plant, Radford, VA
EPA ID No.VA1210020730, Open Burning Ground Risk Assessment for 2014 Soil
Monitoring Event Date — Approval of Sample Locations, Constituents of Potential
Concern and Upper Confidence Limits and 60 Day Extension Request Approval

Dear Mr. Stewart,

The Virginia Department of Environmental Quality (DEQ) is in receipt of the Radford
Army Ammunition Plant’s (RAAP) electronic submission dated June 26, 2015, from the
Radford, Virginia, facility in response to the DEQ’s April 29, 2015 letter providing guidance on the
Open Burning Ground (OGB) risk assessment.

The electronic submission requested the DEQ’s concurrence of the RAAP’s proposed
soil sample locations, Constituents of Potential Concern (COPC) and Upper Confidence Limits
(UCLs) planned to be used in the risk assessment. The DEQ has reviewed the submitted tables
and figures and concurs that the proposed sample locations and UCLs are acceptable for use in
the risk assessment and are approved by the DEQ.

However given the concerns raised by DEQ with the exclusion of 3,3-dimethylbenzidine
from the COPC list during calls on July 10, 2015 and July 30, 2015 and from the DEQ’s review
of the subsequent letters explaining the reasoning for the exclusion, submitted on August 10,
2015 and August 13, 2015, the DEQ is requiring that 3,3-dimethylbenzidine be included in the
COPC list to be evaluated at the standard of % of the modified detection limit, which was due to
sample dilution. The DEQ does concur with the other COPC’s proposed by RAAP for inclusion
of the risk assessment.
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Additionally when the OBG risk assessment has been completed please also submit the
input soil sample data used to calculate the UCLs, via an excel spreadsheet, for verification by
the DEQ’s statistician, Mr. Hasan Keceli, of the submitted UCLs.

A separate electronic submission, dated July 16, 2015, was received which requested a 60
day extension to the July 28, 2015 deadline for submission of the risk assessment. In light of the
time it took for DEQ to review the additional information requested a 90 day extension has been
approved and the new submission date for the risk assessment is now October 26, 2015.

If you have any questions or comments concerning this matter, please contact me at (804)
698-4467 or by e-mail at Ashby.Scott@deq.virginia.gov, for risk assessment related questions,
please feel free to contact Ms. Sonal Iyer at (804) 698-4259 or by e-mail at
Sonal.lyer@deq.virginia.gov and for any questions regarding statistical analysis or the UCLs
please contact Mr. Hasan Keceli at (804) 698-4246 or by email at
Hasan.Keceli@deq.virginia.gov.

Sincerely,

Ashby R. Scott
Hazardous Waste Permit Writer
Office of Waste Permitting and Compliance

cc: Andrea Barbieri, EPA, Region III (3LC50)
Aziz Farahmand, DEQ, Blue Ridge Regional Office
Leslie A. Romanchik, DEQ, CO
Sonal Iyer, DEQ, CO
Hasan Keceli, DEQ, CO
Julia King—Collins, DEQ, CO
Central Hazardous Waste Files
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Table 1 - Sample Analytical Requirements
Open Burning Ground - Soil Monitoring Program

Sample Analytical Method

Sample
Location ID

hexavalent (7196)

Chromium,
IDioxins/Furans

JRCRA Metals

INitroglycerine
(8332)

PAD-1

<|rPH-DRO (8015)

PAD-2

PAD-3

PAD-4

PAD-5

PAD-6

PAD-7

x| x| [x|>[<|x<|><]Perchlorate (6850)

><><><><><><><><|

PAD-8

NB-1

NB-2

SB-1

SB-2

BERM-1

x| || <> [><|><[<|x|>[<]|x[<|<|VOCs (8260)
x| ||| > [><|>[<]|x|>|x]|>|<|<|SVOCs (8270)
PP PP ™ keor0re020/7a71)
x| ><| > [> > |>[>|>|>[x|x|>[x|<]|Explosives (8330)

><><><><><><><><><><><><><><(8290)

POND-1

XIXX XXX} XXX | X X[ X]X

Notes:

X indicates sample was analyzed for corresponding analytical method.

Each method was performed for certain Constituents of Potential Concern (COPCs), which are listed
on the COPC list included in Appendix C of this Annual Soil Monitoring Report.




Table 2A - Summary of Analytical Results All Results Reported on a Dry Weight Basis
Open Burning Ground - Soil Monitoring Program

Event Date PAD-1 Q PAD-2 Q‘ PAD-3 Q PAD-4 Q  PAD-5 Q‘ PAD-6 Q PAD-7 Q‘ PAD-8 Q‘ POND-L Q SBL1 Q SB2 Q RL ‘Action Limit ‘ Method Unit
1,1-Dichloroethene CAS #: 75-35-4

7/31/2014 U \ U u U U \ U U \ U \ - - \ - 0.005 \ 1100 \ 8260C mg/kg
1,2-Dichloroethane CAS #: 107-06-2

7/31/2014 U ‘ U u U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 22 ‘ 8260C mglkg
1,3,5-Trinitrobenzene CAS #: 99-35-4

7/31/2014 u v u u u U u v ‘ - - | - 025 | 27000 | 83308 mglkg
1,3-Dinitrobenzene CAS #: 99-65-0

7/31/2014 U ‘ U u U U ‘ U U ‘ U ‘ - - ‘ - 0.25 ‘ 62 ‘ 8330B malkg
2,4,6-Trinitrotoluene CAS #: 118-96-7

7/31/2014 U ‘ U U U U ‘ u U ‘ u ‘ 0327 J u ‘ 0527 J 025 ‘ 79 ‘ 8330B mglkg
2,4-Dichlorophenol CAS #: 120-83-2

7/31/2014 U ‘ U u U U ‘ U U ‘ U ‘ - - ‘ - 0.33 ‘ 1800 ‘ 8270D mg/kg
2,4-Dinitrotoluene CAS #: 121-14-2

7/31/2014 u ‘ u U 3.18 0.433 ‘ u u ‘ u ‘ 2.28 u ‘ U 0.25 ‘ 55 ‘ 8330B mg/kg
2,6-Dinitrotoluene CAS #: 606-20-2

7/31/2014 0.418 J ‘ U U u U ‘ u U ‘ u ‘ - - ‘ - 0.25 ‘ 12 ‘ 8330B malkg
2-Amino-4,6-Dinitrotoluene CAS #: 35572-78-2

7/31/2014 U ‘ U u u U ‘ u U ‘ u ‘ U U ‘ U 0.25 ‘ 2000 ‘ 8330B mglkg
2-Chlorophenol CAS #: 95-57-8

7/31/2014 U ‘ U u u U ‘ u U ‘ u ‘ - - ‘ - 0.33 ‘ 5100 ‘ 8270D malkg
2-Nitrotoluene CAS #: 88-72-2

7/31/2014 u ‘ u U u u ‘ u U ‘ U ‘ - - ‘ - 0.25 ‘ 13 ‘ 8330B mg/kg
3,3'-Dimethylbenzidine CAS #: 119-93-7

7/31/2014 U Al ‘ U AJ u AJ u Al u Al ‘ u Al U Al ‘ U AJ‘ - - ‘ - 1.6 ‘ 0.16 ‘ 8270D malkg
3-Methylphenol CAS #: 108-39-4

7/31/2014 U ‘ U U U U ‘ U u ‘ u ‘ - - ‘ - 0.33 ‘ 31000 ‘ 8270D malkg
3-Nitrotoluene CAS #: 99-08-1

7/31/2014 u ‘ u U u u ‘ u U ‘ U ‘ - - ‘ - 0.25 ‘ 62 ‘ 83308 mg/kg
4-Amino-2,6-Dinitrotoluene CAS #: 19406-51-0

7/31/2014 u J ‘ u J u J u J u J ‘ u J u J ‘ u J ‘ u J u J ‘ Uu J 025 ‘ 1900 ‘ 8330B malkg
4-Methylphenol CAS #: 106-44-5

7/31/2014 u U u u u v u v ‘ - - E 033 | 62000 | 8270D mg/kg
4-Nitrophenol CAS #: 100-02-7

7/31/2014 u ‘ u U u u ‘ u U ‘ U ‘ - - ‘ - 1.6 ‘ 7 ‘ 8270D mg/kg
4-Nitrotoluene CAS #: 99-99-0

7/31/2014 U ‘ U U U U ‘ U U ‘ u ‘ - - ‘ - 0.25 ‘ 110 ‘ 8330B mg/kg

See last page of this report for definitions. =—==.Draper Aden Associates
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Table 2A - Summary of Analytical Results All Results Reported on a Dry Weight Basis
Open Burning Ground - Soil Monitoring Program

Event Date PAD-1 Q| PAD-2 Q‘ PAD3 Q PAD4 Q = PADS Q‘ PAD-6 Q | PAD-7 Q‘ PAD-8 Q‘ POND-1 Q SB-1 Q SB2 Q| RL ‘Action Limit ‘ Method Unit
Acetophenone CAS #: 98-86-2
7/31/2014 U \ U U U U \ U U \ U \ - - \ - 0.33 \ 100000 \ 8270D mgrkg
Arsenic CAS #: 7440-38-2
7/31/2014 1.4 J‘ 22 3 12 J 2 J 1.6 J‘ 088 J 19 J ‘ 1.4 J‘ 1.7 3 2.1 J‘ 22 1 ‘ 15.8 ‘ 6010C mgrkg
Barium CAS #: 7440-39-3
7/31/2014 89 J‘ 120 J 92 140 J 140 J‘ 92 J 100 J ‘ 80 J‘ 922 J 100 J‘ 120 J 20 ‘ 190000 ‘ 6010C malkg
Benzene CAS #: 71-43-2
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 5.4 ‘ 8260C mgrkg
Benzo(a)anthracene CAS #: 56-55-3
7/31/2014 U ‘ 0.005 J U 0.027 J U ‘ u U ‘ U ‘ - - ‘ - 0.33 ‘ 21 ‘ 8270D mgrkg
Benzo(a)pyrene CAS #: 50-32-8
7/31/2014 u J ‘ u J u J u J u J ‘ u J u J ‘ U .]‘ - - ‘ - 0.02 ‘ 0.21 ‘ 8270D mgrkg
Benzo(b)fluoranthene CAS #: 205-99-2
7/31/2014 u J ‘ u J u J u J u ‘ u J u J ‘ U J‘ - - ‘ - 0.33 ‘ 21 ‘ 8270D malkg
Benzo(k)fluoranthene CAS #: 207-08-9
7/31/2014 u J ‘ u J u J u J u J ‘ u J u ‘ U J‘ - - ‘ - 0.33 ‘ 21 ‘ 8270D mgrkg
Benzyl Chloride CAS #: 100-44-7
7/31/2014 U ‘ U U u J U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 4.9 ‘ 8260C mgrkg
Bromomethane CAS #: 74-83-9
32 /K
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ U U ‘ U 0.005 ‘ ‘ 8260C mgrkg
Cadmium CAS #: 7440-43-9
7/31/2014 0.12 J‘ 023 J 01 J 027 J 0.11 J‘ 016 J 011 J ‘ 0.059 J‘ 014 0.23 J‘ 039 J 0.5 ‘ 800 ‘ 6010C malkg
Carbon Tetrachloride CAS #: 56-23-5
7/31/2014 u J ‘ u J u J u J u J ‘ u J u ‘ U J‘ - - ‘ - 0.005 ‘ 3 ‘ 8260C mgrkg
Chlorobenzene CAS #: 108-90-7
7/31/2014 U ‘ U U U U ‘ U U ‘ u ‘ - - ‘ - 0.005 ‘ 1400 ‘ 8260C mgrkg
Chloroform CAS #: 67-66-3
7/31/2014 U ‘ U U U U ‘ U U ‘ u ‘ - - ‘ - 0.005 ‘ 15 ‘ 8260C malkg
Chloromethane CAS #: 74-87-3
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 500 ‘ 8260C mglkg
Chromium, hexavalent CAS #: 18540-29-9
7/31/2014 U ‘ 074 J 2.4 U U ‘ 1.6 U ‘ U ‘ - - ‘ - 1 ‘ 5.6 ‘ 7196A mgrkg
Chromium CAS #: 7440-47-3
7/31/2014 13 J‘ 35 J 17 3 16 J 13 J‘ 30 J 13 J‘ 13 J‘ 13 J 19 J‘ 21 J 1 ‘ ‘ 6010C malkg
Dibenz(a,h)anthracene CAS #: 53-70-3
7/31/2014 u J ‘ u J u u J u J ‘ u J u J ‘ u J‘ - - ‘ - 0.02 ‘ 021 ‘ 8270D mgrkg
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Table 2A - Summary of Analytical Results All Results Reported on a Dry Weight Basis
Open Burning Ground - Soil Monitoring Program

Event Date PAD-1 Q| PAD-2 Q‘ PAD3 Q PAD4 Q = PADS Q‘ PAD-6 Q | PAD-7 Q‘ PAD-8 Q‘ POND-1 Q SB-1 Q SB2 Q| RL ‘Action Limit ‘ Method Unit
Fluoranthene CAS #: 206-44-0
7/31/2014 U ‘ 0.005 J U 0.029 J 0.006 J ‘ 0.076 J 0.005 J ‘ 0.004 J‘ - - ‘ - 0.33 ‘ 22000 ‘ 8270D mgrkg
Hexachloroethane CAS #: 67-72-1
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ - - ‘ - 0.33 ‘ 43 ‘ 8270D mgrkg
HMX CAS #: 2691-41-0
7/31/2014 u J ‘ u u J 0.836 J u ‘ u J U 3 ‘ u J‘ u J U J‘ u J 2.2 ‘ 49000 ‘ 8330B malkg
Indeno(1,2,3-cd)pyrene CAS #: 193-39-5
7/31/2014 u J ‘ u J u J u J u J ‘ u J u ‘ U J‘ - - ‘ - 0.33 ‘ 2.1 ‘ 8270D mgrkg
Lead CAS #: 7439-92-1
7/31/2014 38 J‘ 160 J 280 J 270 J 150 J‘ 610 J| 81 J ‘ 110 J‘ 86 J 54 J‘ 120 J 0.3 ‘ 800 ‘ 6010C mgrkg
Mercury CAS #: 7439-97-6
7/31/2014 U ‘ U U U 0.027 J‘ 0019 J U ‘ U ‘ - - ‘ - 0.1 ‘ 43 ‘ 7471A mgrkg
Methylene Chloride CAS #: 75-09-2
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 960 ‘ 8260C malkg
Naphthalene CAS #: 91-20-3
7/31/2014 U ‘ U U 0.034 J 0.005 J ‘ U 0.007 J ‘ U ‘ - - ‘ - 0.33 ‘ 18 ‘ 8270D mgrkg
Nitrobenzene CAS #: 98-95-3
- - - 24 /k
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ ‘ 0.25 ‘ ‘ 8330B mgrkg
Nitroglycerin CAS #: 55-63-0
7/31/2014 231 ‘ 9.17 174 175 111 ‘ 53.1 202 J ‘ 13.2 ‘ 8.66 U ‘ U 25 ‘ 62 ‘ 8330B mgrkg
Diphenylamine CAS #: 122-39-4
7/31/2014 0.073 J ‘ u 33 J 056 J 0.038 J ‘ 1.7 3 017 J ‘ 0.074 J‘ 0.098 J U J‘ 0.079 J 1.6 ‘ 15000 ‘ 8270D mg/kg
Perchlorate CAS #: 14797-73-0
7/31/2014 u J ‘ u J U J 000491 J 0.00756 J ‘ 0.00621 J 0.00181J ‘ U J‘ - - ‘ - 0.002 ‘ 720 ‘ 6850 mgrkg
Phenol CAS #: 108-95-2
7/31/2014 U ‘ U U U U ‘ U U ‘ u ‘ - - ‘ - 0.33 ‘ 180000 ‘ 8270D mgrkg
RDX CAS#: 121-82-4
7/31/2014 U ‘ U U 5.28 U ‘ U U ‘ U ‘ - - ‘ - 1 ‘ 24 ‘ 8330B malkg
Selenium CAS #: 7782-49-2
7/31/2014 U ‘ U U U 0.41 J‘ U U ‘ U ‘ U U ‘ U 1 ‘ 5100 ‘ 6010C mglkg
Silver CAS #: 7440-22-4
7/31/2014 0.11 J‘ 029 J 014 J 015 J 0.11 J‘ U U ‘ 0.11 J‘ - - ‘ - 1 ‘ 5100 ‘ 6010C mgrkg
Tetrachloroethene CAS #: 127-18-4
7/31/2014 U ‘ U U U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 110 ‘ 8260C mglkg
Tetryl CAS #: 479-45-8
7/31/2014 u J ‘ u J u u J u J ‘ u J u J ‘ u J‘ - - ‘ - 0.65 ‘ 1200 ‘ 8330B mgrkg
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Table 2A - Summary of Analytical Results All Results Reported on a Dry Weight Basis
Open Burning Ground - Soil Monitoring Program

Event Date PAD-1 Q| PAD-2 Q‘ PAD3 Q PAD4 Q = PADS Q‘ PAD-6 Q | PAD-7 Q‘ PAD-8 Q‘ POND-1 Q SB-1 Q SB2 Q| RL ‘Action Limit ‘ Method Unit
Toluene CAS #: 108-88-3

7/31/2014 U \ U u U U \ U U \ u \ - - \ - 0.005 \ 45000 \ 8260C mg/kg
TPH (as Diesel) CAS #: Q797

7/31/2014 u J ‘ - - 190 J - ‘ - 84 J ‘ - ‘ - - ‘ - 20 ‘ 11000 ‘ 8015C mglkg
Trichloroethene CAS #: 79-01-6

7/31/2014 u ‘ u U u u ‘ U u ‘ U ‘ U U ‘ u 0.005 ‘ 6.4 ‘ 8260C mg/kg
Vinyl Chloride CAS #: 75-01-4

7/31/2014 U ‘ U u U U ‘ U U ‘ U ‘ - - ‘ - 0.005 ‘ 17 ‘ 8260C malkg

Definitions: RL Denotes reporting limit (obtained from permit modification — Table 1 Attachment I11.C-23-24, updated September 27, 2011, Class 3 permit modification updated June 2014). RLs are equal to or greater than actual laboratory QLs,
except where noted in the data validation report. However, RLs, QLs and method detection limit (DL) are less than the AL except where noted with an “A” qualifier. See data validation for actual laboratory QL. Q Denotes data validation qualifie
U Denotes analyte not detected at or above DL. AL Denotes permit Action limit (obtained from permit modification — Table 1 Attachment I1.C-23-24, updated September 27, 2011, Class 3 permit modification, updated June 2014).

J Denotes is estimated. UJ Denotes analyte was analyzed for but not detected at or above the DL and estimated due to data validation.

A Laboratory QL and laboratory DL above permit Action limit (see data validation report).

R Denotes result rejected. (-) Denotes not sampled.

NOTES:

Results for Method 8290 Dioxin/Furan submitted as a separate report.

For the April 2013 event, Method 8270D aliquots for POND-1 were recollected on September 10, 2013.
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Table 2B - Summary of Analytical Results AllR [ [
_ _ Res esults Reported
Open Burning Ground - Soil Monitoring Program ported on & Bry Weight Basts

Event Date ‘ BG-1A Q BG-1B Q‘ BG-IC Q BG-1ID Q BG-2A Q‘ BG-2B Q‘BG—ZC Q‘ BG-2D Q‘ NB-1 Q‘ NB-2 Q BERM-1 Q‘ RL ‘Action Limit ‘ Method ‘ Unit
1,1-Dichloroethene CAS #: 75-35-4

72014 - - - - - | - | - | - \ - \ - B 0005 | 1100 | 8260c | mokg
1,2-Dichloroethane CAS #: 107-06-2

72014 - - - - - | - | - | - \ - \ - - 0005 | 22| 8260 | mgk
1,3,5-Trinitrobenzene CAS #: 99-35-4

73V2014 | - - - : - | - | - | - \ - | - - 025 | 27000 | 83308 mok
1,3-Dinitrobenzene CAS #: 99-65-0

732014 - - - - - E | - | - \ - \ - | - o025 | &2 | 83308 - mokg
2,4,6-Trinitrotoluene CAS #: 118-96-7

7/31/2014 |- - - - - ‘ - ‘ - ‘ - ‘ 0.131 J‘ u ‘ u ‘ 0.25 ‘ 79 ‘ 8330B ‘ mg/kg
2,4-Dichlorophenol CAS #: 120-83-2

72014 - - - - - | - | - | - \ - | - BE 033 | 1800 | 82700 mokg
2,4-Dinitrotoluene CAS #: 121-14-2

7312004 - - - - - - - - v U | 025 | 55 | 83308 | mokg
2,6-Dinitrotoluene CAS #: 606-20-2

7312014 - - - - - | - | - | - \ - | - BE o025 | 12| 83308 mokg
2-Amino-4,6-Dinitrotoluene CAS #: 35572-78-2

7312004 - : - - - I - v v 025 | 2000 | 83308 mokg
2-Chlorophenol CAS #: 95-57-8

78Y2014 - - - - - | - IE | - \ - \ - E 033 | 5100 | 82700 | mokg
2-Nitrotoluene CAS #: 88-72-2

7312014 - - - - - | - | - | - \ - ‘ - | - o025 | 13| 83308 | mokg
3,3'-Dimethylbenzidine CAS #: 119-93-7

72014 - - - - - | - IE | - \ - \ - BE 16 | o016 | 82700 | mgkg
3-Methylphenol CAS #: 108-39-4

7BY2014 - - - - - | - K | - \ - \ - | - 033 | 31000 | 82700 | mokg
3-Nitrotoluene CAS #: 99-08-1

72014 - - - - - B K | - \ - \ - | - o025 | 62| 83308 | mokg
4-Amino-2,6-Dinitrotoluene CAS #: 19406-51-0

7/31/2014 K - - - - \ - \ - \ - ‘ u o J ‘ u J ‘ u 3 ‘ 025 ‘ 1900 ‘ 8330B ‘ mgikg
4-Methylphenol CAS #: 106-44-5

72014 - - - - - E IE | - \ - \ - |- 033 | 6200 | 82700 | mokg
4-Nitrophenol CAS #: 100-02-7

7BY2014 - - - - - |- | - |- | - | - BE B 82700 mokg
4-Nitrotoluene CAS #: 99-99-0

7BY2014 - : - - - |- | - |- \ - \ - |- 025 | 10 | 83308 - ok
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Table 2B - Summary of Analytical Results AllR [ [
_ _ Res esults Reported
Open Burning Ground - Soil Monitoring Program ported on & Bry Weight Basts

Event Date ‘ BG-1A Q BG-1B Q‘ BG1C Q BG1ID Q BG-2A Q‘ BG-2B Q ‘ BG-2C Q‘ BG-2D Q‘ NB-1 Q‘ NB-2 Q BERM-1 Q‘ RL ‘Action Limit ‘ Method ‘ Unit
Acetophenone CAS #: 98-86-2

7312004 - : - - - | - ] - - 0 - - 033 | 100000 | 82700 | mokg
Arsenic CAS #: 7440-38-2

7/31/2014 |- - - - - ‘ - ‘ - ‘ - ‘ 16 J ‘ 13 3 ‘ 18 J ‘ 1 ‘ 15.8 ‘ 6010C ‘ malkg
Barium CAS #: 7440-39-3

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ 110 J ‘ 100 J ‘ 81 J ‘ 20 ‘ 190000 ‘ 6010C ‘ maikg
Benzene CAS #: 71-43-2

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ 0.005 ‘ 5.4 ‘ 8260C ‘ mgrkg
Benzo(a)anthracene CAS #: 56-55-3

72014 - - - - - | - IE | - \ - \ - E o033 | 21| 82700 | mokg
Benzo(a)pyrene CAS #: 50-32-8

72014 - - - - - | - | - | - \ - | - BE o002 | oz | 82700 mokg
Benzo(b)fluoranthene CAS #: 205-99-2

73V2014 - - - : - | - | - e \ - | - - o033 | 21| 82700  mukg
Benzo(k)fluoranthene CAS #: 207-08-9

7312014 - - - - - | - | - | - \ - | - BE o033 | 21| 82700 mokg
Benzyl Chloride CAS #: 100-44-7

72014 - - - - - | - | - | - \ - | - BE 0005 | 49 | 8260C  mokg
Bromomethane CAS #: 74-83-9

7/31/2014 e - - - - \ - \ - \ - \ U ‘ u ‘ u ‘ 0.005 ‘ 32 ‘ 8260C ‘ malkg
Cadmium CAS #: 7440-43-9

7/31/2014 - - - - - \ - \ - \ - ‘ 043 ‘ 02 ‘ 016 J ‘ 0.5 ‘ 800 ‘ 6010C ‘ maikg
Carbon Tetrachloride CAS #: 56-23-5

7/31/2014 | - - - - - | - IE | - \ - \ - - | 0.005 | 3 | 8260C - mokg
Chlorobenzene CAS #: 108-90-7

7BY2014 - - - - - | - K | - \ - \ - | - 0005 | 1400 | 8260C | mokg
Chloroform CAS #: 67-66-3

72014 - - - - - B K | - \ - \ - | - 0005 | 15 | 8260c | mokg
Chloromethane CAS #: 74-87-3

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ 0.005 ‘ 500 ‘ 8260C ‘ mgrkg
Chromium, hexavalent CAS #: 18540-29-9

72014 - - - - - | - IE | - \ - \ - | - 1 | ss | 719A | mok
Chromium CAS #: 7440-47-3

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ 15 J ‘ 12 3 ‘ 14 3 ‘ 1 ‘ ‘ 6010C ‘ ma/kg
Dibenz(a,h)anthracene CAS #: 53-70-3

7BY2014 - : - - - |- | - |- \ - \ - |- 002 | oz | 82700 | mokg
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Table 2B - Summary of Analytical Results i i
_ A RES AllR
Open Burning Ground - Soil Monitoring Program esults Reported an a Dry Weight Basis

Event Date ‘ BG-1A Q| BG-1B Q‘ BG-IC Q BGID Q  BG2A Q‘ BG-2B Q‘BG—ZC Q‘ BG-2D Q‘ NB-1 Q‘ NB-2 Q BERM-1 Q‘ RL ‘Action Limit ‘ Method ‘ Unit
Fluoranthene CAS #: 206-44-0

72014 - - - - - | - | - | - \ - \ - B 033 | 22000 | 82700 | mokg
Hexachloroethane CAS #: 67-72-1

72014 - - - - - | - | - | - \ - \ - - o033 | 43| 82700 | mgkg
HMX CAS #: 2691-41-0

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ u J ‘ 0.224 J ‘ u J ‘ 22 ‘ 49000 ‘ 83308 ‘ ma/kg
Indeno(1,2,3-cd)pyrene CAS #: 193-39-5

732014 - - - - - E | - | - \ - \ - | - o33 | 21| 82700 | mgkg
Lead CAS #: 7439-92-1

7/31/2014 |- - - - - ‘ - ‘ - ‘ - ‘ 240 J ‘ 210 J ‘ 120 J ‘ 0.3 ‘ 800 ‘ 6010C ‘ malkg
Mercury CAS #: 7439-97-6

72014 - - - - - | - | - | - \ - | - | - o1 | e 74TIA | mokg
Methylene Chloride CAS #: 75-09-2

7312014 - - - - - - - - - -] 0005 | %0 | 8260C  muk
Naphthalene CAS #: 91-20-3

7312014 - - - - - | - | - | - \ - | - BE o033 | 18| 82700 mokg
Nitrobenzene CAS #: 98-95-3

72014 - - - - - | - | - | - \ - | - BE o025 | 24| 83308 mokg
Nitroglycerin CAS #: 55-63-0

7/31/2014 | - - - - - ‘ - ‘ - ‘ - ‘ 1.98 ‘ 0.741 J ‘ 14 ‘ 2.5 ‘ 62 ‘ 8330B ‘ ma/kg
Diphenylamine CAS #: 122-39-4

7/31/2014 | - - - - - | - | - | - 02 3 017 J| 012 J | 16 | 15000 | 8270D - mokg
Perchlorate CAS #: 14797-73-0

72014 - - - - - | - IE | - \ - \ - - 0002 | 720 | 6850 - mokg
Phenol CAS #: 108-95-2

7BY2014 - - - - - | - K | - \ - \ - | - 033 | 180000 | 82700 | mokg
RDX CAS #: 121-82-4

72014 - - - - - |- K | - \ - \ - B 1 | 83308 muk
Selenium CAS #: 7782-49-2

7/31/2014 | - - . - - ‘ . ‘ - ‘ B ‘ u ‘ U ‘ U ‘ 1 ‘ 5100 ‘ 6010C ‘ malkg
Silver CAS #: 7440-22-4

72014 - - - - - | - IE | - \ - \ - |- 1 | sw0 | 6010C mokg
Tetrachloroethene CAS #: 127-18-4

7BY2014 - : - - - |- | - |- | - ‘ - BE 0005 | 10 | 8260C | mgk
Tetryl CAS #: 479-45-8

7BY2014 - : - - - |- | - |- \ - \ - |- 065 | 1200 | 83308 - ok
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Table 2B - Summary of Analytical Results All Results Reported on a Dry Weight Basis
Open Burning Ground - Soil Monitoring Program

Event Date BG-1A Q BG-1B Q‘ BGIC Q BGID Q | BG2A Q‘ BG-2B Q BG-2C Q‘ BG-2D Q‘ NB-1 Q NB2 Q BERM-1 Q| RL ‘Action Limit ‘ Method Unit
Toluene CAS #: 108-88-3

7/31/2014 - - - - - | - - | - \ - - | - 0.005 | 45000 8260C mg/kg
TPH (as Diesel) CAS #: Q797

7/31/2014 - - - - - | - - | - \ - - | - 20 | 000 8015C mg/kg
Trichloroethene CAS #: 79-01-6

7/31/2014 - - - - - | - - | - ‘ u u U 0005 | 64 8260C mg/kg
Vinyl Chloride CAS #: 75-01-4

7/31/2014 - - - - - |- - |- ‘ - - |- 0005 | 17 8260C mg/kg

Definitions: RL Denotes reporting limit. Q Denotes data validation qualifier. U Denotes analyte not detected at or above DL. AL Denotes permit Action limit.

J Denotes result is estimated. UJ Denotes analyte was analyzed for but not detected at or above the DL and estimated due to data validation.

A Denotes laboratory QL and laboratory DL above permit Action limit (see data validation report).

R Denotes result rejected. (-) Denotes not sampled. AL and RL obtained from permit modification — Table 1 Attachment I1.C-23-24, updated June 2014, Class I Permit Mod

NOTES:
Results for Method 8290 Dioxin/Furan submitted as a separate report.
Laboratory QL at or below the RL and AL unless noted (see data validation report). In these cases, the result is evaluated to the method detection limit (MDL/DL). MDL is less than the RL and AL unless noted.

: _— Page 4 of 4 a2 .
See last page of this report for definitions. age 4o =—==.Draper Aden Associates

Engineering # Surveying ¢ Environmental Services



J

AN

f//@ ,

~

670 r Ly r: 19°¢C f vk r -Byjbu g}, By/bu (paL)

: : gougjeainhd AQioixo [ 8'L'e'z

aN n ra 582000 g6 r re an n ra an n ra £000°0 4000,

££0°0 oLt r g 1600 [o72% r g 690°0 oez r | 8700 094 r g £000°0 aaoo

v0°0 v'0 r ro 1900 190 r FONOD 6200 640 r P NOD 5900 §9'0 r ro ) 4a0.-8'2'e'e

aN n anN n 820 820 r rao 9Z'0 9Z'0 r rao 1 aaoL-gl'ee

aN n rav 8520 980 r rao ££0 [ r re an n rog €0 400ed-8'L'y's'Z)

anN n rg an n reo 9600 960 r re anN n reav 10 JQOXH-8'2'9'7'E'Z)

anN n rao yLL0°0 850 r reao Lyi0°0 50 r reo /800°0 6Z°0 r ra £0°0 3008d-8'2'e'2')

£€'0 €€0 r ro 150 150 r ro £8'0 £8'0 r ro 950 950 r r | aaoed8'L'e'eL

an n ravn aN n rao aN n rao an n reo 10 4A0XH-6'8'L'ETL

anN n rg L0 2 r ra zo z r reo rL0 vy r rao Lo aaoxH-6'8'L'e'z'L

aN n rd ¥60°'0 ¥6°0 r re ¥60°0 y6°0 r rg aN n rao 10 4QOXH-8'2'9'€'2’L

an n rao [4%] zl r ra vL0 vl r rao £80°0 €80 r rao 10 aqoxH-s'2'e'e'e’L

aN n rao 91’0 9l r re 10 L r reo Lo 3 r rgo 10 JQOXH-8'2LV'e'TL

an rg aN n rao an n rao aN n rao 1’0 QaOXH-8'LY'EZ'L

aN n ra an n rao aN n rav aN n rao 100 400dH-6'8'2'v'e'2'L

an n rg 9v0'0 4 r re 9v0'0 oy rg ¥E00 ve r rao 100 400dH-8'2'9'v'e'e')

G800 S8 g 810 8L g SZ0 ot4 g rL0 ¥l g 100 aaodH-g'2'e'v'e’e' L
03L unssy | Bejy | bejd EN ynsey | beid | Berd 03l ynsey | Beid | beld EN ynsay | Beld | Peld [1eAsquoldy | 431 Juanyisucd

sayaul 9-0 1eA qen sayaul 9-0 [BA qeq sayoul 9-0 1BA qe7 sayaul g9-0 [BA qeq ydag

8-avd ,-avd 9-avd S-avd d| uofjeson ajduieg

200} r 68°0 A T 1'% r vo T By/Bu ) [ STTAGETY

‘ . - aouajeainbz Aioixo ) 8°2'e'z

5000 8l g an n rao 82200°0 9L r ra an n raon £000°0 4400

6840 0e9 r g z0L'0 ore r ] G200 0sZ r q 8910 09§ r g £000°0 aano

vL0 vl X 6100 610 r ro 8v0'0 8r'0 r r an n 10 4001-8'2'e'e

¥4 ¥4 g an n GL0 GL'0 r rao aN n L aanl-g'2's'z

9/2°0 260 r rao aN n rd an n re an n rao €0 400ed-8'2'v'e'2

an n rav an n re aN n rg aN n 1’0 JQOXH-8'2'9'Y'E]

S610°0 590 r rav 9600°0 ze'0 r rav £600°0 1£°0 r rao an n £0'0 400ed-8'2'¢'2’L

[ N4 r r 1£°0 1£0 r ro 590 590 r ro 110 110 r ro L agoed-g'2'e’z’y

an n rav an n aN n re aN n 10 400XH-6'8'2'e'2'L

¥8°0 v'8 r a0 aN n rao 610 6 r rgo aN n reo ) aaqoxH-6'8'L'e’z’L

vL0 vl r rav aN n rao aN n rao an n rao 10 4Q0xH-8'2'9'e'g'}

¥S°0 v's r ra zL0 zl r re 110 UL r ra aN n rav Lo aaoxm-g'/'e'e'z'L

8L'0 8'l r rao an n reo 660°0 66°0 r rao aN n L0 JQOXH-8'LY'EZL

120 Lz r re an n re 12070 120 r rao an n reo L0 QaoXH-8'2'v'e'e L

aN n rao aN n rao an n re an n rao 100 40@QdH-6'8'2'v'e'Z'L

2600 z6 q ¥£0°0 v'e r rao ¥€0°0 v'e r re an n reo 100 300dH-82'9'¥'E'2L

8.0 8L 2 ¥2'0 [24 g 120 Iz g €600 €6 g 100 aaodH-8'2'e'v'e'z’L
[SET ynsay | beld | beld 03L ynsay | Beis | beld 03l ynsey [ beld | bejd 03l ynsay [ beid | Bejy [[sAsquonoy | 43l jusnigsuoy

sayaul 9-0 IBA qeT soyaul 9-0 [BA qeq sayout g-0 1EA qen sayaul 9-0 1eA qeq ydag

y-avd ¢-avd 2-avd L-avd d] uopyedon ajdules

1dd=6/6d=6%/6u uj peyuasaid synsol jjy
weiboid Buuojuopy jlos punols Bujuing uadQ ‘dvy Ajioed pJojpey
(D31) yuanonD jusieainb3 Aydixo) qaoLl - 8°L'e2

judAl $10z ‘Le AInp

s)|Nsay ueinjjuixold V0628 POUIBIN

g€9qeL




‘PLOZ ‘1 sun( pajepdn [9A37 UKoY W)Y XSpUya|qe) UoHBILSoUeD

-qiUBLINY S PWMUEBal/A0E Bds mam//dy "saUS punyadns je sjueuILEBILOY [BOIWBYD Joj sjeas Bulusaios [euoiBay (€102 AGN) "6 pue ‘g ‘¢ suociBay Aousby uonoslold |BjUSLILCIIAUT S3JRIS PajiuN ([8AST LOKDY Jo) 82in0g
‘sisfjeue |eolAjeue sjeledas Woyy papodal 4/0Q00 Sslousp H  SisAleUe UOHRULUOS s8jousp NOD

“Jowost Bugnia-02 sajousp O (Hodal UCKEPIIEA BIEP 85S) UOKEUILIEIUOD YUE|q POYIBW Sajousd § "UOIEIUaouod 3]qissod WNWIXeW pajelwliss sy} ssjousq O 10 Mojeq papodal jnsaJ ssjousq
‘uoissalddns Uol sejousp §  “sAljelreU josfoid 885 X PSIEINDED JoU SBM D31 ouoads JUBNIISUOD pue JiWi UOROSISp PIRLISS SA0GE Pajoslep jou ajAjeue sajousp AN

“18i)1jenb ejep Alojeloqe sejouap ,Be(4 qeT,, :sJayiend ejeq Alojesoqe

‘UoljEpI[EA 0} SNP PajRWIRSS TO/1A3 10 9AOTE Pajosiap jou alAleue sajousp - M) ‘PSleLse Jnsal sejouad - [ PajEWNSS st )insal jng ‘payiusp! Aleantsod jnsal sajousq - VI

W] Uoldelep pajewlsa oypads ajdwes Joj SiSAlEUB JO 9)e0uiNa0 888 Q3 8U) SAOJE JO JE Pajoajap JoU S3j0Usp - N

“19ijljenb ejep uonepijeA ejep sajouap ,bejq jep, :sJaljijenD uoneplep ejeq

*L-Qvd Joy speaydnp puiiq e s XX-Qvd 10 oloads ajdwes Joj synsa jeonhleue sag jjwI uoyosied pajellis3 Aojeloqe- 103 0 oyioads sjdwes/uoieiiueny JO YWIT10

103 8y} aAoqe s)nsal Jo 431 aaoadsas ayy Aq suofoaiap Jo ojesidiin ay) Buiwwins Aq payeinole) “By/Bu (D3L) WalonD eousfeainb3 Aixol QoL -8'2'e'T

(WY epINBs.iosn/a|qel UoHELaU0o-GYUBWNUASL/PLMUESa1/A0E Bdo M 888) "SaNiBA GOOZ 2UNT OHAA UO pasiq J0joBd 8oUseANb3 Ajoixo) ¢ UoiBay Yd3sN ssjousq 431

f

SK710Z DE0 S0eL 431 UelnI-UNoI] - ¢ alqe \JONNZ0Z-¥0ZE08\P02E08\002\e0e-d ‘N ‘alliaxouy) ‘alliAXOUY BOLBWYISSL- VOBZS 9r8-MS POUISIN [BIRAIEUY SSON

“8L€ e ge'9 e [ 208k r B/bu g} v DYBU (D3L)

X , ¥ S B sausleAINbT A10ix01 8'2'e'Z

#500'0 81 g Z0L0°0 ye g an n re £000°0 4000

£zL'0 0|54 r | 8910 095 r ] 500 o8l r ] £000°0 aaso

610 6 D NOD PE0 v'e D NOD 10 L r 0 NOD 10 409.L-8°2'8'Z|

an n 70 ¥0 r rao anN n ol aagl-g'L'e’z

9e°0 Tl r re ¥8'0 8Z r re aN n rav £0 4000d-8'L'1'e'e,

an n re 810 8) r rgo an n rav 10 4Q0XH-8'2'9'r'e'e

9e0'0 A r rd 9900 A4 r rgo GELO0 fer4e] r rd €00 4a0ed-8°24'e'C'y

[ [ r ro &'l & r ro 190 190 r r 0L aaoed-g'Le’ey

aN n an n an n rav 1’0 4Q0XH-6'8'L'E'2')

820 8'C r rao [4 4] 44 r rao 810 8l r rgo 10 QaoxH-6'8'L'e'T'L

zL0 T r rao §z'0 5T r reo an n revo ) 4QOXH-8'2'9'e'2’L

20 4 r rd ze0 4] r rg gl0 9L r rg 10 qaoxH-s's'g'e’e

8L0 8t r rao 8p°0 R4 r ren 4%l zl r reo 10 JADXH-8'LY'ET)

/800 1870 r ren €10 € r rd anN n re 10 QaoxH-8'Ly'ez L

aN n rav an n rao an n re 100 4@0dH-6'8'L'v'e'e’L

8200 8L r g Glo Gt a0 7€0°0 y'e r rg 100 4Q0dH-8'2'9'Y'EZ'L

[440) [44 g £9°0 £9 g L0 Ll g 100 aandH-g'L'o'v'e'z'y
03l yinsey [ Beid | Berd 03l ynsay | Beld | beld FEN ynsoy | Belq | Beld [jeaequondy| 43l Juanisuon

sayaul 9-0 [eA qel sayaul 9-0 IBA qe sayoul 9-0 IBA qe yydag

Z2-aN L-gN L-INM38 d| uoijeso ajduieg

) r ZL's r Z8'l r 06k roo Bybu g1 - B/Bu [01)

: : aouajeainb3 Ayoixo ) giz'e’g

an n ran #500'0 8l r r ££00'0 [y r rav £€00°0 L ra £000°0 4000

G610°0 g9 r a 99'0 00zz r g Sv'0 00S ) r g 8040 09¢ r a £000°0 adoo

¥100 L0 r r AN L r NOO Zroo Zr'o r ro G900 S9'0 r O NOD 5] 4001-8'2'e'Z

an n 440 zr'o r rao an n an n 0L aaoL-g'le's

aN n rao yS0 8t r re aN n rao aN n ra £0 4008d-8'L'v'e'Z

anN n rao rL0 [ r ra aN n ra aN n rao L0 20OXH-8'L'9'%'e'T

an n rao ££0°0 [ r ra #800°0 820 r rao an n £0°0 4a0ed-8'2'e'e' L

5e°0 Ge0 r ro [ el r ro 250 280 r ro 8.0 8.0 r ro ol aaoed-8'Le'eL

anN n an n aN n aN n rao [§¢] 4QOXH-6'8'L'E'2'L

anN n rgo L0 Le r rao 10 Iy r raon 20 ze r reo Lo QQoxH6'8'L'e2'L

an n rao 910 9l r re an n rao aN n rao 10 4Q0XH-8'2'9'e'2')

aN n rao zZ'0 44 r ra Lo [ r rao zo z r ra L0 QgoxH-8'2'9'e'z’l

an n red Le0 L'e r rao 280°0 z8'0 r ren [4%0] Z'L r rao ) JQOXH-8'2'P'e'2 )

aN n rao [4X¢] 42 r ra aN n rao LL00 L0 r rao 10 qaoxH-8'L'y'ez’L

anN n aN n rd aN n rao anN n rao 10'0 400dH-6'8'2'¥'€'T' L

aN n rg z60°0 z6 r g 9v0'0 9y r rao 9v0'0 X4 rao 100 400dH-g'L'9'v'e’e’}

20°0 L g ¥9'0 ¥9 g 660 8E 8 820 8z g 100 aaodH-g'L'g'v'e’e’)
DIL ynsay | Bely | Beyd [WEIN ynsay | Beld | beld 0aL ynsay | beid | Peyd ETT ynsey | Beld | Beid [jeaequondy | 43l juanisuoy

sayoaul 9-0 IBA qen sayaul 9-0 IBA qe7 sayout 9-0 1BA gen sayaul 9-0 1BA qe yydeg

(1-avd - "dng pung) Xx-avd Z-as L-8s 1-ONOd d| uofjeso sjdweg

JU3A3 ¥102Z “LE Ainp
s}nsay ueinjjuixotqg V0628 POUIOIN
€ 2lqel,




Table 4

Summary of Non-Carcinogenic Compounds of Potential Concern (COPC)
Comparision to 1/10 of the Action Level
Open Burning Ground, RFAAP - July 2014 Soil Monitoring Event

Analyte Sample ID Method Result Flag  |Action level mg/kg AU T Quarter COPC
mg/kg mg/kg
Diphenylamine PAD-7 8270D 0.17 J 15000 1500 7/31/2014 n
Diphenylamine PAD-3 8270D 3.3 J 15000 1500 7/31/2014 n
Diphenylamine PAD-4 8270D 0.56 J 15000 1500 7/31/2014 n
Diphenylamine PAD-5 8270D 0.038 J 15000 1500 7/31/2014 n
Diphenylamine PAD-1 8270D 0.073 J 15000 1500 7/31/2014 n
Diphenylamine BERM-1 8270D 0.12 J 15000 1500 7/31/2014 n
Diphenylamine POND-1 8270D 0.098 J 15000 1500 7/31/2014 n
Diphenylamine PAD-6 8270D 1.7 J 15000 1500 7/31/2014 n
Diphenylamine SB-2 8270D 0.079 J 15000 1500 7/31/2014 n
Diphenylamine NB-2 8270D 0.17 J 15000 1500 7/31/2014 n
Diphenylamine NB-1 8270D 0.2 J 15000 1500 7/31/2014 n
Diphenylamine PAD-8 8270D 0.074 J 15000 1500 7/31/2014 n
Perchlorate SB-1 6850 0.00373 | 720 72 7/31/2014 n
Perchlorate PAD-7 6850 0.00181 | 720 72 7/31/2014 n
Perchlorate PAD-6 6850 0.00621 | 720 72 7/31/2014 n
Perchlorate PAD-5 6850 0.00756 | 720 72 7/31/2014 n
Perchlorate PAD-4 6850 0.00491 | 720 72 7/31/2014 n
Perchlorate POND-1 6850 0.00193 | 720 72 7/31/2014 n
HMX NB-2 8330B 0.224 J 49000 4900 7/31/2014 n
HMX PAD-4 8330B 0.836 J 49000 4900 7/31/2014 n
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Table 4

Summary of Non-Carcinogenic Compounds of Potential Concern (COPC)
Comparision to 1/10 of the Action Level
Open Burning Ground, RFAAP - July 2014 Soil Monitoring Event

Analyte Sample ID Method Result Flag  |Action level mg/kg AU T Quarter COPC
mg/kg mg/kg
Nitroglycerin PAD-6 8330B 53.1 62 6.2 7/31/2014 n
Nitroglycerin PAD-5 8330B 111 62 6.2 7/31/2014 n
Nitroglycerin PAD-4 8330B 17.5 62 6.2 7/31/2014 n
Nitroglycerin PAD-8 8330B 13.2 62 6.2 7/31/2014 n
Nitroglycerin NB-1 8330B 1.98 62 6.2 7/31/2014 n
Nitroglycerin PAD-3 8330B 174 62 6.2 7/31/2014 n
Nitroglycerin PAD-2 8330B 9.17 62 6.2 7/31/2014 n
Nitroglycerin NB-2 8330B 0.741 J 62 6.2 7/31/2014 n
Nitroglycerin PAD-1 8330B 23.1 62 6.2 7/31/2014 n
Nitroglycerin PAD-7 8330B 20.2 J 62 6.2 7/31/2014 n
Nitroglycerin BERM-1 8330B 14 62 6.2 7/31/2014 n
Nitroglycerin POND-1 8330B 8.66 62 6.2 7/31/2014 n
Mercury PAD-6 7471A 0.019 J 43 4.3 7/31/2014 n
Mercury PAD-5 7471A 0.027 J 43 4.3 7/31/2014 n
Diethylphthalate POND-1 8270D 0.36 490000 49000 7/31/2014 n
Diethylphthalate SB-2 8270D 0.51 490000 49000 7/31/2014 n
Diethylphthalate NB-2 8270D 0.65 490000 49000 7/31/2014 n
Diethylphthalate NB-1 8270D 1.2 490000 49000 7/31/2014 n
Diethylphthalate PAD-4 8270D 0.42 J 490000 49000 7/31/2014 n
Diethylphthalate PAD-6 8270D 0.78 J 490000 49000 7/31/2014 n
Diethylphthalate PAD-7 8270D 0.17 J 490000 49000 7/31/2014 n
Fluoranthene PAD-8 8270D 0.004 J 22000 2200 7/31/2014 n
Fluoranthene PAD-4 8270D 0.029 J 22000 2200 7/31/2014 n
Fluoranthene PAD-7 8270D 0.005 J 22000 2200 7/31/2014 n
Fluoranthene PAD-5 8270D 0.006 J 22000 2200 7/31/2014 n
Fluoranthene PAD-2 8270D 0.005 J 22000 2200 7/31/2014 n
Fluoranthene PAD-6 8270D 0.076 J 22000 2200 7/31/2014 n
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Summary of Non-Carcinogenic Compounds of Potential Concern (COPC)
Comparision to 1/10 of the Action Level
Open Burning Ground, RFAAP - July 2014 Soil Monitoring Event

Table 4

Analyte Sample ID Method Result Flag  |Action level mg/kg AU T Quarter COPC
mg/kg mg/kg
Di-n-butylphthalate NB-2 8270D 0.54 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-3 8270D 56 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-2 8270D 0.12 J 62000 6200 7/31/2014 n
Di-n-butylphthalate POND-1 8270D 0.4 62000 6200 7/31/2014 n
Di-n-butylphthalate BERM-1 8270D 2.1 62000 6200 7/31/2014 n
Di-n-butylphthalate SB-2 8270D 2.4 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-8 8270D 0.43 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-1 8270D 0.32 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-5 8270D 0.19 62000 6200 7/31/2014 n
Di-n-butylphthalate NB-1 8270D 0.99 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-4 8270D 1.1 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-6 8270D 20 62000 6200 7/31/2014 n
Di-n-butylphthalate PAD-7 8270D 0.48 J 62000 6200 7/31/2014 n
Selenium PAD-5 6010C 0.41 J 5100 510 7/31/2014 n
Barium PAD-6 6010C 92 J 190000 19000 7/31/2014 n
Barium NB-1 6010C 110 J 190000 19000 7/31/2014 n
Barium PAD-1 6010C 89 J 190000 19000 7/31/2014 n
Barium NB-2 6010C 100 J 190000 19000 7/31/2014 n
Barium PAD-4 6010C 140 J 190000 19000 7/31/2014 n
Barium PAD-3 6010C 92 J 190000 19000 7/31/2014 n
Barium PAD-5 6010C 140 J 190000 19000 7/31/2014 n
Barium PAD-2 6010C 120 J 190000 19000 7/31/2014 n
Barium PAD-7 6010C 100 J 190000 19000 7/31/2014 n
Barium BERM-1 6010C 81 J 190000 19000 7/31/2014 n
Barium POND-1 6010C 92 J 190000 19000 7/31/2014 n
Barium PAD-8 6010C 80 J 190000 19000 7/31/2014 n
Barium SB-2 6010C 120 J 190000 19000 7/31/2014 n
Barium SB-1 6010C 100 J 190000 19000 7/31/2014 n
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Table 4

Summary of Non-Carcinogenic Compounds of Potential Concern (COPC)
Comparision to 1/10 of the Action Level
Open Burning Ground, RFAAP - July 2014 Soil Monitoring Event

Analyte Sample ID Method Result Flag  |Action level mg/kg AU T Quarter COPC

mg/kg mg/kg
Silver PAD-8 6010C 0.11 J 5100 510 7/31/2014 n
Silver PAD-5 6010C 0.11 J 5100 510 7/31/2014 n
Silver PAD-4 6010C 0.15 J 5100 510 7/31/2014 n
Silver PAD-1 6010C 0.11 J 5100 510 7/31/2014 n
Silver PAD-3 6010C 0.14 J 5100 510 7/31/2014 n
Silver PAD-2 6010C 0.29 J 5100 510 7/31/2014 n
Cadmium PAD-3 6010C 0.1 J 800 80 7/31/2014 n
Cadmium SB-2 6010C 0.39 J 800 80 7/31/2014 n
Cadmium SB-1 6010C 0.23 J 800 80 7/31/2014 n
Cadmium NB-2 6010C 0.2 J 800 80 7/31/2014 n
Cadmium PAD-6 6010C 0.16 J 800 80 7/31/2014 n
Cadmium BERM-1 6010C 0.16 J 800 80 7/31/2014 n
Cadmium PAD-8 6010C 0.059 J 800 80 7/31/2014 n
Cadmium POND-1 6010C 0.14 J 800 80 7/31/2014 n
Cadmium PAD-5 6010C 0.11 J 800 80 7/31/2014 n
Cadmium PAD-7 6010C 0.11 J 800 80 7/31/2014 n
Cadmium NB-1 6010C 0.43 J 800 80 7/31/2014 n
Cadmium PAD-2 6010C 0.23 J 800 80 7/31/2014 n
Cadmium PAD-1 6010C 0.12 J 800 80 7/31/2014 n
Cadmium PAD-4 6010C 0.27 J 800 80 7/31/2014 n
Notes:

Action Level based on Table 1 Attachment 11.C-23-24 of June 2014 Class | permit modification

J - denotes result less than the QL

n - denotes Non-carcinogenic Compound of Potential Concern based on Regional Screening Level (RSL) Summary Table Jan 2015
See data validation report for final validated results.
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Summary of 3,3-Dimethylbenzidine Results - OBG Annual Soil Monitoring - RFAAP, Radford VA

Sample Date SamplelD Analyte Lab Result LoQ LOD Dilution
(mg/kg) Factor
07-Jan-08 BERM-1 3,3'-Dimethylbenzidine U 1.9 0.075 1
19-Nov-08 BERM-1 3,3'-Dimethylbenzidine U 1.8 0.072 1
28-Jan-09 BERM-1 3,3'-Dimethylbenzidine U 3.9 0.15 2
09-Dec-09 BERM-1 3,3'-Dimethylbenzidine U 2 0.079 1
02-Mar-10 BERM-1 3,3'-Dimethylbenzidine U 1.9 0.076 1
18-Nov-10 BERM-1 3,3'-Dimethylbenzidine U 1.9 0.076 1
31-Jan-11 BERM-1 3,3'-Dimethylbenzidine U 1.9 0.075 1
08-Jan-08 NB-1 3,3'-Dimethylbenzidine U 2 0.079 1
19-Nov-08 NB-1 3,3'-Dimethylbenzidine U 3.9 0.15 2
28-Jan-09 NB-1 3,3'-Dimethylbenzidine U 2.1 0.082 1
09-Dec-09 NB-1 3,3'-Dimethylbenzidine U 2 0.077 1
02-Mar-10 NB-1 3,3'-Dimethylbenzidine U 2 0.08 1
18-Nov-10 NB-1 3,3'-Dimethylbenzidine U 2.1 0.081 1
31-Jan-11 NB-1 3,3'-Dimethylbenzidine U 2 0.079 1
08-Jan-08 NB-2 3,3'-Dimethylbenzidine U 1.9 0.076 1
19-Nov-08 NB-2 3,3'-Dimethylbenzidine U 1.8 0.071 1
28-Jan-09 NB-2 3,3'-Dimethylbenzidine U 3.7 0.15 2
09-Dec-09 NB-2 3,3'-Dimethylbenzidine U 1.9 0.076 1
02-Mar-10 NB-2 3,3'-Dimethylbenzidine U 3.8 0.15 2
18-Nov-10 NB-2 3,3'-Dimethylbenzidine U 3.8 0.15 2
31-Jan-11 NB-2 3,3'-Dimethylbenzidine U 1.9 0.075 1
07-Jan-08 PAD-1 3,3'-Dimethylbenzidine U 1.9 0.075 1
24-Nov-08 PAD-1 3,3'-Dimethylbenzidine U 1.9 0.074 1
28-Jan-09 PAD-1 3,3'-Dimethylbenzidine U 3.9 0.15 2
09-Dec-09 PAD-1 3,3'-Dimethylbenzidine U 1.8 0.072 1
02-Mar-10 PAD-1 3,3'-Dimethylbenzidine U 1.9 0.074 1
17-Nov-10 PAD-1 3,3'-Dimethylbenzidine U 1.7 0.067 1
31-Jan-11 PAD-1 3,3'-Dimethylbenzidine U 24 0.95 12.5
05-Apr-12 PAD-1 3,3'-Dimethylbenzidine U 1.1 0.53 1
09-Apr-13 PAD-1 3,3'-Dimethylbenzidine U 1 0.52 1
31-Jul-14 PAD-1 3,3'-Dimethylbenzidine U 1 0.51 1
08-Jan-08 PAD-2 3,3'-Dimethylbenzidine U 1.9 0.075 1
24-Nov-08 PAD-2 3,3'-Dimethylbenzidine U 1.8 0.071 1
28-Jan-09 PAD-2 3,3'-Dimethylbenzidine U 7.6 0.3 4
09-Dec-09 PAD-2 3,3'-Dimethylbenzidine U 1.9 0.076 1
02-Mar-10 PAD-2 3,3'-Dimethylbenzidine U 1.9 0.075 1
17-Nov-10 PAD-2 3,3'-Dimethylbenzidine U 1.9 0.073 1
31-Jan-11 PAD-2 3,3'-Dimethylbenzidine U 1.9 0.073 1
05-Apr-12 PAD-2 3,3'-Dimethylbenzidine U 1.1 0.55 1
09-Apr-13 PAD-2 3,3'-Dimethylbenzidine U 1.1 0.56 1
31-Jul-14 PAD-2 3,3'-Dimethylbenzidine U 1 0.51 1
07-Jan-08 PAD-3 3,3'-Dimethylbenzidine U 1.9 0.074 1
24-Nov-08 PAD-3 3,3'-Dimethylbenzidine U 1.8 0.069 1
28-Jan-09 PAD-3 3,3'-Dimethylbenzidine U 1.9 0.076 1
09-Dec-09 PAD-3 3,3'-Dimethylbenzidine U 1.9 0.074 1
02-Mar-10 PAD-3 3,3'-Dimethylbenzidine U 2 0.079 1
17-Nov-10 PAD-3 3,3'-Dimethylbenzidine U 1.8 0.069 1
31-Jan-11 PAD-3 3,3'-Dimethylbenzidine U 3.9 0.15 2
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Summary of 3,3-Dimethylbenzidine Results - OBG Annual Soil Monitoring - RFAAP, Radford VA

Sample Date

05-Apr-12
09-Apr-13
31-Jul-14
08-Jan-08
24-Nov-08
28-Jan-09
09-Dec-09
02-Mar-10
17-Nov-10
31-Jan-11
05-Apr-12
09-Apr-13
31-Jul-14
07-Jan-08
24-Nov-08
28-Jan-09
09-Dec-09
02-Mar-10
17-Nov-10
01-Feb-11
10-Apr-12
09-Apr-13
31-Jul-14
07-Jan-08
24-Nov-08
28-Jan-09
09-Dec-09
02-Mar-10
17-Nov-10
01-Feb-11
05-Apr-12
09-Apr-13
31-Jul-14
07-Jan-08
24-Nov-08
28-Jan-09
09-Dec-09
02-Mar-10
18-Nov-10
01-Feb-11
05-Apr-12
09-Apr-13
31-Jul-14
07-Jan-08
24-Nov-08
28-Jan-09
09-Dec-09
02-Mar-10
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SamplelD

PAD-3
PAD-3
PAD-3
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-4
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-5
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-6
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-7
PAD-8
PAD-8
PAD-8
PAD-8
PAD-8

Analyte

3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
3,3'-Dimethylbenzidine
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Lab Result
(mg/kg)

cccCccCcccCcCccCcCccCcCcCcCcCcCcCcCcCcCcCccCccCccCccCcccCccCcccCccCcccccccccccccccccococ

LoQ

1.2
5.4
10
1.8
1.9
13
1.9
7.9
1.9
3.8
1.1
5.8
5.5
1.9

1.9
1.9
1.9
1.8
1.2
1.2

1.8
12
7.5
7.3

1.8
46
1.1
5.5
11
3.6
1.8
1.8
1.9
1.9
1.8
1.8
1.1
1.1

1.9
1.8

1.9
1.9

LOD

0.6
2.7
5.2
0.072
0.073
0.5
0.076
0.31
0.073
0.15
0.56
2.9
2.8
0.075
0.28
0.078
0.074
0.075
0.074
0.07
0.58
0.53
0.51
0.073
0.46
0.3
0.29
0.35
0.072
1.8
0.57
2.8
5.3
0.14
0.069
0.072
0.074
0.073
0.071
0.072
0.55
0.53
0.52
0.073
0.072
0.077
0.074
0.076
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Summary of 3,3-Dimethylbenzidine Results - OBG Annual Soil Monitoring - RFAAP, Radford VA

Sample Date SamplelD Analyte Lab Result LoQ LOD Dilution
(mg/kg) Factor
17-Nov-10 PAD-8 3,3'-Dimethylbenzidine U 1.9 0.073 1
01-Feb-11 PAD-8 3,3'-Dimethylbenzidine U 3.7 0.15 2
05-Apr-12 PAD-8 3,3'-Dimethylbenzidine U 1.2 0.58 1
09-Apr-13 PAD-8 3,3'-Dimethylbenzidine U 1.1 0.53 1
31-Jul-14 PAD-8 3,3'-Dimethylbenzidine U 1 0.51 1
07-Jan-08 PAD-X 3,3'-Dimethylbenzidine U 1.8 0.072 1
24-Nov-08 PAD-X 3,3'-Dimethylbenzidine U 1.8 0.07 1
28-Jan-09 PAD-X 3,3'-Dimethylbenzidine U 1.9 0.073 1
09-Dec-09 PAD-X 3,3'-Dimethylbenzidine U 1.8 0.072 1
02-Mar-10 PAD-X 3,3'-Dimethylbenzidine U 36 1.4 20
18-Nov-10 PAD-X 3,3'-Dimethylbenzidine U 1.9 0.073 1
31-Jan-11 PAD-X 3,3'-Dimethylbenzidine U 1.8 0.072 1
05-Apr-12 PAD-X 3,3'-Dimethylbenzidine U 1.1 0.56 1
09-Apr-13 PAD-X 3,3'-Dimethylbenzidine U 1.1 0.54 1
31-Jul-14 PAD-X 3,3'-Dimethylbenzidine U 1.1 0.53 1
08-Jan-08 POND-1 3,3'-Dimethylbenzidine U 1.9 0.074 1
19-Nov-08 POND-1 3,3'-Dimethylbenzidine U 2 0.077 1
28-Jan-09 POND-1 3,3'-Dimethylbenzidine U 2 0.08 1
09-Dec-09 POND-1 3,3'-Dimethylbenzidine U 2 0.079 1
02-Mar-10 POND-1 3,3'-Dimethylbenzidine U 2.2 0.087 1
17-Nov-10 POND-1 3,3'-Dimethylbenzidine U 2 0.078 1
31-Jan-11 POND-1 3,3'-Dimethylbenzidine U 2 0.077 1
08-Jan-08 SB-1 3,3'-Dimethylbenzidine U 2.1 0.082 1
19-Nov-08 SB-1 3,3'-Dimethylbenzidine U 2.4 0.093 1
28-Jan-09 SB-1 3,3'-Dimethylbenzidine U 2.1 0.084 1
09-Dec-09 SB-1 3,3'-Dimethylbenzidine U 2.3 0.09 1
02-Mar-10 SB-1 3,3'-Dimethylbenzidine U 2.4 0.096 1
18-Nov-10 SB-1 3,3'-Dimethylbenzidine U 2.2 0.086 1
31-Jan-11 SB-1 3,3'-Dimethylbenzidine U 1.9 0.075 1
08-Jan-08 SB-2 3,3'-Dimethylbenzidine U 2.2 0.089 1
19-Nov-08 SB-2 3,3'-Dimethylbenzidine U 2 0.078 1
28-Jan-09 SB-2 3,3'-Dimethylbenzidine U 2.2 0.085 1
09-Dec-09 SB-2 3,3'-Dimethylbenzidine U 2 0.077 1
02-Mar-10 SB-2 3,3'-Dimethylbenzidine U 2.5 0.099 1
18-Nov-10 SB-2 3,3'-Dimethylbenzidine U 2.2 0.088 1
31-Jan-11 SB-2 3,3'-Dimethylbenzidine U 2.3 0.092 1
Notes
U Denotes not detected at or above LOD.
PAD-X Denotes blind field duplicate for PAD-7
LOD Denotes laboratory limit of detection. Result reported on a dry weight basis and adjusted for
sample dilution, where applicable.
LoQ Denotes laboratory limit of quantitation. Result reported on a dry weight basis and adjusted for

sample dilution, where applicable.
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Appendix B



Appendix B: ProUCL OBG Risk Assessment Soil Data Input

A B C D E F G H | J
Arsenic D_Arsenic Chromium, D_Chromium, - Chromium, D_Chromium, Diphenylamine | D_Diphenylamine |Perchlorate D_Perchlorate

1 total total hexavalent hexavalent
2 1.8 1 14 1 0.28 0 0.12 1 0.00102 0
3 1.6 1 15 1 0.74 1 0.2 1 0.00102 0
4 1.3 1 12 1 0.3 0 0.17 1 0.00491 1
5 14 1 13 1 0.28 0 0.073 1 0.00756 1
6 22 1 35 1 1.6 1 0.034 0 0.00621 1
7 2 1 16 1 0.29 0 0.56 1 0.00181 1
8 1.6 1 13 1 0.28 0 0.038 1 0.00101 0
9 0.88 1 30 1 1.7 1
10 1.9 1 13 1 0.17 1
1 1.4 1 13 1 0.074 1
12 1.7 1 13 1 0.098 1
13 2.1 1 19 1 0.043 0
14 22 1 21 1 0.079 1
15
16
17

18




Appendix B: ProUCL OBG Risk Assessment Soil Data Input

K L M N 0 P Q R S
2D’i‘r11-itrotoluene B%zit’:to-toluene 2,6_Dinitrotoluene  |D_2,6 Dinitrotoluene 2,4,6_Trinitrotoluene ODIGZe,r:téG_Trinitrot HMX D_HMX RDX

’
2 0.083 0 0.418 1 0.083 0 0.09995 0 0.101
3 0.0986 0 0.104 0 0.131 1 0.0986 0 0.104
4 0.0989 0 0.0986 0 0.0989 0 0.224 1 5.28
5 0.249 1 0.102 0 0.101 0 0.101 0 0.102
6 0.104 0 0.0966 0 0.104 0 0.104 0 0.0966
7 3.18 1 0.0973 0 0.0986 0 0.836 1 0.0973
8 0.433 1 0.0996 0 0.102 0 0.102 0 0.0996
9 0.0966 0 0.0966 0 0.0966 0
10 0.0973 0 0.0973 0 0.0973 0
11 0.0996 0 0.0996 0 0.0996 0
12 2.28 1 0.327 1 0.101 0
13 0.0964 0 0.0964 0 0.0964 0
14 0.103 0 0.527 1 0.103 0
15
16
17

-
(o]




Appendix B: ProUCL OBG Risk Assessment Soil Data Input

T U Vv W X Y Z AA AB AC AD
1 D_RDX Nitroglycerin  D_Nitroglycerin Mercury D_Mercury Erij:;)llzlate Eﬁlz:::zl E;Eztl?t/(le Eﬁﬁ;ﬁ?yl Fluoranthene |D_Fluoranthene

2 0 14 1 0.016 0 0.068 0 0.068 0 0.003 0
3 0 1.98 1 0.016 0 1.2 1 0.33 1 0.005 1
4 1 0.741 1 0.017 0 0.65 1 0.075 0 0.029 1
5 0 231 1 0.027 1 0.068 0 0.068 0 0.006 1
6 0 9.17 1 0.019 1 0.068 0 0.068 0 0.076 1
7 0 17.5 1 0.016 0 0.42 1 0.07356 0 0.005 1
8 0 11.1 1 0.015 0 0.068 0 0.068 0 0.004 1
9 53.1 1 0.78 1 0.07356 0

10 20.2 1 0.17 1 0.07 0

1 13.2 1 0.067 0 0.15 1

12 8.66 1 0.36 1 0.069 0

13 0.0964 0 0.086 0 0.086 0

14 0.103 0 0.51 1 0.09 0

15 29 1

16 29.6 1

17 9.64 1

18 2.69 1




Appendix B: ProUCL OBG Risk Assessment Soil Data Input

AE AF AG AH Al AJ AK AL AM

1 Naphthalene | D_Naphthalene Benzo(a)anthracene |D_Benzo(a)anthracene Eltsh(j-hexyl)phthalate Et_ht;/llsh(ezn-(yl)phthalate ;[))rll-t?]-at::?ell E&Iz;{; -tt;utyl Lead

2 0.003 0 0.003 0 0.082 1 2.1 1 120
3 0.003 0 0.005 1 0.7 1 0.99 1 240
4 0.034 1 0.027 1 0.34 1 0.54 1 210
5 0.005 1 0.003 0 0.31 1 0.32 1 38
6 0.003 0 0.003 0 0.068 0 0.12 1 160
7 0.007 1 0.003 0 0.0713 0 1.1 1 270
8 0.003 0 0.003 0 0.068 0 0.19 1 150
9 0.0713 0 20 1 610
10 0.07 0 0.48 1 81
11 0.067 0 0.43 1 110
12 0.069 0 0.4 1 86
13 0.086 0 0.086 0 54
1 0.47 1 2.4 1 120
15

16

17

18




Appendix B: ProUCL OBG Risk Assessment Soil Data Input

AN AO AP AQ AR AS AT AU AV AW AX
D_Lead Selenium D_Selenium |Barium D_Barium Silver D_Silver Cadmium D_Cadmium | Dioxin/Furan |D_Dioxin/Furan

1

2 1 0.42 0 81 1 0.1 1 0.16 1 15 1
3 1 0.47 0 110 1 0.29 1 0.43 1 6.35 1
4 1 0.52 0 100 1 0.15 1 0.2 1 3.18 1
5 1 0.41 0 89 1 0.1 1 0.12 1 0.43 1
6 1 0.46 0 120 1 0.098 0 0.23 1 1.71 1
7 1 0.46 0 140 1 0.096 0 0.27 1 10.07 1
8 1 0.41 1 140 1 0.1 1 0.1 1 1.44 1
9 1 0.44 0 92 1 0.16 1 2.61 1
10 1 0.43 0 100 1 0.1 1 1.7 1
11 1 0.42 0 80 1 0.059 1 0.49 1
12 1 0.4 0 92 1 0.14 1 1.9 1
13 1 0.52 0 100 1 0.23 1 1.82 1
14 1 0.58 0 120 1 0.39 1 512 1
15

16

17

18




Appendix C



A B C D E F G H J K L
1 UCL Statistics for Data Sets with Non-Detects
2
3 User Selected Options
4 Date/Time of Computation  9/3/2015 10:30:33 AM
5 From File |APPENDIX Input Data OBG Risk Assessment Final Modified for ProUCL_a.xls
6 Full Precision OFF
7 Confidence Coefficient 95%
g | Number of Bootstrap Operations 2000
9
10 |Diphenylamine
11
12 General Statistics
13 Total Number of Observations 13 Number of Distinct Observations 12
14 Number of Detects 11 Number of Non-Detects 2
15 Number of Distinct Detects 10 Number of Distinct Non-Detects 2
16 Minimum Detect  0.038 Minimum Non-Detect  0.034
17 Maximum Detect 1.7 Maximum Non-Detect  0.043
18 Variance Detects 0.236 Percent Non-Detects 15.38%
19 Mean Detects 0.298 SD Detects 0.486
20 Median Detects 0.12 CV Detects 1.63
21 Skewness Detects 2.872 Kurtosis Detects 8.553
22 Mean of Logged Detects  -1.88 SD of Logged Detects 1.062
23
24 Normal GOF Test on Detecis Only
25 Shapiro Wilk Test Statistic 0.548 Shapiro Wilk GOF Test
26 5% Shapiro Wilk Critical Value 0.85 Detected Data Not Normal at 5% Significance Level
27 Lilliefors Test Statistic 0.398 Lilliefors GOF Test
28 5% Lilliefors Critical Value 0.267 Detected Data Not Normal at 5% Significance Level
29 Detected Data Not Normal at 5% Significance Level
30
31 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
32 Mean 0.258 Standard Error of Mean 0.127
33 SD 0.437 95% KM (BCA) UCL 0.518
34 95% KM (t) UCL 0.484 95% KM (Percentile Bootstrap) UCL 0.474
35 95% KM (z) UCL 0.467 95% KM Bootstrap t UCL 1.571
36 90% KM Chebyshev UCL 0.639 95% KM Chebyshev UCL 0.812
37 97.5% KM Chebyshev UCL 1.052 99% KM Chebyshev UCL 1.523
38
39 Gamma GOF Tests on Detected Observations Only
40 A-D Test Statistic 1.099 Anderson-Darling GOF Test
41 5% A-D Critical Value 0.757 Detected Data Not Gamma Distributed at 5% Significance Level
42 K-S Test Statistic ~ 0.311 Kolmogrov-Smiroff GOF
43 5% K-S Critical Value 0.264 Detected Data Not Gamma Distributed at 5% Significance Level
44 Detected Data Not Gamma Distributed at 5% Significance Level
45
46 Gamma Statistics on Detected Data Only
47 k hat (MLE) 0.875 k star (bias corrected MLE) 0.697
48 Theta hat (MLE) 0.341 Theta star (bias corrected MLE) 0.428
49 nu hat (MLE) 19.26 nu star (bias corrected) 15.34
50 MLE Mean (bias corrected) 0.298 MLE Sd (bias corrected) 0.357
51
52 Gamma Kaplan-Meier (KM) Statistics
53 k hat (KM) 0.348 nu hat (KM) 9.054




54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

A B C D E
Approximate Chi Square Value (9.05, a)

95% Gamma Approximate KM-UCL (use when n>=50)

F G H I J K
3.359 Adjusted Chi Square Value (9.05, B)

0.695 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

SD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (14.47, a)
95% Gamma Approximate UCL (use when n>=50)

0.01 Mean
1.7 Median
0.457 CcVv
0.657 k star (bias corrected MLE)
0.387 Theta star (bias corrected MLE)
17.08 nu star (bias corrected)
0.254 MLE Sd (bias corrected)

Adjusted Level of Significance (B)
6.894 Adjusted Chi Square Value (14.47, B)
0.533 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

L
2.883

0.81

0.254
0.098
1.799
0.557
0.456
14.47
0.34
0.0301
6.163
0.596

0.894 Shapiro Wilk GOF Test

0.85 Detected Data appear Lognormal at 5% Significance Level
0.218 Lilliefors GOF Test

0.267 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale

SD in Original Scale

95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.255 Mean in Log Scale
0.456 SD in Log Scale
0.481 95% Percentile Bootstrap UCL
0.604 95% Bootstrap t UCL
0.883

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)
KM SD (logged)
KM Standard Error of Mean (logged)

DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-2.106 95% H-UCL (KM -Log)
1.073 95% Critical H Value (KM-Log)
0.312
DL/2 Statistics

DL/2 Log-Transformed
0.255 Mean in Log Scale
0.456 SD in Log Scale
0.481 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

97.5% KM (Chebyshev) UCL

Suggested UCL to Use

1.052

-2.228
1.295
0.482
1.416

0.544
2.976

-2.199
1.246
0.787

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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110
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123
124
125
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129
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A

B C D E
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

F G H

I J K

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Perchlorate

General Statistics

Total Number of Observations 7 Number of Distinct Observations 6
Number of Detects 4 Number of Non-Detects 3
Number of Distinct Detects 4 Number of Distinct Non-Detects 2
Minimum Detect  0.00181 Minimum Non-Detect  0.00101
Maximum Detect  0.00756 Maximum Non-Detect  0.00102
Variance Detects 6.0473E-6 Percent Non-Detects  42.86%
Mean Detects  0.00512 SD Detects  0.00246
Median Detects  0.00556 CV Detects 0.48
Skewness Detects  -0.923 Kurtosis Detects 0.82
Mean of Logged Detects  -5.399 SD of Logged Detects 0.635
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.958 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.216 Lilliefors GOF Test
5% Lilliefors Critical Value 0.443 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean 0.00336 Standard Error of Mean  0.00113
SD  0.00259 95% KM (BCA) UCL  N/A
95% KM () UCL  0.00556 95% KM (Percentile Bootstrap) UCL ~ N/A
95% KM (z) UCL  0.00522 95% KM Bootstrapt UCL  N/A
90% KM Chebyshev UCL  0.00676 95% KM Chebyshev UCL  0.0083
97.5% KM Chebyshev UCL ~ 0.0104 99% KM Chebyshev UCL ~ 0.0146

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.379
0.659
0.282
0.396

Anderson-Darling GOF Test

Kolmogrov-Smirnoff GOF

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)
Approximate Chi Square Value (23.47, a)

4.152
0.00123

33.22
0.00512

1.677
13.45

k star (bias corrected MLE)
Theta star (bias corrected MLE)
nu star (bias corrected)

MLE Sd (bias corrected)

nu hat (KM)
Adjusted Chi Square Value (23.47, B)

Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

1.205
0.00425
9.637
0.00467

23.47
11.23




160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

A B C D E F

95% Gamma Approximate KM-UCL (use when n>=50)  0.00586

G H I J K L
95% Gamma Adjusted KM-UCL (use when n<50)  0.00703

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum  0.00181
Maximum 0.01
SD 0.00313

k hat (MLE) 4.093
Theta hat (MLE)  0.00176
nu hat (MLE)  57.31
MLE Mean (bias corrected)  0.00721

Approximate Chi Square Value (34.08, a) 21.73

95% Gamma Approximate UCL (use when n>=50) 0.0113

Mean 0.00721
Median  0.00756

CcVv 0.434

k star (bias corrected MLE) 2.434
Theta star (bias corrected MLE)  0.00296

nu star (bias corrected) 34.08
MLE Sd (bias corrected)  0.00462
Adjusted Level of Significance (B) 0.0158

Adjusted Chi Square Value (34.08, B) 18.81

95% Gamma Adjusted UCL (use when n<50)  N/A

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.863

5% Shapiro Wilk Critical Value 0.748
Lilliefors Test Statistic 0.302

5% Lilliefors Critical Value 0.443

Shapiro Wilk GOF Test
Detected Data appear Lognormal at 5% Significance Level
Lilliefors GOF Test

Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  0.00329
SD in Original Scale  0.00287
95% t UCL (assumes normality of ROS data)  0.0054
95% BCA Bootstrap UCL ~ 0.00512
95% H-UCL (Log ROS)  0.0179

Mean in Log Scale  -6.125
SD in Log Scale 1.024

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged) -6.042
KM SD (logged) 0.85
KM Standard Error of Mean (logged) 0.371

95% Percentile Bootstrap UCL'  0.00505
95% Bootstrap t UCL'  0.00562
95% H-UCL (KM -Log)  0.0107

95% Critical H Value (KM-Log) 3.286

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale  0.00315 Mean in Log Scale  -6.336
SD in Original Scale  0.00302 SD in Log Scale 1.251
95% t UCL (Assumes normality)  0.00536 95% H-Stat UCL  0.0373

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM () UCL  0.00556

95% KM (Percentile Bootstrap) UCL ~ N/A

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.




A B C D E F G H I J K L
213 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
214 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
215
216 |2,4-Dinitrotoluene
217
218 General Statistics
219 Total Number of Observations 13 Number of Distinct Observations 13
220 Number of Detects 4 Number of Non-Detects 9
221 Number of Distinct Detects 4 Number of Distinct Non-Detects 9
222 Minimum Detect 0.249 Minimum Non-Detect  0.083
223 Maximum Detect 3.18 Maximum Non-Detect 0.104
224 Variance Detects 2.043 Percent Non-Detects 69.23%
225 Mean Detects 1.536 SD Detects 1.429
226 Median Detects 1.357 CV Detects 0.931
227 Skewness Detects 0.317 Kurtosis Detects  -4.047
228 Mean of Logged Detects -0.0616 SD of Logged Detects 1.243
229
230 Normal GOF Test on Detecis Only
231 Shapiro Wilk Test Statistic 0.881 Shapiro Wilk GOF Test
232 5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
233 Lilliefors Test Statistic 0.28 Lilliefors GOF Test
234 5% Lilliefors Critical Value 0.443 Detected Data appear Normal at 5% Significance Level
235 Detected Data appear Normal at 5% Significance Level
236
237 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
238 Mean 0.53 Standard Error of Mean 0.307
239 SD 0.96 95% KM (BCA) UCL  N/A
240 95% KM (t) UCL 1.078 95% KM (Percentile Bootstrap) UCL ~ N/A
241 95% KM (z) UCL 1.035 95% KM Bootstrapt UCL ~ N/A
242 90% KM Chebyshev UCL 1.452 95% KM Chebyshev UCL 1.87
243 97.5% KM Chebyshev UCL 2.449 99% KM Chebyshev UCL 3.588
244
245 Gamma GOF Tests on Detected Observations Only
246 A-D Test Statistic ~ 0.404 Anderson-Darling GOF Test
247 5% A-D Critical Value 0.665 Detected data appear Gamma Distributed at 5% Significance Level
248 K-S Test Statistic 0.286 Kolmogrov-Smirmoff GOF
249 5% K-S Critical Value 0.402 Detected data appear Gamma Distributed at 5% Significance Level
250 Detected data appear Gamma Distributed at 5% Significance Level
251
252 Gamma Statistics on Detected Data Only
253 k hat (MLE) 1.158 k star (bias corrected MLE) 0.456
254 Theta hat (MLE) 1.326 Theta star (bias corrected MLE) 3.367
255 nu hat (MLE) 9.262 nu star (bias corrected) 3.649
256 MLE Mean (bias corrected) 1.536 MLE Sd (bias corrected) 2.274
257
258 Gamma Kaplan-Meier (KM) Statistics
259 k hat (KM) 0.305 nu hat (KM) 7.928
260 Approximate Chi Square Value (7.93, a) 2.694 Adjusted Chi Square Value (7.93, B) 2.278
261 95% Gamma Approximate KM-UCL (use when n>=50) 1.56 95% Gamma Adjusted KM-UCL (use when n<50) 1.844
262
263 Gamma ROS Statistics using Imputed Non-Detects
264 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
265 GROS may not be used when kstar of detected data is small such as < 0.1
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A B C D E
For such situations, GROS method tends to yield inflated values of UCLs and BTVs

F

G H I J K L

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

SD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (6.97, a)
95% Gamma Approximate UCL (use when n>=50)

0.01
3.18
1.024
0.282
1.701
7.327
0.479

2.154
1.551

Mean 0.479
Median 0.01
CcVv 2.135
k star (bias corrected MLE) 0.268
Theta star (bias corrected MLE) 1.788

nu star (bias corrected) 6.97

MLE Sd (bias corrected) 0.926
Adjusted Level of Significance (B) 0.0301
Adjusted Chi Square Value (6.97, B) 1.793

95% Gamma Adjusted UCL (use when n<50)  N/A

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

0.888
0.748
0.262
0.443

Shapiro Wilk GOF Test
Detected Data appear Lognormal at 5% Significance Level
Lilliefors GOF Test

Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale

SD in Original Scale

95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)
KM SD (logged)
KM Standard Error of Mean (logged)

DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

0.479 Mean in Log Scale  -3.297
1.024 SD in Log Scale 2.329
0.985 95% Percentile Bootstrap UCL 0.981
1.17 95% Bootstrap t UCL 3.769
22.78
-1.742 95% H-UCL (KM -Log) 1.332
1.27 95% Critical H Value (KM-Log) 3.337
0.407
DL/2 Statistics
DL/2 Log-Transformed
0.506 Mean in Log Scale  -2.112
1.01 SD in Log Scale 1.553
1.006 95% H-Stat UCL 2.306

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

95% KM (t) UCL

1.078

Suggested UCL to Use

95% KM (Percentile Bootstrap) UCL ~ N/A

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

2,6_Dinitrotoluene
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General Statistics

Total Number of Observations 7 Number of Distinct Observations
Number of Detects 1 Number of Non-Detects
Number of Distinct Detects 1 Number of Distinct Non-Detects

7
6
6

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

5 suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BT

2,4,6_Trinitrotoluene

The data set for variable 2,6_Dinitrotoluene was not processed!

General Statistics

Total Number of Observations 13 Number of Distinct Observations 13
Number of Detects 3 Number of Non-Detects 10
Number of Distinct Detects 3 Number of Distinct Non-Detects 10
Minimum Detect 0.131 Minimum Non-Detect  0.083
Maximum Detect 0.527 Maximum Non-Detect 0.104
Variance Detects ~ 0.0392 Percent Non-Detects 76.92%
Mean Detects 0.328 SD Detects 0.198
Median Detects 0.327 CV Detects 0.603
Skewness Detects  0.0303 Kurtosis Detects ~ N/A
Mean of Logged Detects  -1.264 SD of Logged Detects 0.707
Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 1 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.175 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean 0.14 Standard Error of Mean 0.0439
SD 0.129 95% KM (BCA) UCL  N/A
95% KM (t) UCL 0.218 95% KM (Percentile Bootstrap) UCL  N/A
95% KM (z) UCL 0.212 95% KM Bootstrapt UCL ~ N/A
90% KM Chebyshev UCL 0.271 95% KM Chebyshev UCL 0.331
97.5% KM Chebyshev UCL 0.414 99% KM Chebyshev UCL 0.577
Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test
Gamma Statistics on Detected Data Only
k hat (MLE) 3.493 k star (bias corrected MLE)  N/A
Theta hat (MLE) 0.094 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 20.96 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A




A B C D E F G H J K L
372 Gamma Kaplan-Meier (KM) Statistics
373 k hat (KM) 1.166 nu hat (KM) ~ 30.32
374 Adjusted Level of Significance (B) 0.0301
375 Approximate Chi Square Value (30.32, a) 18.74 Adjusted Chi Square Value (30.32, B) 17.46
376 95% Gamma Approximate KM-UCL (use when n>=50) 0.226 95% Gamma Adjusted KM-UCL (use when n<50) 0.242
377
378 Lognormal GOF Test on Detecied Observations Only
379 Shapiro Wilk Test Statistic 0.968 Shapiro Wilk GOF Test
380 5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Level
381 Lilliefors Test Statistic 0.248 Lilliefors GOF Test
382 5% Lilliefors Critical Value 0.512 Detected Data appear Lognormal at 5% Significance Level
383 Detected Data appear Lognormal at 5% Significance Level
384
385 Lognormal ROS Statistics Using Imputed Non-Detects
386 Mean in Original Scale  0.0841 Mean in Log Scale  -3.776
387 SD in Original Scale 0.161 SD in Log Scale 1.461
388 95% t UCL (assumes normality of ROS data) 0.164 95% Percentile Bootstrap UCL  N/A
389 95% BCA Bootstrap UCL  N/A 95% Bootstrapt UCL'  N/A
390 95% H-UCL (Log ROS) 0.318
391
392 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
393 KM Mean (logged) -2.206 95% H-UCL (KM -Log) 0.19
394 KM SD (logged) 0.586 95% Critical H Value (KM-Log) 2.217
395 KM Standard Error of Mean (logged) 0.199
396
397 DL/2 Statistics
398 DL/2 Normal DL/2 Log-Transformed
399 Mean in Original Scale 0.113 Mean in Log Scale  -2.615
400 SD in Original Scale 0.147 SD in Log Scale 0.824
401 95% t UCL (Assumes normality) 0.186 95% H-Stat UCL 0.189
402 DL/2 is not a recommended method, provided for comparisons and historical reasons
403
404 Nonparametric Distribution Free UCL Statistics
405 Detected Data appear Normal Distributed at 5% Significance Level
406
407 Suggested UCL to Use
408 95% KM (t) UCL 0.218 95% KM (Percentile Bootstrap) UCL  N/A
409 Warning: One or more Recommended UCL(s) not available!
410
411 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
412 Recommendations are based upon data size, data distribution, and skewness.
413 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
414 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
415
416 HMX
417
418 General Statistics
419 Total Number of Observations 13 Number of Distinct Observations 12
420 Number of Detects 2 Number of Non-Detects 11
421 Number of Distinct Detects 2 Number of Distinct Non-Detects 10
422 Minimum Detect 0.224 Minimum Non-Detect ~ 0.0964
423 Maximum Detect 0.836 Maximum Non-Detect 0.104
424 Variance Detects 0.187 Percent Non-Detects 84.62%
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Mean Detects 0.53 SD Detects

Median Detects 0.53 CV Detects
Skewness Detects  N/A Kurtosis Detects
Mean of Logged Detects  -0.838 SD of Logged Detects

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 0.163 Standard Error of Mean

SD 0.197 95% KM (BCA) UCL

95% KM (t) UCL 0.301 95% KM (Percentile Bootstrap) UCL

95% KM (z) UCL 0.29 95% KM Bootstrap t UCL

90% KM Chebyshev UCL 0.395 95% KM Chebyshev UCL
97.5% KM Chebyshev UCL 0.646 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE) 2.621 k star (bias corrected MLE)

Theta hat (MLE) 0.202 Theta star (bias corrected MLE)

nu hat (MLE) 10.48 nu star (bias corrected)

MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) 0.684 nu hat (KM)

Adjusted Level of Significance (B)

Approximate Chi Square Value (17.79, a) 9.24 Adjusted Chi Square Value (17.79, B)

95% Gamma Approximate KM-UCL (use when n>=50) 0.314 95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  0.0827 Mean in Log Scale

SD in Original Scale 0.235 SD in Log Scale

95% t UCL (assumes normality of ROS data) 0.199 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL 0.275 95% Bootstrap t UCL

95% H-UCL (Log ROS)  1.579

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 0.124 Mean in Log Scale
SD in Original Scale 0.219 SD in Log Scale
95% t UCL (Assumes normality) 0.232 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

L
0.433

0.817
N/A
0.931

0.0773
N/A
N/A
N/A

0.5
0.933

N/A
N/A
N/A
N/A

17.79

0.0301
8.374
0.347

-5.857
2.309
0.198

21.58

-2.664
0.854
0.191
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C D E
Data do not follow a Discernible Distribution at 5% Significance Level

95% KM (t) UCL

F

G

H I J K

Suggested UCL to Use

0.301

95% KM (% Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!

N/A

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RDX

Total Number of Observations
Number of Detects

Number of Distinct Detects

General Statistics

7
1
1

Number of Distinct Observations
Number of Non-Detects

Number of Distinct Non-Detects

7
6
6

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

5 suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BT

Nitroglycerin

The data set for variable RDX was not processed!

Total Number of Observations
Number of Detects

Number of Distinct Detects
Minimum Detect

Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

General Statistics

17
15
15
0.741
53.1
1845
16.25
13.2
1.464
2.358

Number of Distinct Observations
Number of Non-Detects

Number of Distinct Non-Detects
Minimum Non-Detect

Maximum Non-Detect

Percent Non-Detects

SD Detects

CV Detects

Kurtosis Detects

SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

0.88

0.881
0.166
0.229

Shapiro Wilk GOF Test

Detected Data Not Normal at 5% Significance Level

Lilliefors GOF Test

17

0.0964
0.103
11.76%
13.58
0.836
2.839
1.131

Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean

SD

95% KM (t) UCL

95% KM (z) UCL

90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

14.35
13.38
20.21
19.87
24.42
35.32

Standard Error of Mean

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM Bootstrap t UCL

95% KM Chebyshev UCL

99% KM Chebyshev UCL

3.359
19.94
20.09
22.16
28.99
47.77
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561
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565
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A B C D E F G H I J K
Gamma GOF Tests on Detected Observations Only

A-D Test Statistic 0.262 Anderson-Darling GOF Test
5% A-D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.165 Kolmogrov-Smirnoff GOF
5% K-S Critical Value 0.226 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 1.306 k star (bias corrected MLE) 1.089
Theta hat (MLE) 12.44 Theta star (bias corrected MLE) 14.92
nu hat (MLE) 39.17 nu star (bias corrected) 32.67
MLE Mean (bias corrected) 16.25 MLE Sd (bias corrected) 15.57
Gamma Kaplan-Meier (KM) Statistics
k hat (KM) 1.15 nu hat (KM)  39.08
Approximate Chi Square Value (39.08, a) 25.76 Adjusted Chi Square Value (39.08, B) 24.63
95% Gamma Approximate KM-UCL (use when n>=50) 21.76 95% Gamma Adjusted KM-UCL (use when n<50) 22.76
Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detected data is small such as < 0.1
For such situations, GROS method tends to yield inflated values of UCLs and BTVs
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 14.34
Maximum 53.1 Median 11.1
SD 13.8 CcVv 0.963
k hat (MLE) 0.556 k star (bias corrected MLE) 0.497
Theta hat (MLE) 25.78 Theta star (bias corrected MLE) 28.83
nu hat (MLE) 18.91 nu star (bias corrected) 16.91
MLE Mean (bias corrected) 14.34 MLE Sd (bias corrected) 20.33
Adjusted Level of Significance (B) 0.0346
Approximate Chi Square Value (16.91, a) 8.605 Adjusted Chi Square Value (16.91, B) 7.989
95% Gamma Approximate UCL (use when n>=50) 28.16 95% Gamma Adjusted UCL (use when n<50) 30.33
Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.912 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.23 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Detected Data Not Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects
Mean in Original Scale 14.44 Mean in Log Scale 2.067
SD in Original Scale 13.69 SD in Log Scale 1.34
95% t UCL (assumes normality of ROS data) 20.24 95% Percentile Bootstrap UCL ~ 20.18
95% BCA Bootstrap UCL ~ 21.31 95% Bootstrapt UCL' ~ 22.36
95% H-UCL (Log ROS)  56.89
UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
KM Mean (logged) 1.806 95% H-UCL (KM -Log) 208.4
KM SD (logged) 1.829 95% Critical H Value (KM-Log) 4.072

KM Standard Error of Mean (logged) 0.459
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DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 14.34 Mean in Log Scale
SD in Original Scale 13.8 SD in Log Scale
95% t UCL (Assumes normality) 20.18 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL '  20.21 95% KM (Percentile Bootstrap) UCL

1.728
2.07
496.9

20.09

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Mercury

General Statistics

Total Number of Observations 7 Number of Distinct Observations
Number of Detects 2 Number of Non-Detects

Number of Distinct Detects 2 Number of Distinct Non-Detects
Minimum Detect  0.019 Minimum Non-Detect

Maximum Detect ~ 0.027 Maximum Non-Detect

Variance Detects 3.2000E-5 Percent Non-Detects

Mean Detects  0.023 SD Detects

Median Detects 0.023 CV Detects

Skewness Detects  N/A Kurtosis Detects

Mean of Logged Detects  -3.788 SD of Logged Detects

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 0.0173 Standard Error of Mean

SD 0.0042 95% KM (BCA) UCL

95% KM (t) UCL  0.0216 95% KM (Percentile Bootstrap) UCL

95% KM (z) UCL  0.021 95% KM Bootstrap t UCL

90% KM Chebyshev UCL ~ 0.024 95% KM Chebyshev UCL
97.5% KM Chebyshev UCL ~ 0.0313 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

5
5
3
0.015
0.017
71.43%
0.00566
0.246
N/A
0.248

0.00224
N/A

N/A

N/A
0.0271
0.0396
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Not Enough Data to Perform GOF Test
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Gamma Statistics on Detected Data Only

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

32.73 k star (bias corrected MLE)
7.0281E-4 Theta star (bias corrected MLE)
130.9 nu star (bias corrected)
N/A MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)

Approximate Chi Square Value (237.24, a)
95% Gamma Approximate KM-UCL (use when n>=50)

16.95 nu hat (KM)
Adjusted Level of Significance (B)

202.6 Adjusted Chi Square Value (237.24, B)
0.0202 95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale

SD in Original Scale

95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

0.0116 Mean in Log Scale
0.00828 SD in Log Scale
0.0177 95% Percentile Bootstrap UCL
0.0173 95% Bootstrap t UCL
0.0243
DL/2 Statistics
DL/2 Log-Transformed

0.0123 Mean in Log Scale
0.00768 SD in Log Scale
0.0179 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

95% KM (t) UCL

Suggested UCL to Use
0.0216 95% KM (% Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!

N/A
N/A
N/A
N/A

237.2
0.0158

192.9
0.0213

-4.645
0.64
0.0166
0.0328

-4.532
0.519
0.0209

N/A

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Diethyl phthalate

Total Number of Observations
Number of Detects

Number of Distinct Detects
Minimum Detect

Maximum Detect

Variance Detects

Mean Detects

General Statistics

13 Number of Distinct Observations
7 Number of Non-Detects
7 Number of Distinct Non-Detects
0.17 Minimum Non-Detect
1.2 Maximum Non-Detect
0.113 Percent Non-Detects
0.584 SD Detects

10

0.067

0.086

46.15%
0.336
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722
723
724
725
726
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728
729
730
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Median Detects 0.51 CV Detects 0.575
Skewness Detects 0.95 Kurtosis Detects 1.139
Mean of Logged Detects  -0.69 SD of Logged Detects 0.624
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.95 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.159 Lilliefors GOF Test
5% Lilliefors Critical Value 0.335 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean 0.346 Standard Error of Mean 0.103
SD 0.344 95% KM (BCA) UCL 0.536
95% KM (t) UCL 0.529 95% KM (Percentile Bootstrap) UCL 0.521
95% KM (z) UCL 0.515 95% KM Bootstrap t UCL 0.578
90% KM Chebyshev UCL 0.655 95% KM Chebyshev UCL 0.795
97.5% KM Chebyshev UCL 0.99 99% KM Chebyshev UCL 1.372

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.144 Anderson-Darling GOF Test

0.711 Detected data appear Gamma Distributed at 5% Significance Level
0.117 Kolmogrov-Smirnoff GOF

0.313 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (26.19, a)

3.429 k star (bias corrected MLE) 2.055
0.17 Theta star (bias corrected MLE) 0.284
48.01 nu star (bias corrected) 28.77
0.584 MLE Sd (bias corrected) 0.408
Gamma Kaplan-Meier (KM) Statistics

k hat (KM) 1.007 nu hat (KM)  26.19
15.53 Adjusted Chi Square Value (26.19, B) 14.37
0.583 95% Gamma Adjusted KM-UCL (use when n<50) 0.63

95% Gamma Approximate KM-UCL (use when n>=50)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

SD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (10.87, a)
95% Gamma Approximate UCL (use when n>=50)

0.01 Mean 0.319
1.2 Median 0.17
0.381 CcVv 1.192
0.477 k star (bias corrected MLE) 0.418
0.67 Theta star (bias corrected MLE) 0.764
12.39 nu star (bias corrected) 10.87
0.319 MLE Sd (bias corrected) 0.494

Adjusted Level of Significance (B) 0.0301

4.489 Adjusted Chi Square Value (10.87, B) 3.922

0.773 95% Gamma Adjusted UCL (use when n<50) 0.885
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Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.981 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.155 Lilliefors GOF Test
5% Lilliefors Critical Value 0.335 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level
Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 0.358 Mean in Log Scale  -1.489
SD in Original Scale 0.349 SD in Log Scale 1.033
95% t UCL (assumes normality of ROS data) 0.53 95% Percentile Bootstrap UCL 0.521
95% BCA Bootstrap UCL 0.551 95% Bootstrap t UCL 0.597

95% H-UCL (Log ROS) 0.914

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged) -1.619 95% H-UCL (KM -Log) 0.922
KM SD (logged) 1.089 95% Critical H Value (KM-Log) 3.005

KM Standard Error of Mean (logged) 0.326

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 0.331 Mean in Log Scale -1.915
SD in Original Scale 0.371 SD in Log Scale 1.448
95% t UCL (Assumes normality) 0.514 95% H-Stat UCL 1.955
DL/2 is not a recommended method, provided for comparisons and historical reasons
Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level
Suggested UCL to Use

95% KM (t) UCL 0.529 95% KM (Percentile Bootstrap) UCL 0.521

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Dimethyl phthalate

General Statistics

Total Number of Observations 13 Number of Distinct Observations
Number of Detects 2 Number of Non-Detects

Number of Distinct Detects 2 Number of Distinct Non-Detects
Minimum Detect 0.15 Minimum Non-Detect

Maximum Detect 0.33 Maximum Non-Detect

Variance Detects  0.0162 Percent Non-Detects

Mean Detects 0.24 SD Detects

Median Detects 0.24 CV Detects

Skewness Detects  N/A Kurtosis Detects

Mean of Logged Detects  -1.503 SD of Logged Detects

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

11

0.068
0.09
84.62%
0.127
0.53
N/A
0.558
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Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean

SD

95% KM (t) UCL

95% KM (z) UCL

90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

0.0945 Standard Error of Mean
0.0714 95% KM (BCA) UCL
0.144 95% KM (Percentile Bootstrap) UCL
0.141 95% KM Bootstrap t UCL
0.178 95% KM Chebyshev UCL
0.269 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

6.761 k star (bias corrected MLE)
0.0355 Theta star (bias corrected MLE)
27.04 nu star (bias corrected)
N/A MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) 1.751 nu hat (KM)

Adjusted Level of Significance (B)

Approximate Chi Square Value (45.51, a) 31.04 Adjusted Chi Square Value (45.51, B)

95% Gamma Approximate KM-UCL (use when n>=50) 0.139 95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  0.0439 Mean in Log Scale
SD in Original Scale  0.0947 SD in Log Scale
95% t UCL (assumes normality of ROS data) 0.0907 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL 0.114 95% Bootstrap t UCL

95% H-UCL (Log ROS) 0.194

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale  0.068 Mean in Log Scale
SD in Original Scale  0.0848 SD in Log Scale

95% t UCL (Assumes normality) 0.11 95% H-Stat UCL
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.144
Warning: One or more Recommended UCL(s) not available!

95% KM (% Bootstrap) UCL

0.028
N/A
N/A
N/A

0.217
0.373

N/A
N/A
N/A
N/A

45.51

0.0301

29.34
0.147

-4.528

1.537
0.0909

0.573

-3.03
0.702
0.1

N/A

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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849 Recommendations are based upon data size, data distribution, and skewness.
850 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
851 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
852
853 |Fluoranthene
854
855 General Statistics
856 Total Number of Observations 7 Number of Distinct Observations 6
857 Number of Detects 6 Number of Non-Detects 1
858 Number of Distinct Detects 5 Number of Distinct Non-Detects 1
859 Minimum Detect  0.004 Minimum Non-Detect  0.003
860 Maximum Detect  0.076 Maximum Non-Detect  0.003
861 Variance Detects 8.2297E-4 Percent Non-Detects 14.29%
862 Mean Detects  0.0208 SD Detects 0.0287
863 Median Detects  0.0055 CV Detects 1.377
864 Skewness Detects 1.937 Kurtosis Detects 3.59
865 Mean of Logged Detects  -4.559 SD of Logged Detects 1.208
866
867 Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
868 guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
869 For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
870 Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
871
872 Normal GOF Test on Detecis Only
873 Shapiro Wilk Test Statistic 0.686 Shapiro Wilk GOF Test
874 5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Level
875 Lilliefors Test Statistic 0.364 Lilliefors GOF Test
876 5% Lilliefors Critical Value 0.362 Detected Data Not Normal at 5% Significance Level
877 Detected Data Not Normal at 5% Significance Level
878
879 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
880 Mean 0.0183 Standard Error of Mean 0.0104
881 SD  0.025 95% KM (BCA) UCL  0.0353
882 95% KM () UCL ~ 0.0384 95% KM (Percentile Bootstrap) UCL ~ 0.0353
883 95% KM (z) UCL  0.0353 95% KM Bootstrap t UCL 0.378
884 90% KM Chebyshev UCL ~ 0.0494 95% KM Chebyshev UCL ~ 0.0635
885 97.5% KM Chebyshev UCL ~ 0.083 99% KM Chebyshev UCL 0.121
886
887 Gamma GOF Tests on Detected Observations Only
888 A-D Test Statistic ~ 0.81 Anderson-Darling GOF Test
889 5% A-D Critical Value 0.718 Detected Data Not Gamma Distributed at 5% Significance Level
890 K-S Test Statistic 0.382 Kolmogrov-Smirmoff GOF
891 5% K-S Critical Value 0.342 Detected Data Not Gamma Distributed at 5% Significance Level
892 Detected Data Not Gamma Distributed at 5% Significance Level
893
894 Gamma Statistics on Detected Data Only
895 k hat (MLE) 0.856 k star (bias corrected MLE) 0.539
896 Theta hat (MLE) 0.0243 Theta star (bias corrected MLE) 0.0386
897 nu hat (MLE) 10.27 nu star (bias corrected) 6.469
898 MLE Mean (bias corrected) 0.0208 MLE Sd (bias corrected) 0.0284
899
900 Gamma Kaplan-Meier (KM) Statistics
901 k hat (KM) 0.533 nu hat (KM) 7.469
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Approximate Chi Square Value (7.47, a)

95% Gamma Approximate KM-UCL (use when n>=50)

F
2.431

0.0562

G H I J K L

Adjusted Chi Square Value (7.47, B) 1.656

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

SD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (8.87, a)
95% Gamma Approximate UCL (use when n>=50)

0.004
0.076
0.0265

0.942
0.0205
13.19
0.0193

3.25
0.0526

95% Gamma Adjusted KM-UCL (use when n<50) 0.0825
Mean 0.0193

Median  0.006
CcVv 1.374

k star (bias corrected MLE) 0.634
Theta star (bias corrected MLE) 0.0304
nu star (bias corrected) 8.872
MLE Sd (bias corrected) 0.0242
Adjusted Level of Significance (B) 0.0158
Adjusted Chi Square Value (8.87, B) 2.312
95% Gamma Adjusted UCL (use when n<50) 0.074

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

0.791
0.788
0.344
0.362

Shapiro Wilk GOF Test
Detected Data appear Lognormal at 5% Significance Level
Lilliefors GOF Test

Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale

SD in Original Scale

95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.0179
0.0273
0.038
0.0389
0.646

Mean in Log Scale  -4.966

SD in Log Scale 1.541

95% Percentile Bootstrap UCL' ~ 0.0351
95% Bootstrap t UCL 0.206

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)
KM SD (logged)
KM Standard Error of Mean (logged)

DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

-4.737 95% H-UCL (KM -Log) 0.1
1.111 95% Critical H Value (KM-Log) 4.015
0.46
DL/2 Statistics

DL/2 Log-Transformed

0.0181 Mean in Log Scale  -4.836

0.0272 SD in Log Scale 1.325

0.038 95% H-Stat UCL 0.236

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

97.5% KM (Chebyshev) UCL

0.083

Suggested UCL to Use

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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Recommendations are based upon data size, data distribution, and skewness.

I J K

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Naphthalene

General Statistics
Total Number of Observations 7
Number of Detects 3

Number of Distinct Detects 3

Number of Distinct Observations
Number of Non-Detects

Number of Distinct Non-Detects

Minimum Detect  0.005 Minimum Non-Detect  0.003
Maximum Detect ~ 0.034 Maximum Non-Detect  0.003
Variance Detects 2.6233E-4 Percent Non-Detects 57.14%
Mean Detects  0.0153 SD Detects 0.0162
Median Detects  0.007 CV Detects 1.056
Skewness Detects 1.702 Kurtosis Detects ~ N/A
Mean of Logged Detects  -4.547 SD of Logged Detects 1.024
Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.801 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.363 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level
Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
Mean 0.00829 Standard Error of Mean  0.0049
SD  0.0106 95% KM (BCA) UCL  N/A
95% KM (t) UCL  0.0178 95% KM (Percentile Bootstrap) UCL ~ N/A
95% KM (z) UCL  0.0164 95% KM Bootstrapt UCL  N/A
90% KM Chebyshev UCL ~ 0.023 95% KM Chebyshev UCL  0.0297
97.5% KM Chebyshev UCL ~ 0.0389 99% KM Chebyshev UCL ~ 0.0571
Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test
Gamma Statistics on Detected Data Only
k hat (MLE) 1.498 k star (bias corrected MLE)  N/A
Theta hat (MLE) 0.0102 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 8.989 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A
Gamma Kaplan-Meier (KM) Statistics
k hat (KM) 0.612 nu hat (KM) 8.566
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1008 Adjusted Level of Significance (B) 0.0158
1009 Approximate Chi Square Value (8.57, a) 3.067 Adjusted Chi Square Value (8.57, B) 2.164
1010 95% Gamma Approximate KM-UCL (use when n>=50) 0.0231 95% Gamma Adjusted KM-UCL (use when n<50) 0.0328
1011
1012 Lognormal GOF Test on Detecied Observations Only
1013 Shapiro Wilk Test Statistic 0.877 Shapiro Wilk GOF Test
1014 5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Level
1015 Lilliefors Test Statistic 0.324 Lilliefors GOF Test
1016 5% Lilliefors Critical Value 0.512 Detected Data appear Lognormal at 5% Significance Level
1017 Detected Data appear Lognormal at 5% Significance Level
1018
1019 Lognormal ROS Statistics Using Imputed Non-Detects
1020 Mean in Original Scale  0.00682 Mean in Log Scale  -6.637
1021 SD in Original Scale.  0.0123 SD in Log Scale 2.208
1022 95% t UCL (assumes normality of ROS data) 0.0158 95% Percentile Bootstrap UCL ~ 0.015
1023 95% BCA Bootstrap UCL  0.0166 95% Bootstrapt UCL'  0.0347
1024 95% H-UCL (Log ROS)  11.94
1025
1026 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
1027 KM Mean (logged) -5.268 95% H-UCL (KM -Log)  0.0218
1028 KM SD (logged) 0.83 95% Critical H Value (KM-Log) 3.234
1029 KM Standard Error of Mean (logged) 0.384
1030
1031 DL/2 Statistics
1032 DL/2 Normal DL/2 Log-Transformed
1033 Mean in Original Scale  0.00743 Mean in Log Scale  -5.664
1034 SD in Original Scale.  0.0119 SD in Log Scale 1.201
1035 95% t UCL (Assumes normality) 0.0162 95% H-Stat UCL  0.058
1036 DL/2 is not a recommended method, provided for comparisons and historical reasons
1037
1038 Nonparametric Distribution Free UCL Statistics
1039 Detected Data appear Normal Distributed at 5% Significance Level
1040
1041 Suggested UCL to Use
1042 95% KM (t) UCL  0.0178 95% KM (Percentile Bootstrap) UCL ~ N/A
1043 Warning: One or more Recommended UCL(s) not available!
1044
1045 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
1046 Recommendations are based upon data size, data distribution, and skewness.
1047 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
1048 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
1049
1050 Benzo(a)anthracene
1051
1052 General Statistics
1053 Total Number of Observations 7 Number of Distinct Observations
1054 Number of Detects 2 Number of Non-Detects
1055 Number of Distinct Detects 2 Number of Distinct Non-Detects 1
1056 Minimum Detect  0.005 Minimum Non-Detect  0.003
1057 Maximum Detect ~ 0.027 Maximum Non-Detect  0.003
1058 Variance Detects 2.4200E-4 Percent Non-Detects 71.43%
1059 Mean Detects  0.016 SD Detects 0.0156
1060 Median Detects 0.016 CV Detects 0.972
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Skewness Detects  N/A Kurtosis Detects

Mean of Logged Detects  -4.455 SD of Logged Detects

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 0.00671 Standard Error of Mean

SD  0.00831 95% KM (BCA) UCL

95% KM (t) UCL  0.0153 95% KM (Percentile Bootstrap) UCL

95% KM (z) UCL  0.014 95% KM Bootstrap t UCL

90% KM Chebyshev UCL ~ 0.02 95% KM Chebyshev UCL
97.5% KM Chebyshev UCL ~ 0.0345 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE) 1.71 k star (bias corrected MLE)

Theta hat (MLE)  0.00935 Theta star (bias corrected MLE)

nu hat (MLE) 6.842 nu star (bias corrected)

MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) 0.653 nu hat (KM)

Adjusted Level of Significance (B)

Approximate Chi Square Value (9.14, a) 3.411 Adjusted Chi Square Value (9.14, B)

95% Gamma Approximate KM-UCL (use when n>=50) 0.018 95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale  0.00466 Mean in Log Scale

SD in Original Scale  0.01 SD in Log Scale

95% t UCL (assumes normality of ROS data) 0.012 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL ~ 0.0154 95% Bootstrap t UCL

95% H-UCL (Log ROS) 339269

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale  0.00564 Mean in Log Scale
SD in Original Scale  0.00951 SD in Log Scale
95% t UCL (Assumes normality) 0.0126 95% H-Stat UCL

L
N/A

1.192

0.00444
N/A

N/A

N/A
0.0261
0.0509

N/A
N/A
N/A
N/A

9.139
0.0158

2.443
0.0251

-8.65
3.401
0.0117
0.302

-5.917
1.111
0.0309
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1114 DL/2 is not a recommended method, provided for comparisons and historical reasons
1115
1116 Nonparametric Distribution Free UCL Statistics
1117 Data do not follow a Discernible Distribution at 5% Significance Level
1118
1119 Suggested UCL io Use
1120 95% KM (BCA) UCL  N/A
1121 Warning: One or more Recommended UCL(s) not available!
1122
1123 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
1124 Recommendations are based upon data size, data distribution, and skewness.
1125 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
1126 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
1127
1128 |bis(2-Ethylhexyl)phthalate
1129
1130 General Statistics
1131 Total Number of Observations 13 Number of Distinct Observations 11
1132 Number of Detects 5 Number of Non-Detects 8
1133 Number of Distinct Detects 5 Number of Distinct Non-Detects 6
1134 Minimum Detect ~ 0.082 Minimum Non-Detect ~ 0.067
1135 Maximum Detect 0.7 Maximum Non-Detect  0.086
1136 Variance Detects  0.0515 Percent Non-Detects 61.54%
1137 Mean Detects 0.38 SD Detects 0.227
1138 Median Detects 0.34 CV Detects 0.596
1139 Skewness Detects 0.228 Kurtosis Detects 0.714
1140 Mean of Logged Detects' -1.173 SD of Logged Detects 0.808
1141
1142 Normal GOF Test on Detecis Only
1143 Shapiro Wilk Test Statistic 0.981 Shapiro Wilk GOF Test
1144 5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Level
1145 Lilliefors Test Statistic 0.178 Lilliefors GOF Test
1146 5% Lilliefors Critical Value 0.396 Detected Data appear Normal at 5% Significance Level
1147 Detected Data appear Normal at 5% Significance Level
1148
1149 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
1150 Mean 0.188 Standard Error of Mean 0.0613
1151 SD 0.198 95% KM (BCA) UCL 0.29
1152 95% KM (t) UCL 0.297 95% KM (Percentile Bootstrap) UCL 0.287
1153 95% KM (z) UCL 0.288 95% KM Bootstrap t UCL 0.289
1154 90% KM Chebyshev UCL 0.372 95% KM Chebyshev UCL 0.455
1155 97.5% KM Chebyshev UCL 0.57 99% KM Chebyshev UCL 0.797
1156
1157 Gamma GOF Tests on Detected Observations Only
1158 A-D Test Statistic 0.3 Anderson-Darling GOF Test
1159 5% A-D Critical Value 0.683 Detected data appear Gamma Distributed at 5% Significance Level
1160 K-S Test Statistic 0.258 Kolmogrov-Smirmoff GOF
1161 5% K-S Critical Value 0.36 Detected data appear Gamma Distributed at 5% Significance Level
1162 Detected data appear Gamma Distributed at 5% Significance Level
1163
1164 Gamma Statistics on Detected Data Only
1165 k hat (MLE) 2.582 k star (bias corrected MLE) 1.166
1166 Theta hat (MLE) 0.147 Theta star (bias corrected MLE) 0.326
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1167 nu hat (MLE) 25.82 nu star (bias corrected) 11.66
1168 MLE Mean (bias corrected) 0.38 MLE Sd (bias corrected) 0.352
1169
1170 Gamma Kaplan-Meier (KM) Statistics
1171 k hat (KM) 0.902 nu hat (KM)  23.46
1172 Approximate Chi Square Value (23.46, a) 13.44 Adjusted Chi Square Value (23.46, B) 12.37
1173 95% Gamma Approximate KM-UCL (use when n>=50) 0.328 95% Gamma Adjusted KM-UCL (use when n<50) 0.356
1174
1175 Gamma ROS Statistics using Imputed Non-Detects
1176 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1177 GROS may not be used when kstar of detected data is small such as < 0.1
1178 For such situations, GROS method tends to yield inflated values of UCLs and BTVs
1179 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1180 Minimum 0.01 Mean 0.152
1181 Maximum 0.7 Median 0.01
1182 SD 0.229 Cv 1.5
1183 k hat (MLE) 0.459 k star (bias corrected MLE) 0.404
1184 Theta hat (MLE) 0.332 Theta star (bias corrected MLE) 0.377
1185 nu hat (MLE) 11.92 nu star (bias corrected) 10.5
1186 MLE Mean (bias corrected) 0.152 MLE Sd (bias corrected) 0.24
1187 Adjusted Level of Significance (B) 0.0301
1188 Approximate Chi Square Value (10.50, a) 4.259 Adjusted Chi Square Value (10.50, B) 3.71
1189 95% Gamma Approximate UCL (use when n>=50) 0.376 95% Gamma Adjusted UCL (use when n<50) 0.432
1190
1191 Lognormal GOF Test on Detected Observations Only
1192 Shapiro Wilk Test Statistic 0.89 Shapiro Wilk GOF Test
1193 5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Level
1194 Lilliefors Test Statistic 0.301 Lilliefors GOF Test
1195 5% Lilliefors Critical Value 0.396 Detected Data appear Lognormal at 5% Significance Level
1196 Detected Data appear Lognormal at 5% Significance Level
1197
1198 Lognormal ROS Statistics Using Imputed Non-Detects
1199 Mean in Original Scale 0.164 Mean in Log Scale  -2.664
1200 SD in Original Scale 0.221 SD in Log Scale 1.345
1201 95% t UCL (assumes normality of ROS data) 0.273 95% Percentile Bootstrap UCL 0.27
1202 95% BCA Bootstrap UCL 0.284 95% Bootstrap t UCL 0.337
1203 95% H-UCL (Log ROS) 0.665
1204
1205 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
1206 KM Mean (logged) -2.112 95% H-UCL (KM -Log) 0.341
1207 KM SD (logged) 0.868 95% Critical H Value (KM-Log) 2.627
1208 KM Standard Error of Mean (logged) 0.269
1209
1210 DL/2 Statistics
1211 DL/2 Normal DL/2 Log-Transformed
1212 Mean in Original Scale 0.168 Mean in Log Scale  -2.504
1213 SD in Original Scale 0.218 SD in Log Scale 1.193
1214 95% t UCL (Assumes normality) 0.276 95% H-Stat UCL 0.5
1215 DL/2 is not a recommended method, provided for comparisons and historical reasons
1216
1217 Nonparametric Distribution Free UCL Statistics
1218 Detected Data appear Normal Distributed at 5% Significance Level
1219
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1220 Suggested UCL io Use
1221 95% KM (t) UCL 0.297 95% KM (Percentile Bootstrap) UCL 0.287
1222
1223 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
1224 Recommendations are based upon data size, data distribution, and skewness.
1225 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
1226 However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
1227
1228 |Di-n-butyl phthalate
1229
1230 General Statistics
1231 Total Number of Observations 13 Number of Distinct Observations 13
1232 Number of Detects 12 Number of Non-Detects 1
1233 Number of Distinct Detects 12 Number of Distinct Non-Detects 1
1234 Minimum Detect 0.12 Minimum Non-Detect  0.086
1235 Maximum Detect 20 Maximum Non-Detect  0.086
1236 Variance Detects ~ 31.18 Percent Non-Detects 7.692%)
1237 Mean Detects 2.423 SD Detects 5.584
1238 Median Detects 0.51 CV Detects 2.305
1239 Skewness Detects 3.361 Kurtosis Detects 11.46
1240 Mean of Logged Detects'  -0.278 SD of Logged Detects 1.362
1241
1242 Normal GOF Test on Detecis Only
1243 Shapiro Wilk Test Statistic 0.434 Shapiro Wilk GOF Test
1244 5% Shapiro Wilk Critical Value 0.859 Detected Data Not Normal at 5% Significance Level
1245 Lilliefors Test Statistic 0.418 Lilliefors GOF Test
1246 5% Lilliefors Critical Value 0.256 Detected Data Not Normal at 5% Significance Level
1247 Detected Data Not Normal at 5% Significance Level
1248
1249 Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
1250 Mean 2.243 Standard Error of Mean 1.499
1251 SD 5.174 95% KM (BCA) UCL 5.186
1252 95% KM (t) UCL 4.914 95% KM (Percentile Bootstrap) UCL 5.16
1253 95% KM (z) UCL 4.708 95% KM Bootstrapt UCL ~ 19.63
1254 90% KM Chebyshev UCL 6.739 95% KM Chebyshev UCL 8.776
1255 97.5% KM Chebyshev UCL ~ 11.6 99% KM Chebyshev UCL  17.16
1256
1257 Gamma GOF Tests on Detected Observations Only
1258 A-D Test Statistic 1.296 Anderson-Darling GOF Test
1259 5% A-D Critical Value 0.782 Detected Data Not Gamma Distributed at 5% Significance Level
1260 K-S Test Statistic 0.265 Kolmogrov-Smirmoff GOF
1261 5% K-S Critical Value 0.258 Detected Data Not Gamma Distributed at 5% Significance Level
1262 Detected Data Not Gamma Distributed at 5% Significance Level
1263
1264 Gamma Statistics on Detected Data Only
1265 k hat (MLE) 0.54 k star (bias corrected MLE) 0.461
1266 Theta hat (MLE) 4.486 Theta star (bias corrected MLE) 5.26
1267 nu hat (MLE) 12.96 nu star (bias corrected) 11.05
1268 MLE Mean (bias corrected) 2.423 MLE Sd (bias corrected) 3.57
1269
1270 Gamma Kaplan-Meier (KM) Statistics
1271 k hat (KM) 0.188 nu hat (KM) 4.886
1272 Approximate Chi Square Value (4.89, a) 1.1 Adjusted Chi Square Value (4.89, B) 0.869
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1273 95% Gamma Approximate KM-UCL (use when n>=50) 9.964 95% Gamma Adjusted KM-UCL (use when n<50) 12.61
1274
1275 Gamma ROS Statistics using Imputed Non-Detects
1276 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1277 GROS may not be used when kstar of detected data is small such as < 0.1
1278 For such situations, GROS method tends to yield inflated values of UCLs and BTVs
1279 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1280 Minimum 0.01 Mean 2.237
1281 Maximum 20 Median 0.48
1282 SD 5.388 CcVv 2.409
1283 k hat (MLE) 0.455 k star (bias corrected MLE) 0.402
1284 Theta hat (MLE) 4.913 Theta star (bias corrected MLE) 5.571
1285 nu hat (MLE) 11.84 nu star (bias corrected) 10.44
1286 MLE Mean (bias corrected) 2.237 MLE Sd (bias corrected) 3.53
1287 Adjusted Level of Significance (B) 0.0301
1288 Approximate Chi Square Value (10.44, a) 4.218 Adjusted Chi Square Value (10.44, B) 3.672
1289 95% Gamma Approximate UCL (use when n>=50) 5.536 95% Gamma Adjusted UCL (use when n<50) 6.36
1290
1291 Lognormal GOF Test on Detected Observations Only
1292 Shapiro Wilk Test Statistic 0.918 Shapiro Wilk GOF Test
1293 5% Shapiro Wilk Critical Value 0.859 Detected Data appear Lognormal at 5% Significance Level
1294 Lilliefors Test Statistic 0.181 Lilliefors GOF Test
1295 5% Lilliefors Critical Value 0.256 Detected Data appear Lognormal at 5% Significance Level
1296 Detected Data appear Lognormal at 5% Significance Level
1297
1298 Lognormal ROS Statistics Using Imputed Non-Detects
1299 Mean in Original Scale 2.238 Mean in Log Scale  -0.527
1300 SD in Original Scale 5.387 SD in Log Scale 1.584
1301 95% t UCL (assumes normality of ROS data) 4.901 95% Percentile Bootstrap UCL 5.124
1302 95% BCA Bootstrap UCL 6.803 95% Bootstrap t UCL 18.97
1303 95% H-UCL (Log ROS)  12.51
1304
1305 UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed
1306 KM Mean (logged) -0.445 95% H-UCL (KM -Log) 6.83
1307 KM SD (logged) 1.38 95% Critical H Value (KM-Log) 3.548
1308 KM Standard Error of Mean (logged) 0.4
1309
1310 DL/2 Statistics
1311 DL/2 Normal DL/2 Log-Transformed
1312 Mean in Original Scale 2.239 Mean in Log Scale  -0.498
1313 SD in Original Scale 5.387 SD in Log Scale 1.527
1314 95% t UCL (Assumes normality) 4.902 95% H-Stat UCL 10.58
1315 DL/2 is not a recommended method, provided for comparisons and historical reasons
1316
1317 Nonparametric Distribution Free UCL Statistics
1318 Detected Data appear Lognormal Distributed at 5% Significance Level
1319
1320 Suggested UCL io Use
1321 97.5% KM (Chebyshev) UCL  11.6
1322
1323 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
1324 Recommendations are based upon data size, data distribution, and skewness.
1325 These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

General Statistics

Total Number of Observations 13 Number of Distinct Observations 9
Number of Detects 1 Number of Non-Detects 12
Number of Distinct Detects 1 Number of Distinct Non-Detects 9

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

5 suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BT

Silver

The data set for variable Selenium was not processed!

General Statistics

Total Number of Observations 7 Number of Distinct Observations 5
Number of Detects 5 Number of Non-Detects 2
Number of Distinct Detects 3 Number of Distinct Non-Detects 2

Minimum Detect 0.11 Minimum Non-Detect  0.096

Maximum Detect 0.29 Maximum Non-Detect ~ 0.098

Variance Detects  0.00608 Percent Non-Detects 28.57%

Mean Detects 0.154 SD Detects 0.078

Median Detects 0.11 CV Detects 0.506

Skewness Detects 1.986 Kurtosis Detects 3.948

Mean of Logged Detects  -1.951 SD of Logged Detects 0.421

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.687 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.32 Lilliefors GOF Test
5% Lilliefors Critical Value 0.396 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 0.137 Standard Error of Mean 0.0273

SD  0.0645 95% KM (BCA) UCL  N/A

95% KM (t) UCL 0.19 95% KM (Percentile Bootstrap) UCL ~ N/A

95% KM (z) UCL 0.182 95% KM Bootstrapt UCL ~ N/A
90% KM Chebyshev UCL 0.219 95% KM Chebyshev UCL 0.256
97.5% KM Chebyshev UCL 0.308 99% KM Chebyshev UCL 0.409

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic 0.813 Anderson-Darling GOF Test
5% A-D Critical Value 0.68 Detected Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.348 Kolmogrov-Smirnoff GOF
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5% K-S Critical Value

Detected data follow Appr. Gamma Distribution at 5% Significance Level

F G H I J K
0.358

Gamma Statistics on Detected Data Only

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

6.368 k star (bias corrected MLE)
0.0242 Theta star (bias corrected MLE)
63.68 nu star (bias corrected)

0.154 MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)
Approximate Chi Square Value (63.55, a)
95% Gamma Approximate KM-UCL (use when n>=50)

4.539 nu hat (KM)
46.21 Adjusted Chi Square Value (63.55, B)
0.189 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum

Maximum

SD

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Approximate Chi Square Value (10.00, a)
95% Gamma Approximate UCL (use when n>=50)

0.01 Mean
0.29 Median
0.0948 CcVv
1.083 k star (bias corrected MLE)
0.104 Theta star (bias corrected MLE)
15.17 nu star (bias corrected)
0.113 MLE Sd (bias corrected)

Adjusted Level of Significance (B)
3.942 Adjusted Chi Square Value (10.00, B)
0.286 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

L

Detected data appear Gamma Distributed at 5% Significance Level

2.681
0.0574
26.81
0.0941

63.55
41.78
0.209

0.113
0.11
0.84
0.714
0.158
10
0.134
0.0158

2.881
0.392

0.73 Shapiro Wilk GOF Test

0.762 Detected Data Not Lognormal at 5% Significance Level
0.328 Lilliefors GOF Test

0.396 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale

SD in Original Scale

95% t UCL (assumes normality of ROS data)
95% BCA Bootstrap UCL

95% H-UCL (Log ROS)

0.125 Mean in Log Scale
0.0808 SD in Log Scale
0.184 95% Percentile Bootstrap UCL
N/A 95% Bootstrap t UCL
0.245

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)
KM SD (logged)
KM Standard Error of Mean (logged)

DL/2 Normal
Mean in Original Scale

SD in Original Scale

-2.063 95% H-UCL (KM -Log)
0.364 95% Critical H Value (KM-Log)
0.154
DL/2 Statistics

DL/2 Log-Transformed
0.124 Mean in Log Scale
0.0819 SD in Log Scale

-2.238
0.598

N/A

N/A

0.19
2.276

-2.258
0.627
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95% t UCL (Assumes normality) 0.184 95% H-Stat UCL 0.256

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.19 95% KM (Percentile Bootstrap) UCL ~ N/A
Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Dioxin/Furan

General Statistics
Total Number of Observations 13 Number of Distinct Observations 13

Number of Missing Observations 0

Minimum 0.43 Mean 2.948
Maximum 10.07 Median 1.82
SD 2.729 Std. Error of Mean 0.757
Coefficient of Variation 0.926 Skewness 1.779

Normal GOF Test

Shapiro Wilk Test Statistic 0.789 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.866 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.265 Lilliefors GOF Test
5% Lilliefors Critical Value 0.246 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.297 95% Adjusted-CLT UCL (Chen-1995) 4.592
95% Modified-t UCL (Johnson-1978) 4.359

Gamma GOF Test

A-D Test Statistic 0.47 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.75 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.207 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value 0.241 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.551 k star (bias corrected MLE) 1.244
Theta hat (MLE) 1.901 Theta star (bias corrected MLE) 2.369
nu hat (MLE)  40.33 nu star (bias corrected) 32.35
MLE Mean (bias corrected) 2.948 MLE Sd (bias corrected) 2.642
Approximate Chi Square Value (0.05) 20.35
Adjusted Level of Significance  0.0301 Adjusted Chi Square Value 19
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1485 Assuming Gamma Distribution
1486 95% Approximate Gamma UCL (use when n>=50) 4.686 95% Adjusted Gamma UCL (use when n<50) 5.018
1487
1488 Lognormal GOF Test
1489 Shapiro Wilk Test Statistic 0.946 Shapiro Wilk Lognormal GOF Test
1490 5% Shapiro Wilk Critical Value 0.866 Data appear Lognormal at 5% Significance Level
1491 Lilliefors Test Statistic 0.19 Lilliefors Lognormal GOF Test
1492 5% Lilliefors Critical Value 0.246 Data appear Lognormal at 5% Significance Level
1493 Data appear Lognormal at 5% Significance Level
1494
1495 Lognormal Statistics
1496 Minimum of Logged Data  -0.844 Mean of logged Data 0.725
1497 Maximum of Logged Data 2.31 SD of logged Data 0.899
1498
1499 Assuming Lognormal Distribution
1500 95% H-UCL 6.197 90% Chebyshev (MVUE) UCL 5.344
1501 95% Chebyshev (MVUE) UCL 6.418 97.5% Chebyshev (MVUE) UCL 7.91
1502 99% Chebyshev (MVUE) UCL  10.84
1503
1504 Nonparametric Distribution Free UCL Statistics
1505 Data appear to follow a Discernible Distribution at 5% Significance Level
1506
1507 Nonparametric Distribution Free UCLs
1508 95% CLT UCL 4.193 95% Jackknife UCL 4.297
1509 95% Standard Bootstrap UCL 4.131 95% Bootstrap-t UCL 5.475
1510 95% Hall's Bootstrap UCL 6.229 95% Percentile Bootstrap UCL 4.234
1511 95% BCA Bootstrap UCL 4.478
1512 90% Chebyshev(Mean, Sd) UCL 5.219 95% Chebyshev(Mean, Sd) UCL 6.247
1513 97.5% Chebyshev(Mean, Sd) UCL 7.675 99% Chebyshev(Mean, Sd) UCL 10.48
1514
1515 Suggested UCL io Use
1516 95% Adjusted Gamma UCL 5.018
1517
1518 Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
1519 These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
1520 and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
1521 For additional insight the user may want to consult a statistician.
1522




Appendix D



09/23/2015
11:43:27

OUTPUT FILE - C:\REAMS\OBG1.O0UT

RISK EXPOSURE DEFAULT FILE USED -

SYSTEM DEFAULTS

SETUP DEFAULT FILE USED - OBG RISK ASSESSMENT

FILE PARAMETER DEFAULT FILE USED -

SYSTEM DEFAULTS

KA KR A AR AR A A A A A A AR A A A A A A R A A A A A A A A A A A A AR A AR A A AR A AR A A AR A A AR A AR A AR A A A A A AR A Ak kA Ak kA Ak kA Ak kh k%

RISK ANALYSIS RESULTS

KA R A AR A A A A A A A AR A A A A A A AR A A A A A A A A A A A A A A A AR A A A A A AR A A AR A AR A A AR A AR A A A A A A AR Ak kA Ak kA Ak kA kA kh k%

KKK AR KA AR KA A AR A AR A A AR A AR A A AR A A AR A A A A A Ak Ak Ak kA Ak Ak kA kkxx*

KAA KA A A A A A I A A I A AR A AR I A AR A AR I A A I A AR I A A A A Ak A A A kA K,k x

** TOTAL EXPOSURE RISK
**  TOTAL HAZARD INDEX

* x

1.3829700E-5 **
0.2632782668 **

* *

KKK AR KA AR KA A AR A AR A A AR A AR A A AR A A AR A A A A A Ak Ak Ak kA kA Ak kA kkx %

KAA KA AR A A AR A A A A AR A AR I A A I A AR I A A I A AR A A A A A A A Ak A Kk h*

KAhkA Ak I A AR I ARk I A A I A A dk Ak A A h A Ak hrk kK

SOIL
GROUND WATER
SURFACE WATER
FOOD
AIR

LRI I e I 3 b I S b b I S b S b b S db b Y

COMMERCIAL

CHEMICAL -
MEDIA

DIPHENYLAMINE

TOTAL

SOIL INGESTION/CONTACT/INHALATION

TOTAL PATHWAY RISKS

KA A A I A AR A AR I A AR A AR I A AR A AR A Ak kK

HAZARD RISK
0.2632782668 1.3829700E-5
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0

HAZARD/RISK RESULTS BY CHEMICAL

HAZARD

CHEMICAL - 2,4-DINITROTOLUENE

MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

HAZARD

0.0000510292
0.0000510292

0.0006536298
0.0006536298

ER R I I I S b I I b e S b S Sb b I S b S

0.00000000000000E+0
0.00000000000000E+0

1.44800000000000E-7
1.44800000000000E-7



CHEMICAL - 2, 6-DINITROTOLUENE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - 2,4, 6-TRINITROTOLUENE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCINE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - NITROGLYCERINE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - MERCURY (INORGANIC)

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIETHYLPHTHALATE

MEDIA HAZARD

.0005054064
.00050540064

.0004230275
0.0004230275

(HMX)

0.0000052829
0.0000052829

(RDX)

.0016009671
.0016009671

.2450808561
0.2450808561

0.0131509750
.0131509750

2.70700000000000E-7
2.70700000000000E-7

2.30000000000000E-9
2.30000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

1.88700000000000E-7
1.88700000000000E-7

1.48800000000000E-7
1.48800000000000E-7

0.00000000000000E+0
0.00000000000000E+0

RISK



TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - FLUORANTHENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - NAPHTHALENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BENZ (A) ANTHRACENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BIS (2-ETHYLHEXYL) PHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIBUTYLPHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - SELENIUM

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

.0000005897
0.0000005897

0.0000027382
.0000027382

.0007079683
.0007079683

.0000000000
0.0000000000

0.0000180081
.0000180081

.0001406699
.0001406699

.0000702881
0.0000702881

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0

2.59000000000000E-8
2.59000000000000E-8

1.06000000000000E-8
1.06000000000000E-8

1.80000000000000E-9
1.80000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0



CHEMICAL - SILVER AND COMPOUNDS

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIOXIN

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - PERCHLORATE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - 3,3'-DIMETHYLBENZIDINE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

RIS b I b b S b b I S b S Sb b S db b S 4

SOIL INGESTION - COMMERCIAL
CHEMICAL

HAZARD

DIPHENYLAMINE
2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE

2,4,6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCI
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

.0000325342

0.0000325342

0.0008274959

.0008274959

.0000068004
.0000068004

.0000000000

0.0000000000

HAZARD/RISK RESULTS BY MEDIA

O O O O O O O o o o

.0000360274
.0004614726
.0003578767
.0003732877
.0000051541
.0015068493
.1730308219
.0000005661
.0000017765
.0000007620

0.
0.

4.
4.

0.
0.

1.
1.

P O O RFr FPF ODNFEF P O

00000000000000E+0
00000000000000E+0

11300000000000E-7
11300000000000E-7

00000000000000E+0
00000000000000E+0

26248000000000E-5
26248000000000E-5

R I IR I I b e S b I S b e S b S S b e S 2 4

.00000000000000E+0
.02200000000000E-7
.91700000000000E-7
.00000000000000E-9
.00000000000000E+0
.77600000000000E-7
.05100000000000E-7
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10



BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

SELENIUM

SILVER AND COMPOUNDS
DIOXIN

PERCHLORATE
3,3"'"-DIMETHYLBENZIDINE

SOIL CONTACT - COMMERCIAL

CHEMICAL

DIPHENYLAMINE

2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE
2,4,6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCI
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

DIOXIN

3,3'-DIMETHYLBENZIDINE

ATIR INHALATION VIA SOIL - COMMERCIAL
CHEMICAL

2,4-DINITROTOLUENE

MERCURY (INORGANIC)

NAPHTHALENE

BENZ (A) ANTHRACENE

SELENIUM

DIOXIN

HAZARD

BRI I e dh A R i S A b S S S i S b b I S b b 4

O O O O O o O O

ACCEPTABLE CONCENTRATIONS

.0000000000
.0000127140
.0000993151
.0000702055
.0000325342
.0004296233
.0000068004
.0000000000

.0000150018
.0001921572
.0001475297
.0000497398
.0000001288
.0000941178
.0720500342
.0000000236
.0000009617
.0000004125
.0000000000
.0000052941
.0000413548
.0000536685
.0000000000

.0000000000
.0131509750
.0007067938
.0000000000
.0000000826
.0003442041

O O P O O O F O

.00000000000000E+0
.25000000000000E-8
.90000000000002E-8
.0000000000000E-10
.00000000000000E+0
.11000000000000E-8
.37000000000001E-8
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10
.30000000000000E-9
.0000000000000E-10
.00000000000000E+0
.49000000000000E-8
.71150000000000E-6

.0000000000000E-10
.00000000000000E+0
.57000000000000E-8
.30000000000000E-9
.00000000000000E+0
.86900000000000E-7

.00000000000001E-9
.30000000000000E-9
.00000000000000E+0
.00000000000000E+0
.00000000000000E+0
.99500000000000E-7
.00000000000000E+0O
.91330000000002E-6

R R I dh A b S A b R S A S S A b R S I S dh dh 4

CHEMICAL: Arsenic

Soil, Non-carcinogenic 0.0000000000 0.0000000000



Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium III and compounds

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium(VI)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diphenylamine

Soil, Non-carcinogenic

Soil, Carcinogenic
Groundwater, Non-carcinogenic

Groundwater, Carcinogenic

O O O O O O O O O o o o o o O O O O O O O O O o o o o

O O O O O O O O O o o o o o

o O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0520000000
.0520000000
.0000000000
.0000000000

O O O O O O O O O o o o o o O O O O O O O o o o o o o

O O O O O O O O O o o o o o

20615.
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

6475116208



Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic

Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,6-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4,6-Trinitrotoluene
Soil, Non-carcinogenic
Soil, Carcinogenic
Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

O O O O O O O o o o

O O O O O O O O o o o o+ K

O O O O O O O O O o o o o o

O O O O O o O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0780000000
.0780000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4180000000
.4180000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2180000000
.2180000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O o o o o

1649

O O O O O O O O o o o o 4

[00]
N
~J

O O O O O O O o o o o o

515.

94.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2516100092
.4447513812
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0571959516
.5441448098
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

3329275284
7826086957



Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Octahydro-1357-tetranitro-1357-tetrazocine
.3010000000
.3010000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

O O O O O O O

0

O O O O O O O O O o o o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

CHEMICAL: Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Nitroglycerine

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic
Surface Water, Carcinogenic
Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

5

O O O O O O O O O o o o u

20
20

O O O O O o O

.2800000000
.2800000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2100000000
.2100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

(HMX)

O O O O O o O

56976

O O O O O O O o o o o o o

3298.
.9809220986
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

N
[GIEN]

O O O O O O O o o o o

82.
135.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O o O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2819663442
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

0065611592

4625812134
8198924731



Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Mercury (inorganic)
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dimethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic

o O O O

O O O O O O O O O O o o o o O O O O O O O O O o o o o o

O O O O O O O O O o o o o

.0000000000
.0000000000
.0000000000
.0000000000

.0216000000
.0216000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.5290000000
.5290000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

o O O O

O O O O O O O O O o o o o =

.0000000000
.0000000000
.0000000000
.0000000000

.6424637717
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

897066.304900797

0.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O o o o o

O O O O O O O o o o o o o

0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



Fish/Shellfish, Carcinogenic

CHEMICAL: Fluoranthene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Naphthalene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Benz (a)anthracene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Bis(2-ethylhexyl)phthalate

O O O O O O O O O o o o o o O O O O O O O O O o o o o o

O O O O O O O O O o o o o o

.0000000000

.0830000000
.0830000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0178000000
.0178000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0270000000
.0270000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

10

30311.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o u O O O O O O O o o o o o o

O O O O O O O O O o o o N o

.0000000000

8837192316

.1423686626
.6872586873
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.5471698113
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dibutylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Selenium

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Barium and compounds
Soil, Non-carcinogenic
Soil, Carcinogenic

Groundwater, Non-carcinogenic

O O O O O O O O O O o o o o

e
o B

O O O O O O O O O O O

O O O O O O O O O o o o o o

.2970000000
.2970000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.6000000000
.6000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4100000000
.4100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000

0.0000000000
0.0000000000

11

16492.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

N
[}
a1

O O O O O O O O o o o o

82462.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

5833.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

5783397471

5595098880

1353386989

0.0000000000
0.0000000000
0.0000000000



Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Silver and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Cadmium and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dioxin

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

O O O O O O O o o o o

O O O O O O O O O o o o o o

O O O O O O O O O o o o o o

O O O O O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.1900000000
.1900000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000050180
.0000050180
.0000000000
.0000000000
.0000000000
.0000000000
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O O O O O O O o o o o

5840.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o o o o o o

O O O O O O O O O o o o o o

O O O O o O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

0083604330

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0060640784
.0000122003
.0000000000
.0000000000
.0000000000
.0000000000



Air, Non-carcinogenic 0.0000000000 0.0000000000
Air, Carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Non-carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Non-carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Non-carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Carcinogenic 0.0000000000 0.0000000000
CHEMICAL: Perchlorate
Soil, Non-carcinogenic 0.0055600000 817.5989647668
Soil, Carcinogenic 0.0055600000 0.0000000000
Groundwater, Non-carcinogenic 0.0000000000 0.0000000000
Groundwater, Carcinogenic 0.0000000000 0.0000000000
Surface Water, Non-carcinogenic 0.0000000000 0.0000000000
Surface Water, Carcinogenic 0.0000000000 0.0000000000
Air, Non-carcinogenic 0.0000000000 0.0000000000
Air, Carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Non-carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Non-carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Non-carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Carcinogenic 0.0000000000 0.0000000000
CHEMICAL: 3,3'-Dimethylbenzidine
Soil, Non-carcinogenic 2.6500000000 0.0000000000
Soil, Carcinogenic 2.6500000000 0.2099043153
Groundwater, Non-carcinogenic 0.0000000000 0.0000000000
Groundwater, Carcinogenic 0.0000000000 0.0000000000
Surface Water, Non-carcinogenic 0.0000000000 0.0000000000
Surface Water, Carcinogenic 0.0000000000 0.0000000000
Air, Non-carcinogenic 0.0000000000 0.0000000000
Air, Carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Non-carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Non-carcinogenic 0.0000000000 0.0000000000
Fruit/Vegetables, Carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Non-carcinogenic 0.0000000000 0.0000000000
Fish/Shellfish, Carcinogenic 0.0000000000 0.0000000000

BRI I R I dh g S A IR e S A R S A b I A A R S I b 4 CALCULATION ALGORITHMS R IR R I d b R S A I I A b R S S R e A I R S dh b dh i

KKk kKKK kkxkKkxkKkxkKk  Hazard/Risk Associated with INGESTION via SOIL  ***kkkkkkkskxkxks

Using the following Calculation

CS x IR x CF x EF x ED

13



Intake (mg/Kg-day) = -————————————————————-

where

CS 1is the Chemical Concentration in the Soil (mg/kg)
IR 1is the Ingestion Rate (mgsoil/day)

CF 1is the Conversion Factor (10 "~ -6 Kg/mg)

EF is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years)

BW 1is the Body Weight (Kg)

AT 1is the Averaging Time (days)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| === | === | === | === |
CS User Defined User Defined User Defined User Defined
IR 200.00 114.28; 489.50 (M) 100.00 100.00
CF 0.000001 0.000001 0.000001 0.000001
EF 350 350 250 250
ED 6 Incl. in IR Adj. 25 25
BW 15 Incl. in IR Adj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

KA A KA KK A XK AXAX Hazard/Risk Associated with DERMAL CONTACT via SOIL  **F&xdxkdxdkkkdx

Using the following Calculation

CS x CF x ABS x EF x (ED x SA x AF) x DFSadj
Intake (mg/Kg-day) = ————=—————---—--——-mm oo

where

CS is the Chemical Concentration in the Soil (mg/kg)

CF 1is the Conversion Factor (10 "~ -6 Kg/mg)

SA 1is the Skin Surface Area for Contact (cm”2/event)

AF is the Soil to Skin Adherence Factor (unitless)

ABS is the Absorption Factor (unitless)

EF is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years)

DFS is the Residential soil dermal contact factor (mg-year/kg-day)

BW 1is the Body Weight (Kg)

AT 1is the Averaging Time (days)

(RfDo modified for dermal exposure: RfDo x gastrointestinal absorption factor; CSFo
modified for dermal exposure: CSFo/gastrointestinal absorption factor)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

14



CS
CF
SA
AF
ABS
EF
ED

DFSadj

BW
AT

User Defined
0.000001
2800

0.12

User Defined
350

6
Not Used
15
365 x 6

User Defined
0.000001

Incl. in DFSadj.

0.07
User Defined
350

Incl. in DFSadj.

361; 1445 (M)

Incl. in DFSadj.

365 x 70

User Defined
0.000001
3470

0.12

User Defined
250

25

25

80

365 x 25

User Defined
0.000001
3470

0.12

User Defined
250

25

25

80

365 x 70

*kAkKxAxKxA Hazard/Risk Associated with INHALATION OF PARTICULATES via SOIL  x**xkxkxdx

Using the following Calculation

CS x ET x EF x ED x [(1/VF) + (1/PEF)] x CF
Intake (mg/Kg-day) = ——————————--——- - - — oo

where

CS is the Chemical Concentration in the Soil (mg/kg)
ET is the Exposure Time (hr/hr)

EF is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years) for non-carcinogens and carcinogens
VF 1is the Volatilization factor (m"3/Kg)

PEF is the Particulate Emission Factor (m"3/Kg)

AT is the Averaging Time (days)

CF 1is used only for carcinogenic calculation (ug/mg)
ED 1is adjusted for mutagens as follows:

[(IUR x 20)+(IUR x 12)+(IUR x 30)+(IUR x 14)]

| RESIDENTIAL |
| NON-CARCINOGENIC

COMMERCIAL |
CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

CS User Defined User Defined User Defined User Defined
ET 1.00 1.00 8.00 8.00

EF 350 350 250 250

ED 6 30; age-adj (M) 25 25

VF 0.5 0.5 0.5 0.5

PEF 1.36E+9 1.36E+9 1.36E+9 1.36E+9

AT 365 x 6 365 x 70 365 x 25 365 x 70

CF - 1000 - 1000

*AhkAk Kk kA Ak hhkkhh*k R R R i b b dh i b dh i

Risk Associated with Vinyl Chloride via SOIL

15



Using the following Calculation

Ingestion:

Intake (mg/Kg-day) = CS x (((EF x IF x CF1)/AT)+((IR x CF)/BW)))

Inhalation:

Intake (mg/Kg-day) = CS x (((EF x ED x ET x CF2) /AT x VF)+ ((CF2)/VF)))

Dermal:

Intake (mg/Kg-day) = CS x (((EF x DFS x ABS x CF1)/AT)+((SA x AF x ABS x CF1)/BW)))
where

CS is the Chemical Concentration in the Soil (mg/kg)
ET is the Exposure Time (hr/hr)

EF is the Exposure Frequency (day/years)

ED 1is the exposure duration (years)

IFS is the adjusted soil ingestion rate (mg-yr/kg-d)
IRS is the soil ingestion rate (mg/day)

DFS is the adjusted soil dermal contact factor (mg-yr/kg-d)
ABS is the absorption factor

AF 1is the adherence factor (mg/cm2)

BW 1is the body weight (kg)

VF is the volatilization factor (m"3/kg)

AT 1is the Averaging Time (days)

CFl1 is the conversion factor (kg/mg)

CF2 is the conversion factor (ug/mg)

| RESIDENTIAL |
| CARCINOGENIC |

CS User Defined

ET 1.00
EF 350
ED 30

IFS 114.28
IRS 200.00

DFS 361

ABS User Defined
AF 0.12

BW 15

VFE 0.5

AT 365 x 6
CFl1 0.000001
CF2 1000

KA A KA KK A XK AKX A XKL Hazard/Risk Associated with DRINKING WELL WATER — **#xkkkdxkdxktkdx

Using the following Calculation

16



CW x IR x EF x ED

Intake (mg/Kg-day) = —-———————=—————-——-
BW x AT
where
CW 1is the Chemical Concentration in Water (mg/L)
IR is the Ingestion Rate ( Liters/day)
EF is the Exposure Frequency (days/year)
ED 1is the Exposure Duration (years)
BW 1is the Body Weight (Kg)
AT is the Averaging Time (days)
| __________________________________________________________________________
| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
e H i H
Ccw User Defined User Defined User Defined User Defined
IR 1.00 1.09; 3.39(M) 2.00 2.00
EF 350 350 250 250
ED 6 Incl. in IR Adj. 25 25
BW 15 Incl. in IR Adj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

khkKkAkhkkkKhkhkkkhk*k kkkhkKkkAhkhkkkhkKkk kKK

Risk Associated with Vinyl Chloride via GROUNDWATER
Using the following Calculation

Ingestion:
Intake (mg/Kg-day) = CW x (((EF x IF)/AT)+(IR/BW)))
where
CW 1is the Chemical Concentration in the Groundwater (mg/kg)
EF is the Exposure Frequency (day/years)
IF 1is the adjusted water ingestion rate (L-yr/kg-d)
IR is the water ingestion rate (L/day)
BW 1is the body weight (kg)
AT is the Averaging Time (days)
R |
| RESIDENTIAL |
| CARCINOGENIC |
| === |
cw User Defined
EF 350
IF 1.086
IR 1.00
BW 15
AT 365 x 70

17



Ak kkhkkhkkkkKhkKk*k

Hazard/Risk Associated with DERMAL CONTACT via WELL WATER

Using the following Calculation

Intake
where
CWw 1is
PC 1is
SA 1is
ET 1is
EF 1is
ED 1is
CF 1is
BW 1is
AT 1is
CW
PC
SA
ET
EF
ED
CF
BW
AT

CwW

the
the
the
the
the
the
the
the
the

| NO

Us
Us

7
0.
35

6
.0

Kk hkk Kk kKK KkKk

x SA x PC x ET x EF x ED x CF

Chemical Concentration in Water
Dermal Permeability Constant
(cm”™2)

(hours/day)

Surface Area Exposed
Exposure Time
Exposure Frequency (days/year)
Exposure Duration (years)
Volumetric Conversion
Body Weight (Kg)

Averaging Time (days)

(mg/

(cm/hr)

RESIDENTIAL
N-CARCINOGENIC CARCINOGENIC
—————————————— | mmmmmm e |
er Defined User Defined
er Defined User Defined
500 9200
2 0.2
0 350

Incl. in SA Adj
01 .001

Incl. in SA Adj
5x 6 365 x 70

Hazard/Risk Associated with INCIDENTAL INGESTION via SWIMMING

Using the following Calculation

Intake
where
CW 1is
CR 1is
EF 1is
ET 1is
ED 1is
BW 1is

(mg/

the
the
the
the
the
the

CW x CR x EF x ET x ED

Kg/day)

Chemical Concentration in Water
Contact Rate (Liters/hour)

Exposure Frequency (events/year)
Exposure Time (hours/event)
Exposure Duration

Body Weight (Kg)

(years)

(mg/

18

kkKkAhkhkkkhkKhkkk kK

L)

(1 Liter/1000 cm”3)

COMMERCIAL |
NON-CARCINOGENIC CARCINOGENIC |
User Defined User Defined

User Defined User Defined

820 820
1.0 1.0
250 250
25 25
.001 .001
80 80
365 x 25 365 x 70

*k Kk kA Kk Kkhkkk

L)



AT 1is the Averaging Time (days)
| RESIDENTIAL |
| NON-CARCINOGENIC CARCINOGENIC |

Ccw User Defined User Defined

CR 0.05 .037

EF 7 7

ET 2.6 2.6

ED 6 Incl. in CR Adj.
BW 15 Incl. in CR Adj.
AT 365 x 6 365 x 70

*k*kkkkkxx*x  Hazard/Risk Associated with DERMAL

Using the following Calculation

COMMERCIAL

NON-CARCINOGENIC

User Defined
0.05

CONTACT wvia SURFACE WATER

CARCINOGENIC

User Defined
0.05

9

2.6

*k Kk kA Kk Kk hkkk

CW x SA x PC x ET x EF x ED x CF
Intake (mg/Kg-day) = —=————=——————————————————————~—————
BW x AT
where
CW 1is the Chemical Concentration in Water (mg/L)
PC 1is the Dermal Permeability Constant (cm/hr)
SA 1is the Surface Area Exposed (cm”2)
ET 1is the Exposure Time (hours/day)
EF is the Exposure Frequency (days/year)
ED 1is the Exposure Duration (years)
CF is the Volumetric Conversion (1 Liter/1000 cm”3)
BW 1is the Body Weight (Kg)
AT 1is the Averaging Time (days)
__________________________________________________________________________ |
RESIDENTIAL | COMMERCIAL
NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
———————————————— | —————————— | == | mmmmm |
cw User Defined User Defined User Defined User Defined
PC User Defined User Defined User Defined User Defined
SA 7500 9200 820 820
ET 2.6 2.6 2.6 2.6
EF 7 7 7 7
ED 6 Incl. in SA Adj. 25 25
CF .001 .001 .001 001
BW 15 Incl. in SA Adj. 80 80
AT 365 x 365 x 70 365 x 25 365 x 70

19



*xAxxkAkxxkkxk Hazard/Risk Associated with INHALATION via AIR  F*xxskxsdkxs

Using the following Calculation

CA x ET x EF x ED
Intake (mg/Kg-day) = —-———————————————————-—-

where

CA is the Chemical Concentration in Air (mg/m”3)

ET is the Exposure Time (hours/hour)

EF is the Exposure Frequency (days/year)

ED 1is the Exposure Duration (years) for non-carcinogens and carcinogens
AT 1is the Averaging Time (days)

CF 1is the conversion factor (ug/mg)

ED 1is adjusted for mutagens as follows:

[(IUR x 20)+(IUR x 12)+(IUR x 30)+ (IUR x 14)]

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
| mmm s | mmmmmm s | s | mmmmm s
CA User Defined User Defined User Defined User Defined
ET 1.00 1.00 8.00 8.00
EF 350 350 250 250
ED 9 30; age adj. (M) 25 25
AT 365 x 6 365 x 70 365 x 25 365 x 70
CF - 1000 - 1000

kA kAkkkkkkkkxkk%x  Risk Associated with Vinyl Chloride via AIR  *x*kskskkskskxkx

Using the following Calculation

Inhalation:
Intake (mg/Kg-day) = (CA x ((EF x ED x ET)/AT)))/CF
where

CA is the Chemical Concentration in the Air (mg/kg)
ET is the Exposure Time (hr/hr)

EF is the Exposure Frequency (day/years)

ED 1is the exposure duration (years)

AT is the Averaging Time (days)

CF is the conversion factor (pg/mg)

| RESIDENTIAL |
| CARCINOGENIC |

20



CW User Defined

ET 1.00

EF 350

ED 30

AT 365 x 70
CF 1000

Fxrxxx K KKKk AAxx  Risk Associated with Vinyl Chloride via GROUNDWATER

Using the following Calculation

Inhalation:
Intake (mg/Kg-day) = (CW x (((EF x ED x ET x VF)/AT)+ (VF)))/CF
where

CW 1is the Chemical Concentration in the Groundwater (mg/kg)
ET is the Exposure Time (hr/hr)

EF is the Exposure Frequency (day/years)

ED 1is the exposure duration (years)

VEF is the volatilization factor (L/m"3)

AT 1is the Averaging Time (days)

CF is the conversion factor (pg/mg)

| RESIDENTIAL |
| CARCINOGENIC |
| mmmmmmmmmemee |

CW User Defined

ET 1.00

EF 350

ED 30

VFE 0.5

AT 365 x 70

CF 1000

Kk AKAAFAxKA**k  Hazard/Risk Associated with INGESTION of FOOD PRODUCTS

Using the following Calculation

CF x IR x FI x EF x ED
Intake (mg/Kg-day) = —-————————————————————-

where
CF 1is the Chemical Concentration in the Food (mg/Kg)
IR is the Ingestion Rate (kg/day)
FI 1is the Fraction Ingested from the Contaminated Source
EF is the Exposure Frequency (meals/year)

21
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ED 1is the Exposure Duration (years)
BW 1is the Body Weight (Kg)
AT 1is the Averaging Time (days)
MEAT/EGG/DAIRY PRODUCTS
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

CF User Defined User Defined
IR 0.280 0.280
FI 1 1
EF 350 350
ED 30 Incl. in IR Adj.
BW 80 Incl. in IR Adj.
AT 365 x 30 365 x 70
FRUIT/VEGETABLE PRODUCTS
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

CF User Defined User Defined
IR 0.122 0.122
FI 1 1
EF 350 350
ED 30 Incl. in IR Adj.
BW 80 Incl. in IR Adj.
AT 365 x 30 365 x 70
FISH/SHELLFISH PRODUCTS
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

CF User Defined
IR 0.054

FI 1

EF 350

ED 30

BW 80

AT 365 x 30

AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A IR A A A I A A I A A A I A A I A A A I A A I A A A I A A I A Ak A A A I A A hA A A A A Ak Ak hhk

*

User Defined

0.054

1

350

Incl. in IR Adj.
Incl. in IR Adj.
365 x 70
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COMMERCIAL

NON-CARCINOGENIC

User Defined

CARCINOGENIC

User Defined

0.280 0.280

1 1

350 350

25 25

80 80

365 x 25 365 x 70
COMMERCIAL

NON-CARCINOGENIC CARCINOGENIC

User Defined

User Defined

0.122 0.122

1 1

350 350

25 25

80 80

365 x 25 365 x 70
COMMERCIAL

NON-CARCINOGENIC CARCINOGENIC

User Defined
0.054

1

350

25

80

365 x 25

User Defined
0.054

1

350

25

80

365 x 70
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RISK ANALYSIS RESULTS

KA R A AR R A A R A A A AR A A R A A A A A A A A A A A A A A A A A A A A A A AR A A AR A AR A A A A A A AR A AR A A AR A A A A A A kA A A A A Ak Ak Ak kA kA kA k%

R R i i S I b e S 2 b I S b S b e I S b e S b I S b S b S S 4 S b b S 2 S b 2b

KAk AR A A RN dk AR A A A AR A A I AR A A I ARk A R dA ARk A kAR A Ak A Ak k k%

** TOTAL EXPOSURE RISK
** TOTAL HAZARD INDEX

* x

2.4673000E-6 **
0.2632804982 **

* %

R R i b S I b e S 2 b I S b S S e I S b e S b I S b S S I b b S b b S dh I S b db
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SOIL
GROUND WATER
SURFACE WATER
FOOD
ATIR

LRI e S b b S b S A b S b b S 2 Y

COMMERCIAL

CHEMICAL -
MEDIA

DIPHENYLAMINE

TOTAL

SOIL INGESTION/CONTACT/INHALATION

TOTAL PATHWAY RISKS

R R I e dh I e I b b I b S db b b db b S Ib b db S dh I S I b 4

HAZARD RISK
0.2632804982 2.4673000E-6
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0O
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0

HAZARD/RISK RESULTS BY CHEMICAL

HAZARD

CHEMICAL - 2,4-DINITROTOLUENE

MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

HAZARD

0.0000510292
0.0000510292

0.0006558014
0.0006558014

BRI IR I A b e I b b S S b e S 2b b S S 2 S

0.00000000000000E+0
0.00000000000000E+0

1.44800000000000E-7
1.44800000000000E-7



CHEMICAL - 2, 6-DINITROTOLUENE

MEDIA HAZARD

TOTAL 0.0005054064
SOIL INGESTION/CONTACT/INHALATION 0.0005054064
CHEMICAL - 2,4, 6-TRINITROTOLUENE

MEDIA HAZARD

TOTAL 0.0004230275

SOIL INGESTION/CONTACT/INHALATION

0.0004230275

CHEMICAL - OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCINE (HMX)
MEDIA HAZARD
TOTAL 0.0000052829

SOIL INGESTION/CONTACT/INHALATION

0.0000052829

CHEMICAL - HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX)

MEDIA HAZARD

TOTAL 0.0016009671
SOIL INGESTION/CONTACT/INHALATION 0.0016009671
CHEMICAL - NITROGLYCERINE

MEDIA HAZARD

TOTAL 0.2450808561
SOIL INGESTION/CONTACT/INHALATION 0.2450808561
CHEMICAL - MERCURY (INORGANIC)

MEDIA HAZARD

TOTAL 0.0131509750
SOIL INGESTION/CONTACT/INHALATION 0.0131509750
CHEMICAL - DIETHYLPHTHALATE

MEDIA HAZARD

2.70700000000000E-7
2.70700000000000E-7

2.30000000000000E-9
2.30000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

1.88700000000000E-7
1.88700000000000E-7

1.48800000000000E-7
1.48800000000000E-7

0.00000000000000E+0
0.00000000000000E+0

RISK



TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - FLUORANTHENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - NAPHTHALENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BENZ (A)ANTHRACENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BIS (2-ETHYLHEXYL)PHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIBUTYLPHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - SELENIUM

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

.0000005897
.0000005897

.0000027382
.0000027382

.0007079683
.0007079683

.0000000000
.0000000000

.0000180679
.0000180679

.0001406699
.0001406699

.0000702881
.0000702881

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0

2.59000000000000E-8
2.59000000000000E-8

1.06000000000000E-8
1.06000000000000E-8

1.80000000000000E-9
1.80000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0



CHEMICAL - SILVER AND COMPOUNDS

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIOXIN

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - PERCHLORATE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - 3,3'-DIMETHYLBENZIDINE

MEDIA HAZARD

TOTAL
SOIL INGESTION/CONTACT/INHALATION

R I b I S b b S b S S b S b b S 2 S 4

SOIL INGESTION - COMMERCIAL
CHEMICAL

HAZARD

DIPHENYLAMINE
2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE

2,4, 6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCI
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

.0000325342

0.0000325342

0.0008274959

.0008274959

.0000068004
.0000068004

.0000000000

0.0000000000

HAZARD/RISK RESULTS BY MEDIA

O O O O O O O o o o

.0000360274
.0004614726
.0003578767
.0003732877
.0000051541
.0015068493
.1730308219
.0000005661
.0000017765
.0000007620

0.
0.

4.
4.

0.
0.

1.
1.

P O O B O NP P O

00000000000000E+0
00000000000000E+0

11300000000000E-7
11300000000000E-7

00000000000000E+0
00000000000000E+0

26240000000000E-6
26240000000000E-6

R I R e I I b I S b e S db S I S b e S S b I S 2

.00000000000000E+0
.02200000000000E-7
.91700000000000E-7
.00000000000000E-9
.00000000000000E+0
.77600000000000E-7
.05100000000000E-7
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10



BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

SELENIUM

SILVER AND COMPOUNDS
DIOXIN

PERCHLORATE
3,3"'-DIMETHYLBENZIDINE

SOIL CONTACT - COMMERCIAL

CHEMICAL

DIPHENYLAMINE

2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE

2,4, 6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCI
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

DIOXIN

3,3'-DIMETHYLBENZIDINE

ATIR INHALATION VIA SOIL - COMMERCIAL
CHEMICAL

2,4-DINITROTOLUENE

MERCURY (INORGANIC)

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE

SELENIUM

DIOXIN

HAZARD

KA KkA ARk KAA ANk A h A A A rA Ak kA kA A x kA k k%

ACCEPTABLE CONCENTRATIONS

.0000000000
.0000127140
.0000993151
.0000702055
.0000325342
.0004296233
.0000068004
.0000000000

.0000150018
.0001921572
.0001475297
.0000497398
.0000001288
.0000941178
.0720500342
.0000000236
.0000009617
.0000004125
.0000000000
.0000052941
.0000413548
.0000536685
.0000000000

.0000021716
.0131509750
.0007067938
.0000000000
.0000000598
.0000000826
.0003442041

0 O B O O O F O

.00000000000000E+0
.25000000000000E-8
.90000000000002E-8
.0000000000000E-10
.00000000000000E+0
.11000000000000E-8
.37000000000001E-8
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10
.30000000000000E-9
.0000000000000E-10
.00000000000000E+0
.49000000000000E-8
.71100000000000E-7

.0000000000000E-10
.00000000000000E+0
.57000000000000E-8
.30000000000000E-9
.00000000000000E+0
.00000000000000E+0
.86900000000000E-7

.00000000000001E-9
.30000000000000E-9
.00000000000000E+0
.00000000000000E+0
.00000000000000E+0
.99500000000000E-7
.00000000000000E+0
.91300000000001E-7

KAk kA hkkhhk kA khhkkhhkkk khkhkkhkhhkkkhkhhk%

CHEMICAL: Arsenic



Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium III and compounds

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium (VI)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diphenylamine

Soil, Non-carcinogenic

Soil, Carcinogenic
Groundwater, Non-carcinogenic

O O O O O O O O O O o O o o O O O O O O O O O O o O o o

O O O O O O O O O O o O o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0520000000

1.0520000000

.0000000000

O O O O O O O O O O o O o o O O O O O O O O O O o o o o

O O O O O O O O O O o o o o

20615.
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

6475116208



Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,6-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4,6-Trinitrotoluene
Soil, Non-carcinogenic
Soil, Carcinogenic
Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

O O O O O O OO O o o Ok K- O O O O O O O O O o O

O O O O O O O O O o o o o o

OO O O O O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0780000000
.0780000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4180000000
.4180000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2180000000
.2180000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o O o o

1643.
.4447513812
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o 4

[ee)
N
~J

O O O O O O O O O o o o

515.

94.
.0000000000
.0000000000
.0000000000
.0000000000

o O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

7903304263

.0571959516
.5441448098
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

3329275284
7826086957



Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Octahydro-1357-tetranitro-1357-tetrazocine
.3010000000
.3010000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

O O O O O O O O

0

O O O O O O O O O O o o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

CHEMICAL: Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic

Fruit/Vegetables, Non-carcinogenic

Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Nitroglycerine

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic

5

O O O O O O O O O O o o wm

20
20

OO O O O O O

.2800000000
.2800000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2100000000
.2100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

(HMX)

O O O O O o O o

56976.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O o o o o o

3298.
.9809220986
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

N
[@IEN|

O O O O O O O O o o O

82.
135.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

o O O O o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

2819663442

0065611592

4625812134
8198924731



Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Mercury (inorganic)
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dimethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic

o O O O O

O O O O O O O O O o o o o o O O O O O O O O O o o o o o

O O O O O O O O O o o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0216000000
.0216000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.5290000000
.52380000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

o O O O O

O O O O O O O O O o o o o -

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

. 6424637717
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

897066.304900797

0.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o O o o o

O O O O O O O o O o o o

0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Fluoranthene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Naphthalene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Benz (a)anthracene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

.0000000000

0.0000000000

O O O O O O O O O O o O o o O O O O O O O O O O o O o o

O O O O O O O O O O o O o o

.0830000000
.0830000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0178000000
.0178000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0270000000
.0270000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

10

.0000000000

0.0000000000

30311.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O o o o o o

O O O O O O O O O O o o o u

O O O O O O O O O o o o N o

8837192316

.1423686626
.6872586873
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.5471698113
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



CHEMICAL: Bis(2-ethylhexyl)phthalate
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic

Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dibutylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Selenium

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Barium and compounds
Soil, Non-carcinogenic
Soil, Carcinogenic

=
O 0O 000000000 O~ K O 0O 000000000 O O O

O O O O O O O O O o o o o o

.2970000000
.2970000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.6000000000
.6000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4100000000
.4100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000

11

16437.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

=
[e)}
(@)

O O O O O O O o O o o o

82462.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

5833.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

9922403821

5595098880

1353386989

.0000000000
.0000000000



Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Silver and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Cadmium and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dioxin

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic

O O O O O O O O O O o O o o O O O O O O O O o o o o

O O O O O O O O O O o O o o

O O O O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.1900000000
.1900000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000050180
.0000050180
.0000000000
.0000000000
.0000000000
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O O O O O O O o o o o o

5840.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O o o o o o

O O O O O O O O O O o o o o

o O O O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

0083604330

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0060640784
.0000122003
.0000000000
.0000000000
.0000000000



Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic

Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Perchlorate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 3,3'-Dimethylbenzidine
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

O O O O O O o o o

O O O O O O O O O o o o o o

O O O O O O O O O o o o o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0055600000
.0055600000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2650000000
.2650000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

BRI I I S b I S b I S b e S S b I I b e S Sb b S 4 CALCULATION ALGORITHMS

[ee)
=
~J O O O O O o o o o

O O O O O O O O O o o o o

O O O O O O O O O o o o o o

KIAK KA KA KK AKX K AKxA* Hazard/Risk Associated with INGESTION via SOIL

Using the following Calculation
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.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.5989647668
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.2099176172
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

AKAKRAAA AR A A XA A A A A A XA A A A A XXk k%

Ak Kk hkkhkhkkhkkhkhkhkkkkkxkxk*



Intake

where
CS 1is
IR 1is
CF 1is
EF 1is
ED 1is
BW 1is
AT 1is

Cs

IR

CF

EF

ED

BW

AT

CS x IR x CF x EF x ED

(mg/Kg-day) = ——————————————————----

the
the
the
the
the
the
the

Chemical Concentration in the Soil (mg/kg)
Ingestion Rate (mgsoil/day)

Conversion Factor (10 ~ -6 Kg/mg)

Exposure Frequency (day/years)

Exposure Duration (years)

Body Weight (Kg)

Averaging Time (days)

RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
| mmmmmmmm s | mmmmmm s | mmmmmm s | mmmmmm e
User Defined User Defined User Defined User Defined
200.00 114.28; 489.50 (M) 100.00 100.00
0.000001 0.000001 0.000001 0.000001
350 350 250 250
6 Incl. in IR Adj. 25 25
15 Incl. in IR Adj. 80 80
365 x 6 365 x 70 365 x 25 365 x 70

*kkkkkkkkxkx*k*  Hazard/Risk Associated with DERMAL CONTACT via SOIL  **x*x**kkxkxxx

Using the following Calculation

Intake
where
Cs 1is
CF 1is
SA is
AF 1is
ABS 1is
EF 1is
ED 1is
DFS is
BW 1is
AT 1is

CS x CF x ABS x EF x (ED x SA x AF) x DFSadj

(mg/Kg-day) = —=————=-—————mm oo

the
the
the
the
the
the
the
the
the
the

Chemical Concentration in the Soil (mg/kg)

Conversion Factor (10 ~ -6 Kg/mg)

Skin Surface Area for Contact (cm”2/event)

Soil to Skin Adherence Factor (unitless)

Absorption Factor (unitless)

Exposure Frequency (day/years)

Exposure Duration (years)

Residential soil dermal contact factor (mg-year/kg-day)
Body Weight (Kg)

Averaging Time (days)

(RfDo modified for dermal exposure: RfDo x gastrointestinal absorption factor;

modified for dermal exposure: CSFo/gastrointestinal absorption factor)

RESIDENTIAL COMMERCIAL

14

* Kk k%
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| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

CS User Defined User Defined User Defined User Defined
CF 0.000001 0.000001 0.000001 0.000001

SA 2800 Incl. in DFSadj. 3470 3470

AF 0.12 0.07 0.12 0.12

ABS User Defined User Defined User Defined User Defined
EF 350 350 250 250

ED 6 Incl. in DFSadj. 25 25

DFSadj Not Used 361; 1445 (M) 25 25

BW 15 Incl. in DFSadj. 80 80

AT 365 x 6 365 x 70 365 x 25 365 x 70

**k*kkk*k*k*x  Hazard/Risk Associated with INHALATION OF PARTICULATES via SOIL  ***xx*xx%xkk

Using the following Calculation

CS x ET x EF x ED x [(1/VF) + (1/PEF)] x CF
Intake (mg/Kg-day) = ———=——————————————-—— -

where

CS 1is the Chemical Concentration in the Soil (mg/kg)
ET is the Exposure Time (hr/hr)

EF 1is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years) for non-carcinogens and carcinogens
VF 1s the Volatilization factor (m"3/Kg)

PEF is the Particulate Emission Factor (m"3/Kg)

AT is the Averaging Time (days)

CF 1is used only for carcinogenic calculation (pg/mg)
ED 1is adjusted for mutagens as follows:

[(IUR x 20)+(IUR x 12)+(IUR x 30)+(IUR x 14)]

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| mmmmmmmm s | mmmmmm s | mmmmmm s | mmmmmm s |
CS User Defined User Defined User Defined User Defined
ET 1.00 1.00 8.00 8.00
EF 350 350 250 250
ED 9 30; age-adj (M) 25 25
VF 0.5 0.5 0.5 0.5
PEF 1.36E+9 1.36E+9 1.36E+9 1.36E+9
AT 365 x 6 365 x 70 365 x 25 365 x 70
CF - 1000 - 1000

*kkkkkxkKkHkxKkxkxkkx  Rigk Associated with Vinyl Chloride via SOIL  ***k*xkkxkshkxk

15



Using the following

Calculation

Ingestion:

Intake (mg/Kg-day) = CS x (((EF x IF x CF1l)/AT)+((IR x CF)/BW)))

Inhalation:

Intake (mg/Kg-day) = CS x (((EF x ED x ET x CF2) /AT x VF)+ ((CF2)/VF)))

Dermal:

Intake (mg/Kg-day) = CS x (((EF x DFS x ABS x CF1)/AT)+((SA x AF x ABS x CF1)/BW)))

where
CS 1is the Chemical
ET i1is the Exposure
EF 1is the Exposure
ED 1is the exposure
IFS is the adjusted

Concentration in the Soil (mg/kg)

Time (hr/hr)

Frequency (day/years)

duration (years)
soil ingestion rate

IRS is the soil ingestion rate

DE'S
ABS
AF
BW
VE
AT
CF1l
CF2

is
is
is
is
is
is
is

is

the
the
the
the
the
the
the
the

absorption factor

adherence factor (mg/cm2)

body weight (kqg)

volatilization factor

Averaging Time (days)

conversion factor

(kg/mg)

(mg/day)
adjusted soil dermal contact factor

| RESIDENTIAL |
| CARCINOGENIC |

CS User Defined

ET 1.00

EF 350

ED 30

IFS 114.28

IRS 200.00

DFS 361

ABS User Defined
AF 0.12

BW 15

VF 0.5

AT 365 x 6
CFl1 0.000001
CF2 1000

KHIAKAA KA KK AKX KA AKFHA Hazard/Risk Associated with DRINKING WELL WATER

conversion factor (ng/mg)

(mg-yr/kg-d)

(m”~3/kqg)

16

(mg-yr/kg-d)
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Using the following Calculation

CW x IR x EF x ED

Intake (mg/Kg-day) = —-—————————————-——-
BW x AT
where
CW 1is the Chemical Concentration in Water (mg/L)
IR 1is the Ingestion Rate ( Liters/day)
EF 1is the Exposure Frequency (days/year)
ED 1is the Exposure Duration (years)
BW is the Body Weight (Kg)
AT 1is the Averaging Time (days)
| o s |
| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
e | === | s
cw User Defined User Defined User Defined User Defined
IR 1.00 1.09; 3.39(M) 2.00 2.00
EF 350 350 250 250
ED 6 Incl. in IR Adj. 25 25
BW 15 Incl. in IR Adj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

KAk hkhkkhkhkkkhkkkkk*k Kk khkk kA kkkhkkkk kK k

Risk Associated with Vinyl Chloride via GROUNDWATER
Using the following Calculation

Ingestion:
Intake (mg/Kg-day) = CW x (((EF x IF)/AT)+ (IR/BW)))
where
CW 1is the Chemical Concentration in the Groundwater (mg/kg)
EF 1is the Exposure Frequency (day/years)
IF 1is the adjusted water ingestion rate (L-yr/kg-d)
IR is the water ingestion rate (L/day)
BW is the body weight (kg)
AT 1is the Averaging Time (days)
| === |
| RESIDENTIAL |
| CARCINOGENIC |
| === |
CW User Defined
EF 350
IF 1.086
IR 1.00
BW 15
AT 365 x 70

17



Xk hkhkk Kk kkk Kk

Using the following Calculation

Intake
where
CW 1is
PC 1is
SA is
ET 1is
EF 1is
ED 1is
CF 1is
BW 1is
AT 1is
cw
PC
SA
ET
EF
ED
CF
BW
AT

khkkk kKK kK

CW x SA x PC x ET x EF x ED x CF

the Chemical Concentration in Water

(mg/

the Dermal Permeability Constant (cm/hr)

the Surface Area Exposed (cm”2)
the Exposure Time (hours/day)

the Exposure Frequency (days/year)
the Exposure Duration (years)

L)

the Volumetric Conversion (1 Liter/1000 cm”3)

the Body Weight (Kg)
the Averaging Time (days)

| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC
| == | === |
User Defined User Defined
User Defined User Defined
7500 9200
0.2 0.2
350 350
6 Incl. in SA Adj
.001 .001
15 Incl. in SA Adj
365 x 6 365 x 70

Using the following Calculation

Intake

where
CWw 1is
CR 1is
EF 1is
ET 1is
ED 1is

CW x CR x EF x ET x ED
(mg/Kg/day) = ——————————————————----

the Chemical Concentration in Water
the Contact Rate (Liters/hour)

the Exposure Frequency (events/year)
the Exposure Time (hours/event)

the Exposure Duration (years)

(mg/

18

Hazard/Risk Associated with DERMAL CONTACT via WELL WATER  ****&xkaxktx

COMMERCIAL |

NON-CARCINOGENIC
User Defined
User Defined
820
1.0
250
25
.001
80
365 x 25

L)

CARCINOGENIC |

User Defined

User Defined
820

1.0

250

25

.001

80

365 x 70

Hazard/Risk Associated with INCIDENTAL INGESTION via SWIMMING k%%



BW 1is the Body Weight (Kg)

AT 1is the Averaging Time (days)
| _________________________________________________________
| RESIDENTIAL |
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC

Ccw User Defined User Defined User Defined
CR 0.05 .037 0.05

EF 7 7 7

ET 2.6 2.6 2.6

ED 6 Incl. in CR Adj. 25

BW 15 Incl. in CR Adj. 80

AT 365 x 6 365 x 70 365 x 25

*xkkkkkk*k*k  Hazard/Risk Associated with DERMAL

Using the following Calculation

CW x SA x PC x ET x EF x ED x CF

CONTACT via SURFACE WATER

COMMERCIAL

CARCINOGENIC

User Defined
0.05

9

2.6

25

80

365 x 70

kkkkhkKk KXk KKk

Intake (mg/Kg-day) = —=—————=——————————————————————————
BW x AT
where
CW 1is the Chemical Concentration in Water (mg/L)
PC 1is the Dermal Permeability Constant (cm/hr)
SA is the Surface Area Exposed (cm”2)
ET 1is the Exposure Time (hours/day)
EF 1is the Exposure Frequency (days/year)
ED 1is the Exposure Duration (years)
CF 1is the Volumetric Conversion (1 Liter/1000 cm”3)
BW 1is the Body Weight (Kg)
AT is the Averaging Time (days)
[ mm oo |
| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| mmmmmmmm s | mmmmmm s | mmmmmm s | mmmmmm s |
Cw User Defined User Defined User Defined User Defined
PC User Defined User Defined User Defined User Defined
SA 7500 9200 820 820
ET 2.6 2.6 2.6 2.6
EF 7 7 7 7
ED 6 Incl. in SA Adj. 25 25
CF .001 .001 .001 .001
BW 15 Incl. in SA Adj. 80 80
AT 365 x 365 x 70 365 x 25 365 x 70

19



*xkkkkkkkkk  Hazard/Risk Associated with INHALATION via AIR  **¥*xxkkkkokokok

Using the following Calculation

CA x ET x EF x ED
Intake (mg/Kg-day) = —-—-——————————————————-

where

CA is the Chemical Concentration in Air (mg/m”3)

ET 1is the Exposure Time (hours/hour)

EF 1is the Exposure Frequency (days/year)

ED 1is the Exposure Duration (years) for non-carcinogens and carcinogens
AT is the Averaging Time (days)

CF 1is the conversion factor (ug/mg)

ED 1is adjusted for mutagens as follows:

[(IUR x 20)+(IUR x 12)+(IUR x 30)+(IUR x 14)]

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
| == | === | === | ===
CA User Defined User Defined User Defined User Defined
ET 1.00 1.00 8.00 8.00
EF 350 350 250 250
ED 6 30; age adj. (M) 25 25
AT 365 x 6 365 x 70 365 x 25 365 x 70
CF - 1000 - 1000

I A A A xFAAxKFAxX Rigk Associated with Vinyl Chloride via AIR  FHxdkkkrdokdxikk

Using the following Calculation

Inhalation:
Intake (mg/Kg-day) = (CA x ((EF x ED x ET)/AT)))/CF
where

CA 1is the Chemical Concentration in the Air (mg/kg)
ET is the Exposure Time (hr/hr)

EF 1is the Exposure Frequency (day/years)

ED 1is the exposure duration (years)

AT 1is the Averaging Time (days)

CF is the conversion factor (ug/mg)

| RESIDENTIAL |
| CARCINOGENIC |

20



CW
ET
EF
ED
AT
CF

*AhkKkAkhkkkkkhkkkhk*k

User Defined

3
3

1.00
50
0

365 x 70

1

000

Using the following Calculation

= (CW x (((EF x ED x ET x VF)/AT)

Concentration in the Groundwater
Time (hr/hr)

Frequency (day/years)

duration (years)

volatilization factor (L/m”3)

Averaging Time (days)

is the conversion factor (pg/mg)

Inhalation:
Intake (mg/Kg-day)
where
CW 1is the Chemical
ET 1is the Exposure
EF 1s the Exposure
ED 1is the exposure
VF 1is the
AT 1is the
CF
| === |
| RESIDENTIAL
| CARCINOGENIC
| === |
cw User Defined
ET 1.00
EF 350
ED 30
VF 0.5
AT 365 x 70
CF 1000

khkkAkkhkhk kAR Kk Kk kKK

Using the following Calculation

Intake

whe
CF
IR
FI

re

is the Chemical Concentration in the Food

(mg/Kg-day)

CF x IR x FI x EF x ED

is the Ingestion Rate (kg/day)

Risk Associated with Vinyl Chloride via GROUNDWATER

+(VF)))/CF

(mg/kg)

Hazard/Risk Associated with INGESTION of FOOD PRODUCTS

(mg/Kg)

is the Fraction Ingested from the Contaminated Source

21
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EF 1is the Exposure Frequency (meals/year)
ED 1is the Exposure Duration (years)
BW 1is the Body Weight (Kg)
AT 1is the Averaging Time (days)
MEAT/EGG/DAIRY PRODUCTS

| RESIDENTIAL

| NON-CARCINOGENIC CARCINOGENIC

CF User Defined User Defined
IR 0.280 0.280
FI 1 1
EF 350 350
ED 30 Incl. in IR Adj.
BW 80 Incl. in IR Adj.
AT 365 x 30 365 x 70
FRUIT/VEGETABLE PRODUCTS
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

CF User Defined User Defined
IR 0.122 0.122
FI 1 1
EF 350 350
ED 30 Incl. in IR Adj.
BW 80 Incl. in IR Adj.
AT 365 x 30 365 x 70
FISH/SHELLFISH PRODUCTS
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

CF User Defined
IR 0.054

FI 1

EF 350

ED 30

BW 80

AT 365 x 30

KA R A AR R A A R A A A A A A R A A A A A A A A A A A A AR A A A A A AR A AR A A A A A AR A A AR A A A A A A AR A AR A A A A Ak kA kA A A Ak Ak Ak Ak kA k%

* >

User Defined

0.054

1

350

Incl. in IR Adj.
Incl. in IR Adj.
365 x 70

22

COMMERCIAL

NON-CARCINOGENIC

User Defined

CARCINOGENIC

User Defined

0.280 0.280

1 1

350 350

25 25

80 80

365 x 25 365 x 70
COMMERCIAL

NON-CARCINOGENIC CARCINOGENIC

User Defined

User Defined

0.122 0.122

1 1

350 350

25 25

80 80

365 x 25 365 x 70
COMMERCIAL

NON-CARCINOGENIC CARCINOGENIC

User Defined
0.054

1

350

25

80

365 x 25

User Defined
0.054

1

350

25

80

365 x 70
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OUTPUT FILE

- C:\REAMS\OBG3.0UT
RISK EXPOSURE DEFAULT FILE USED -

SYSTEM DEFAULTS

SETUP DEFAULT FILE USED - OBG RISK ASSESSMENT

FILE PARAMETER DEFAULT FILE USED -

SYSTEM DEFAULTS

KA R A AR R A A R A A A A A A R A A A AR A A A A A A A A A A A A A A A AR A AR A A A A A AR A A AR A A AR A AR A A A A A A A A Ak kA Ak kA Ak kA kA kA kA kA k%

RISK ANALYSIS RESULTS

KA R A AR R A A R A A A AR A A R A A A A A A A A A A A A A A A A A A A A A A AR A A AR A AR A A A A A A AR A AR A A AR A A A A A A kA A A A A Ak Ak Ak kA kA kA k%

R R i i S I b e S 2 b I S b S b e I S b e S b I S b S b S S 4 S b b S 2 S b 2b

KAk AR A A RN dk AR A A A AR A A I AR A A I ARk A R dA ARk A kAR A Ak A Ak k k%

** TOTAL EXPOSURE RISK
** TOTAL HAZARD INDEX

* x

1.2049000E-6 **
0.2632804982 **

* %

R R i b S I b e S 2 b I S b S S e I S b e S b I S b S S I b b S b b S dh I S b db

KAk AR A A Ak AR A A NI AR A A I AR A A I ARk A R A Ak A dAk AR dA Ak A Ak k k%

R R e A I 2 I b b I b b I b 2 Ib b db I b db I b db b b db i 4

SOIL
GROUND WATER
SURFACE WATER
FOOD
ATIR

LRI e S b b S b S A b S b b S 2 Y

COMMERCIAL

CHEMICAL -
MEDIA

DIPHENYLAMINE

TOTAL

SOIL INGESTION/CONTACT/INHALATION

TOTAL PATHWAY RISKS

R R I e dh I e I b b I b S db b b db b S Ib b db S dh I S I b 4

HAZARD RISK
0.2632804982 1.2049000E-6
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0O
0.0000000000 0.0000000E+0
0.0000000000 0.0000000E+0

HAZARD/RISK RESULTS BY CHEMICAL

HAZARD

CHEMICAL - 2,4-DINITROTOLUENE

MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

HAZARD

0.0000510292
0.0000510292

0.0006558014
0.0006558014

BRI IR I A b e I b b S S b e S 2b b S S 2 S

0.00000000000000E+0
0.00000000000000E+0

1.44800000000000E-7
1.44800000000000E-7



CHEMICAL - 2, 6-DINITROTOLUENE

MEDIA HAZARD

TOTAL 0.0005054064
SOIL INGESTION/CONTACT/INHALATION 0.0005054064
CHEMICAL - 2,4, 6-TRINITROTOLUENE

MEDIA HAZARD

TOTAL 0.0004230275

SOIL INGESTION/CONTACT/INHALATION

0.0004230275

CHEMICAL - OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCINE (HMX)
MEDIA HAZARD
TOTAL 0.0000052829

SOIL INGESTION/CONTACT/INHALATION

0.0000052829

CHEMICAL - HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX)

MEDIA HAZARD

TOTAL 0.0016009671
SOIL INGESTION/CONTACT/INHALATION 0.0016009671
CHEMICAL - NITROGLYCERINE

MEDIA HAZARD

TOTAL 0.2450808561
SOIL INGESTION/CONTACT/INHALATION 0.2450808561
CHEMICAL - MERCURY (INORGANIC)

MEDIA HAZARD

TOTAL 0.0131509750
SOIL INGESTION/CONTACT/INHALATION 0.0131509750
CHEMICAL - DIETHYLPHTHALATE

MEDIA HAZARD

2.70700000000000E-7
2.70700000000000E-7

2.30000000000000E-9
2.30000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

1.88700000000000E-7
1.88700000000000E-7

1.48800000000000E-7
1.48800000000000E-7

0.00000000000000E+0
0.00000000000000E+0

RISK



TOTAL
SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - FLUORANTHENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - NAPHTHALENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BENZ (A)ANTHRACENE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - BIS (2-ETHYLHEXYL)PHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIBUTYLPHTHALATE

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - SELENIUM

MEDIA HAZARD
TOTAL

SOIL INGESTION/CONTACT/INHALATION

.0000005897
.0000005897

.0000027382
.0000027382

.0007079683
.0007079683

.0000000000
.0000000000

.0000180679
.0000180679

.0001406699
.0001406699

.0000702881
.0000702881

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0

2.59000000000000E-8
2.59000000000000E-8

1.06000000000000E-8
1.06000000000000E-8

1.80000000000000E-9
1.80000000000000E-9

0.00000000000000E+0
0.00000000000000E+0

0.00000000000000E+0
0.00000000000000E+0



CHEMICAL - SILVER AND COMPOUNDS
MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - DIOXIN

MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

CHEMICAL - PERCHLORATE

MEDIA

TOTAL

SOIL INGESTION/CONTACT/INHALATION

RIS S b b S b S S b S b b S dh i S 4

SOIL INGESTION - COMMERCIAL

CHEMICAL

DIPHENYLAMINE

2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE
2,4,6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCI
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

SELENIUM

SILVER AND COMPOUNDS

DIOXIN

PERCHLORATE

.0000325342

0.0000325342

0.0008274959

HAZARD

0
HAZARD

0
HAZARD

0

0

HAZARD/RISK RESULTS BY MEDIA

HAZARD

.0008274959

.0000068004
.0000068004

.0000360274
.0004614726
.0003578767
.0003732877
.0000051541
.0015068493
.1730308219
.0000005661
.0000017765
.0000007620
.0000000000
.0000127140
.0000993151
.0000702055
.0000325342
.0004296233
.0000068004

0.
0.

4.
4.

0.
0.

.00000000000000E+0
.02200000000000E-7
.91700000000000E-7
.00000000000000E-9
.00000000000000E+0
.77600000000000E-7
.05100000000000E-7
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10
.00000000000001E-9
.30000000000000E-9
.00000000000000E+0
.00000000000000E+0
.00000000000000E+0
.99500000000000E-7
.00000000000000E+0

00000000000000E+0
00000000000000E+0

11300000000000E-7
11300000000000E-7

00000000000000E+0
00000000000000E+0
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SOIL CONTACT - COMMERCIAL

CHEMICAL HAZARD

DIPHENYLAMINE

2,4-DINITROTOLUENE

2, 6-DINITROTOLUENE
2,4,6-TRINITROTOLUENE
OCTAHYDRO-1357-TETRANITRO-1357-TETRAZOCT
HEXAHYDRO-1, 3, 5-TRINITRO-1, 3, 5-TRIAZINE
NITROGLYCERINE

DIETHYLPHTHALATE

FLUORANTHENE

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE
DIBUTYLPHTHALATE

DIOXIN

AIR INHALATION VIA SOIL - COMMERCIAL
CHEMICAL

2,4-DINITROTOLUENE

MERCURY (INORGANIC)

NAPHTHALENE

BENZ (A) ANTHRACENE

BIS (2-ETHYLHEXYL) PHTHALATE

SELENIUM

DIOXIN

HAZARD

LRI I b e S b b S b b S S b i S b b I S b S S 4

ACCEPTABLE CONCENTRATIONS

.0000150018
.0001921572
.0001475297
.0000497398
.0000001288
.0000941178
.0720500342
.0000000236
.0000009617
.0000004125
.0000000000
.0000052941
.0000413548
.0000536685

.0000021716
.0131509750
.0007067938
.0000000000
.0000000598
.0000000826
.0003442041

.00000000000000E+0
.25000000000000E-8
.90000000000002E-8
.0000000000000E-10
.00000000000000E+0
.11000000000000E-8
.37000000000001E-8
.00000000000000E+0
.00000000000000E+0
.0000000000000E-10
.30000000000000E-9
.0000000000000E-10
.00000000000000E+0
.49000000000000E-8

.0000000000000E-10
.00000000000000E+0
.57000000000000E-8
.30000000000000E-9
.00000000000000E+0
.00000000000000E+0
.86900000000000E-7

R I R I I b b S S b I S b I S b S b S S b i 4

| | CONCENTRATIONS (mg/Kg) or (mg/L) |
| | = |
| MEDIA | INITIAL | ACCEPTABLE
CHEMICAL: Arsenic

Soil, Non-carcinogenic 0.0000000000 0.0000000000

Soil, Carcinogenic 0.0000000000 0.0000000000
Groundwater, Non-carcinogenic 0.0000000000 0.0000000000
Groundwater, Carcinogenic 0.0000000000 0.0000000000
Surface Water, Non-carcinogenic 0.0000000000 0.0000000000
Surface Water, Carcinogenic 0.0000000000 0.0000000000

Air, Non-carcinogenic 0.0000000000 0.0000000000

Air, Carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Non-carcinogenic 0.0000000000 0.0000000000
Meat/Eggs/Dairy, Carcinogenic 0.0000000000 0.0000000000



Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium IITI and compounds

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Chromium (VI)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diphenylamine

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic

o O O O

O O O O O O O O O O o O o o O O O O O O O O O O o O o o

O O O O O O O O O o O -

.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0520000000
.0520000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

o O O O

O O O O O O O O O O o o o o

O O O O O O O O O O o o o o

20615.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o O o o o

.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

6475116208



Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,6-Dinitrotoluene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 2,4,6-Trinitrotoluene
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Octahydro-1357-tetranitro-1357-tetrazocine

O O O O O O O O O o o o o o O O O O O O O O O o o O K-

O O O O O O O O O o o o o o

.0000000000

.0780000000
.0780000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4180000000
.4180000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2180000000
.2180000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

(HMX)

1643.
.4447513812
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o 4

[e0)
N
~J

O O O O O O O O O o o o

515.
.7826086957
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

Nej
[« TN

O O O O O O O o O o o

.0000000000

7903304263

.0571959516
.5441448098
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

3329275284



Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

O O O O O O O O O O o O o o

.3010000000
.3010000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

CHEMICAL: Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Nitroglycerine

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Mercury (inorganic)
Soil, Non-carcinogenic
Soil, Carcinogenic
Groundwater, Non-carcinogenic

5
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.2800000000
.2800000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2100000000
.2100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0216000000

0.0216000000

.0000000000

56976.
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3298.
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2819663442

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

0065611592

.9809220986
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4625812134

8198924731

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.6424637717

0.0000000000

.0000000000



Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Diethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dimethylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Fluoranthene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic
Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

O O O O O O O O O o O

O O O O O O O O O o o o o o

O O O O O O O O O o o o o o

OO O O O O O

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.5290000000
.52380000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0830000000
.0830000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o O o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

897066.304900797

0.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O o O o o o

O O O O O O O O O o o o o o

30311.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

o O o O

0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

8837192316



Air, Non-carcinogenic

Air, Carcinogenic

Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Naphthalene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Benz (a)anthracene

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Bis(2-ethylhexyl)phthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic

O O O O O O O O
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.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0178000000
.0178000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0270000000
.0270000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.2970000000
.2970000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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16437.

165.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.1423686626
.6872586873
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.5471698113
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

9922403821
0000000000



Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dibutylphthalate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Selenium

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Barium and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic

o O O O O
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.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.6000000000
.6000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.4100000000
.4100000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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o O O O O

82462.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

5833.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O o o o o

O O O O O O O o O o o o

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

5595098880

1353386989

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Silver and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Cadmium and compounds
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: Dioxin

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

.0000000000

0.0000000000

O O O O O O O O O O o O o o O O O O O O O O O O o O o o

O O O O O O O O O O o O o o

.1900000000
.1900000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000050180
.0000050180
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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.0000000000

0.0000000000

5840.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

O O O O O O O O O O o o o o O O O O O O O O o o o o o

O O O O O O O O O O o o o o

0083604330

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0060640784
.0000122003
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000



CHEMICAL: Perchlorate

Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

CHEMICAL: 3,3'-Dimethylbenzidine
Soil, Non-carcinogenic

Soil, Carcinogenic

Groundwater, Non-carcinogenic
Groundwater, Carcinogenic

Surface Water, Non-carcinogenic
Surface Water, Carcinogenic

Air, Non-carcinogenic

Air, Carcinogenic
Meat/Eggs/Dairy, Non-carcinogenic
Meat/Eggs/Dairy, Carcinogenic
Fruit/Vegetables, Non-carcinogenic
Fruit/Vegetables, Carcinogenic
Fish/Shellfish, Non-carcinogenic
Fish/Shellfish, Carcinogenic

O O O O O O O O O o o o o o

O O O O O O O O O o o o o o

.0055600000
.0055600000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000100
.0000000100
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

BRI I I S b I I b I S b e S S b I I b S Sb b I S 4 CALCULATION ALGORITHMS

[ee)
=
~J

O O O O O O O O O o o o o

O O O O O O O O O o o o o o

KHIAK KA KA KK AKX K AKX A* Hazard/Risk Associated with INGESTION via SOIL

Using the following Calculation

CS x IR x CF x EF x ED
Intake (mg/Kg-day) = -——=——-—=-—-——————-

where

CS 1is the Chemical Concentration in the Soil (mg/kg)

IR 1is the Ingestion Rate (mgsoil/day)

CF 1is the Conversion Factor (10 ~ -6 Kg/mg)
EF 1is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years)

BW 1is the Body Weight (Kg)
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.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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AT

CS
IR
CF
EF
ED
BW
AT

kA hkhkkhkhkkkhkkkkk*k

is the Averaging Time (days)
| RESIDENTIAL
| NON-CARCINOGENIC CARCINOGENIC

User Defined
200.00

0.000001
350
6
15
365 x 6

User Defined

COMMERCIAL

NON-CARCINOGENIC

User Defined

114.28; 489.50 (M) 100.00
0.000001 0.000001
350 250
Incl. in IR Adj. 25
Incl. in IR Adj. 80
365 x 70 365 x 25

CARCINOGENIC
User Defined
100.00
0.000001
250
25
80
365 x 70

Using the following Calculation

Intake
where
Cs 1is
CF 1is
SA is
AF 1is
ABS 1is
EF 1is
ED 1is
DFS is
BW 1is
AT 1is

(RfDo modified for dermal exposure:
modified for dermal exposure:

CS
CF
SA
AF
ABS
EF
ED

DFSadj

(mg/Kg-day) =

CS x CF x ABS x EF x

the
the
the
the
the
the
the
the

Conversion Factor

Absorption Factor
Exposure Frequency
Exposure Duration

the
the

RESIDENTIAL
NON-CARCINOGENIC CARCINOGENIC
User Defined User Defined
0.000001 0.000001
2800 Incl. in DFSadj.
0.12 0.07
User Defined User Defined
350 350

6 Incl. in DFSadj.
Not Used 361; 1445 (M)

Body Weight
Averaging Time

Chemical Concentration in the Soil
(10 ~ -6 Kg/mg)

Skin Surface Area for Contact
Soil to Skin Adherence Factor

(unitless)
(day/years)
(years)

(Kg)

(days)

Hazard/Risk Associated with DERMAL CONTACT via SOIL

(ED x SA x AF)

(mg/kg)

(cm™2/event)
(unitless)

Kk Kk ok kkkkkkk

Residential soil dermal contact factor

(mg-year/kg-day)

RfDo x gastrointestinal absorption factor;
CSFo/gastrointestinal absorption factor)

COMMERCIAL

NON-CARCINOGENIC

User Defined
0.000001
3470

0.12

User Defined
250

25

25

CARCINOGENIC
User Defined
0.000001
3470
0.12
User Defined
250
25
25

* Kk k%

CSFo



BW 15 Incl. in DFSadj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

**k*kkk*k*x*x  Hazard/Risk Associated with INHALATION OF PARTICULATES via SOIL  ***xx*xx%xkk

Using the following Calculation

CS x ET x EF x ED x [(1/VF) + (1/PEF)] x CF
Intake (mg/Kg-day) = ———=——————————————--—

where

CS 1is the Chemical Concentration in the Soil (mg/kg)
ET is the Exposure Time (hr/hr)

EF 1is the Exposure Frequency (day/years)

ED 1is the Exposure Duration (years) for non-carcinogens and carcinogens
VF 1s the Volatilization factor (m"3/Kg)

PEF is the Particulate Emission Factor (m"~3/Kg)

AT 1is the Averaging Time (days)

CF 1is used only for carcinogenic calculation (upg/mg)
ED 1is adjusted for mutagens as follows:

[(IUR x 20)+(IUR x 12)+(IUR x 30)+(IUR x 14)]

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| mmmmmmmm s | mmmmmm s | mmmmmm s | mmmmmm s |
CS User Defined User Defined User Defined User Defined
ET 1.00 1.00 8.00 8.00
EF 350 350 250 250
ED 9 30; age-adj (M) 25 25
VF 0.5 0.5 0.5 0.5
PEF 1.36E+9 1.36E+9 1.36E+9 1.36E+9
AT 365 x 6 365 x 70 365 x 25 365 x 70
CF - 1000 - 1000

*kkkkkxkKkHkxkxkxkkx  Rigk Associated with Vinyl Chloride via SOIL  ***x*xkkxkskhkxk

Using the following Calculation

Ingestion:
Intake (mg/Kg-day) = CS x (((EF x IF x CF1l)/AT)+((IR x CF)/BW)))

Inhalation:

Intake (mg/Kg-day) CS x (((EF x ED x ET x CF2)/AT x VFE)+ ((CF2)/VFE)))

Dermal:

15



Intake (mg/Kg-day) = CS x (((EF x DFS x ABS x CF1)/AT)+((SA x AF x ABS x CF1)/BW)))
where
CS 1is the Chemical Concentration in the Soil (mg/kg)
ET is the Exposure Time (hr/hr)
EF 1is the Exposure Frequency (day/years)
ED 1is the exposure duration (years)
IFS is the adjusted soil ingestion rate (mg-yr/kg-d)
IRS is the soil ingestion rate (mg/day)
DFS is the adjusted soil dermal contact factor (mg-yr/kg-d)
ABS is the absorption factor
AF 1s the adherence factor (mg/cm2)
BW is the body weight (kg)
VF 1s the volatilization factor (m"3/kg)
AT is the Averaging Time (days)
CFl is the conversion factor (kg/mg)
CF2 is the conversion factor (ng/mg)
| === |
| RESIDENTIAL |
| CARCINOGENIC |
| === |
CS User Defined
ET 1.00
EF 350
ED 30
IFS 114.28
IRS 200.00
DFS 361
ABS User Defined
AF 0.12
BW 15
VF 0.5
AT 365 x 6
CF1 0.000001
CF2 1000
I __________________
R IR IR IR Ih Sh b Sh dh  dh g g g O O

Using the following Calculation

Intak

where
CW
IR
EF
ED

CW x IR x EF x ED

e (mg/Kg-day) =

is the
is the
is the
is the

Ingestion Rate

Exposure Duration

Exposure Frequency

Chemical Concentration in Water
( Liters/day)

Hazard/Risk Associated with DRINKING WELL WATER

(mg/L)

(days/year)

(years)

16
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BW 1is the Body Weight (Kg)
AT 1is the Averaging Time (days)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| == | === | === | === |
Ccw User Defined User Defined User Defined User Defined
IR 1.00 1.09; 3.39(M) 2.00 2.00
EF 350 350 250 250
ED 6 Incl. in IR Adj. 25 25
BW 15 Incl. in IR Adj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

kxkxkxkxkxkxkx  Rigk Associated with Vinyl Chloride via GROUNDWATER %%k ks ko x
Using the following Calculation

Ingestion:
Intake (mg/Kg-day) = CW x (((EF x IF)/AT)+ (IR/BW)))

where

CW 1s the Chemical Concentration in the Groundwater (mg/kg)
EF 1is the Exposure Frequency (day/years)

IF 1is the adjusted water ingestion rate (L-yr/kg-d)

IR is the water ingestion rate (L/day)

BW is the body weight (kg)

AT is the Averaging Time (days)

| RESIDENTIAL |
| CARCINOGENIC |

CW User Defined

EF 350
IF 1.086
IR 1.00
BW 15

AT 365 x 70

*xkkkkkkkkk  Hazard/Risk Associated with DERMAL CONTACT via WELL WATER  ****x*xxkkkkkk

Using the following Calculation

CW x SA x PC x ET x EF x ED x CF

17



where

CW 1is the Chemical Concentration in Water (mg/L)

PC 1is the Dermal Permeability Constant (cm/hr)

SA is the Surface Area Exposed (cm”2)

ET is the Exposure Time (hours/day)

EF 1is the Exposure Frequency (days/year)

ED 1is the Exposure Duration (years)

CF is the Volumetric Conversion (1 Liter/1000 cm”3)
BW 1is the Body Weight (Kg)

AT 1is the Averaging Time (days)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| == | === | === | === |
cw User Defined User Defined User Defined User Defined
PC User Defined User Defined User Defined User Defined
SA 7500 9200 820 820
ET 0.2 0.2 1.0 1.0
EF 350 350 250 250
ED 6 Incl. in SA Adj. 25 25
CF .001 .001 .001 .001
BW 15 Incl. in SA Adj. 80 80
AT 365 x 6 365 x 70 365 x 25 365 x 70

*xkkkkk*k*  Hazard/Risk Associated with INCIDENTAL INGESTION via SWIMMING  ***xkkkkkk

Using the following Calculation

CW x CR x EF x ET x ED
Intake (mg/Kg/day) = -————————————————————-

where

CW is the Chemical Concentration in Water (mg/L)
CR 1is the Contact Rate (Liters/hour)

EF 1is the Exposure Frequency (events/year)

ET 1is the Exposure Time (hours/event)

ED 1is the Exposure Duration (years)

BW 1is the Body Weight (Kg)

AT is the Averaging Time (days)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |
| mmmmmmmm s | mmmmmm s | mmmmmm s | mmmmmm s |
CW User Defined User Defined User Defined User Defined
CR 0.05 .037 0.05 0.05

18



ET 2.6 2.6 2.6 2.6

ED 6 Incl. in CR Adj. 25 25

BW 15 Incl. in CR Adj. 80 80

AT 365 x 6 365 x 70 365 x 25 365 x 70

Ak KkAkk KKk Kh kK khkkkhkKkk Kk Kk Kk

Hazard/Risk Associated with DERMAL CONTACT via SURFACE WATER

Using the following Calculation

CW x SA x PC x ET x EF x ED x CF
Intake (mg/Kg-day) = ——————————————-—--—-————————————

where
CW 1is the Chemical Concentration in Water (mg/L)
PC 1is the Dermal Permeability Constant (cm/hr)
SA is the Surface Area Exposed (cm”2)
ET 1is the Exposure Time (hours/day)
EF 1is the Exposure Frequency (days/year)
ED 1is the Exposure Duration (years)
CF 1is the Volumetric Conversion (1 Liter/1000 cm”3)

BW 1is the Body Weight (Kg)
AT is the Averaging Time (days)

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

CW User Defined User Defined User Defined User Defined
PC User Defined User Defined User Defined User Defined
SA 7500 9200 820 820

ET 2.6 2.6 2.6 2.6

EF 7 7 7 7

ED 6 Incl. in SA Adj. 25 25

CF .001 .001 .001 .001

BW 15 Incl. in SA Adj. 80 80

AT 365 x 6 365 x 70 365 x 25 365 x 70

Xk hkhkk Kk kkk Kk

Hazard/Risk Associated with INHALATION via AIR

Using the following Calculation

CA x ET x EF x ED
Intake (mg/Kg-day) = ———=——-——=——————————————

where

19
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CA
ET
EF
ED
AT
CF
ED

is the Chemical Concentration in Air (mg/m”3)

is the Exposure Time (hours/hour)

is the Exposure Frequency (days/year)

is the Exposure Duration (years) for non-carcinogens and carcinogens
is the Averaging Time (days)

is the conversion factor (pg/mg)

is adjusted for mutagens as follows:

[ (IUR x 20)+(IUR x 12)+(IUR x 30)+(IUR x 14)]

CA
ET
EF
ED
AT
CF

| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC
| == | === | === | ===
User Defined User Defined User Defined User Defined
1.00 1.00 8.00 8.00
350 350 250 250
6 30; age adj. (M) 25 25
365 x 6 365 x 70 365 x 25 365 x 70
- 1000 - 1000

KI A AAxFAAxKFAxX Rigk Associated with Vinyl Chloride via AIR  FHxdkkdxdkdxhdk

Using the following Calculation

Inhalation:

Intake (mg/Kg-day) = (CA x ((EF x ED x ET)/AT)))/CF
where

CA 1is the Chemical Concentration in the Air (mg/kg)
ET is the Exposure Time (hr/hr)

EF 1is the Exposure Frequency (day/years)

ED 1is the exposure duration (years)

AT 1is the Averaging Time (days)

CF is the conversion factor (ug/mg)

CW
ET
EF
ED
AT
CF

RESIDENTIAL |
CARCINOGENIC |

User Defined
1.00

350

30

365 x 70
1000

20



*AhkkAkkkkKhkhkkkhk*k

Using the following

Inhalation:

Intake (mg

whe
CW
ET
EF
ED
VF
AT
CF

CW
ET
EF
ED
VF
AT
CF

khkkkhkkhkhk kA Kk hkk kK

re
is
is
is
is
is

is

the
the
the
the
the
the

/Kg-day)

Chemical
Exposure
Exposure
exposure

Calculation

Concentration in the Groundwater
Time (hr/hr)

Frequency (day/years)

duration (years)

volatilization factor (L/m”3)

Averaging Time (days)

is the conversion factor (pg/mg)

RESID
CARCI

User
1.00
350
30
0.5
365 x
1000

ENTIAL
NOGENIC

Defined

70

Using the following Calculation

Intake
where
CF 1
IR i
FI i
EF i
ED 1
BW i
AT i

(mg/

s the
s the
s the
s the
s the
s the
s the

Kg-day)

Chemical Concentration in the Food

CF x IR x FI x EF x ED

Ingestion Rate (kg/day)

(CW x (((EF x ED x ET x VF)/AT)

Risk Associated with Vinyl Chloride via GROUNDWATER

+(VF)))/CF

(mg/kg)

Hazard/Risk Associated with INGESTION of FOOD PRODUCTS

(mg/Kg)

Fraction Ingested from the Contaminated Source

Exposure Frequency (meals/year)

Exposure Duration (years)
Body Weight (Kg)
Averaging Time (days)

MEAT/EGG/DAIRY PRODUCTS

RESIDENTIAL

COMMERCIAL

| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC

21
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CF

User Defined

User Defined

User Defined

User Defined

IR 0.280 0.280 0.280 0.280
FI 1 1 1 1
EF 350 350 350 350
ED 30 Incl. in IR Adj. 25 25
BW 80 Incl. in IR Adj. 80 80
AT 365 x 30 365 x 70 365 x 25 365 x 70
| __________________________________________________________________________
FRUIT/VEGETABLE PRODUCTS
| |
| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

CF User Defined User Defined User Defined User Defined
IR 0.122 0.122 0.122 0.122
FI 1 1 1 1
EF 350 350 350 350
ED 30 Incl. in IR Adj. 25 25
BW 80 Incl. in IR Adj. 80 80
AT 365 x 30 365 x 70 365 x 25 365 x 70
| __________________________________________________________________________
FISH/SHELLFISH PRODUCTS
[ mm oo |
| RESIDENTIAL | COMMERCIAL
| NON-CARCINOGENIC CARCINOGENIC | NON-CARCINOGENIC CARCINOGENIC |

CF User Defined User Defined User Defined User Defined
IR 0.054 0.054 0.054 0.054

FI 1 1 1 1

EF 350 350 350 350

ED 30 Incl. in IR Adj. 25 25

BW 80 Incl. in IR Adj. 80 80

AT 365 x 30 365 x 70 365 x 25 365 x 70

KA R A AR AR A A R A A A AR A A A A A A AR A A A A A A A A AR A A A A A A A A AR A A AR A AR A A A A A A A A A AR A A AR A A A A A A A A A A A A Ak Ak Ak Ak ko k%

* >
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