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EXECUTIVE SUMMARY

As part of Unilateral Administrative Order (UAQ) 09-2006-022, Innovative Technical Solutions
Inc. (ITSI), prepared this baseline Human Health Risk Assessment (HHRA) for the United States
Environmental Protection Agency (USEPA), Region 9, under contract number EP-S9-08-03,
Task Order 0026. This baseline HHRA was prepared to provide a quantitative evaluation of the
potential human health risks associated with theoretical exposures to chemicals in soil at the
Ecology Control Industries, Inc. (ECI) site. In 2005, pesticides and polychlorinated biphenyls
(PCBs) were detected in soil by ECI as part of environmental investigations conducted prior to
sale of the property. The investigations detected several chemicals present in soils including:
4,4’- dichlorodiphenyltrichloroethane (DDT), 4,4’-dichlorodiphenyldichloroethene (DDE), 4,4’-
dichlorodiphenyldichloroethane (DDD), chlordane, petroleum hydrocarbons, and PCBs. USEPA
has attributed the presence of DDT, DDD, and DDT in these soils to former Montrose Chemical
Corporation (Montrose) manufacturing activities. From 1947 to 1982, Montrose manufactured
technical grade DDT at a plant located approximately 0.5 mile north/northwest of the ECI
property (Figure 1). The ECI property is located “downstream” from the former Montrose plant
property, by way of the historical storm water drainage pathway. USEPA believes that DDT-
impacted soils at the ECI property may be the result of contaminated storm water runoff from the

former Montrose plant.

This report relies upon data collected during the additional soil investigations conducted at the
ECI property (Earth Tech, Inc., 2008) to quantify potential health risks for future on-site
populations including adult and child residents, adult industrial workers, and construction
workers. Exposure pathways addressed for these populations included soil ingestion, dermal
contact, and particulate inhalation for soil from 0 to 2 feet below ground surface (bgs)
(residential and industrial worker scenarios), 0 to 5 feet bgs (residential scenario), and 0 to 16
feet bgs (residential and construction worker scenarios). Two exposure point concentrations
were used for each of these scenarios, i.e., the maximum detected concentration and the 95%

upper confidence limit (UCL).

ES-1 ITSI Project No. 07163.0027.0020
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For all of the potentially exposed populations, both noncarcinogenic hazards and incremental

lifetime cancer risk (ILCR) were quantified. The results are provided in the tables below.

Cumulative Incremental Lifetime Cancer Risk Estimates

0to 2 feet bgs

0to 5 feet bgs

0 to 16 feet bgs

Exposure Scenario Maximum 95% UCL Maximum 95% UCL Maximum 95% UCL
EPC EPC EPC EPC EPC EPC

Residential

Adult/Child 2.E-05 6.E-06 6.E-05 5.E-06 3.E-04 1.E-05

Industrial Worker 7.E-06 2.E-06 - -- -- --

Construction Worker -- -- -- -- 2.E-05 6.E-07

Cumulative Hazard Index Estimates

0to 2 feet bgs

0to 5 feet bgs

0to 16 feet bgs

Exposure Scenario Maximum 95% UCL Maximum 95% UCL Maximum 95% UCL
EPC EPC EPC EPC EPC EPC

Residential

Adult/Child 15 0.6 3.4 0.5 9.4 0.5

Industrial Worker 0.19 0.1 - -- -- --

Construction Worker -- - -- -- 0.1 0.01

-- Not considered within the exposure area of receptor

Results of the baseline HHRA demonstrate that the increased likelihood of cancer risk from soil

exposures is due primarily to 4,4’-DDT. Although residential reuse of the Site would pose the

highest estimated cancer risk, the increased likelihood of cancer risk is within EPA’s risk

management range of one in 1 million (10 or 1E-06) to one in 10,000 (10 or 1E-04) (EPA,
2004b) if residents are not exposed to soil deeper than 16 feet bgs. For the future resident, the

additional likelihood of cancer risk due to chemical concentrations in soil from surface to 16 feet

bgs increases with depth.

ES-2

ITSI Project No. 07163.0027.0020




Final Human Health Risk Assessment
Historical Storm Water Pathway — South
Ecology Control Industries Property

If the Site remains an industrial facility, increased cancer risk due to potential soil exposures of
industrial workers is also within the risk management range. Exposures of construction workers
to soils within the 0-to-16-foot bgs range also are associated with increased cancer risk that is
within the risk management range. The risk assessment assumes that excavation and/or
redevelopment activities will take place over a period of one year. In the event that these

activities were for a shorter duration, the estimated cancer risk would decrease correspondingly.

Potential exposures of residents through consumption of home-produced eggs and home-grown
produce were evaluated in the Kenwood HHRA (HLA, 2001) and discussed in this risk
assessment. A separate evaluation was not conducted for the baseline HHRA discussed in this
report. The Kenwood HHRA indicated that the potential cancer risk to the adult and child
residents consuming home-produced eggs is 5E-05, which is within EPA’s risk management
range. The adult non-cancer health hazard is 0.5 and the child non-cancer health hazard is 1.5
The Kenwood HHRA also showed that total DDT founding all the radish samples was below the

FDA action level.

The risk assessment also acknowledges that total petroleum hydrocarbon (TPH) contamination
still remains at the Site, and that TPH is a chemical of concern that needs further characterization
prior to Site redevelopment. Tetrachloroethene (PCE) was detected in one location with a
concentration of 5.5 mg/kg. For future reuse other than as a parking lot, the potential vapor
intrusion pathway, which is not addressed in this human health risk assessment, may have to be

evaluated.

ES-3 ITSI Project No. 07163.0027.0020
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1.0 INTRODUCTION

In 2005, pesticides and polychlorinated biphenyls (PCBs) were detected in soil by Ecology
Control Industries, Inc. (ECI), as part of environmental investigations prior to sale of the
property at 20846 Normandie Avenue, Torrance, California. The investigations detected several
chemicals present in soils that included 4,4’-dichlorodiphenyltrichloroethane (DDT); 4,4’-
dichlorodiphenyldichloroethene (DDE); 4,4’-dichlorodiphenyldichloroethane (DDD); chlordane;
petroleum hydrocarbons; and polychlorinated biphenyls (PCBs). USEPA has attributed the
presence of DDT, DDD, and DDT in these soils to former Montrose Chemical Corporation of

California (Montrose) manufacturing activities.

The goal of this baseline Human Health Risk Assessment (HHRA) is to provide a quantitative
evaluation of the potential human health risks associated with theoretical exposures to chemicals
in soil at the Site. Innovative Technical Solutions Inc. (ITSI), conducted this HHRA under
USEPA Contract Number EP-S9-08-03, Task Order 0026.

This report includes an evaluation of the data collected at the Site (Earth Tech, Inc., 2000), an
exposure assessment, a toxicity assessment, and a risk characterization. In the data evaluation
section, the chemicals of potential concern (COPCs) are described. Potential receptors and
exposure pathways are described in the Exposure Assessment section of this document. The
toxicity assessment presents the toxicity criteria used to evaluate potential health effects
associated with each COPC. Next, the risks are characterized to estimate the potential magnitude
of potential adverse health effects under the conditions of exposure described in the Exposure
Assessment section. Finally, a qualitative Uncertainty Analysis is provided to discuss the areas

where uncertainty exists in the risk assessment process.
This HHRA is in accordance with applicable guidance from the USEPA. In particular, the

HHRA follows standard and customary practices for the performance of risk assessments, as

specified by the USEPA in the following documents:

1 ITSI Project No. 07163.0027.0020
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e Risk Assessment Guidance for Superfund: Human Health Evaluation
Manual; Part A (USEPA, 1989);

¢ Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors (USEPA, 1991);

e Final Guidance for Data Usability in Risk Assessment (USEPA, 1992 a,b);
e Exposure Factors Handbook, Volumes. I, 11, and 111 (USEPA, 1997);

e Risk Assessment Guidance for Superfund, Human Health Evaluation Manual,
Part D, Standardized Planning, Reporting, and Review of Superfund Risk
Assessments (USEPA, 2001);

e Risk Assessment Guidance for Superfund, Human Health Evaluation Manual,
Volume I: Part E, Supplemental Guidance for Dermal Risk Assessment
Interim Final (USEPA 2004).

e Risk Assessment Guidance for Superfund, Volume I: Human Health
Evaluation Manual: Part F, Supplemental Guidance for Inhalation Risk
Assessment (USEPA, 2009a)

e USEPA Region I1X Regional Screening Levels (USEPA, 2009b); and
e Integrated Risk Information System (IRIS) (USEPA, 2009c, 2010).

Where possible, this HHRA follows an approach similar to that used in the Human Health Risk
Assessment for Residential Properties, Historical Stormwater Pathway—South, Montrose,
Chemical Superfund Site, Los Angeles County, California, prepared by CH2M HILL (2008), to
ensure consistency with methodologies previously established by the USEPA for this Site.

This report is organized in a manner consistent with USEPA guidance and consists of the
following sections:
Section 2.0 Site Characterization — This section summarizes background information for
the Site, including location and description, land and water use and summarizes the results

of previous investigations.
Section 3.0 Data Evaluation and Identification of Chemicals of Potential Concern

(COPCs) — This section presents the evaluation and summary statistics of analytical data,

and the identification of chemicals of potential concern addressed by this HHRA.

2 ITSI Project No. 07163.0027.0020
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Section 4.0 Exposure Assessment — This section presents the conceptual site model (CSM),
which describes the scenarios by which human receptors at the site may be exposed to site-
related chemicals. This section also describes the methodology used to estimate the average

daily intake of COPCs by identified human receptors.
Section 5.0 Toxicity Assessment — This section presents the quantitative criteria developed
by USEPA and the California EPA (Cal/EPA) that are used in this HHRA to calculate the

potential adverse health effects to on-site populations.

Section 6.0 Risk Characterization — This section presents estimates of potential

carcinogenic and non-carcinogenic risks calculated in this HHRA.

Section 7.0 Uncertainty Evaluation — This section qualitatively addresses the major

sources of uncertainty in the HHRA and their influence on the conclusions.

Section 8.0 Conclusions — This section presents a summary of the results of the HHRA.

Section 9.0 References — This section identifies all documents cited in the risk assessment.

3 ITSI Project No. 07163.0027.0020
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2.0 SITE CHARACTERIZATION

This section presents a description of the Site, including site background and history, the
environmental setting, and a summary of previous investigations. The information contained in

this section was taken from the Earth Tech Soil Investigation Report (Earth Tech, Inc., 2008).

2.1 SITE HISTORY
From 1947 to 1982, Montrose manufactured technical-grade DDT at a plant located at 20201

Normandie Avenue in Los Angeles, California, approximately 0.5 mile north/northwest of the
ECI property. The ECI property (also identified as Operable Unit [OU] 6 of the Montrose
Superfund Site) is located “downstream” from the former Montrose plant property, by way of the

historical storm water drainage pathway (see Figure 2).

Prior to approximately 1969, the historic storm water pathway in the vicinity of the ECI property
was an unlined linear topographic depression that acted as a local surface drainage feature. The
drainage channel passed under Torrance Boulevard and traversed the eastern portion of the ECI
property before continuing east through what is now the closed Royal Boulevard Landfill
(ARMCO Site). During the late 1960s and early 1970s, the drainage ditch was replaced by the
Los Angeles County Flood Control District (LACFCD) with an underground concrete storm
water conveyance system. Project No. 685 (also known as the Kenwood Drain), a concrete box
culvert, replaced the historic storm water drainage ditch from 204th Street, along Kenwood
Avenue, through the ECI property, and eventually emptying into the Torrance Lateral, a large,

open, concrete-lined drainage channel.

2.2 ECI STUDY AREA
The USEPA Historic Storm Water Pathway—-South Study Area is located south of Torrance

Boulevard and east of Normandie Avenue in Torrance, California, and includes portions of eight
properties. The eight properties include the ECI property and seven residential properties located
directly east of the ECI property along Torrance Boulevard, Raymond Avenue, and 209th Street.

The residential properties are the subject of a separate investigation.

4 ITSI Project No. 07163.0027.0020
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This ECI HHRA evaluates only that portion of the ECI property containing the historic storm
water pathway that traversed the ECI property. For purposes of this HHRA, this approximately
0.75-acre area is defined as “the Site”. The ECI property and the area of the Site are shown on
Figure 3.

2.3 ECI SITEHISTORY
Prior to 1992, Akzo Coatings (Akzo) owned the land now occupied by ECI. In 1992, ECI’s

owner purchased approximately 4.7 acres of land from Akzo. Several years later, an additional
2.7 acres of adjacent land was purchased by ECI from Akzo, creating ECI’s current property
(approximately 7.4 acres in size [Los Angeles County Tax Assessor’s Office, 2006, cited in
Earth Tech, Inc., 2008]).

During its ownership, Akzo had numerous underground storage tanks (USTs) containing
petroleum-based solvents located along the southern boundary of Lot 2 (the southern portion of
the current ECI property). A release of toluene from one of the tanks required soil and
groundwater investigations and the installation of a soil vapor extraction (SVE) system around
the time of property transfer to ECI. Installation activities included grading the southern area of
the property prior to the installation of the SVE system and covering the western portion of Lot 2
with concrete following installation. Akzo operated the SVE system for several years after the
property was sold to and occupied by ECI. On July 22, 1996, the California Regional Water
Quality Control Board (RWQCB) issued a closure letter confirming the completion of the UST
remedial action (CH2M HILL, 2008, cited in Earth Tech, 2008).

In 1998, ECI graded and paved Lot 1, the northern portion of the property (ECI, 2005, cited in
Earth Tech, Inc., 2008). Pre-grading construction drawings of Lot 1 indicate surface elevations
from 40 feet above mean sea level (msl) along its western boundary to approximately 36 feet
above msl along its eastern boundary. A low of 31 feet above msl was indicated in the northeast
corner of the lot, along the LACFCD drainage easement, and a high of over 50 feet msl was
indicated where there was a large mound of soil generated from prior grading of the southern lot
(USEPA, 1993, cited in Earth Tech, Inc., 2008).

5 ITSI Project No. 07163.0027.0020
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Soil from the large mound and an earthen embankment along Torrance Boulevard were used to
level the property (ECI, 2005). After grading, the surface of the ECI property transitioned
smoothly from approximately 40 feet above msl at its western edge to a low of approximately 34
feet above msl along its eastern edge. Residential properties immediately east of the ECI
property have lower elevations of approximately 30 to 32 feet above msl (USEPA, 2005, cited in
Earth Tech, Inc., 2008).

2.4 SUMMARY OF SITE INVESTIGATIONS RELEVANT TO THE HHRA
In 2005, an Environmental Site Assessment was conducted at the ECI property by Haley &

Aldrich, Inc., in which over 200 soil samples were collected and analyzed for organochlorine
pesticides, PCBs, total petroleum hydrocarbons (TPH-gasoline, TPH-diesel, and TPH-oil),
volatile organic compounds (VOCs) and metals. Based on the results of these samples, soil
excavations were conducted. Confirmation samples contained concentrations of pesticides that
exceeded “federal or state regulatory limits or regional background concentrations for residential
soils” (Earth Tech, 2008). In November of 2005, USEPA authorized ECI to perform a

subsequent soil removal action.

In July 2006, Earth Tech conducted a soil investigation to characterize pesticides and PCBs
along a series of east-west transects positioned roughly perpendicular to the direction of the
historical storm water flow on an approximate grid pattern of 30 feet by 60 feet. Because some
of these samples exhibited pesticide and PCB concentrations that exceeded “benchmarks
established by USEPA for the investigation” (Earth Tech, 2008), additional soil samples were
collected from selected locations between the July 2006 transects. Additionally, vertical
delineation of pesticides and PCBs was conducted at a small number of locations. The
supplemental soil sampling activities occurred in two field mobilizations (the first between May
21 and May 29, 2007, and the second on August 10, 2007).

The scope of work for the ECI soil investigation (i.e., the combined 2006 and 2007 sampling

events) included the following:

e 398 target soil samples for organochlorine pesticides (USEPA Method
8081A);
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e 336 target soil samples for PCBs (USEPA Method 8082);
e 10% duplicate samples;
e 5% matrix spike/matrix spike duplicate (MS/MSD) samples; and

e 1 Equipment blank sample for each field day of sampling.

Soil sample locations P01 through P54 are shown on Figure 4. Sample depth intervals are

designated as follows, and are shown on the indicated figures:

e Sample depth from zero (0) to 0.5 foot bgs (locations shown on Figure 4a);
e Sample depth from 0.5 to 2.0 feet bgs (Figure 4b);

e Sample depth from 2.0 to 5.0 feet bgs (Figure 4c);

e Sample depth from 5.0 to 8.0 feet bgs (Figure 4d);

e Sample depth from 8.0 to 12.0 feet bgs (Figure 4e);

e Sample depth from 12.0 to 16.0 feet bgs (Figure 4f);

e Sample depth from 16.0 to 20.0 feet bgs (Figure 4g); and

e Sample depth from 20.0 to 24.0 feet bgs (Figure 4h).

Supplemental soil samples at sample locations P39 though P53 were collected in 2007 to further
characterize the lateral extent of pesticides and PCBs. Supplemental soil samples PO6B, P11B,
P23B, and P48B were collected in 2007 to delineate the vertical extent of pesticides and PCBs.
Target depths for the supplemental soil samples ranged from 20 to 28 feet bgs (Earth Tech, Inc.,
2008).

2.5 TOPOGRAPHY
The topography at the ECI property (Figure 5) is generally even and planar, with a surface

elevation approximately 40 feet above msl along its western edge, sloping to an elevation of
approximately 34 feet above msl in the eastern portion. A localized storm water catch basin
located near the LACFCD drain box (eastern boundary area) is the lowest feature within the

paved ECI plant property.

The majority of the ECI plant property is paved with asphalt or concrete, with the exception of a
narrow strip along the eastern boundary that is uncovered. Along the northern boundary of the
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property is a sloped and landscaped embankment bounded by Torrance Boulevard to the north.
The embankment is approximately 10 feet high. In 1998, ECI removed soils from along the
bank to fill a localized depression in the northeast corner of the property, thereby reducing the

grade to its present-day condition.

2.6 GEOLOGY AND HYDROGEOLOGY
The ECI Site is located within the south central portion of the West Coast Groundwater Basin.

The West Coast Groundwater Basin is bounded by the Ballona Escarpment to the north, the
Newport-Inglewood Structural Zone to the northeast, Palos Verdes Hills to the southwest, and
the Pacific Ocean to the south and west.

The Site is also located in the southern portion of the Torrance Plan landform element (Poland,
Piper, and others, 1956). There are four major structural features within the Torrance Plain or in
the vicinity of the USEPA Historic Storm Water Pathway Study Area: the Newport-Inglewood
Structural Zone (Barrows, 1974), the Palos Verdes Fault, the Torrance Anticline, and the
Gardena Syncline (USEPA, 1998; California Department of Water Resources [CDWR], 1961).

The stratigraphy of the West Coast Basin includes Quaternary-age continental and marine
deposits and Tertiary-age marine sediments overlying a basement complex of igneous and
metamorphic rocks. The geologic units of hydrogeologic interest are (in order from oldest to
youngest) the Pico Formation; the San Pedro Formation; the Lakewood Formation; and older
dune sand, alluvium, and active dune sand (USEPA, 1998; CDWR, 1961).

The specific occurrence, depth, and thickness of surface and near-surface sediments at the ECI
property have not previously been significantly differentiated, but were expected to be comprised
of unconsolidated sedimentary deposits and reworked soil from past grading operations.
According to CDWR (1961), the ECI property is underlain first by the Lakewood Formation,
which is approximately 200 feet thick in the vicinity. Generally, the Lakewood Formation
comprises terrace deposits, the Palos Verdes Sand, and unnamed Upper Pleistocene deposits.
Material types are both marine and non-marine, and include gravel, sand, silt, and clay.
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Near-surface soils from the nearby Montrose Superfund Site were described as follows in the
1998 Remedial Investigation (RI) Report (USEPA, 1998):
Upper Layer — Playa Deposit: This layer occurs from near the ground surface to

approximately 25 feet below ground surface. Based on grain-size analyses of soil
samples collected in this layer, silt and clay comprise more than 65% of these soils.

Hydrogeologic units in the West Coast basin include aquitards and aquifers of varying
compositions and water-yielding properties. These units, in order from shallow to deep, include
the Bellflower Aquitard, the Gage Aquifer, an unnamed aquitard, the Lynwood Aquifer, another
unnamed aquitard, and the Silverado Aquifer. The first-encountered groundwater beneath the

area is at approximately 65 feet bgs, in the Upper Bellflower Aquitard (USEPA, 1998).
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3.0 DATA EVAULATION AND IDENTIFICATION OF CHEMICALS OF
POTENTIAL CONCERN

Data evaluation is the process of assessing site characteristics and analytical data to determine
whether data are of sufficient quality and quantity to support the quantitative risk assessment.
This section of the report discusses the chemicals detected in site soils and their corresponding
concentrations. All chemicals detected in the soil samples are identified as chemicals of
potential concern (COPCs). The COPCs are further evaluated in the Exposure Assessment
Section (Section 4.0).

3.1 DATA USABILITY
A data quality assessment was performed as part of the HHRA in accordance with the

procedures outlined in the USEPA publication Guidance for Data Usability in Risk Assessment-
Part A (USEPA, 1992a,b), as discussed further below.

Key notations regarding data usability issues are identified below and included in Table A-1 of

Appendix A.

e For a number of the pesticide analyses, reporting limits exceed residential
regional screening levels (RSLs) (USEPA, 2009b) for some of the carcinogenic
pesticides. However, based on the acceptable cancer risk of 1 x 10-5 applied at
the adjacent residential parcels (identified in the QAPP; Earth Tech, Inc., 2006),
all reporting limits that did not exceed ten times the RSL (which is based on a
cancer risk of 1 x 10-6) were considered usable. Examples of RLs exceeding ten
times the RSLs are identified in Table A-1 (Appendix A)

e A high percentage of the samples reported MS/(MSD recoveries at O percent.
However, this is limited to samples with chemical concentrations that are
significantly higher than the MS/MSDs. The USEPA Region IX Quality
Assurance Office evaluated the laboratory data and concluded that the inability to
quantify percent recoveries for certain analytes (e.g. 4,4-DDT) was due to sample
matrix intereferences. It was the Quality Assurance Office's conclusion that since
all other method QC results were within acceptable ranges, and many of the other
analytes in the samples exhibited acceptable MS/MSD recoveries, the soil data
should be useable for risk assessment purposes (Personal Communication, 2010).
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With the above notations/qualifications and those presented in Appendix A, the data collected as
part of the Earth Tech soil investigation (Earth Tech, Inc., 2008) of the ECI property were used
as the basis for quantifying risk in this HHRA.

3.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN (COPCYS)
This section briefly summarizes the nature and extent of chemicals detected in soils at the Site.

All detected chemicals are considered soil COPCs and are evaluated in this HHRA. Table 3-1
shows the COPCs detected in soil at depths of O to 2 feet below ground surface (bgs). Table 3-2
shows the COPCs detected in soil at depths of 0 to 5 feet below ground surface (bgs), and Table
3-3 shows the COPCs detected in soil at depths of 0 to 16 feet below ground surface (bgs).

Pesticides and PCBs detected in the soil samples from the ECI property at any concentration

include:

e Aldrin

e Benzene hexachloride (BHC; alpha, beta, delta, and gamma isomers)
e Chlordane

e Dieldrin

e DDD (2,4’ and 4,4’ isomers)

e DDE (2,4 and 4,4’ isomers)

e DDT (2,4 and 4,4’ isomers)

e Endosulfan (alpha and beta isomers)

e Endosulfan sulfate

e Endrin

e Endrin aldehyde

e Endrin ketone

e Heptachlor

e Heptachlor epoxide

e Methoxychlor

e PCBs (Aroclors 1242, 1254, and 1260)
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Soil samples were not collected to establish ambient levels of pesticides and PCBs. To establish
ambient or background concentrations for DDT, 74 surface soil samples were collected during
the Kenwood investigations at 0 to 0.5 foot bgs. The soil samples were from six residential
blocks in three areas, approximately two miles north and two miles south of the Montrose
property. DDT analysis showed that the upper range of ambient DDT concentrations was 10
milligrams per kilogram (mg/kg) total DDT (Harding Lawson Associates [HLA], 2001;
referenced in Earth Tech, 2008). Previous investigations also concluded that inorganic
constituents do not exceed ambient levels (Earth Tech, 2008); hence, COPCs at the Site do not

include inorganic constituents.

Previous investigations at the ECI property (Earth Tech, 2008) indicated that TPH quantified as
diesel and motor oil (TPH-d and TPH-mo) were not detected above reporting limits at depths
from 0 to 24 feet bgs. TPH-gasoline (TPH-g) concentrations ranged from non-detect to a
maximum of 3.2 mg/kg, which was detected at 12 to 16 feet bgs. Based on these concentrations
and the depths at which they were detected, it would be unlikely that future residential and
commercial/industrial receptors would have unacceptable exposures. However, unknown
extractable hydrocarbons were detected at a maximum concentration of 480 mg/kg at 8 to 10 feet
bgs. Since TPH still remains at the Site, TPH is a chemical of concern that needs further

characterization prior to Site redevelopment.

Soil samples were reportedly collected at the Site based on a 150-foot by 150-foot grid (Earth
Tech, Inc., 2008). Methylbenzene, ethylbenzene, and o- and p/m-xylenes were detected in one
out of 15 boring locations. PCE was detected in one location, at a concentration of 5.5 mg/kg.
For future reuse of the Site other than as a parking lot, the potential vapor intrusion pathway,

which is not addressed in this human health risk assessment, may have to be evaluated.
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4.0 EXPOSURE ASSESSMENT

Exposure assessment is the process through which the exposure of human receptors to
substances present in the environment is estimated. Exposure assessment generally involves
analysis of the following variables: (1) the magnitude, duration, and route of exposure; and (2)

types of potential receptor populations.

4.1 CONCEPTUAL SITE MODEL
The conceptual site model (CSM) (Figure 6) provides the framework for the exposure

assessment. Figure 6 is a schematic representation of source of chemical release, the transport
mechanisms through environmental media, the potential points of contact, and potential exposure
routes to human receptors. There are a number of features related to the physical characteristics
of a site and its surroundings that are relevant to potential chemical exposure, including location,
land use, topography, hydrology, meteorology and vegetation. Factors such as current and
possible future uses of the property, which determine the types of activities that might occur at
the Site, the degree to which the Site is accessible to the general public, and the mechanisms that
might result in the migration of COPCs to on-Site and off-Site populations are also included in
an evaluation of the potential for exposure.

4.2 EXPOSURE AREA AND MEDIUM
The objective of the ECI investigation is to obtain additional analytical data adequate to

characterize the vertical and lateral extent of the pesticides and PCBs in soil within the ECI
portion of the Historic Storm Water Pathway—South Study Area (Earth Tech, Inc., 2008). Based
on the soil sampling conducted to date, identified exposure areas for this HHRA include surface
and subsurface soil in the eastern portion of the ECI property as described in the Earth Tech soil
investigation report (Earth Tech, Inc., 2008). Groundwater is at 65 feet bgs and is not considered
to be pertinent to investigations of the historical storm water pathway (Earth Tech, Inc., 2008).
Thus, potential exposure routes to groundwater are considered incomplete and are not evaluated
in this HHRA.
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The lateral exposure area is the area within the boundaries of the ECI property, whereas the
vertical exposure area is divided into two depths. Surface soil exposures for the future resident
and future industrial worker are defined to be within the top 2 feet of Site soil. Subsurface soil
exposures for the future resident are defined to include the intervals from 0 to 5 feet below
ground surface (bgs) and 0 to 16 feet bgs. Construction workers who could be involved with
redevelopment activities or with in-ground pool construction for hypothetical future residential

structures are assumed to be exposed to subsurface soil in the interval from 0 to 16 feet bgs.

4.3 IDENTIFICATION OF POTENTIALLY EXPOSED POPULATIONS
Currently, the Site is an inactive industrial facility. However, it may be redeveloped for

industrial and/or residential use. Consequently, the potential exists for future industrial workers
to be exposed to the Site COPCs. In addition, should the site be developed for residential use,
then future Site residents may be exposed to the COPCs. Therefore, it is the intent of this HHRA
to evaluate the potential human health impacts to future industrial workers and future Site

residents.

The potential also exists for Site trespassers to be exposed to the COPCs; however, given that a
Site resident would be subject to a longer daily exposure than that applicable to a trespasser’s
intermittent exposure, potential exposures for a trespasser will be inherently addressed by the

residential evaluation.

Finally, a future construction worker scenario also will be addressed. This exposure scenario is
based on the premise that the Site may be redeveloped at some point in the future. As such, the

potential exists for short-term construction activities that may result in exposures to the COPCs.

4.4 EXPOSURE SCENARIOS
This HHRA quantitatively evaluates exposure scenarios for a current and future industrial

worker, a future construction worker, and future adult and child residents. In accordance with
USEPA (1989) guidance, the residential scenario requires that both children (0-6 years) and
adults be evaluated. Industrial and construction worker scenarios, however, quantify exposures

of adult receptors only.
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Reasonable Maximum Exposure

A reasonable maximum exposure (RME) is conservatively evaluated in the HHRA. The RME,
as defined by the USEPA, is the “highest exposure that is reasonably expected to occur” and is
estimated by using a combination of upper-bound values and average values for the exposure
parameters (USEPA, 1989). The RME approach of assessing exposure relies on conservative
assumptions for the exposure parameters, to ensure that the calculated dose is not
underestimated. As such, the RME evaluation is recognized to overestimate the dose that would
be expected for any member of the potentially exposed population (USEPA, 1989). For the
exposure scenarios addressed in this HHRA, the RME scenario is the basis of the evaluation.
However, evaluations based on the maximum detected concentrations are also presented for

comprehensiveness.

4.5 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS
Pathways of exposure are the means through which an individual may come into contact with a

chemical. Exposure pathways are determined by environmental conditions, the potential for a
chemical to move from one medium to another, and the population’s general lifestyle(s). For a
complete exposure pathway to exist, each of the following elements must be present (USEPA,
1989a):

e asource and mechanism for chemical release;
e an environmental transport medium (i.e., air, water, soil);
e apoint of potential human contact with the medium; and

e aroute of exposure (e.g., inhalation, ingestion, dermal contact) and chemical
uptake into the body.

If any one of these elements is missing, the exposure pathway is considered incomplete.

For the ECI site, this HHRA quantitatively evaluates the following exposure pathways:

e Soil Ingestion: Incidental soil ingestion by adults and children, primarily through
hand-to-mouth contact.

e Dermal Contact: Skin contact with impacted soils could result in absorption of
chemicals through the skin and into the bloodstream.

e Inhalation of Particulates: Wind and vehicle activities may suspend soil
particulates, which may be subsequently inhaled by on-site populations.
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Chemicals in inhaled particles could be absorbed from the soil into the
bloodstream.

e Ingestion of homegrown produce and eggs: Vegetables grown and consumed in
the Montrose neighborhood include garlic, lettuce, tomatoes, broccoli, zucchini,
radishes, and onions. These vegetables can absorb chemicals from the soil as they
grow. Based on the physical and chemical properties of DDT and BHC,
absorption by root produce (such as onions and radishes) results in chemical
concentrations in the vegetable (McKone, 1994). When these vegetables are
consumed, these chemicals can be absorbed into the body as part of the normal
digestive process. Although ingestion of vegetables is a potentially complete
exposure pathway, this pathway is not quantitatively evaluated because, similar to
the Kenwood HHRA (HLA, 2001), usable vegetable data are not available.
Ingestion of eggs is also a potential route of exposure for residents and was
evaluated in the Kenwood HHRA(HLA, 2001). The results demonsrated that the
highest concentrations detected in egg samples from this investigation would not
result in significant risks to residents eating home-produced eggs at the assumed
consumption rate of two eggs per week for an adult, and 1.3 eggs per week for a
child (EPA, 1997).

Table 4-1 is a tabulated presentation of the complete exposure pathways to the potentially

exposed populations.

4.6 ESTIMATION OF EXPOSURE POINT CONCENTRATIONS
Exposure point concentrations (EPCs) represent the chemical concentrations contacted by a

human receptor. These concentrations are subsequently used to calculate the chemical intake

under different exposure conditions.

4.6.1 Soil EPCs
Reliable estimates of exposure point concentrations in soil are required to calculate the

magnitude of exposure for humans. Therefore, representative soil concentrations are used in this
HHRA to quantify exposure to the COPCs. Consistent with USEPA guidance (USEPA, 1992c,
2002a), statistical descriptions including the 95 percent upper confidence limit (95%UCL), with
normal, lognormal, and parametric distributions, are developed and are presented in Appendix B.
When the data set or number of detections is not large enough to support a statistical calculation,
the maximum concentration could be higher than the 95%UCL. In this case, the maximum
concentration is used as the EPC (EPA, 1992c, 2002a). The USEPA’s ProUCL software
(version 4.00.04) is used to calculate the 95%UCLs (USEPA 2009d, e). In addition to the
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95%UCLs, the maximum concentration is also used to address uncertainties within the data set

(see Section 3.1 and Appendix A).

e 0to 2 feet bgs: The EPC for each COPC is determined for the data from samples
collected from O to two feet bgs and compiled as a single data set for each COPC
(Table 4-2). Either the 95%UCL or the maximum concentration from this subset
of the Site data is used in the exposure calculations, whichever is appropriate.
This soil depth interval is used to quantify potential exposures to the industrial
worker and future residential populations.

e 0tob5 feet bgs: The EPC for each COPC is determined for the data from samples
collected from 0O to five feet bgs and compiled as a single data set for each COPC
(Table 4-3). Either the 95%UCL or the maximum concentration from this subset
of the Site data is used in the exposure calculations, whichever is appropriate.
This soil depth interval is used to quantify potential exposures to the future
residential population.

e (to 16 feet bgs: The EPC for each COPC is determined for the data from samples
collected from 0 to 16 feet bgs and compiled as a single data set for each COPC
(Table 4-4). Either the 95%UCL or the maximum concentration from this subset
of the Site data is used in the exposure calculations. This soil depth interval is
used to quantify potential exposures to the construction worker and future
residential populations.

4.6.2 Egg Sample EPCs

For the egg samples collected during the Kenwood HHRA, the reported 95%UCL for total DDT
is 1.4 mg/kg under an assumed arithmetic distribution of the data (HLA, 2001). Due to the small
number of egg samples, the maximum concentration of 1.06 mg/kg was used as the EPC. This is
consistent with EPA risk assessment guidelines (EPA, 1992c).

4.7 EXPOSURE PARAMETERS
The exposure parameters used to estimate the chemical-specific doses for the child and adult

receptors are based on default assumptions recommended by EPA (EPA, 1989) and Cal/EPA
(Department of Toxic Substances Control [DTSC], Cal/EPA, 2005). In instances where
Cal/EPA’s recommended parameter is more conservative than EPA’s recommendation, the
Cal/EPA default assumption parameter is applied. These parameters include rates of exposure,
exposure frequency, exposure duration, body weight, and averaging time. Assumptions are
summarized in Tables 4-5 through 4- 8.
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The assumptions that are more likely to influence the chemical exposure per body weight on an
average daily basis are the following:
e Soil Ingestion: An adult resident is assumed to come into contact with soil
through hand-to-mouth contact at a rate of 100 milligrams a day (mg/day),

whereas a child playing in soil is assumed to be ingesting twice as much soil as an
adult (i.e., 200 mg/day).

e Exposure Frequency: The adult and child resident are assumed to be exposed 350
days a year, because they are assumed to be away from home on a two-week
vacation every year (EPA, 1989).

e Exposure Duration: A total exposure for a resident is assumed to be 30 years—six
years as a child and 24 years as an adult (EPA 1989),

e Body Weight: An adult is assumed to have a body weight of 70 kilograms (kg),
whereas a child is assumed to have a body weight of 15 kg (EPA, 1989).

e Averaging Time: Averaging time is the number of years during which a cancer or
non-cancer effect might manifest itself in an exposed individual. For carcinogens,
the averaging time is assumed to be over a lifetime of 70 years or 25,550 days.
For noncarcinogens, noncancer health effects are assumed to manifest themselves
over the same period as the duration of exposure. Therefore, averaging time for
noncancer health effects in exposed adult residents is 24 years x 365 days a year
or 8,760 days. Noncancer health effects in exposed child residents would have an
averaging time of six years x 365 days a year or 2,190 days.

4.8 ESTIMATION OF CHEMICAL INTAKE OR AVERAGE DAILY DOSE
To account for different contact rates in children and adults during the first 30 years of life, the

dose equations incorporate these differences in calculating the dose or chemical intake of an
adult versus a child receptor.

The annual average daily dose (ADD) and the lifetime average daily dose (LADD) are the
exposure metrics, in units of milligrams per kilogram of body weight per day (mg/kg-day), by
which exposure is quantified for the purpose of risk assessment. The ADD is used as a standard
measure for characterizing long-term non-carcinogenic exposure, while the LADD quantifies
exposure to carcinogenic agents and averages that exposure over a 70-year lifetime. The
equations for calculating the ADDs and LADDs are presented below and in Tables 4-5 through
4-8.
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Exposure to the COPCs in air as suspended particulates is addressed via airborne or “exposure
concentrations” of the COPCs. The exposure concentration (EC) is defined as the amount of
chemical absorbed into the body over a given period of time (USEPA, 2004). The estimation of
an EC when assessing cancer risks characterized by an inhalation unit risk (IUR) or reference
concentration (RfC) involves the concentration in air measured at an exposure point at a site, and

scenario-specific parameters such as the exposure duration and frequency.

4.8.1 Dose Equations and Exposure Parameters
To estimate the possible COPC intake via the soil ingestion pathway, the following equation was

used:
D _ Ee MulngR wCF wEF = ED
s BW x AT
where:
Dose Average daily dose (ADD) for noncarcinogens (mg/kg-day) or
lifetime average daily dose (LADD) for carcinogens (mg/kg-day);
Cs Constituent concentration in soil (mg/kg; 95%UCL or maximum concentration);
IngR Ingestion rate of soil (mg soil/day);
CF Conversion factor (10°° kg/mg);
EF Exposure frequency (days/year);
ED Exposure duration (years);
BW Body weight (kg); and
AT Averaging time (period over which exposure is averaged) (days).

Absorbed doses from dermal contact with soil are calculated using the following equation:

_Cp ¥ KA REF XED AP xABF x(CF

Do BW % AT

where:
Dose Average daily dose (ADD) for noncarcinogens (mg/kg-day) or
lifetime average daily dose (LADD) for carcinogens (mg/kg-day);

Cs Constituent concentration in soil (mg/kg; 95%UCL or maximum concentration);
SA Skin surface area (cm2);

EF Exposure frequency (days/year);

ED Exposure duration (years);

AF Adherence factor (mg/cm2);

ABS Absorption constant (unitless);

CF Conversion factor (10 kg/mg);

BW Body weight (kg); and

AT Averaging time (period over which exposure is averaged) (days).
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The chemical-specific values used for the absorption constant (ABS) are presented in Table 4-9.

4.8.2 Inhalation Exposure Equations and Exposure Parameters
As discussed previously, exposure to the COPCs in air is addressed via ECs. The EC typically

takes the form of a concentration in air that is time-weighted over the duration of exposure and
incorporates information on activity patterns for the specific site. The equation for estimating an
EC is presented below.

£ ®ET ®EF xED

EC= AT
where:
EC Exposure concentration (ug/m3);
Ca= ¢, xCF x (ﬁ?}
Cs Constituent concentration in soil (mg/kg; 95%UCL or maximum concentration);
CF Conversion factor (1,000 pg/m3);
PEF Particulate emission factor (m3/kg);
ET Exposure time (hours/day);
EF Exposure frequency (days/year);
ED Exposure duration (years);
AT Averaging time (ED in years x 365 days/year x 24 hours/day).
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5.0 TOXICITY ASSESSMENT

The risks associated with exposure to the constituents detected at a site are a function of the
inherent toxicity (hazard) of each chemical and the absorbed dose. The toxicity assessment
provides a summary of the information available regarding the potential for a chemical to cause
an adverse health effect (hazard identification) and the relationship between the magnitude of
exposure and the increased likelihood and/or severity of adverse effects (dose-response

assessment).

Hazard identification refers to the process of determining if a chemical can cause an increase in a
particular adverse effect (e.g., cancer) and the likelihood that the adverse effect will occur in
humans. The dose-response assessment consists of quantifying the relationship between the dose
of a chemical and the incidence of adverse effects in the exposed population. The result of the
dose-response assessment is a toxicity criterion that can be applied to estimating human health
risk. The toxicity criteria used to evaluate non-carcinogenic risks are commonly referred to as
oral reference doses or inhalational reference concentrations (RfDs/RfCs). Carcinogenic risks

are evaluated with the use of slope factors (SFs) and IUR factors.

5.1 TOXICITY CRITERIA FOR NONCARCINOGENS
Adverse non-carcinogenic health effects of chemicals are generally assumed to occur only after

some threshold dose is reached. The threshold is often determined from toxicological data
derived from animal or human studies and is presumed to lie in the interval between the no
observed adverse effect level (NOAEL) and the lowest observed adverse effect level (LOAEL).
The NOAEL is defined as the highest dose at which no observable adverse effect occurs,
whereas the LOAEL is defined as the lowest dose at which an observable adverse effect occurs.
NOAELSs and LOAELSs are sometimes used by the USEPA and other regulatory agencies to
establish acceptable daily intake rates (ADIs) which are described as the acceptable amount of a
chemical that an individual can be exposed to on a daily basis over a lifetime without
experiencing adverse health effects. These ADIs can be conveyed as RfDs or RfCs. RfDs and

RfCs are expressed in terms of mg/kg-day and mass of chemical per cubic meter of air (mg/m®),
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respectively. These criteria are intended to represent the dose of a chemical that is not expected
to cause an adverse health effect over a lifetime of daily exposure, even in sensitive individuals,

with a substantial margin of safety.

Uncertainty factors are used in the calculation of RfDs in an attempt to account for the
limitations in the quantity or quality of available toxicity data, and to extrapolate from animal
models to potentially sensitive human populations. Most RfDs include an uncertainty factor of
100, which is comprised of a factor of 10 to account for extrapolating animal data to human
health effects (i.e., a human is presumed to be 10 times more sensitive to the chemical than the
test animal), and another factor of 10 to account for possible differences in sensitivity within the
human population (i.e., sensitive humans, such as the very old or very young or those with
preexisting medical conditions, are presumed to be 10 times more sensitive than the normal,
healthy adult). Furthermore, if the available data are incomplete and a LOAEL is used to
establish an RfD, or if the chemical is persistent or bioaccumulative, then an additional factor of
safety of 10 or more may be applied. The application of these safety factors is intended to
provide confidence that an exposure at the level of an RfD will be without adverse effects, with a
substantial margin of safety. For example, the experimental NOAEL for DDT is 0.05 mg/kg-
day. The application of a cumulative uncertainty factor of 100 (based on an uncertainty factor of
10 for uncertainty in interspecies conversion and an uncertainty factor of 10 for protection of
sensitive human subpopulations) results in an RfD for DDT of 0.0005 mg/kg-day (EPA, 2008).

For noncancer effects, verified RfDs are available from the USEPA for dieldrin, endrin,
heptachlor, and heptachlor epoxide. The RfD for total DDT is used for 2,4’-DDT and 4,4’-DDT.
In the absence of COPC-specific RfDs, the following surrogate RfDs are used: total DDT for
2,4’-DDD, 4.4’-DDD, and 2.4’-DDE; and gamma-BHC for beta- and delta-BHC. No
published/promulgated RfCs are available for the Site COPCS.

5.2 TOXICITY CRITERIA FOR CARCINOGENS
Regulatory guidance for carcinogens, in general, recommends that the derivation of toxicity

(risk) criteria values be conducted without the assumption of a threshold (USEPA, 1989). This
approach assumes that the dose-response for carcinogens allows for zero risk only at zero dose,

22 ITSI Project No. 07163.0027.0020



Final Human Health Risk Assessment
Historical Storm Water Pathway — South
Ecology Control Industries Property

and that some risk, however small, exists at all non-zero doses. To estimate plausible responses
at low doses, various mathematical models are used. The accuracy of the projected risks
depends on how well the model reflects the true relationship between dose and risk where the
relationship cannot be feasibly measured. The accuracy of these models is currently unknown,

but each is intended not to underestimate true risk.

For risk assessment purposes, toxic chemical effects are separated into two categories of toxicity:
carcinogenic effects and non-carcinogenic effects. This division relates to the currently-held
scientific opinion that the mechanisms of action for these endpoints differ. For carcinogens, it is
assumed that any level of exposure has a finite possibility of causing cancer; therefore, there is
no threshold dose for carcinogenic effects. That is, a single exposure to a carcinogenic chemical
may, at any level, result in an increased probability that the exposed individual will develop

cancer.

Health risks for exposure to carcinogens are defined in terms of probabilities that quantify the
likelihood of a carcinogenic response in an individual receiving a given dose of a particular
compound. The slope factor (SF), which is expressed in units of risk per mg/kg-day of chemical
dose, is defined as the 95%UCL of the mean probability of carcinogenic response per unit daily
intake of a chemical over a 70 year lifetime. By using the 95%UCL of the mean, the estimate of
carcinogenic response is conservative and purposefully overestimates the actual risk posed by the

chemical. At low dose, the actual risk may be zero.

For a chemical exhibiting non-carcinogenic effects, it is believed that humans have protective
mechanisms that must be overcome before the adverse effect results; therefore, there is a
threshold dose for these effects. This threshold concept view of non-carcinogenic effects holds
that a range of exposures up to some defined threshold can be tolerated by humans without

appreciable risk of harm.

The USEPA has conducted toxicity assessments for many of the COPCs identified in this risk
assessment. The noncarcinogenic oral and dermal toxicity criteria used in this risk assessment

are presented in tables 5-1 through 5-10, which present the cancer risk and hazard index

23 ITSI Project No. 07163.0027.0020



Final Human Health Risk Assessment
Historical Storm Water Pathway — South
Ecology Control Industries Property

estimates for the different exposure scenarios. These criteria are selected according to the

following hierarchy:

USEPA Integrated Risk Information System (IRIS) on-line database

USEPA Provisional Peer-Reviewed Toxicity Values (http://hhpprtv.ornl.gov)
USEPA Health Effects Summary Tables

USEPA Region IX Preliminary Remediation Goals (PRGSs)

Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels
(http://www.atsdr/cdc/gov/mrls.htm).

The linearized multistage (LMS) model is used to derive the dose-response curve used by
regulatory agencies to extrapolate responses to chemical doses observed in experimental animals
to a theoretical cancer risk for humans exposed to low doses. This is likely to overestimate risks
(EPA, 1989). The LMS methodology is used to develop chemical-specific slope factors (SFs).
A slope factor is a measure of the carcinogenic potency of a chemical. The toxicity of a
chemical increases with higher SFs. As an example, the SF for DDT is 0.4 (mg/kg-day)™
whereas the SF for DDD is 0.24 (mg/kg-day)™ (EPA, 2008). This indicates that DDT is more
toxic than DDD and that DDT has a higher potential to cause cancer at a lower dose compared to
DDD.

For carcinogenic effects, verified oral SFs are available from the USEPA for beta-BHC, dieldrin;
aldrin, heptachlor, and heptachlor epoxide. The SF for total DDD is used for 2,4’- and 4,4’-
DDD; total DDE for 4,4’-DDE; and total DDT for 2,4’-, and 4,4’-DDT. Further, the SF for total
Aroclors is used for both Aroclor 1254 and Aroclor 1260. In the absence of COPC-specific oral
SFs; the SF for alpha-BHC is used for delta-BHC. There are verified USEPA IURs available for
dieldrin, aldrin, beta-BHC, heptachlor, and heptachlor epoxide. The IUR for total Aroclors is
used for both Aroclor 1254 and Aroclor 1260. In the absence of COPC-specific IURs, DDT is
used as a surrogate for all DDD, DDE, and DDT congeners and for alpha-BHC and delta-BHC.

Toxicity values for dermal exposure are not published by the USEPA. USEPA guidance

indicates that estimates of absorbed dermal dose should be characterized via comparison to an

oral RfD or SF that has been adjusted for oral absorption, but only if the chemical is known to be
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absorbed less than 50% after ingestion (USEPA, 1989; 2004). As no chemical has a known

absorption less than 50%, no adjustments are made to use the oral RfDs and SFs for this HHRA.

5.2.1 Toxicity of DDD, DDE, and DDT
The most commonly found form of DDT in the environment is the 4,4’- form. Most toxicity

studies concentrate on 4,4’-DDT; however, many toxic effects observed for this form can be also
attributed to DDD and DDE. People exposed to small amounts of DDT for a long time, such as
workers who made DDT, had some reversible changes in the levels of liver enzymes
(Longnecker et al., 1997). However, there was no sign that DDT caused permanent harmful
effects (ATSDR, 1994). Studies have shown that people who accidentally swallow large
amounts of DDT can become excitable and have tremors and seizures. These effects on the
nervous system go away once exposure is stopped. No effects have been reported in people given
small daily doses of DDT by capsule for 18 months (ATSDR, 1994).

Numerous studies on DDD, DDE, and DDT have been conducted in a variety of animal
species. Toxicity data suggest that exposure to DDD, DDE, and DDT in animals can result
in liver toxicity and damage to the central nervous system (ATSDR, 1994). Animal studies
also have shown that exposure to DDD, DDE, and DDT may affect reproduction. Studies in
animals have shown that DDT given during pregnancy can slow the growth of the fetus, but
there is no evidence that exposure to DDT causes structural birth defects in animals (ATSDR,
2000a).

In animal testing, exposure to DDT during development may change how the nervous
system works. Specifically, behavioral deficits in the learning process have been observed
in adult male mice exposed to DDT perinatally or as neonates (ATSDR, 2000a). DDE has a
moderate acute toxicity. It is an eye and skin irritant. Adrenal toxicity, advancing to
necrosis, appears to be the primary effect associated with DDD exposure in animals
(ATSDR, 1994).

EPA (2008) recommends an oral RfD of 0.0005 mg/kg-day for DDT. This RfD was
developed based on a study that demonstrated liver lesions in laboratory animals. To

derive the RfD, an uncertainty factor of 100 was applied to the NOAEL for the conversion of
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interspecies and sensitive human subpopulations. Toxicity data on the noncarcinogenic
potential of DDD and DDE are not available. Therefore, the oral RfD for DDT was applied
in the evaluation of total DDT, assuming that similar toxic effects can occur for the DDD and
DDE forms. The oral RfD of 0.0005 mg/kg-day was also used in the HHRA to evaluate

inhalation exposure for total DDT.

In 2000, the ATSDR reviewed the health effects database for DDT, DDD, and DDE, including
endocrine, neurological, reproductive, and developmental effects. The most sensitive
toxicological endpoint identified for acute (14 days or less) oral exposure was neurological
developmental effects. The most sensitive toxicological endpoint identified for intermediate (15
to 364 days) oral exposure was changes in the liver. ATSDR calculated a minimal risk level of
0.0005 mg/kg-day for both exposures, and this toxicity value is same as the EPA oral RfD. The

oral RfD can be considered protective of endocrine effects.

Studies of DDT-exposed workers did not show increases in death or cancer. However, these
studies had problems or flaws, so possible increases in cancer may not have been detected.
Epidemiological studies also have indicated that DDT and DDD may cause pancreatic cancer,
and DDT has been associated with non-Hodgkin’s lymphoma (Longnecker et al., 1997). Among
studies of serum DDE levels and breast cancer, the overall results are inconclusive as to the
ability of these compounds to cause cancer (ATSDR, 1994).

Studies in animals have shown that oral exposure to DDD, DDE, and DDT can cause liver
cancer (Hazardous Substance Data base [HSDB], 2000a, 2000b, and 2000c). There also has
been evidence of lung and thyroid

tumors in animal studies following oral exposure to these compounds. Chromosomal

damage has been observed in both in vivo and in vitro animal studies (ATSDR, 1994).

Using the LMS model described above in Section 5.2, oral SFs of 0.24 (mg/kg-day) ™,
0.34 (mg/kg-day) *, and 0.34 (mg/kg-day) * were developed for DDD, DDE, and DDT,
respectively (EPA, 2008). The inhalation unit risks for DDD, DDE, and DDT are similar, that is,

9.7E-05 micrograms per cubic meter (pg/md).
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5.2.2 Toxicity of Dieldrin

Dieldrin is an insecticide that can be persistent in the environment. Dieldrin binds tightly to
soil and slowly evaporates to the air. It breaks down very slowly in soil and water. In the
body, dieldrin is stored in fatty tissue and leaves the body very slowly (ATSDR, 2002).
Individuals who intentionally or accidentally ingested large amounts of dieldrin suffered
convulsions and some symptoms have resulted in death. Dieldrin may also build up in the
body, resulting in health effects that may occur after a period of exposure. Symptoms reported
after exposure to moderate levels in the air include headaches, dizziness, irritability,
vomiting, and uncontrolled muscle movements. However, workers removed from the
source of exposure rapidly recovered from most of these symptoms. Exposure to dieldrin
also may adversely affect the immune systems of people. It is not known whether dieldrin
affects human reproduction. Dieldrin has been found in human breast milk; therefore, it
can be passed to breastfed infants (ATSDR, 2002).

Animals exposed to high levels of dieldrin had some adverse effects to the nervous system.
In animals, oral exposure to lower levels for a long period also affected the liver and
decreased their ability to fight infections. Studies in animals have given conflicting results
about whether dieldrin affects reproduction in male animals and whether these chemicals
may damage the sperm. Pregnant animals that ingested dieldrin had some babies with low
birth weight and some with alterations in the skeleton (ATSDR, 2002).

EPA has developed an oral RfD of 5E-05 mg/kg-day to evaluate the non-cancer effects of
dieldrin. The RfD was derived from a NOAEL based on liver lesions in rats using an
uncertainty factor of 100 for the extrapolation of dose levels from laboratory animals to
humans, and for sensitive humans (EPA, 2008).

Currently, there is no conclusive evidence that dieldrin causes cancer in humans. However,
dieldrin has been known to cause liver cancer in mice. The International Agency for Research
on Cancer (IARC) has determined that dieldrin is not classifiable as to human carcinogenicity.
However, EPA has determined that dieldrin is a probable human carcinogen (ATSDR, 2002).
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An oral SF of 1.6E+01 (mg/kg-day)-1 has been developed by EPA (2008) using the LMS
model. The SF was based on liver carcinoma in mice. An inhalation unit risk of

4.6E-03 pg/m? has also been developed by EPA using the LMS model based on the oral study.

5.2.3 Toxicity of PCBs (Aroclor 1254 and Aroclor 1260)
Aroclors 1254 and 1260 are part of a group of synthetic chemicals known as polychlorinated

biphenyls (PCBs). PCBs exist in the natural environment as mixtures containing a variety of
individual chlorinated biphenyl components, known as congeners. Some commercially
produced PCB mixtures are known in the U.S. by their industrial trade name, Aroclor. The
name Aroclor 1254 means that the mixture contains approximately 54 percent chlorine by
weight, as indicated by the second two digits in the name. These chemicals were used in the
U.S. until 1977, when they were found to readily build up in the environment (ATSDR,
2000b).

In the environment, PCBs do not readily break down and, therefore, may remain for very
long periods of time. They can readily cycle between air, water, and soil. In general, the
lighter the type of PCBs, the further they may be transported from the source of
contamination. PCBs are present as solid particles or as a vapor in the atmosphere. They
will eventually return to land and water by settling as dust, or in rain and snow. In water,
PCBs may be transported by currents, attach to bottom sediment or particles in the water,
and evaporate into air. The heavier forms of PCBs are more likely to settle into sediments,
while lighter PCBs are more likely to evaporate to air. Sediments that contain PCBs can also
release the PCBs into the surrounding water. PCBs strongly adhere to soil and will not
usually be carried deep into the soil with rainwater. They do not break down in soil and
may stay in the soil for months or years; generally, the more chlorine the PCBs contain, the
more slowly they break down. Evaporation appears to be an important way by which the
lighter PCBs leave soil. As a gas, PCBs can accumulate in the leaves and aboveground parts
of plants and food crops (ATSDR, 2000b).

The primary symptoms from exposure to high levels of PCBs are skin conditions such as

acne and rashes. These effects on the skin are well-documented, but are not likely to result
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from exposures in the general population. Some studies in workers suggest that exposure

to PCBs may also cause irritation of the nose and lungs, gastrointestinal discomfort, changes
in the blood and liver, and depression and fatigue. Most of the studies of health effects of
PCBs in the general population examined children of mothers who were exposed to PCBs
(ATSDR, 2000b).

In animal studies, rats that ate food containing large amounts of PCBs for short periods of
time had mild liver damage, and some died. Rats, mice, and monkeys that ate smaller
amounts of PCBs in food over several weeks or months developed various kinds of health
effects, including anemia, acne-like skin conditions, and liver, stomach, and thyroid gland
injuries. Other effects caused by PCBs in animals include reductions in the immune system
function, behavioral alterations, and impaired reproduction. Some PCBs can mimic or block
the action of hormones from the thyroid and other endocrine glands. Because hormones
influence the normal functioning of many organs, some of the effects of PCBs may result
from endocrine changes. PCBs are not known to cause birth defects. Only a small amount
of information exists on health effects in animals exposed to PCBs by skin contact or
breathing. This information indicates that liver, kidney, and skin damage occurred in
rabbits following repeated skin exposures, and that a single exposure to a large amount of
PCBs on the skin caused death in rabbits and mice. Breathing PCBs over several months
also caused liver and kidney damage in rats and other animals, but the levels necessary to
produce these effects were very high (ATSDR, 2000b).

EPA has developed an oral RfD of 2E-05 mg/kg-day to evaluate non-cancer effects of
Aroclor 1254. The RfD was derived from a LOAEL based on ocular and immunological
effects in rhesus monkeys, using an uncertainty factor of 300 for the extrapolation of dose
levels from laboratory animals to humans, for sensitive humans, and for use of the LOAEL
(EPA, 2008).

For PCBs, an oral SF of 2 (mg/kg-day)™ was used in the HHRA. This value is from the Cal/EPA
Office of Environmental Health Hazard Assessment (OEHHA) toxicity criteria database
(Cal/EPA, 2009). For the inhalation unit risk for PCBs, 5.7E-04 (ug/m®)™ was used (EPA, 2008).
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5.6 TOXICITY OF HEPTACHLOR EPOXIDE

Heptachlor epoxide is formed when bacteria and animals break down the insecticide heptachlor.
Approximately 20 percent of heptachlor is changed within hours into heptachlor epoxide in the
environment and the body. Heptachlor epoxide can enter the air, soil, groundwater, and surface
water from leaks at hazardous waste sites or landfills. Heptachlor sticks to soil very strongly and
evaporates slowly into the air. Heptachlor epoxide dissolves more easily in water than
heptachlor does, and evaporates slowly from water (ATSDR, 2007). Once in the environment,
heptachlor epoxide can travel long distances via the wind, and readily persists in both soil and
water. Heptachlor epoxide breaks down very slowly and can stay in soil and water for many

years.

No reliable studies were found that show whether harmful health effects occur in humans as a
result of breathing heptachlor epoxide. No animal studies examining the harmful effects
resulting from breathing air that contains heptachlor epoxide were found. In addition, no reliable
human studies were found that show whether harmful effects occur from eating contaminated
foods or by drinking water contaminated with heptachlor epoxide. Heptachlor epoxide has been
found in human milk samples at levels ranging from 0.13 to 128 ppb. Humans tend to store
heptachlor epoxide in fatty tissue. Some studies show that heptachlor epoxide can still be
measured in fatty tissue three years after a person is exposed to it. Studies also have shown a
number of harmful health effects when animals were fed heptachlor epoxide. These effects were
more harmful when the exposure levels were high or when exposure lasted many weeks. The
effects observed in animals include damage to the liver, excitability, and decreases in fertility
(ATSDR, 2007).

Some studies in animals suggest that young animals exposed during gestation and infancy
may be very sensitive to heptachlor and heptachlor epoxide. Changes in nervous system
and immune function were found in these animals. There is some evidence that similar
effects may occur in humans; however, a study that found some changes in performance on
tests that measure nervous system function is not conclusive, and exposure to other
chemicals cannot be ruled out. Exposure to higher doses of heptachlor in animals can also

result in decreases in body weight and death in animal newborn babies.
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EPA has developed an oral RfD of 1.3E-05 mg/kg-day to evaluate non-cancer effects of
heptachlor epoxide. The RfD was derived from a lowest effect level (LEL), based on
increased liver-to-body-weight ratios in dogs, using an uncertainty factor of 1,000 for the
extrapolation of dose levels from laboratory animals to humans, for sensitive humans, and
for use of the LEL instead of NOAEL (EPA, 2008).

EPA and the IARC have classified heptachlor epoxide as a possible human carcinogen. An
oral SF of 9.1 (mg/kg-day)-1 has been developed by EPA (2008) using the LMS model. The
SF was based on an increased incidence of hepatocellular carcinoma in mice. An inhalation

unit risk of 2.6E-03 (ug/m®) ™ has also been developed by EPA using the LMS model based
on the oral study.
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6.0 RISK CHARACTERIZATION

Risk characterization represents the final step in the risk assessment process. The results of the
exposure and toxicity assessments are integrated into quantitative or qualitative estimates of
potential health risk. Potential non-carcinogenic health effects and carcinogenic health risks are

characterized separately. In addition, potential sources of uncertainty are discussed.

6.1 NON-CARCINOGENIC EFFECT
Potential adverse non-carcinogenic health effects are evaluated using the hazard index (HI)

approach recommended by the USEPA (USEPA, 1989). The first step in this process is to
calculate the hazard quotient for each chemical. The hazard quotient for ingestion and dermal

exposures is defined as:

3 o ADD;
Hozurd uolieris _RfD;

where:
ADDi  Annual average daily dose for chemical i (mg/kg-day)
RfDi Reference dose for chemical i (mg/kg-day)

For inhalation, the hazard quotient is calculated as:

Hazrard Quatlant; =

EFDs
where:
ECi Exposure concentration for chemical i (mg/m?®)
RfCi Reference concentration for chemical i (mg/m®)

A hazard quotient less than or equal to 1 indicates that the predicted exposure to that chemical
should not result in an adverse non-carcinogenic effect (USEPA, 1989). In cases where
chemicals potentially act on the same organ or result in the same health endpoint (e.g.,
respiratory irritants), potential additive effects may be addressed by calculating a hazard index as

follows:

i}
Hazard Indax m Zf‘fﬂ:ﬂz’f‘{f Guatiant
i1
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A hazard index of less than or equal to 1 indicates acceptable levels of exposure for chemicals
having an additive effect. A cumulative hazard index is calculated by summing the hazard
quotients for all chemicals and all pathways, regardless of toxic endpoint, as recommended by
agency guidance (USEPA, 1989). This may overestimate potential non-carcinogenic health
effects because it does not distinguish between different toxic endpoints and different exposure
pathways (USEPA, 1989; NAS, 1988). For example, if the liver is the primary target organ for
one chemical and for another chemical the skin is the primary target organ is the skin, the hazard
quotients (HQs) should not be added. Similarly, inhalation and ingestion HQs should not be
summed if a single compound affects the liver by ingestion and the lung by inhalation (for
example). If the cumulative hazard index (all chemicals, all pathways) exceeds 1, then it is
appropriate to conduct additional analyses to determine whether there are any underlying HQs

which should not be summed.

6.2 CARCINOGENIC EFFECTS
For carcinogens, risk estimates represent the incremental probability that an individual will

develop cancer over a lifetime as a result of exposure to a particular carcinogen or group of
carcinogens (USEPA, 1989). These risks are termed incremental lifetime cancer risk (ILCR) and

are calculated as follows:

[LCR= LADD; % SF;

where:

ILCR Incremental lifetime cancer risk (unitless);
LADDi Lifetime average daily dose for chemical i (mg/kg-day)
SFi Slope factor for chemical i (mg/kg-day) -1

For inhalation of constituents in soil, the cancer risk is calculated as follows:

[LER = EC; ¥ [UR;

where:
ILCR Incremental lifetime cancer risk (unitless);
ECi Lifetime daily concentration for chemical i (mg/m®)
URFi Inhalation unit risk factor for chemical i (mg/m?®)*
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Similar to the hazard index, the total ILCR is calculated by summing the risk for all pathways

and all chemicals as follows:

ILCR= ¥ ILCR
(1

The estimated excess cancer risks for each chemical and exposure route are summed regardless
of toxic endpoint (i.e., cancer type) to estimate the total excess cancer risk for exposed

individuals.

6.3 RESULTS OF RISK CHARACTERIZATION
Cumulative risks are compared to a risk management range of one in 1 million (10 or 1E-06) to

one in 10,000 (10™ or 1E-04) (EPA, 2004b). Risk estimates within or exceeding this range
(that is, greater than 10°°) could potentially require a risk management decision that includes
evaluating site-specific characteristics and exposure scenario factors to assess whether remedial
action is warranted. When the HI (the ratio of chemical intake to the RfD) is greater than 1,
there may be concern for potential non-cancer health effects associated with exposure to the
chemicals of concern (EPA, 1989).

The estimated cumulative cancer risks and hazard indices for the different exposure scenarios are

outlined in the following subsections, and summarized in the tables below.

Cumulative Cancer Risk Estimates

0 to 2 feet bgs 0 to 5 feet bgs 0 to 16 feet bgs
95% 95%
Exposure Scenario | Maximum UCL Maximum UCL Maximum 95% UCL
Residential Adult/Child 2.E-05 6.E-06 6.E-05 5.E-06 3.E-04 1.E-05
Industrial Worker 7.E-06 2.E-06 -- - - -
Construction Worker -- -- - -- 2.E-05 6.E-07
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Cumulative Hazard Index Estimates

0 to 2 feet bgs 0 to 5 feet bgs 0 to 16 feet bgs
95% 95%
Exposure Scenario Maximum UCL Maximum UCL Maximum 95% UCL
Residential Adult/Child 15 0.6 3.4 0.5 9.4 0.5
Industrial Worker 0.2 0.1 -- -- -- --
Construction Worker -- -- -- -- 0.1 0.01

6.3.1 Residential Scenario—0 to 2 feet bgs
e The cumulative estimated cancer risk to the adult and child residents is 2E-05 (Table 5-1

and Figure 7) if it is assumed that they will be exposed to the highest chemical

concentrations in soil to a maximum depth of two feet bgs. The highest concentration of

4,4’-DDT contributes 50 percent (%) of the cumulative risk estimate and the highest

concentration of 4,4’-DDD contributes 20% of the cumulative risk estimate.

When the 95% UCL of the mean chemical concentrations in soil to a depth of two feet

bgs is used to evaluate exposures of residents, the cumulative risk is reduced to 6E-06
(Table 5-2 and Figure 7), with Aroclor 1254 and heptachlor epoxide contributing 33%

and 16%, respectively, of the cumulative risk estimate. It should be noted that Aroclor
1254 was detected in only 2 out of 89 samples; thus, the 95% UCL is higher than the

maximum concentration. Therefore, the maximum concentration was assumed to be the

concentration at the point of exposure (EPA, 1992).

e The non-cancer health hazard index due to exposures of adult and child residents to the

highest concentration of each chemical in soil to two feet bgs is 1.5 (Table 5-1 and Figure

7), which is greater than the threshold level of 1. The primary contributors are 4,4’-DDT

and Aroclor 1254, which contribute 30% and 26%, respectively, of the cumulative hazard
index. 4,4’-DDD contributes 20%. It is noted, however, that Aroclor 1254 was detected
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in only two out of 89 samples, whereas DDT and its congeners were detected at a much

higher frequency among the soil samples that were analyzed.

When the 95% UCL of the site concentration is used as the concentration at the point of
exposure, the estimated health hazard index is 0.6, which is below the threshold level of 1
(Table 5-2 and Figure 7).

Residential Scenario—-0 to 5 feet bgs
Possible exposures of adult and child residents to the highest chemical concentrations

within the top five feet of soil would result in a cancer risk estimate of 6E-05, due
primarily to 4,4’-DDT (Table 5-3 and Figure 8), which contributes 66% of the total
cancer risk. Minor contributors to the total risk are 4,4’-DDD and 2.4’-DDT, which

contribute 12% and 10%, respectively, of the total risk estimate.

When the 95% UCL of the mean chemical concentration within the top 5 feet of soil is
used to evaluate exposures of residents, the cumulative risk is reduced to 5E-06 (Table 5-
4 and Figure 8), with Aroclor 1254 contributing 40% of the cumulative risk estimate. It
should be noted that Aroclor 1254 was detected in only 3 out of 135 samples; thus, the
95% UCL is higher than the maximum concentration. Therefore, the maximum
concentration was assumed to be the concentration at the point of exposure (EPA, 1992).

The cumulative hazard index due to adult and child residents coming into contact with
the top five feet of soil is 3.4 (Table 5-3 and Figure 8). The major contributor is 4,4’-
DDT, and 4,4’-DDD, Aroclor 1254, and 2,4’-DDT are the secondary contributors to the

cumulative hazard index.
When the 95% UCL of the site concentration is used as the concentration at the point of

exposure, the estimated health hazard index is 0.5, which is below the threshold level of 1
(Table 5-4 and Figure 8).
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Residential Scenario-0 to 16 feet bgs

Possible exposures of adult and child residents to the highest chemical concentrations in
soil to a depth of 16 feet would result in a cancer risk estimate of 3E-04 (Table 5-5 and
Figure 9). The primary contributors are 4,4’-DDT (33%) and heptachlor (30%).

When the 95% UCL of the mean chemical concentration within the top 16 feet of soil is
used to evaluate exposures of residents, the cumulative risk is reduced to 1E-05 (Table 5-
6 and Figure 9), with 4,4’DDT contributing 40% and heptachlor contributing 30% of the

cumulative risk estimate.

The cumulative hazard index due to adult and child residents coming into contact with
the highest chemical concentrations within the top 16 feet of soil is 9.4 (Table 5-5 and
Figure 9). The major contributors are 4,4’-DDT, 4,4’-DDD, and 2,4’-DDT.

When the 95% UCL of the site concentration is used as the concentration at the point of
exposure, the estimated health hazard index is 0.5, which is below the threshold level of 1
(Table 5-6 and Figure 9).

Industrial Worker Scenario-0 to 2 feet bgs
The total estimated cancer risk to the adult commercial worker due to the highest

chemical concentrations in soil to a depth of two feet is 7E-06 (Table 5-7 and Figure 7).
The primary contributor to the total risk is 4,4’-DDT, which contributes 43% of the total

risk.

When the 95% UCL of the mean site concentration is used as the concentration at the
point of exposure, the total risk is reduced to 2E-06 (Table 5-8 and Figure 7), which is in
the lower end of EPA’s risk management range of 1E-06 to 1E-04. The primary
contributor is Aroclor 1254, which contributes 50% of the total estimated risk. However,
the cancer risk attributed to Aroclor 1254 is due to the maximum concentration, because
the 95% UCL is lower than the maximum concentration due to the low frequency of

detection.
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Based on the maximum concentrations, the total non-cancer health hazard to an adult
industrial worker is 0.2, which is well below the threshold level of 1 (Table 5-7 and

Figure 7).

Based on the 95% UCL concentrations of detected chemicals, the total hazard index is
0.1, which is lower than the threshold level of 1 (Table 5-8 and Figure 7).

Construction Worker Scenario-0 to 16 feet bgs
An adult construction worker who could be exposed to the highest chemical

concentrations in soil to a maximum depth of 16 feet bgs would have an estimated risk of
2E-05 (Table 5-9 and Figure 9). The primary contributors to the total risk are
Heptachlor, 4,4’-DDT, and Dieldrin. Heptachlor contributes 25% of the total risk, while
Dieldrin and 4,4’-DDT each contribute 20% of the total risk.

When the 95% UCL of the site concentrations is used in the evaluation, the total risk is
reduced to 6E-07 (Table 5-10 and Figure 9), which is below the de minimis risk (1E-06).

The total non-cancer health hazard indices to an adult construction worker based on the
highest and the 95% UCL site concentrations are 0.14 and 0.01, respectively, which are
well below the threshold level of 1 (Tables 5-19 and 5-10, Figure 9).

The primary contributors to the risk and hazard index estimates for the different scenarios are

summarized in the following table.
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PRIMARY CONTRIBUTORS

Contributors to Cancer Risk Contributors to Hazard Index

Exposure Scenario Estimates Estimates
Residential — 0 to 2 feet bgs 4,4-DDT 4,4’-DDT

4,4’-DDD Aroclor 1254
Residential — 0 to 5 feet bgs 44-DDT 4,4-DDT

Aroclor 1254

Residential — 0 to 16 feet bgs 4,4-DDT 4,4-DDT
Heptachlor 4,4’DDD
2,4’-DDT

Commercial/Industrial
Worker — 0 to 2 feet bgs 4.4-DDT None
Aroclor 1254

Construction Worker — 0 to
16 feet bgs Heptachlor None
4,4-DDT

Dieldrin

These results indicate that the primary chemical of concern at the Site is 4,4-DDT and that the
concentrations of this contaminant increase with depth, as shown by the increasing cancer risk
estimates with exposures to deeper soils. Although Aroclor 1254 is identified as another
contributor to the total cancer risk estimate, the cancer risk estimate due to Aroclor 1254 is based
solely on the highest detected concentration. Aroclor 1254 was detected in two out of 89 soil
samples collected from the surface to a depth of two feet bgs and in three out of 135 samples
collected from the surface to a depth of five feet bgs. These low frequencies of detection do not
support the calculation of a 95% UCL,; thus, the risk estimates do not truly represent the
reasonable maximum exposures of residents and commercial/industrial workers at the Site. On
the other hand, 4,4’-DDT was detected at a rate of 99%, and the concentrations increase with
depth.
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7.0 UNCERTAINTY EVALUATION

Uncertainty is an inherent part of the risk assessment process and generally arises from gaps in
information regarding: (1) site conditions; (2) toxicity and dose-response of COPCs; and (3) the
extent to which an individual will be exposed to COPCs from the Site. In most cases, additional
information is difficult to obtain or is subject to variability, or there may be gaps in the current
understanding regarding an environmental/chemical process or the toxicology of a chemical.
This means that assumptions must be made based on the information in the literature or through
professional judgment. The assumptions that are judged to present the highest potential for
introducing the greatest amount of uncertainty and their effect on non-carcinogenic and

carcinogenic risk are discussed in this section.

7.1  SITE CHARACTERIZATION UNCERTAINTIES
Uncertainties in site characterization could introduce uncertainties in information regarding the

spatial distribution and identification of all COPCs. The results of the Site investigations are
evaluated in the data usability evaluation, and data gaps for selection of COPCs are not
identified. The Site characterization targeted appropriate analytical methods and sample
locations based on source information for the Site. Conservative methods are used to identify
COPCs. Accordingly, there is acceptable confidence that the Site is adequately characterized
and that the potential for underestimation of risk due to missed or eliminated COPCs is low.

Exposure may be underestimated if Site data are not representative of the potential exposure
points. Site-wide and source area-biased soil data are used as the basis for conservatively
predicting EPCs for the COPCs. The results of a comprehensive site investigation are evaluated
in the data usability evaluation (Appendix A). Accordingly, there is acceptable confidence that
the site is adequately characterized for assessment of current receptors and the potential for

underestimation of risk due to non-representativeness of the site data is low.

7.2  UNCERTAINTIES IN THE EXPOSURE ASSESSMENT
Assumptions regarding land use and receptor activities influence the selection of input

parameters employed in the exposure assessment (e.g., time spent at a particular location, body

weight, age, breathing rate of potential receptors, environmental media contacted by the
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receptors). Based on the planned future use of the site, long-term and short-term workers are
identified as the potential site receptors for the future commercial land use scenario and
associated redevelopment.

In order to minimize uncertainty in the exposure parameter values, the USEPA has developed
standard exposure factors that serve to “summarize data on human behaviors and characteristics
which affect exposure to environmental chemicals” and to provide “recommended values to use
for these factors.” (USEPA, 1997 [Exposure Factors Handbook]). The studies from which the
recommended exposure factors are derived were selected by USEPA based on a number of
considerations (e.g., peer review, reproducibility, representativeness of the population, data
quality, validity) in order to minimize uncertainty in the data and their application in the HHRA.
The Exposure Factors Handbook provides key information regarding variability in the
parameters within the general population. The document provides upper-bound (e.g., 90th to-
95th percentile values) as well as central tendency (e.g., 50th percentile) values for many
parameters and, in many cases, full data distributions. Upper-bound reasonable maximum
exposure (RME) parameter values were employed in the HHRA. Based on the comprehensive
database for exposure factors and the use of RME values, the potential for underestimation of
exposure is low (USEPA, 1997, 2002a).

Exposure may be underestimated if the estimated EPCs are underestimated. Conservative
methods and assumptions are used to estimate EPCs to ensure that the resulting EPCs are
protective of human health. As an added measure of conservatism, the maximum reported
concentration is used as the basis for the EPC in addition to the 95%UCL.

As discussed in Section 3.1, a high percentage of the samples reported MS/MSD recoveries at 0
percent. However, this is limited to samples with chemical concentrations that are significantly
higher than the MS/MSDs. The USEPA Region IX Quality Assurance Office evaluated the
laboratory data and concluded that the inability to quantify percent recoveries for certain analytes
(e.g. 4,4'-DDT) was due to sample matrix interferences. The Quality Assurance Office
concluded that since all other method QC results were within acceptable ranges, and since many

of the other analytes in the samples exhibited acceptable MS/MSD recoveries, the soil data
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should be useable for risk assessment purposes (Personal Communication, 2010). In summary,

the potential for underestimation of soil EPCs used in the HHRA is low to medium.

7.3  UNCERTAINTIES ASSOCIATED WITH THE TOXICITY CRITERIA
One of the primary sources of uncertainty in any risk assessment is associated with the limited

understanding of the toxicity of most chemicals in humans following exposure to low
concentrations generally encountered in the environment. The majority of available toxicity data
are from high-exposure animal studies, which are then extrapolated, using mathematical models
or multiple uncertainty factors, to generate toxicity criteria used to predict what might occur in
humans. Sources of conservatism in this process include:

e The use of conservative assumptions and methods to extrapolate from high dose

animal studies to predict the possible response in humans at exposure levels far
below those administered in animals;

e The assumption that chemicals considered to be carcinogens do not have exposure
thresholds (i.e., for all doses greater than zero, some risk is assumed to be
present); and

e The fact that epidemiological studies are limited and are not generally considered
in a quantitative manner in deriving toxicity values.

The toxicity criteria used in this HHRA (non-carcinogenic and carcinogenic) were developed
using different methods that bias the final result toward conservatism. The non-carcinogenic
criteria incorporate multiple uncertainty factors to account for limitations in the quality or
quantity of available data (e.g. animal data in lieu of human data). These uncertainty factors are
applied without regard to available data on the true likelihood of a variation in human response.
Therefore, RfDs and RfCs may be hundreds of times smaller than doses that would still be
without adverse effects. This purposeful bias in the development of RfDs and RfCs
overestimates the actual potential for non-carcinogenic health risks for these chemicals.

Carcinogenic slope factors (SFs) are based on the premise that cancer data from high-dose
animal studies will accurately predict cancer response in humans at dose levels thousands of
times lower than those considered in the animal studies. The process also assumes for many
chemicals that the carcinogenicity of a chemical in an animal model is representative of response

rates in humans. Finally, the statistical technique used by regulatory agencies to extrapolate
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from animals to humans generally assumes that the dose-response curve is linear in the low dose
region and that the 95%UCL of the slope of that line is a reasonable representation of the
response in humans. In aggregate, these assumptions overestimate the actual risk estimates such
that they are unlikely to be higher, should be considerably lower, and in fact could be non-

existent.

Uncertainties are introduced into the toxicity assessment when compounds lack toxicity values.
Inhalation RfCs are not available for any of the Site COPCs. For these compounds, the potential

for effects from the inhalation pathway have not been quantified.

7.4 UNCERTAINTY ASSOCIATED WITH RISK CHARACTERIZATION
One source of uncertainty that is unique to risk characterization is the assumption that the total

risk associated with exposure to multiple chemicals is equal to the sum of the individual risks for
each chemical (i.e., the risks are additive). Other possible interactions include synergism, where
the total risk is higher than the sum of the individual risks, and antagonism, where the total risk is
lower than the sum of the individual risks. Relatively little data are available regarding potential
chemical interactions following environmental exposure to chemical mixtures. Some studies
have been performed on rodents given simultaneous doses of multiple chemicals. The results of
these studies indicate that no interactive effects were observed for mixtures of chemicals
affecting different target organs (i.e., each chemical acted independently), whereas antagonism
was observed for mixtures of chemicals affecting the same target organ, but by different
mechanisms (Risk Commission, 1997).

While there are no data on chemical interaction in humans to chemical mixtures at the dose
levels typically observed in environmental exposures, animal studies suggest that synergistic
effects will not occur at levels of exposure below each chemical’s individual effects level. As
exposure levels approach individual effects levels, a variety of interactions may occur, and these

may be additive, synergistic, or antagonistic (Seed et al., 1995).

Current USEPA guidance for risk assessment of chemical mixtures recommends assuming an

additive effect following exposure to multiple chemicals (USEPA, 1989). Subsequent
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recommendations by other parties, such as the National Academy of Science and the
Presidential/Congressional Commission on Risk Assessment and Risk Management, have
advocated a default assumption of additivity (NAS, 1988; Risk Commission, 1997). As
currently practiced, risk assessments of chemical mixtures generally sum cancer risks regardless
of tumor type, and sum non-cancer hazard indices regardless of toxic end-point or mode of
action. Given the available experimental data, this approach likely overestimates potential risks

associated with simultaneous exposure to multiple chemicals.

7.5 CONCLUSION OF UNCERTAINTY ANALYSIS
Overall, these assumptions contribute to the overall uncertainty in the development of risk

estimates at this Site. However, since the largest sources of uncertainty generally result in
overestimates of exposure and risk, it is believed that results presented in this document provide

conservative estimates of exposure and risk.
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8.0 CONCLUSIONS

The goal of this baseline HHRA is to quantitatively evaluate the potential human health risks
associated with theoretical exposures to chemicals in soil at the Ecology Control Industries, Inc.
(ECI), property, including: 4,4’-dichlorodiphenyltrichloroethane (DDT), 4,4’-
dichlorodiphenyldichloroethene (DDE), 4,4’-dichlorodiphenyldichloroethane (DDD), petroleum
hydrocarbons, and PCBs.

This report relies upon the data collected at the site (Earth Tech, Inc., 2000, and others as noted)
to quantify potential health risks for future on-site populations including adult industrial and
construction workers and adult and child residents. Exposure pathways addressed for these
populations included soil ingestion, dermal contact, and particulate inhalation for soil from 0 to 2
feet bgs (residential and industrial worker scenarios), 0 to 5 feet bgs (residential scenario), and 0
to 16 feet bgs (residential and construction worker scenarios). Two exposure point
concentrations were used for each of these evaluations, i.e., the maximum detected concentration

and the 95% upper confidence limit.

Cumulative risks are compared to a risk management range of one in 1 million (10-6 or 1E-06)
to one in 10,000 (10-4 or 1E-04) (EPA, 2004c). Risk estimates within or exceeding this range
(that is, greater than 10-6) could potentially require a risk management decision that includes
evaluating site-specific characteristics and exposure scenario factors to assess whether remedial
action is warranted. When the HI (the ratio of chemical intake to the RfD) is greater than 1,
there may be concern for potential non-cancer health effects associated with exposure to the
chemicals of concern (EPA, 1989).

The results of this HHRA, as summarized in Section 6.3, demonstrate that estimates of potential
cancer risk increase with soil depths. For the future residents, the additional likelihood of cancer
risk caused by exposure to Site chemicals at levels above naturally occurring chemical
concentrations increases with exposures to deeper depths. Potential exposures of a future
resident to the highest chemical concentrations in the soil interval from 0 to 2 feet bgs have an
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associated increased cancer risk of 2 in 100,000 (2 x 10°), whereas exposures to soil extending
to 5 feet and 16 feet bgs have associated increased cancer risks of 6 in 100,000 (6 x 10°) and 3 in
10,000 (3 x 10™), respectively. When exposures are evaluated based on the 95% UCL of
chemical concentrations in soil, the risk estimates are lower, but a similar trend is observed, with
risk increasing with depth. The estimated increased cancer risks due to exposures to soil from 0
to 2 feet bgs and 0 to 5 feet bgs are 6 x 10®and 5 x 10°®, respectively, while exposures to soils at

0 to 16 feet bgs have an associated cancer risk of 1 x 10°.

Under future commercial/industrial use of the Site, the increased likelihood of cancer risk to the
future industrial worker is 7 in 1,000,000 (7 x 10°®) when based on the highest chemical

concentrations in soil to a maximum depth of two feet bgs. This risk estimate is reduced to 2 in
1,000,000 (2 x 10°®) when exposure is based on the 95%UCL of chemical concentrations in soil

at two feet bgs.

Potential exposures of a future construction worker to the highest chemical concentrations in soil
to a maximum depth of 16 feet bgs result in an increased cancer risk estimate of 2 in 100,000

(2 x 10”°). However, for potential exposures based on the 95%UCL of chemical concentrations
in soil to a depth of 16 feet bgs, the risk estimate is significantly reduced to 6 in10 million (6 x

10°"), which is lower than the lowest acceptable range of 1 in1 million.

Results of evaluation of health effects other than cancer demonstrate that the total hazard to a
future resident increases with soil depth and exceed the threshold level of 1 when the maximum
concentrations are applied. However, when the 95%UCLs of chemical concentrations in soil are
applied, the total hazard indices are all below the threshold level of 1 for all depths. Total hazard
indices attributed to potential exposures of the industrial and construction workers to soils at
maximum depths of two feet bgs and 16 feet bgs, respectively, are also below the threshold level
of 1.

Results of the risk assessment demonstrate that the increased likelihood of cancer risk over a
lifetime is due primarily to 4,4’-DDT. Although residential reuse of the Site would pose the

highest estimated cancer risk, the increased likelihood of cancer risk is within EPA’s risk
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management range one in 1 million (10-6 or 1E-06) to one in 10,000 (10-4 or 1E-04) (EPA,
2004c) if residents are not exposed to soil deeper than 16 feet bgs. If the Site will remain an
industrial facility, potential exposures of industrial workers are within the risk management
range. The increased likelihood of cancer risk to construction workers is also within the risk
management range if they are exposed to soils within the 0-to-16-foot depth interval. In the case
of a construction worker, the risk assessment assumes that excavation and/or redevelopment
activities will take place over a period of one year. In the event that these activities were for a

shorter duration, the estimated cancer risk would decrease correspondingly.

The risk assessment also acknowledges that TPH still remains at the Site and that TPH is a

chemical of concern that needs further characterization prior to Site redevelopment.

8.1 EGG RISK EVALUATION
An average adult in the U.S. consumes 2 eggs per week and a child consumes 1.3 eggs per

week (EPA, 1997a). Based on the data collected for the Kenwood risk assessment, this level
of consumption would not result in significant risks to residents eating home-produced eggs
containing concentrations of DDT up to the maximum total DDT (1.1 mg/kg) detected in the
Phase 1 and 2 egg samples. However, two of the four egg samples used in the Kenwood risk
assessment were above the Food and Drug Administration (FDA) action level of 0.5 mg/kg for
eggs (FDA, 2000).

8.2 HOMEGROWN PRODUCE EVALUATION
Analytical results for homegrown produce showed radishes grown in control

(uncontaminated soil) had positive detections of DDD, DDE, and DDT at concentrations
similar to radishes grown in test soils from the Kenwood area. Total DDT was found in all

the radish samples at levels between 0.000360 and 0.00380 mg/kg. The FDA action level for
total DDT in radishes is 0.2 mg/kg (FDA, 1998). Thus, none of the radishes analyzed had total

DDT concentrations above the FDA action level.
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8.3 BACKGROUND EVALUATION
Based on the data collected for the Kenwood risk assessment, the adult and child resident cancer

risk for background levels of total DDT in surface soil samples (0 to 0.5 feet bgs) is 2E-06.
The cumulative non-cancer hazard HI is significantly less than 1.
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Substances in Human Feed and Animal Feed.
http://www.fda.gov/Food/GuidanceComplianceRequlatorylInformation/GuidanceDocuments/Che

micalChemicalsandPesticides/ucm077969.htm#ddt
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Table 3-1
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Montrose Chemcial Superfund Site - ECI Property

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Soil, 0-2 ft bgs
Concentration  Location of Range of || Concentration USEPARSL | Potential Rationale for
Number of | Number of Minimum Maximum Used for Maximum Detection | Detection Used for Background | Screening | ARAR/TBC | COPC Flag | Selection or
Exposure Point| CAS Numb Chemical pl Detections | Concentration | Concentration | 95% UCL Units Screening Concentration | Frequency Limits® Screening Value Value® Value (Y/N) Deletion®
0-2ftbgs 53-19-0 2,4'-DDD 150 118 0.00079 1.9 0.118 mg/kg Maximum P37-0.5 79% 0.0034-0.8 Maximum NA 2.00E+00 NA N Max<RSL
72-54-8 4,4'-DDD 144 133 0.0016 9.1 0.59 mg/kg Maximum P37-0.5 92% 0.0034-0.8 Maximum NA 2.00E+00 NA Y Max>RSL
3424-82-6 2,4'-DDE 148 21 0.0027 0.39 0.02 mg/kg Maximum P37-0.5 14% 0.0034-0.8 Maximum NA 1.40E+00 NA N Max<RSL
72-55-9 4,4'-DDE 151 151 0.0024 1.5 0.27 mg/kg Maximum P47-0.5 100% 0.0034-0.8 Maximum NA 1.40E+00 NA Y Max>RSL
79-02-6 2,4'-DDT 141 118 0.0016 1.6 0.15 mg/kg Maximum P37-0.5 84% 0.0035-0.8 Maximum NA 1.70E+00 NA N Max<RSL
50-29-3 4,4'-DDT 148 147 0.0044 18 1.16 mg/kg Maximum P37-0.5 99% 0.0035-0.8 Maximum NA 1.70E+00 NA Y Max>RSL
319-84-6 alpha-BHC 152 0 <0.039 0 NC mg/kg Maximum P14-0 0 0.0017-0.4 Maximum NA 7.70E-02 NA N ND
319-85-7 beta-BHC 152 3 0.0026 0.013 NC mg/kg Maximum P14-0 2% 0.0017-0.4 Maximum NA 2.70E-01 NA N Max<RSL
319-86-8 delta-BHC 152 0 <0.0017 0 NC mg/kg Maximum P38-0 0% 0.0017-0.4 Maximum NA 7.70E-02 | i NA N ND
58-89-9 gamma-BHC 152 1 0.00082 0.00082 NC mg/kg Maximum P14-0 1% 0.0017-0.4 Maximum NA 5.20E-01 NA N Max<RSL
5103-71-9 alpha-Chlordane 152 100 0.0007 0.78 0.08 mg/kg Maximum P106-0 66% 0.0017-0.4 Maximum NA 1.60E+00 | d NA N Max<RSL
5103-74-2 gamma-Chlordane 152 116 0.0013 0.63 0.08 mg/kg Maximum P05-0 76% 0.0017-0.4 Maximum NA 1.60E+00 | d NA N Max<RSL
60-57-1 Dieldrin 152 81 0.0013 0.045 0.01 mg/kg Maximum P106-0 53% 0.0034-0.8 Maximum NA 3.00E-02 NA Y Max>RSL
959-98-8 Alpha-endosulfan 151 1 0.0051 0.0051 NC mg/kg Maximum P111-0.5 1% 0.0017-0.4 Maximum NA 3.70E+02 | e NA N Max<RSL
33213-65-9 Beta-endosulfan 151 0 <0.0034 0 NC mg/kg Maximum P37-0 0% 0.0034-0.8 Maximum NA 3.70E+02 | e NA N ND
1031-07-8 Endosulfan sulfate 151 1 0.0018 0.0018 NC mg/kg Maximum P10-0 1% 0.0034-0.8 Maximum NA 3.70E+02 | e NA N Max<RSL
309-00-2 Aldrin 152 10 0.00031 0.0021 0.00096 mg/kg Maximum P18-0 7% 0.0017-0.4 Maximum NA 2.90E-02 NA N Max<RSL
72-20-8 Endrin 151 0 <0.0034 0 NC mg/kg Maximum P37-0 0% 0.0034-0.8 Maximum NA 1.80E+01 NA N ND
7421-93-4 Endrin aldehyde 151 5 0.00022 0.0035 NC mg/kg Maximum P18-0 3% 0.0034-0.8 Maximum NA 1.80E+01 | f NA N Max<RSL
53494-70-5 Endrin ketone 148 3 0.0051 0.0063 NC mg/kg Maximum P01-0 2% 0.0035-0.8 Maximum NA 1.80E+01 | f NA N Max<RSL
8001-35-2 Toxaphene 144 0 <0.07 0 NC mg/kg Maximum P37-0 0% 0.07 - 16 Maximum NA 4.40E-01 NA N ND
76-44-8 Heptachlor 151 56 0.00039 0.047 0.007 mg/kg Maximum P106-0 37% 0.0017-0.4 Maximum NA 1.10E-01 NA N Max<RSL
1024-57-3 Heptachlor epoxide 153 59 0.00051 0.068 0.067 mg/kg Maximum P106-0 39% 0.0017-0.4 Maximum NA 1.10E-01 | g NA N Max<RSL
72-43-5 Methoxychlor 148 1 0.019 0.019 NC mg/kg Maximum P39-0 1% 0.018-4 Maximum NA 3.10E+02 NA N Max<RSL
12674-11-2 Aroclor 1016 89 0 <0.033 0 NC mg/kg Maximum P106-0 0% 0.033-1.7 Maximum NA 2.20E-01 | h NA N ND
11104-28-2 Aroclor 1221 89 0 <0.033 0 NC mg/kg Maximum P05-0 0% 0.033-1.7 Maximum NA 2.20E-01 | h NA N ND
11141-16-5 Aroclor 1232 89 0 <0.033 0 NC mg/kg Maximum P106-0 0% 0.033-1.7 Maximum NA 2.20E-01 | h NA N ND
53469-21-9 Aroclor 1242 89 0 <0.033 0 NC mg/kg Maximum P05-0 0% 0.033-1.7 Maximum NA 2.20E-01 | h NA N ND
12672-29-6 Aroclor 1248 89 0 <0.033 0 NC mg/kg Maximum P05-0 0% 0.033-1.7 Maximum NA 2.20E-01 | h NA N ND
11097-69-1 Aroclor 1254 89 2 0.079 0.51 NC mg/kg Maximum P35-0.5 2% 0.033-1.7 Maximum NA 2.20E-01 | h NA Y Max>RSL
11096-82-5 Aroclor 1260 89 7 0.01 0.06 0.026 mg/kg Maximum P25-0.5 8% 0.033-1.7 Maximum NA 2.20E-01 | h NA N Max<RSL

a Range of reporting limits is for non-detected samples results only.
b Maximum detected concentration does not exceed the Residential RSL (concentration used for screening).
¢ Screening Toxicity Value is the Residential RSL (USEPA, 2009).

d RsL for chlordane used.

e RSL for endosulfan used.

f RSL for endrin used.

g RSL for heptachlor used.

h High risk RSL for Aroclor 1260 used to represent Total Aroclors.

i RSL for alpha-BHC used.

NA Not applicable.

ND Not detected.

NC Not calculated due to insufficient number of detections.
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Table 3-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Montrose Chemcial Superfund Site - ECI Property

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Soil, 0-5 ft bgs
Location of Range of [ Concentration USEPARSL | Potential Rationale for
Exposure Number of | Number of Minimum Maximum Maximum Detection Reporting Used for Background Screening ARAR/TBC | COPC Flag || Selection or
Point CAS Numb Chemical S | Detections | Concentration | Concentration | 95% UCL| Units | Concentration | Frequency Limits® Screening Value Value® Value (Y/N) Deletion”
53-19-0 2,4'-DDD 226 187 0.00079 4.4 0.37 mg/kg P37-2 82.7% 0.0034-1.9 Maximum 2.00E+00 NA Y Max>RSL
0-5 ft bgs 72-54-8 4,4'-DDD 219 208 0.0016 18 1 mg/kg P37-2 95.0% 0.0034-1.9 Maximum NA 2.00E+00 NA Y Max>RSL
3424-82-6 2,4'-DDE 222 51 0.002 0.82 0.0375 | mg/kg P37-2 23.0% 0.0034-1.9 Maximum NA 1.40E+00 NA N Max<RSL
72-55-9 4,4'-DDE 227 227 0.00085 3.8 0.465 | mg/kg P37-2 100.0% 0.0034-1.9 Maximum NA 1.40E+00 NA Y Max>RSL
79-02-6 2,4'-DDT 213 182 0.0016 11 0.736 | mg/kg P37-2 85.4% 0.0035-1.9 Maximum NA 1.70E+00 NA Y Max>RSL
50-29-3 4,4'-DDT 224 223 0.0025 60 0.736 | mg/kg P37-2 99.6% 0.0035-1.9 Maximum NA 1.70E+00 NA Y Max>RSL
319-84-6 alpha-BHC 228 1 0.039 0.039 NC mg/kg P14-0 0.4% 0.0017-0.97 Maximum NA 7.70E-02 NA N Max<RSL
319-85-7 beta-BHC 228 3 0.0026 0.013 NC mg/kg P14-0 1.3% 0.0017 - 0.97 Maximum NA 2.70E-01 NA N Max<RSL
319-86-8 delta-BHC 228 0 <0.0017 0 NC mg/kg NA 0.0% 0.0017-0.97 Maximum NA 7.70E-02 i NA N ND
58-89-9 gamma-BHC 228 1 0.00082 0.00082 NC mg/kg P14-0 0.4% 0.0017 - 0.97 Maximum NA 5.20E-01 NA N Max<RSL
5103-71-9 alpha-Chlordane 228 138 0.00042 0.78 0.067 |mg/kg P106-0 60.5% 0.0017 - 0.97 Maximum NA 1.60E+00 | d NA N Max<RSL
5103-74-2 gamma-Chlordane 228 165 0.00054 0.63 0.07 | mg/kg P05-0 72.4% 0.0017 - 0.97 Maximum NA 1.60E+00 | d NA N Max<RSL
60-57-1 Dieldrin 228 108 0.0013 0.045 0.01 mg/kg P106-0 47.4% 0.0034-1.9 Maximum NA 3.00E-02 NA Y Max>RSL
959-98-8 Alpha-Endosulfan 227 1 0.0051 0.0051 NC mg/kg P111-0.5 0.4% 0.0017 - 0.97 Maximum NA 3.70E+02 | e NA N Max<RSL
33213-65-9 Beta-Endosulfan 227 1 0.0034 0.0034 NC mg/kg P15-2 0.4% 0.0034-1.9 Maximum NA 3.70E+02 | e NA N Max<RSL
1031-07-8 Endosulfan Sulfate 227 2 0.00084 0.0018 NC mg/kg P10-0 0.9% 0.0034-1.9 Maximum NA 3.70E+02 | e NA N Max<RSL
309-00-2 Aldrin 228 10 0.00031 0.0021 0.001 | mg/kg P18-0 4.4% 0.0017-0.97 Maximum NA 2.90E-02 NA N Max<RSL
72-20-8 Endrin 227 0 <0.0034 0 NC mg/kg NA 0.0% 0.0034-1.9 Maximum NA 1.80E+01 NA N ND
7421-93-4 Endrin aldehyde 227 8 0.00022 1.9 0.225 | mg/kg P04-0.5 3.5% 0.0035-1.9 Maximum NA 1.80E+01 | f NA N Max<RSL
53494-70-5 Endrin ketone 224 4 0.0051 0.033 NC mg/kg P03-2 1.8% 0.0035-1.9 Maximum NA 1.80E+01 | f NA N Max<RSL
8001-35-2 Toxaphene 218 0 <0.07 0 NC mg/kg NA 0.0% 0.07 - 38 Maximum NA 4.40E-01 NA N ND
76-44-8 Heptachlor 228 70 0.00039 0.15 0.008 | mg/kg P11-2 30.7% 0.0017-0.97 Maximum NA 1.10€-01 NA Y Max>RSL
1024-57-3 Heptachlor epoxide 228 70 0.00051 0.068 0.006 |mg/kg P106-0 30.7% 0.0017 - 0.97 Maximum NA 1.10E-01 | g NA N Max<RSL
72-43-5 Methoxychlor 224 1 0.019 0.019 NC mg/kg P39-0 0.4% 0.018-9.7 Maximum NA 3.10E+02 NA N Max<RSL
12674-11-2 Aroclor 1016 135 0 <0.033 0 NC mg/kg NA 0.0% 0.033-1.8 Maximum NA 2.20E-01 | h NA N ND
11104-28-2 Aroclor 1221 135 0 <0.033 0 NC mg/kg NA 0.0% 0.033-1.8 Maximum NA 2.20E-01 | h NA N ND
11141-16-5 Aroclor 1232 135 0 <0.033 0 NC mg/kg NA 0.0% 0.033-1.8 Maximum NA 2.20E-01 | h NA N ND
53469-21-9 Aroclor 1242 135 0 <0.033 0 NC mg/kg NA 0.0% 0.033-1.8 Maximum NA 2.20E-01 | h NA N ND
12672-29-6 Aroclor 1248 135 0 <0.033 0 NC mg/kg NA 0.0% 0.033-1.8 Maximum NA 2.20E-01 | h NA N ND
11097-69-1 Aroclor 1254 135 3 0.079 0.51 NC mg/kg P35-0.5 2.2% 0.033-1.8 Maximum NA 2.20E-01 | h NA Y Max>RSL
11096-82-5 Aroclor 1260 135 10 0.01 0.067 0.02 mg/kg P13-2 7.4% 0.033-1.8 Maximum NA 2.20E-01 | h NA N Max<RSL

a Range of reporting limits is for non-detected samples results only.

b Maximum detected concentration does not exceed the Residential RSL (concentration used for screening).

¢ Screening Toxicity Value is the Residential RSL (USEPA, 2009).

d RSL for chlordane used.

e RSL for endosulfan used.

f RSL for endrin used.

g RSL for heptachlor used.
h High risk RSL for Aroclor 1260 used to represent Total Aroclors.

i RSL for alpha-BHC used.
NA Not applicable.
ND Not detected.

NC Not calculated due to insufficient number of detections.



Scenario Timeframe:
Medium:
Exposure Medium:

Future
Soil
Soil, 0-16 ft bgs

Table 3-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Montrose Chemcial Superfund Site - ECI Property

Rationale
Location of Range of || Concentration USEPARSL | Potential for
Number of | Number of Minimum Maximum 95% Maximum Detection | Reporting Used for Background Screening ARAR/TBC | COPC Flag | Selection or
Exposure Point [ CAS Numb Chemical Sampl Detections | Concentration | Concentration ~UCL | Units | Concentration | Frequency | Limits® Screening Value Value® Value (Y/N) Deletion”
0- 16 ft bgs 53-19-0 2,4'-DDD 493 424 0.00079 18 0.74 | mg/kg P48-12 86% 0.0034 - 20| Maximum NA 2.00E+00 NA Y Max>RSL
72-54-8 4,4'-DDD 482 468 0.00042 55 2.2 | mg/kg P48-12 97% 0.0034 - 20| Maximum NA 2.00E+00 NA Y Max>RSL
3424-82-6 2,4'-DDE 487 130 0.002 13 0.07 | mg/kg P11-12 27% 0.0034 - 20| Maximum NA 1.40E+00 NA N Max<RSL
72-55-9 4,4'-DDE 497 493 0.0003 6.5 0.66 | mg/kg P15-12 99% 0.0034 - 20| Maximum NA 1.40E+00 NA Y Max>RSL
79-02-6 2,4'-DDT 467 380 0.0016 34 1.18 | mg/kg P11-12 81% 0.0035-20| Maximum NA 1.70E+00 NA Y Max>RSL
50-29-3 4,4'-DDT 488 485 0.00065 170 6.3 | mg/kg P11-12 99% 0.0035-20| Maximum NA 1.70E+00 NA Y Max>RSL
319-84-6 alpha-BHC 515 2 0.0034 0.039 NC | mg/kg P14-0 0.4% 0.0017 - 10 Maximum NA 7.70E-02 NA N Max<RSL
319-85-7 beta-BHC 515 15 0.00077 0.45 0.007 | mg/kg P48-12 3% 0.0017 - 10 Maximum NA 2.70E-01 NA Y Max>RSL
319-86-8 delta-BHC 515 4 0.005 0.19 NC | mg/kg P48-12 1% 0.0017 - 10 Maximum NA 7.70E-02 i NA Y Max>RSL
58-89-9 gamma-BHC 515 4 0.00082 0.25 NC | mg/kg P48-12 1% 0.0017 - 10 Maximum NA 5.20E-01 NA N Max<RSL
5103-71-9 alpha-Chlordane 515 236 0.00036 0.78 0.05 | mg/kg P106-0 46% 0.0017 - 10 Maximum NA 1.60E+00 | d NA N Max<RSL
5103-74-2 gamma-Chlordane 515 289 0.00027 0.63 0.05 | mg/kg P05-0 56% 0.0017 - 10 Maximum NA 1.60E+00 | d NA N Max<RSL
60-57-1 Dieldrin 515 183 0.00088 1.8 0.03 | mg/kg P17-8 36% 0.0034 - 20| Maximum NA 3.00E-02 NA Y Max>RSL
959-98-8 alpha-endosulfan 497 6 0.0011 0.0076 0.002 | mg/kg P148-8 1% 0.0017 - 10 Maximum NA 3.70E4+02 | e NA N Max<RSL
33213-65-9 beta-endosulfan 497 1 0.0034 0.0034 NC | mg/kg P15-2 0.2% 0.0034 - 20 Maximum NA 3.70E+02 | e NA N Max<RSL
1031-07-8 Endosulfan sulfate 497 10 0.00084 0.024 0.006 | mg/kg P26-5 2% 0.0034 - 20 Maximum NA 3.70E+02 | e NA N Max<RSL
309-00-2 Aldrin 515 16 0.00031 0.058 0.0016 | mg/kg P17-8 3% 0.0017 - 10| Maximum NA 2.90E-02 NA Y Max>RSL
72-20-8 Endrin 497 1 0.073 0.073 NC | mg/kg P24-8 0.2% 0.0034 - 20 Maximum NA 1.80E+01 NA N Max<RSL
7421-93-4 Endrin aldehyde 497 18 0.00022 0.036 0.004 | mg/kg P04-0.5 4% 0.0034 - 20 Maximum NA 1.80E+01 | f NA N Max<RSL
53494-70-5 Endrin ketone 487 7 0.0033 0.033 NC | mg/kg P03-2 1% 0.0035 - 20 Maximum NA 1.80E+01 | f NA N Max<RSL
8001-35-2 Toxaphene 468 0 0 0 NC | mg/kg NA 0 0.07 - 400 Maximum NA 4.40E-01 NA N ND
76-44-8 Heptachlor 515 96 0.00039 10 0.36 | mg/kg P11-2 19% 0.0017 - 10 Maximum NA 1.10€E-01 NA Y Max>RSL
1024-57-3 Heptachlor epoxide 514 110 0.00046 0.12 0.007 | mg/kg P12-12 21% 0.0017 - 10 Maximum NA 1.10E-01 | g NA Y Max>RSL
72-43-5 Methoxychlor 486 2 0.003 0.019 NC | mg/kg P39-0 0.4% 0.018 - 100 Maximum NA 3.10E+02 NA N Max<RSL
12674-11-2 Aroclor 1016 285 0 0 0 NC | mg/kg NA 0% 0.033-7.6 Maximum NA 2.20E-01 | h NA N ND
11104-28-2 Aroclor 1221 285 0 0 0 NC | mg/kg NA 0% 0.033-7.6 Maximum NA 2.20E-01 | h NA N ND
11141-16-5 Aroclor 1232 285 0 0 0 NC | mg/kg NA 0% 0.033-7.6 Maximum NA 2.20E-01 | h NA N ND
53469-21-9 Aroclor 1242 285 0 0 0 NC | mg/kg NA 0% 0.033-7.6 Maximum NA 2.20E-01 | h NA N ND
12672-29-6 Aroclor 1248 285 0 0 0 NC | mg/kg NA 0% 0.033-7.6 Maximum NA 2.20E-01 | h NA N Max<RSL
11097-69-1 Aroclor 1254 285 11 0.079 5.2 0.17 | mg/kg P32-8 4% 0.033-7.6 Maximum NA 2.20E-01 | h NA Y Max>RSL
11096-82-5 Aroclor 1260 285 17 0.01 0.59 0.03 | mg/kg P16-8 6% 0.033-7.6 Maximum NA 2.20E-01 h NA Y Max>RSL

a Range of deteciton limits is for non-detected samples results only.

b Maximum detected concentration does not exceed 1/10th of the Residential RSL (concentration used for screening).
¢ Screening Toxicity Value is 1/10th of the risk-based media concentration (Residential RSL: USEPA, 2009).

d RSL for chlordane used.

e RSL for endosulfan used.
f RSL for endrin used.

g RSL for heptachlor used.

h High risk RSL for Aroclor 1260 used to represent Total Aroclors.

NA Not applicable.
ND Not detected.

NC Not calculated due to insufficient number of detections.



Table 4-1
IDENTIFICATION OF COMPLETE EXPOSURE PATHWAYS
Montrose Chemical Superfund Site - ECI Property

Rationale for Selection or

Scenario Exposure Exposure Receptor Exposure Type of Exclusion of Exposure
Timeframe Medium Medium Point Population | Receptor Age Route Analysis Pathway
Ingestion Quantitative Storm water pathway
Adult Dermal Quantitative Storm water pathway
Future Soil Soil 0-2 ft bes Residents InhaIat.ion Quant?tat?ve Storm water pathway
Ingestion Quantitative Storm water pathway
Child Dermal Quantitative Storm water pathway
Inhalation Quantitative Storm water pathway
Ingestion Quantitative Storm water pathway
Adult Dermal Quantitative Storm water pathway
Future Soil Soil 0-5 ft bes Residents InhaIat.ion Quant?tat?ve Storm water pathway
Ingestion Quantitative Storm water pathway
Child Dermal Quantitative Storm water pathway
Inhalation Quantitative Storm water pathway
Ingestion Quantitative Storm water pathway
Adult Dermal Quantitative Storm water pathway
Future Soil Soil 0- 16 ft bgs Residents InhaIat.ion Quant?tat?ve Storm water pathway
Ingestion Quantitative Storm water pathway
Child Dermal Quantitative Storm water pathway
Inhalation Quantitative Storm water pathway
Industrial Ingestion Quantitative Storm water pathway
Future Soil Soil 0- 2 ft bgs Worker Adult Dermal Quantitative Storm water pathway
Inhalation Quantitative Storm water pathway
. Ingestion Quantitative Storm water pathway
. . Construction —
Future Soil Soil 0-16 ft bgs Worker Adult Dermal Quantitative Storm water pathway
Inhalation Quantitative Storm water pathway




Table 4-2

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
Montrose Chemcial Superfund Site - ECI Property

Scenario Timeframe:

Future Resident, Industrial Worker

Medium: Soil
Exposure Medium: Soil, 0-2 ft bgs
Maximum
Exposure Point CAS Number Chemical Concentration | 95% UCL Units EPC Statistic Rationale
0-2ftbgs 53-19-0 2,4'-DDD 19 0.118 mg/kg 0.118 97.5% KM (Chebyshev)UCL ProUCL-recommended

72-54-8 4,4'-DDD 9.1 0.59 mg/kg 0.59 97.5% KM (Chebyshev)UCL ProUCL-recommended

3424-82-6 2,4'-DDE 0.39 0.02 mg/kg 0.02 97.5% KM (BCA)UCL ProUCL-recommended
72-55-9 4,4'-DDE 1.5 0.27 mg/kg 0.27 97.5% Chebyshev (Mean, SD)UCL  |ProUCL-recommended
79-02-6 2,4'-DDT 1.6 0.15 mg/kg 0.15 95% KM (Chebyshev)UCL ProUCL-recommended
50-29-3 4,4'-DDT 18 1.16 mg/kg 1.16 95% KM (Chebyshev)UCL ProUCL-recommended
319-84-6 alpha-BHC 0 NC mg/kg ND ND
319-85-7 beta-BHC 0.013 NC mg/kg 0.013 Maximum concentration Data not adequate for UCL.
319-86-8 delta-BHC 0 NC mg/kg ND ND
58-89-9 gamma-BHC 0.00082 NC mg/kg 0.00082 Maximum concentration One detected concentration.

5103-71-9 alpha-Chlordane 0.78 0.08 mg/kg 0.08 95% KM (Chebyshev)UCL ProUCL-recommended

5103-74-2 gamma-Chlordane 0.63 0.08 mg/kg 0.08 95% H-UCL ProUCL-recommended
60-57-1 Dieldrin 0.045 0.01 mg/kg 0.01 95% KM (t)UCL ProUCL-recommended
959-98-8 Alpha-endosulfan 0.0051 NC mg/kg 0.0051 Maximum concentration One detected concentration.

33213-65-9 Beta-endosulfan 0 NC mg/kg ND ND

1031-07-8 Endosulfan sulfate 0.0018 NC mg/kg 0.0018 Maximum concentration One detected concentration.
309-00-2 Aldrin 0.0021 0.00096 mg/kg 0.00096 95% KM (t)UCL ProUCL-recommended
72-20-8 Endrin 0 NC mg/kg ND ND

7421-93-4 Endrin aldehyde 0.0035 NC mg/kg 0.0035 Maximum concentration Data set does not support UCL.

53494-70-5 Endrin ketone 0.0063 NC mg/kg 0.0063 Maximum concentration Data set does not support UCL.

8001-35-2 Toxaphene 0 NC mg/kg ND ND
76-44-8 Heptachlor 0.047 0.007 mg/kg 0.007 97.5% KM (BCA)UCL ProUCL-recommended

1024-57-3 Heptachlor epoxide 0.068 0.067 mg/kg 0.067 97.5% Chebyshev (Mean, SD)ucL  |ProUCL-recommended
72-43-5 Methoxychlor 0.019 NC mg/kg 0.019 Maximum concentration One detected concentration.

12674-11-2 Aroclor 1016 0 NC mg/kg ND ND

11104-28-2 Aroclor 1221 0 NC mg/kg ND ND

11141-16-5 Aroclor 1232 0 NC mg/kg ND ND

53469-21-9 Aroclor 1242 0 NC mg/kg ND ND

12672-29-6 Aroclor 1248 0 NC mg/kg ND ND

11097-69-1 Aroclor 1254 0.51 NC mg/kg 0.51 Maximum concentration Maximum< 95% UCL

11096-82-5 Aroclor 1260 0.06 0.026 mg/kg 0.026 95% KM (t)UCL ProUCL-recommended

a Range of reporting limits is for non-detected samples results only.

NA Not applicable.
ND Not detected.

NC Not calculated due to insufficient number of detections.

EPC - Exposure Point Concentration
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Table 4-3
SUMMARY OF EXPOSURE POINT CONCENTRATIONS
Montrose Chemcial Superfund Site - ECI Property

Scenario Timeframe: Future Resident
Medium: Soil
Exposure Medium: Soil, 0-5 ft bgs
Exposure Maximum
Point CAS Number Chemical Concentration | 95% UCL| Units EPC Statistic Rationale
53-19-0 2,4'-DDD 4.4 0.37 |mg/kg 0.37 97.5% KM (Chebyshev)UCL ProUCL-recommended
0-5 ft bgs 72-54-8 4,4'-DDD 18 1 mg/kg 1 97.5% KM (Chebyshev)UCL ProUCL-recommended
3424-82-6 2,4'-DDE 0.82 0.0375 | mg/kg|[ 0.0375 95% KM (BCA)UCL ProUCL-recommended
72-55-9 4,4'-DDE 3.8 0.465 |mg/kg| 0.465 97.5% KM (Chebyshev)UCL ProUCL-recommended
79-02-6 2,4'-DDT 11 0.736 | mg/kg| 0.736 97.5% KM (Chebyshev)UCL ProUCL-recommended
50-29-3 4,4'-DDT 60 0.736 | mg/kg| 0.736 97.5% KM (Chebyshev)UCL ProUCL-recommended
319-84-6 alpha-BHC 0.039 NC mg/kg|[ 0.039 Maximum concentration One detected concentration
319-85-7 beta-BHC 0.013 NC mg/kg|[ 0.013 Maximum concentration Data set does not support UCL.
319-86-8 delta-BHC 0 NC mg/kg ND ND
58-89-9 gamma-BHC 0.00082 NC mg/kg|[ 0.00082 Maximum concentration One detected concentration
5103-71-9 alpha-Chlordane 0.78 0.067 |mg/kg| 0.067 95% KM (Chebyshev)UCL ProUCL-recommended
5103-74-2 gamma-Chlordane 0.63 0.07 | mg/kg 0.07 95% KM (Chebyshev)UCL ProUCL-recommended
60-57-1 Dieldrin 0.045 0.01 | mg/kg 0.01 95% KM (t)UCL ProUCL-recommended
959-98-8 Alpha-Endosulfan 0.0051 NC mg/kg|[ 0.0051 Maximum concentration One detected concentration
33213-65-9 Beta-Endosulfan 0.0034 NC mg/kg|[ 0.0034 Maximum concentration One detected concentration
1031-07-8 Endosulfan Sulfate 0.0018 NC mg/kg|[ 0.0018 Maximum concentration Data set does not support UCL.
309-00-2 Aldrin 0.0021 0.001 | mg/kg|| 0.001 95% KM (t)UCL ProUCL-recommended
72-20-8 Endrin 0 NC mg/kg ND ND
7421-93-4 Endrin aldehyde 0.036 0.225 |mg/kg| 0.225 97.5% Chebyshev (Mean, SD)UCL |ProUCL-recommended
53494-70-5 Endrin ketone 0.033 NC mg/kg|[ 0.033 Maximum concentration Data set does not support UCL.
8001-35-2 Toxaphene 0 NC mg/kg ND ND
76-44-8 Heptachlor 0.15 0.008 | mg/kg| 0.008 95% KM (BCA)UCL ProUCL-recommended
1024-57-3 Heptachlor epoxide 0.068 0.006 |mg/kg| 0.006 95% KM (% Bootstrap)UCL ProUCL-recommended
72-43-5 Methoxychlor 0.019 NC mg/kg| 0.019 Maximum concentration One detected concentration
12674-11-2 Aroclor 1016 0 NC mg/kg ND ND
11104-28-2 Aroclor 1221 0 NC mg/kg ND ND
11141-16-5 Aroclor 1232 0 NC mg/kg ND ND
53469-21-9 Aroclor 1242 0 NC mg/kg ND ND
12672-29-6 Aroclor 1248 0 NC mg/kg ND ND
11097-69-1 Aroclor 1254 0.51 NC mg/kg 0.51 Maximum concentration Max conc < 95% UCL
11096-82-5 Aroclor 1260 0.067 0.02 | mg/kg 0.02 95% KM (t)UCL ProUCL-recommended

a Range of reporting limits is for non-detected samples results only.

b Maximum detected concentration does not exceed the Residential RSL (concentration used for screening).
NA Not applicable.

ND Not detected.

NC Not calculated due to insufficient number of detections.

EPC - Exposure Point Concentration
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Table 4-4

Scenario Timeframe:

Medium:

Exposure Medium:

Future Construction Worker

Soil
Soil, 0-16 ft bgs

SUMMARY OF EXPOSURE POINT CONCENTRATIONS
Montrose Chemcial Superfund Site - ECI Property

Maximum
Number of | Number of | Concentration  95%
Exposure Point| CAS Number Chemical Samples | Detections (Qualifier) UCL | Units EPC Statistics Rationale
0- 16 ft bgs 53-19-0 2,4'-DDD 493 424 18 0.74 | mg/kg 0.74  [97.5% KM (Chebyshev)UCL ProUCL-recommended
72-54-8 4,4'-DDD 482 468 55 2.2 | mg/kg 2.2 97.5% KM (Chebyshev)UCL ProUCL-recommended
3424-82-6 2,4'-DDE 487 130 13 0.07 | mg/kg 0.07  |95% KM (Chebyshev)UCL ProUCL-recommended
72-55-9 4,4'-DDE 497 493 6.5 0.66 | mg/kg 0.66  [97.5% KM (Chebyshev)ucCL ProUCL-recommended
79-02-6 2,4'-DDT 467 380 34 1.18 [ mg/kg 1.18  |97.5% KM (Chebyshev)UCL ProUCL-recommended
50-29-3 4,4'-DDT 488 485 170 6.3 | mg/kg 6.3 97.5% KM (Chebyshev)UCL ProUCL-recommended
319-84-6 alpha-BHC 515 2 0.039 NC [mg/kg|l 0.039 Maximum concentration |Data set does not support UCL.
319-85-7 beta-BHC 515 15 0.45 0.007 | mg/kg|| 0.007 |97.5% KM (Chebyshev)UCL ProUCL-recommended
319-86-8 delta-BHC 515 4 0.19 NC [ mg/kg 0.19 [Maximum concentration Maximum<95% UCL
58-89-9 gamma-BHC 515 4 0.25 NC [ mg/kg 0.25 Maximum concentration Maximum<95% UCL
5103-71-9 alpha-Chlordane 515 236 0.78 0.05 | mg/kg 0.05  [95% KM (Chebyshev)uCL ProUCL-recommended
5103-74-2 gamma-Chlordane 515 289 0.63 0.05 [ mg/kg 0.05 [95% KM (Chebyshev)UCL ProUCL-recommended
60-57-1 Dieldrin 515 183 1.8 0.03 | mg/kg 0.03  [95% KM(BCA)UCL ProUCL-recommended
959-98-8 alpha-endosulfan 497 6 0.0076 0.002 | mg/kg| 0.002 |95% KM (Percentile Bootstrap)UCL ProUCL-recommended
33213-65-9 beta-endosulfan 497 1 0.0034 NC [ mg/kg|l 0.0034 Maximum concentration |One detected concentration
1031-07-8 Endosulfan sulfate 497 10 0.024 0.006 | mg/kg|| 0.006 |95% KM (Percentile Bootstrap)UCL ProUCL-recommended
309-00-2 Aldrin 515 16 0.058 0.0016 | mg/kg|| 0.0016 [95% KM(BCA)UCL ProUCL-recommended
72-20-8 Endrin 497 1 0.073 NC |[mg/kg|l 0.073 Maximum concentration [One detected concentration
7421-93-4 Endrin aldehyde 497 18 0.036 0.004 [ mg/kg|l 0.004 |95% KM(t)UCL ProUCL-recommended
53494-70-5 Endrin ketone 487 7 0.033 NC |[mg/kg|l 0.033 Maximum concentration [Data set does not support UCL.
8001-35-2 Toxaphene 468 0 0 NC [ mg/kg ND ND
76-44-8 Heptachlor 515 96 0.15 0.36 | mg/kg 0.36  |97.5% Chebyshev(Mean,SD)UCL) ProUCL-recommended
1024-57-3 Heptachlor epoxide 514 110 0.12 0.007 [ mg/kg|f 0.007 |95% KM(BCA)UCL ProUCL-recommended
72-43-5 Methoxychlor 486 2 0.019 NC |[mg/kg|l 0.019 Maximum concentration [Data set does not support UCL.
12674-11-2 Aroclor 1016 285 0 0 NC [ mg/kg ND ND
11104-28-2 Aroclor 1221 285 0 0 NC [ mg/kg ND ND
11141-16-5 Aroclor 1232 285 0 0 NC [ mg/kg ND ND
53469-21-9 Aroclor 1242 285 0 0 NC [ mg/kg ND ND
12672-29-6 Aroclor 1248 285 0 0 NC [ mg/kg ND ND
11097-69-1 Aroclor 1254 285 11 5.2 0.17 | mg/kg 0.17  [95% KM(t)UCL ProUCL-recommended
11096-82-5 Aroclor 1260 285 17 0.59 0.03 | mg/kg 0.03  [95% KM(t)UCL ProUCL-recommended

a Range of deteciton limits is for non-detected samples results only.

NC Not calculated due to insufficient number of detections.

EPC - Exposure Point Concentration
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Scenario Timeframe:

Future Adult Resident

VALUES USED FOR DAILY INTAKE CALCULATIONS

Table 4-5

REASONABLE MAXIMUM EXPOSURE

Montrose Chemical Superfund Site - ECI Property

Medium: Soil
Exposure Medium: Soil
Exposure | Receptor | Receptor| Exposure | Parameter
Route | Population Age Point Code Parameter Definition Value Units Rationale/ Reference Intake Equation/Model Name
Ingestion | Resident Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
0- 5 ft bgs IngR Ingestion Rate of Soil 100 mg/day USEPA, 1989
0- 16 ft bgs FI Fraction Ingested 1 unitless USEPA, 1989
EF Exposure Frequency 350 days/year USEPA, 1989 Cr XMinglhi X0 ¥al Kabh Kol
ED Exposure Duration 24 years USEPA, 1989 B ¥ AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 70 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 8760 days USEPA, 1989
Dermal Resident Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Skin Surface Area Available for
0- 5 ft bgs SA Contact 5700 cm? DTSC/CalEPA, 2005
0- 16 ft bgs AF Adherence Factor 0.07 mg/cm? DTSC/CalEPA, 2005
ABS Absorption Constant Chemical Specific | unitless Table 3-4; USEPA, 2004
EF Exposure Frequency 350 days/year USEPA, 1989 €r XEA XEF XID XAF X ABS X (F
ED Exposure Duration 24 years USEPA, 1989 BW x AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 70 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 8760 days USEPA, 1989
Inhalation| Resident Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
1
0-5 ft bgs Ca Chemical Concentration in Air | Chemical Specific ug/m’ €, XEF X {:m)
0 - 16 ft bgs CF Conversion Factor 1000 pg/m’ USEPA, 2006 C ®WET KEF HID
PEF Particulate Emission Factor 1.32E+09 m*/kg USEPA, 1996 BC = AT
EF Exposure Frequency 350 days/year USEPA, 1989
ED Exposure Duration 24 years USEPA, 1989
AT _C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 8760 days USEPA, 1989




Scenario Timeframe:

Future Child Resident

Table 4-6

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Montrose Chemical Superfund Site - ECI Property

Medium: Soil
Exposure Medium: Soil
Exposure | Receptor | Receptor| Exposure | Parameter
Route | Population Age Point Code Parameter Definition Value Units Rationale/ Reference Intake Equation/Model Name
Ingestion | Resident Child 0 -2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
0- 5 ft bgs IngR Ingestion Rate of Soil 200 mg/day USEPA, 1989
0- 16 ft bgs FI Fraction Ingested 1 unitless USEPA, 1989
EF Exposure Frequency 350 days/year USEPA, 1989 Cr XMinglhi X0 ¥al Kabh Kol
ED Exposure Duration 6 years USEPA, 1989 B ¥ AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 15 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 2190 days USEPA, 1989
Dermal Resident Child 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Skin Surface Area Available for
0- 5 ft bgs SA Contact 2900 cm? DTSC/CalEPA, 2005
0- 16 ft bgs AF Adherence Factor 0.2 mg/cm? DTSC/CalEPA, 2005
ABS Absorption Constant Chemical Specific | unitless Table 3-4; USEPA, 2004
EF Exposure Frequency 350 days/year USEPA, 1989 €r XEA XEF XID XAF X ABS X (F
ED Exposure Duration 6 years USEPA, 1989 BW x AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 15 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 2190 days USEPA, 1989
Inhalation| Resident Child 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
0-5 ft bgs Ca Chemical Concentration in Air Chemical Specific pg/m? & N OF - (ﬁ)
. 3
TR | rmeem oo | asews | e | veonase | Eem e ZET XEF XER
} g USEPA, 1996 ar
EF Exposure Frequency 350 days/year USEPA, 1989
ED Exposure Duration 6 years USEPA, 1989
AT _C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 2190 days USEPA, 1989




Scenario Timeframe:

Future Industrial Worker

Table 4-7

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Montrose Chemical Superfund Site - ECI Property

Medium: Soil
Exposure Medium: Soil
Exposure | Receptor | Receptor Parameter
Route | Population Age Exposure Point Code Parameter Definition Value Units Rationale/ Reference Intake Equation/Model Name
Ingestion | Industrial Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Worker 0-5 ft bgs IngR Ingestion Rate of Soil 100 mg/day DTSC/CalEPA, 2005
0- 16 ft bgs FI Fraction Ingested 1 unitless USEPA, 1989
EF Exposure Frequency 250 days/year USEPA, 2002 O Mingh » 7L ®IEF ®ED x I
ED Exposure Duration 25 years USEPA, 2002 Bar X AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 2002
BW Body Weight 70 kg USEPA, 2002
AT _C Averaging Time (Cancer) 25550 days USEPA, 2002
AT_N Averaging Time (Non-Cancer) 9125 days USEPA, 2002
Dermal Industrial Adult 0-2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Skin Surface Area Available for
Worker 0-5 ft bgs SA Contact 5700 cm? DTSC/CalEPA, 2005
0- 16 ft bgs AF Adherence Factor 0.2 mg/cm2 DTSC/CalEPA, 2005
ABS Absorption Constant Chemical Specific | unitless Table 3-4; USEPA, 2004
EF Exposure Frequency 250 days/year USEPA, 1989 €x M34 X EF XRED A AF A ADE X
ED Exposure Duration 25 years USEPA, 2002 BUWS x AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 2002
BW Body Weight 70 kg USEPA, 2002
AT_C Averaging Time (Cancer) 25550 days USEPA, 2002
AT_N Averaging Time (Non-Cancer) 9125 days USEPA, 2002
Inhalation| Industrial Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Worker 0-5ftbgs Ca Chemical Concentration in Air | Chemical Specific ug/m’ L ®maF x .%)
0- 16 ft bgs CF Conversion Factor 1000 pg/m? USEPA, 2006 e O, M ET M EF » ED
PEF Particulate Emission Factor 1.32E+09 m’/kg USEPA, 1996 &t = AL
EF Exposure Frequency 250 days/year USEPA, 1989
ED Exposure Duration 25 years USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 9125 days USEPA, 1989




Scenario Timeframe:

Future Construction Worker

Table 4-8

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Montrose Chemical Superfund Site - ECI Property

Medium: Soil
Exposure Medium: Soil
Exposure | Receptor | Receptor| Exposure | Parameter
Route | Population Age Point Code Parameter Definition Value Units Rationale/ Reference Intake Equation/Model Name
Ingestion | Construction| Adult 0 -2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Worker 0-5 ft bgs IngR Ingestion Rate of Soil 330 mg/day DTSC/CalEPA, 2005
0- 16 ft bgs FI Fraction Ingested 1 unitless USEPA, 1989
EF Exposure Frequency 250 days/year | Professional judgment Cr Minglt WO KXol KEG KEOF
ED Exposure Duration 1 years USEPA, 1989 B ¥ AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 70 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Dermal |Construction| Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Skin Surface Area Available for
Worker 0- 5 ft bgs SA Contact 5700 cm? DTSC/CalEPA, 2005
0- 16 ft bgs AF Adherence Factor 0.8 mg/cm? DTSC/CalEPA, 2005
ABS Absorption Constant Chemical Specific | unitless Table 3-4; USEPA, 2004
EF Exposure Frequency 250 days/year | Professional judgment |£€% X34 X EF X IO X AF X ABE X LF
ED Exposure Duration 1 years USEPA, 2002 BW x AT
CF Conversion Factor 1.00E-06 kg/mg USEPA, 1989
BW Body Weight 70 kg USEPA, 1989
AT_C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Inhalation|Construction| Adult 0- 2 ft bgs Cs Chemical Concentration in Soil | Chemical Specific mg/kg Tables 4-2 - 4-4
Worker 0- 5 ft bgs PEF Particulate Emission Factor® 1.30E+09 m®/kg Site-Specific 1
0- 16 ft bgs EF Exposure Frequency 250 days/year USEPA, 1989 Le XEF XED X (ﬁ)
ED Exposure Duration 1 years USEPA, 2002 AT
AT _C Averaging Time (Cancer) 25550 days USEPA, 1989
AT_N Averaging Time (Non-Cancer) 365 days USEPA, 1989

a Derived assuming the study are is 240 ft x 80 ft in size and parameters for Zone 2 (Los Angeles) (USEPA, 2002).




Table 4-9
DERMAL ABSORPTION FACTORS FOR THE COPCs
Montrose Chemcial Superfund Site - ECI Property

Chemical Dermal Absorption Factor Reference*

DDD 0.03 USEPA, 2004
DDE 0.03 USEPA, 2004
DDT 0.03 USEPA, 2004
beta-BHC 0.04 USEPA, 2004
delta-BHC 0.04 USEPA, 2004
Dieldrin 0.04 USEPA, 2004
Aldrin 0.04 USEPA, 2004
Chlordane 0.05 USEPA, 2004
Heptachlor 0.1 USEPA, 2004
Heptachlor epoxide 0.1 USEPA, 2004

Aroclors 0.14 USEPA, 2004

*USEPA 2004. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment).



CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

TABLE 5-1

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

[[PARAMETERS

UNITS VALUES
|[Cs = Concentration in soil mg/kg see table
[[EF = Exposure Frequency days/year 350
|[ED = Exposure Duration years 24
[[EDc = Exposure Duration years 6
[[ET = Exposure Time hours/day 24
[[BWa = Body Weight kg 70

BWc = Body Weight, child kg 15
IATnc = Averaging Time - noncarcinogen days 2190
ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
[ABS = Absorption Factor % see table
AFc = soil to skin adherance factor mg/cm”2 0.2
|AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m”"3/day 20
[llnhRc = Inhalation Rate m~3/day 10
[PEF = Particulate Emission Factor m"3/kg 1.32E+09
[liIngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
[[RfDinh= Inhalation Reference Dose mg/kg-day see table
[IVF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens pg/m?® see table
||EC = Exposure Concentration, noncarcinogens mg/m see table

risk thls.5-1 TO 5-6.val.las



TABLE 5-1
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK

Chemical Cs (max) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal To
2,4-DDD 1.9 3.00E-02 3.E-06 6.E-07 3.E-07 2.4E-01 9.7E-05 2.4E-01 7.E-07 6.E-11 7.E-08 8.E
4,4-DDD 9.1 3.00E-02 1.E-05 3.E-06 1.E-06 2.4E-01 9.7E-05 2.4E-01 3.E-06 3.E-10 3.E-07 4.E
2,4-DDE 0.39 3.00E-02 6.E-07 1.E-07 6.E-08 3.4E-01 9.7E-05 3.4E-01 2.E-07 1.E-11 2.E-08 2.E
4,4-DDE 15 3.00E-02 2.E-06 5.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 8.E-07 5.E-11 8.E-08 9.E
2,4-DDT 1.6 3.00E-02 3.E-06 5.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 9.E-07 5.E-11 8.E-08 9.E
4,4'-DDT 18 3.00E-02 3.E-05 6.E-06 3.E-06 3.4E-01 9.7E-05 3.4E-01 1.E-05 5.E-10 9.E-07 1.E
beta-BHC 0.013 1.00E-01 2.E-08 4.E-09 3.E-09 1.8E+00 5.3E-04 1.8E+00 4.E-08 2.E-12 5.E-09 4.E
gamma-BHC 0.00082 4.00E-02 1.E-09 3.E-10 2.E-10 1.10E+00 | 3.1E-04 1.10E+00 1.E-09 8.E-14 2.E-10 2.E
alpha-Chlordane 0.78 4.00E-02 1.E-06 2.E-07 5.E-07 3.5E-01 1.0E-04 3.5E-01 4.E-07 2.E-11 2.E-07 6.E
gamma-Chlordane 0.63 4.00E-02 1.E-06 2.E-07 4.E-07 3.5E-01 1.0E-04 3.5E-01 3.E-07 2.E-11 1.E-07 5.E
Dieldrin 0.045 1.00E-01 7.E-08 1.E-08 3.E-08 1.6E+01 4.6E-03 1.6E+01 1.E-06 6.E-11 5.E-07 2.E
Aldrin 0.0021 1.00E-01 3.E-09 7.E-10 4.E-10 1.7E+01 4.9E-03 1.7E+01 6.E-08 3.E-12 7.E-09 6.E
Heptachlor 0.047 1.00E-01 7.E-08 1.E-08 2.E-08 4.5E+00 1.3E-03 4.5E+00 3.E-07 2.E-11 1.E-07 4.E
Heptachlor epoxide 0.068 1.00E-01 1.E-07 2.E-08 3.E-08 9.1E+00 | 2.60E-03 9.1E+00 1.E-06 6.E-11 3.E-07 1.E
Aroclor 1254 0.51 1.40E-01 8.E-07 2.E-07 4.E-07 2.0E+00 5.7E-04 2.0E+00 2.E-06 9.E-11 7.E-07 2.E
Aroclor 1260 0.06 1.40E-01 9.E-08 2.E-08 4.E-08 2.0E+00 5.7E-04 2.0E+00 2.E-07 1.E-11 8.E-08 3.E
CUMULATIVE RISK = 2E-

NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (max) ABS Ingestion EC Dermal RfDing RfC RfDder [ Ingestion | Inhalation | Dermal To
2,4'-DDD 1.9 3.00E-02 3.E-05 7.E-09 5.E-07 5.0E-04 -- 5.0E-04 5.4E-02 -- 9.9E-04 5.E
4,4'-DDD 9.1 3.00E-02 1.E-04 3.E-08 2.E-06 5.0E-04 -- 5.0E-04 2.6E-01 -- 4.7E-03 3.E
2,4'-DDE 0.4 3.00E-02 6.E-06 1.E-09 1.E-07 5.0E-04 -- 5.0E-04 1.1E-02 -- 2.0E-04 1E
4,4'-DDE 15 3.00E-02 2.E-05 5.E-09 4.E-07 5.0E-04 -- 5.0E-04 4.2E-02 -- 7.8E-04 4.E
2,4'-DDT 1.6 3.00E-02 2.E-05 6.E-09 4.E-07 5.0E-04 - 5.0E-04 4.5E-02 - 8.3E-04 5.E
4,4'-DDT 18.0 3.00E-02 3.E-04 7.E-08 5.E-06 5.0E-04 - 5.0E-04 5.1E-01 -- 9.3E-03 5.E
beta-BHC 0.013 1.00E-01 2.E-07 5.E-11 1.E-08 3.00E-04 - 3.00E-04 6.1E-04 - 3.7E-05 7.E
|gamma-BHC 0.00082 4.00E-02 1.E-08 3.E-12 3.E-10 3.00E-04 -- 3.00E-04 3.9E-05 -- 9.5E-07 4.E
alpha-chlordane 0.78 4.00E-02 1.E-05 3.E-09 7.E-07 5.00E-04 -- 7.00E-04 2.2E-02 -- 9.6E-04 2.E
||gamma-ch|0rdane 0.63 4.00E-02 9.E-06 2.E-09 2.E-07 5.00E-04 -- 7.00E-04 1.8E-02 -- 3.1E-04 2.E
||Die|drin 0.045 1.00E-01 6.E-07 2.E-10 2.E-08 5.00E-05 -- 5.00E-05 1.3E-02 -- 3.1E-04 1.E
||Aldrin 0.0021 1.00E-01 3.E-08 8.E-12 5.E-09 3.00E-05 - 3.00E-05 9.9E-04 - 1.5E-04 1.E
||Heptach|0r 0.047 1.00E-01 7.E-07 2.E-10 1.E-07 5.0E-04 -- 5.0E-04 1.3E-03 -- 2.0E-04 2.E
Heptachlor epoxide 0.068 1.00E-01 1.E-06 2.E-10 1.E-07 1.30E-05 - 1.30E-05 7.4E-02 - 1.1E-02 9.E
Aroclor 1254 0.51 1.40E-01 7.E-06 2.E-09 7.E-07 2.0E-05 -- 2.0E-05 3.6E-01 -- 3.3E-02 4.E
[Aroclor 1260 0.06 1.40E-01 8.E-07 2.E-10 8.E-08 -- - -- - 0.E
Endosulfan 1 0.0051 1.00E-01 7.E-08 2.E-11 1.E-08 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 1.2E-05 3.1E-09 1.8E-06 1.E
||Endosulfan sulfate 0.0018 1.00E-01 3.E-08 7.E-12 4.E-09 -- -- - - -- 0.E
|[Endrin aldehyde 0.0035 | 1.00E-01 | 5.E-08 1.E-11 8.E-09 na 0.00E+00 | 6.00E-03 -- -- 1.3E-06 1.E
||Endrin ketone 0.0063 1.00E-01 9.E-08 2.E-11 1.E-08 na 0.00E+00 | 6.00E-03 -- -- 2.3E-06 2.E
CUMULATIVE HAZARD INDEX = 1.

risk thls.5-1 TO 5-6.val.las




TABLE 5-2
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

([PARAMETERS UNITS VALUES
[lCs = Concentration in soil mg/kg see table
[[EF = Exposure Frequency days/year 350
[ED = Exposure Duration years 24
[[EDc = Exposure Duration years 6
[[ET = Exposure Time hours/day 24
[[BWa = Body Weight kg 70
BWc = Body Weight, child kg 15
IATnc = Averaging Time - noncarcinogen days 2190
[ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
[ABS = Absorption Factor % see table
[AFc = soil to skin adherance factor mg/cm”2 0.2
[AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m”3/day 20
[lnhRc = Inhalation Rate m~3/day 10
[lPEF = Particulate Emission Factor m”3/kg 1.32E+09
[[IngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
[RfDinh= Inhalation Reference Dose mg/kg-day see table
[[VF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens pg/m? see table
||EC = Exposure Concentration, noncarcinogens mg/md see table

risk thls.5-1 TO 5-6.val.las
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TABLE 5-2
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 2 feet below ground surface
RESIDENTIAL SCENARIO

Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK

Chemical Cs (95% UCL) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal
2,4'-DDD 0.118 3.00E-02 2.E-07 4.E-08 2.E-08 2.4E-01 9.7E-05 2.4E-01 4.E-08 4.E-12 4.E-09 5
4,4'-DDD 0.59 3.00E-02 9.E-07 2.E-07 9.E-08 2.4E-01 9.7E-05 2.4E-01 2.E-07 2.E-11 2.E-08 2
2,4'-DDE 0.02 3.00E-02 3.E-08 6.E-09 3.E-09 3.4E-01 9.7E-05 3.4E-01 1.E-08 6.E-13 1.E-09 1
4,4'-DDE 0.27 3.00E-02 4.E-07 8.E-08 4.E-08 3.4E-01 9.7E-05 3.4E-01 1.E-07 8.E-12 1.E-08 2
2,4-DDT 0.15 3.00E-02 2.E-07 5.E-08 2.E-08 3.4E-01 9.7E-05 3.4E-01 8.E-08 5.E-12 8.E-09 9
4,4'-DDT 1.16 3.00E-02 2.E-06 4.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 6.E-07 4.E-11 6.E-08 7
beta-BHC 0.013 1.00E-01 2.E-08 4.E-09 3.E-09 1.8E+00 5.3E-04 1.8E+00 4.E-08 2.E-12 5.E-09 4
gamma-BHC 0.00082 4.00E-02 1.E-09 3.E-10 2.E-10 1.10E+00 [ 3.1E-04 1.10E+00 1.E-09 8.E-14 2.E-10 2
alpha-Chlordane 0.08 4.00E-02 1.E-07 2.E-08 5.E-08 3.5E-01 1.0E-04 3.5E-01 4.E-08 2.E-12 2.E-08 6
gamma-Chlordane 0.08 4.00E-02 1.E-07 2.E-08 5.E-08 3.5E-01 1.0E-04 3.5E-01 4.E-08 2.E-12 2.E-08 6
Dieldrin 0.01 1.00E-01 2.E-08 3.E-09 7.E-09 1.6E+01 4.6E-03 1.6E+01 3.E-07 1.E-11 1.E-07 4
Aldrin 0.00096 1.00E-01 2.E-09 3.E-10 2.E-10 1.7E+01 4.9E-03 1.7E+01 3.E-08 1.E-12 3.E-09 3
Heptachlor 0.007 1.00E-01 1.E-08 2.E-09 4.E-09 4.5E+00 1.3E-03 4.5E+00 5.E-08 3.E-12 2.E-08 7
Heptachlor epoxide 0.067 1.00E-01 1.E-07 2.E-08 3.E-08 9.1E+00 | 2.60E-03 9.1E+00 1.E-06 5.E-11 3.E-07 1
Aroclor 1254 0.51 1.40E-01 8.E-07 2.E-07 4.E-07 2.0E+00 5.7E-04 2.0E+00 2.E-06 9.E-11 7.E-07 2
Aroclor 1260 0.026 1.40E-01 4.E-08 8.E-09 2.E-08 2.0E+00 5.7E-04 2.0E+00 8.E-08 5.E-12 4.E-08 1
CUMULATIVE RISK = €

NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT

Chemical Cs (95% UCL) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation| Dermal
2,4'-DDD 0.12 3.00E-02 2.E-06 4.E-10 3.E-08 5.0E-04 -- 5.0E-04 3.3E-03 -- 6.1E-05 3
4,4'-DDD 0.59 3.00E-02 8.E-06 2.E-09 2.E-07 5.0E-04 -- 5.0E-04 1.7E-02 -- 3.1E-04 2
2,4'-DDE 0.02 3.00E-02 3.E-07 7.E-11 5.E-09 5.0E-04 -- 5.0E-04 5.7E-04 -- 1.0E-05 6
4,4'-DDE 0.27 3.00E-02 4.E-06 1.E-09 7.E-08 5.0E-04 -- 5.0E-04 7.6E-03 -- 1.4E-04 8
2,4'-DDT 0.15 3.00E-02 2.E-06 5.E-10 4.E-08 5.0E-04 -- 5.0E-04 4.2E-03 -- 7.8E-05 4
4,4'-DDT 1.16 3.00E-02 2.E-05 4.E-09 3.E-07 5.0E-04 - 5.0E-04 3.3E-02 - 6.0E-04 3
beta-BHC 0.013 1.00E-01 2.E-07 5.E-11 1.E-08 3.00E-04 -- 3.00E-04 6.1E-04 -- 3.7E-05 7
[lgamma-BHC 0.00082 4.00E-02 | 1.E-08 3.E-12 3.E-10 | 3.00E-04 - 3.00E-04 | 3.9E-05 - 9.5E-07 4
||a|pha—ch|0rdane 0.08 4.00E-02 1.E-06 3.E-10 7.E-08 5.00E-04 -- 7.00E-04 2.3E-03 -- 9.9E-05 2
||gamma—ch|ordane 0.08 4.00E-02 1.E-06 3.E-10 3.E-08 5.00E-04 -- 7.00E-04 2.3E-03 -- 4.0E-05 2
||Die|drin 0.01 1.00E-01 1.E-07 4.E-11 3.E-09 5.00E-05 -- 5.00E-05 2.8E-03 -- 6.9E-05 3
||Aldrin 0.00096 1.00E-01 1.E-08 3.E-12 2.E-09 3.00E-05 -- 3.00E-05 4.5E-04 -- 6.9E-05 5
[[Heptachlor 0.007 1.00E-01 | 1.E-07 3.E-11 2.E-08 5.0E-04 -- 5.0E-04 | 2.0E-04 -- 3.0E-05 2
Heptachlor epoxide 0.067 1.00E-01 9.E-07 2.E-10 1.E-07 1.30E-05 -- 1.30E-05 7.3E-02 -- 1.1E-02 8
Aroclor 1254 0.510 1.40E-01 7.E-06 2.E-09 7.E-07 2.0E-05 -- 2.0E-05 3.6E-01 -- 3.3E-02 4

[Aroclor 1260 0.026 1.40E-01 4.E-07 9.E-11 3.E-08 -- - -- -

Endosulfan 1 0.0051 1.00E-01 7.E-08 2.E-11 1.E-08 6.00E-03 | 6.00E-03 6.00E-03 1.2E-05 3.1E-09 1.8E-06 1
[[Endosulfan sulfate 0.0018 1.00E-01 [ 3.E-08 7.E-12 4.E-09 - - -- - - 0
||Endrin aldehyde 0.0035 1.00E-01 5.E-08 1.E-11 8.E-09 na 0.00E+00 | 6.00E-03 -- -- 1.3E-06 1
||Endrin ketone 0.0063 1.00E-01 9.E-08 2.E-11 1.E-08 na 0.00E+00 | 6.00E-03 - -- 2.3E-06 z

Maximum concentrations were used because max<95% UCL

CUMULATIVE HAZARD INDEX =




TABLE 5-3
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 5 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

([PARAMETERS UNITS VALUES
[lcs = Concentration in soil mg/kg see table
[[EF = Exposure Frequency days/year 350
[[ED = Exposure Duration years 24
[[EDc = Exposure Duration years 6
[[ET = Exposure Time hours/day 24
[[BWa = Body Weight kg 70
BWc = Body Weight, child kg 15
IATnc = Averaging Time - noncarcinogen days 2190
IATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
[ABS = Absorption Factor % see table
[AFc = soil to skin adherance factor mg/cm”2 0.2
[AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m”3/day 20
[lnhRc = Inhalation Rate m~3/day 10
[lPEF = Particulate Emission Factor m~3/kg 1.32E+09
[[IngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
[RfDinh= Inhalation Reference Dose mg/kg-day see table
[[VF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens pg/m?® see table
||EC = Exposure Concentration, noncarcinogens mg/md see table
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TABLE 5-3
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 5 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK

Chemical Cs (max) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal To
2,4'-DDD 4.4 3.00E-02 7.E-06 1.E-06 7.E-07 2.4E-01 9.7E-05 2.4E-01 2.E-06 1.E-10 2.E-07 2.E
4,4'-DDD 18 3.00E-02 3.E-05 6.E-06 3.E-06 2.4E-01 9.7E-05 2.4E-01 7.E-06 5.E-10 7.E-07 7.E
2,4'-DDE 0.82 3.00E-02 1.E-06 3.E-07 1.E-07 3.4E-01 9.7E-05 3.4E-01 4.E-07 2.E-11 4.E-08 5.E
4,4'-DDE 3.8 3.00E-02 6.E-06 1.E-06 6.E-07 3.4E-01 9.7E-05 3.4E-01 2.E-06 1.E-10 2.E-07 2.E
2,4-DDT 11 3.00E-02 2.E-05 3.E-06 2.E-06 3.4E-01 9.7E-05 3.4E-01 6.E-06 3.E-10 6.E-07 6.E
4,4'-DDT 60 3.00E-02 9.E-05 2.E-05 9.E-06 3.4E-01 9.7E-05 3.4E-01 3.E-05 2.E-09 3.E-06 4.E
alpha-BHC 0.039 1.00E-01 6.E-08 1.E-08 8.E-09 1.8E+00 5.3E-04 1.8E+00 1.E-07 6.E-12 1.E-08 1.E
beta-BHC 0.013 1.00E-01 2.E-08 4.E-09 3.E-09 1.8E+00 5.3E-04 1.8E+00 4.E-08 2.E-12 5.E-09 4.E
gamma-BHC 0.00082 4.00E-02 1.E-09 3.E-10 2.E-10 1.10E+00 | 3.1E-04 1.10E+00 1.E-09 8.E-14 2.E-10 2.E
alpha-Chlordane 0.78 4.00E-02 1.E-06 2.E-07 5.E-07 3.5E-01 1.0E-04 3.5E-01 4.E-07 2.E-11 2.E-07 6.E
gamma-Chlordane 0.63 4.00E-02 1.E-06 2.E-07 4.E-07 3.5E-01 1.0E-04 3.5E-01 3.E-07 2.E-11 1.E-07 5.E
Dieldrin 0.045 1.00E-01 7.E-08 1.E-08 3.E-08 1.6E+01 4.6E-03 1.6E+01 1.E-06 6.E-11 5.E-07 2.E
Aldrin 0.0021 1.00E-01 3.E-09 7.E-10 4.E-10 1.7E+01 4.9E-03 1.7E+01 6.E-08 3.E-12 7.E-09 6.E
Heptachlor 0.15 1.00E-01 2.E-07 5.E-08 8.E-08 4.5E+00 1.3E-03 4.5E+00 1.E-06 6.E-11 3.E-07 1.E
Heptachlor epoxide 0.068 1.00E-01 1.E-07 2.E-08 3.E-08 9.1E+00 [ 2.60E-03 | 9.1E+00 1.E-06 6.E-11 3.E-07 1.E
Aroclor 1254 0.51 1.40E-01 8.E-07 2.E-07 4.E-07 2.0E+00 5.7E-04 2.0E+00 2.E-06 9.E-11 7.E-07 2.E
Aroclor 1260 0.06 1.40E-01 9.E-08 2.E-08 4.E-08 2.0E+00 5.7E-04 2.0E+00 2.E-07 1.E-11 8.E-08 3.E
CUMULATIVE RISK = 6E-

NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (max) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation | Dermal To
2,4'-DDD 4.4 3.00E-02 6.E-05 2.E-08 1.E-06 5.0E-04 -- 5.0E-04 1.2E-01 -- 2.3E-03 1.E
4,4'-DDD 18.0 3.00E-02 3.E-04 7.E-08 5.E-06 5.0E-04 -- 5.0E-04 5.1E-01 -- 9.3E-03 5.E
2,4'-DDE 0.8 3.00E-02 1.E-05 3.E-09 2.E-07 5.0E-04 -- 5.0E-04 2.3E-02 -- 4.3E-04 2.E
4,4'-DDE 3.8 3.00E-02 5.E-05 1.E-08 1.E-06 5.0E-04 -- 5.0E-04 1.1E-01 -- 2.0E-03 1.E
2,4'-DDT 11.0 3.00E-02 2.E-04 4.E-08 3.E-06 5.0E-04 -- 5.0E-04 3.1E-01 -- 5.7E-03 3.E
4,4'-DDT 60.0 3.00E-02 8.E-04 2.E-07 2.E-05 5.0E-04 -- 5.0E-04 1.7E+00 -- 3.1E-02 2.E
alpha-BHC 0.039 1.00E-01 6.E-07 1.E-10 3.E-08 3.00E-04 3.00E-04 1.8E-03 -- 1.1E-04 2.E
beta-BHC 0.013 1.00E-01 2.E-07 5.E-11 1.E-08 3.00E-04 -- 3.00E-04 6.1E-04 -- 3.7E-05 7.E
||gamma-BHC 0.00082 4.00E-02 1.E-08 3.E-12 3.E-10 3.00E-04 -- 3.00E-04 3.9E-05 -- 9.5E-07 4.E
||a|pha-ch|0rdane 0.78 4.00E-02 1.E-05 3.E-09 7.E-07 5.00E-04 -- 7.00E-04 2.2E-02 -- 9.6E-04 2.E
[lgamma-chlordane 0.63 4.00E-02 | 9.E-06 2.E-09 2.E-07 [ 5.00E-04 - 7.00E-04 | 1.8E-02 - 3.1E-04 2.E
||Die|drin 0.045 1.00E-01 6.E-07 2.E-10 2.E-08 5.00E-05 -- 5.00E-05 1.3E-02 -- 3.1E-04 1.E
||Aldrin 0.0021 1.00E-01 3.E-08 8.E-12 5.E-09 3.00E-05 -- 3.00E-05 9.9E-04 -= 1.5E-04 1.E
||Heptach|or 0.15 1.00E-01 2.E-06 5.E-10 3.E-07 5.0E-04 -- 5.0E-04 4.2E-03 -- 6.5E-04 5.E
||Heptach|or epoxide 0.068 1.00E-01 1.E-06 2.E-10 1.E-07 1.30E-05 -- 1.30E-05 7.4E-02 -- 1.1E-02 9.E
Methoxyclor 0.019 1.00E-01 3.E-07 7.E-11 2.E-08 | 5.00E-03 5.00E-03 | 5.4E-05 3.3E-06 6.E
[Aroclor 1254 0.51 1.40E-01 7.E-06 2.E-09 7.E-07 2.0E-05 -- 2.0E-05 3.6E-01 -- 3.3E-02 4.E
[Aroclor 1260 0.06 1.40E-01 8.E-07 2.E-10 8.E-08 -- -- -- -- -- - 0.E
Endosulfan 1 0.0051 1.00E-01 7.E-08 2.E-11 1.E-08 6.00E-03 [ 6.00E-03 6.00E-03 1.2E-05 3.1E-09 1.8E-06 1.E
||Endosu|fan I 0.0034 1.00E-01 5.E-08 1.E-11 7.E-09 6.00E-03 | 6.00E-03 6.00E-03 8.0E-06 2.1E-09 1.2E-06 9.E
||Endrin aldehyde 1.9 1.00E-01 3.E-05 7.E-09 4.E-06 na 0.00E+00 | 6.00E-03 - -- 6.8E-04 7.E
[[Endrin ketone 0.033 1.00E-01 | 5.E-07 1.E-10 7.E-08 na 0.00E+00 | 6.00E-03 -- -- 1.2E-05 1.E
CUMULATIVE HAZARD INDEX = 3.




TABLE 5-4
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 5 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

([PARAMETERS UNITS VALUES
[lCs = Concentration in soil mg/kg see table
[[EF = Exposure Frequency days/year 350
[ED = Exposure Duration years 24
[[EDc = Exposure Duration years 6
[[ET = Exposure Time hours/day 24
[[BWa = Body Weight kg 70
BWc = Body Weight, child kg 15
IATnc = Averaging Time - noncarcinogen days 2190
[ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
[ABS = Absorption Factor % see table
[AFc = soil to skin adherance factor mg/cm”2 0.2
[AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m”3/day 20
[lnhRc = Inhalation Rate m~3/day 10
[lPEF = Particulate Emission Factor m”3/kg 1.32E+09
[[IngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
[RfDinh= Inhalation Reference Dose mg/kg-day see table
[[VF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens pg/m? see table
||EC = Exposure Concentration, noncarcinogens mg/md see table
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TABLE 5-4
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 5 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (95% UCL) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal
2,4'-DDD 0.37 3.00E-02 6.E-07 1.E-07 6.E-08 2.4E-01 9.7E-05 2.4E-01 1.E-07 1.E-11 1.E-08 2
4,4'-DDD 1 3.00E-02 2.E-06 3.E-07 2.E-07 2.4E-01 9.7E-05 2.4E-01 4.E-07 3.E-11 4.E-08 4
2,4'-DDE 0.0375 3.00E-02 6.E-08 1.E-08 6.E-09 3.4E-01 9.7E-05 3.4E-01 2.E-08 1.E-12 2.E-09 2
4,4'-DDE 0.465 3.00E-02 7.E-07 1.E-07 7.E-08 3.4E-01 9.7E-05 3.4E-01 2.E-07 1.E-11 2.E-08 3
2,4-DDT 0.736 3.00E-02 1.E-06 2.E-07 1.E-07 3.4E-01 9.7E-05 3.4E-01 4.E-07 2.E-11 4.E-08 4
4,4'-DDT 0.736 3.00E-02 1.E-06 2.E-07 1.E-07 3.4E-01 9.7E-05 3.4E-01 4.E-07 2.E-11 4.E-08 4
alpha-BHC 0.039 1.00E-01 6.E-08 1.E-08 2.E-08 1.8E+00 5.3E-04 1.8E+00 1.E-07 6.E-12 4.E-08 1
beta-BHC 0.013 1.00E-01 2.E-08 4.E-09 7.E-09 1.8E+00 5.3E-04 1.8E+00 4.E-08 2.E-12 1.E-08 5
gamma-BHC 0.00082 4.00E-02 1.E-09 3.E-10 2.E-10 1.10E+00 | 3.1E-04 1.10E+00 1.E-09 8.E-14 2.E-10 2
alpha-Chlordane 0.067 4.00E-02 1.E-07 2.E-08 3.E-08 3.5E-01 1.0E-04 3.5E-01 4.E-08 2.E-12 1.E-08 5
gamma-Chlordane 0.07 4.00E-02 1.E-07 2.E-08 1.E-08 3.5E-01 1.0E-04 3.5E-01 4.E-08 2.E-12 5.E-09 4
Dieldrin 0.01 1.00E-01 2.E-08 3.E-09 2.E-09 1.6E+01 4.6E-03 1.6E+01 3.E-07 1.E-11 3.E-08 3
Aldrin 0.0021 1.00E-01 3.E-09 7.E-10 4.E-10 1.7E+01 4.9E-03 1.7E+01 6.E-08 3.E-12 7.E-09 6
Heptachlor 0.008 1.00E-01 1.E-08 2.E-09 4.E-09 4.5E+00 1.3E-03 4.5E+00 6.E-08 3.E-12 2.E-08 7
Heptachlor epoxide 0.006 1.00E-01 9.E-09 2.E-09 3.E-09 9.1E+00 [ 2.60E-03 | 9.1E+00 9.E-08 5.E-12 3.E-08 1
Aroclor 1254 0.51 1.40E-01 8.E-07 2.E-07 4.E-07 2.0E+00 5.7E-04 2.0E+00 2.E-06 9.E-11 7.E-07 2
Aroclor 1260 0.02 1.40E-01 3.E-08 6.E-09 1.E-08 2.0E+00 5.7E-04 2.0E+00 6.E-08 4.E-12 3.E-08 <
CUMULATIVE RISK = £
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (95% UCL) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation | Dermal
2,4'-DDD 0.370 3.00E-02 5.E-06 1.E-09 1.E-07 5.0E-04 -- 5.0E-04 1.0E-02 -- 1.9E-04 1
4,4'-DDD 1.000 3.00E-02 1.E-05 4.E-09 3.E-07 5.0E-04 -- 5.0E-04 2.8E-02 -- 5.2E-04 3
2,4'-DDE 0.038 3.00E-02 5.E-07 1.E-10 1.E-08 5.0E-04 -- 5.0E-04 1.1E-03 -- 1.9E-05 1
4,4'-DDE 0.465 3.00E-02 7.E-06 2.E-09 1.E-07 5.0E-04 -- 5.0E-04 1.3E-02 -- 2.4E-04 1
2,4'-DDT 0.736 3.00E-02 1.E-05 3.E-09 2.E-07 5.0E-04 -- 5.0E-04 2.1E-02 -- 3.8E-04 2
4,4'-DDT 0.736 3.00E-02 1.E-05 3.E-09 2.E-07 5.0E-04 -- 5.0E-04 2.1E-02 -- 3.8E-04 2
alpha-BHC 0.039 1.00E-01 6.E-07 1.E-10 8.E-08 3.00E-04 3.00E-04 1.8E-03 -- 2.8E-04 2
beta-BHC 0.013 1.00E-01 2.E-07 5.E-11 3.E-08 3.00E-04 -- 3.00E-04 6.1E-04 -- 9.4E-05 7
||gamma-BHC 0.00082 4.00E-02 1.E-08 3.E-12 2.E-09 3.00E-04 -- 3.00E-04 3.9E-05 -- 5.9E-06 4
||a|pha—ch|0rdane 0.067 4.00E-02 9.E-07 2.E-10 1.E-07 5.00E-04 -- 7.00E-04 1.9E-03 -- 2.1E-04 2
[lgamma-chlordane 0.070 4.00E-02 1.E-06 3.E-10 2.E-07 5.00E-04 - 7.00E-04 | 2.0E-03 - 2.2E-04 2
||Die|drin 0.010 1.00E-01 1.E-07 4.E-11 0.E+00 5.00E-05 -- 5.00E-05 2.8E-03 -- 0.0E+00 3
||Aldrin 0.0021 1.00E-01 3.E-08 8.E-12 5.E-09 3.00E-05 -- 3.00E-05 9.9E-04 -- 1.5E-04 1
||Heptach|or 0.008 1.00E-01 1.E-07 3.E-11 2.E-08 5.0E-04 -- 5.0E-04 2.3E-04 -- 3.5E-05 3
||Heptach|or epoxide 0.006 1.00E-01 8.E-08 2.E-11 1.E-08 1.30E-05 -- 1.30E-05 6.5E-03 -- 1.0E-03 8
Methoxyclor 0.019 1.00E-01 3.E-07 7.E-11 4.E-08 [ 5.00E-03 1.30E-05 | 5.4E-05 3.2E-03 3
[Aroclor 1254 0.51 1.40E-01 7.E-06 2.E-09 7.E-07 2.0E-05 -- 2.0E-05 3.6E-01 -- 3.3E-02 4
[Aroclor 1260 0.02 1.40E-01 3.E-07 7.E-11 3.E-08 -- -- -- -- -- -- 0
Endosulfan 1 0.0051 1.00E-01 7.E-08 2.E-11 1.E-08 6.00E-03 | 6.00E-03 6.00E-03 1.2E-05 3.1E-09 1.8E-06 1
[[Endosulfan 11 0.0034 1.00E-01 5.E-08 1.E-11 7.E-09 | 6.00E-03 [ 6.00E-03 | 6.00E-03 | 8.0E-06 2.1E-09 1.2E-06 9
||Endrin aldehyde 0.225 1.00E-01 3.E-06 8.E-10 5.E-07 na 0.00E+00 | 6.00E-03 -- -- 8.1E-05 8
[[Endrin ketone 0.033 1.00E-01 | 5.E-07 1.E-10 7.E-08 na 0.00E+00 | 6.00E-03 -- -- 1.2E-05 1

Maximum concentrations were used because max<95% UCL

CUMULATIVE HAZARD INDEX =




risk thls.5-1 TO 5-6.val.las

TABLE 5-5

CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

[[PARAMETERS UNITS VALUES
[ICs = Concentration in soil mgl/kg see table
|[EF = Exposure Frequency days/year 350
|ED = Exposure Duration years 24
[[EDc = Exposure Duration years 6
[[ET = Exposure Time hours/day 24
[[BWa = Body Weight kg 70
BWc = Body Weight, child kg 15
[ATnc = Averaging Time - noncarcinogen days 2190
[ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
[ABS = Absorption Factor % see table
IAFc = soil to skin adherance factor mg/cm”2 0.2
[AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m~3/day 20
[InhRc = Inhalation Rate m"3/day 10
[PEF = Particulate Emission Factor m"3/kg 1.32E+09
[llngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
[[RfDinh= Inhalation Reference Dose mg/kg-day see table
IVF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens ug/m® see table
||EC = Exposure Concentration, noncarcinogens mg/m see table




risk thls.5-1 TO 5-6.val.las

TABLE 5-5

CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (max) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation [ Dermal Total
2,4'-DDD 18 3.00E-02 3.E-05 6.E-06 3.E-06 2.4E-01 9.7E-05 2.4E-01 7.E-06 5.E-10 7.E-07 7.E-0¢
4,4'-DDD 55 3.00E-02 9.E-05 2.E-05 8.E-06 2.4E-01 9.7E-05 2.4E-01 2.E-05 2.E-09 2.E-06 2.E-0¢
2,4'-DDE 1.3 3.00E-02 2.E-06 4.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 7.E-07 4.E-11 7.E-08 8.E-0'
4,4'-DDE 6.5 3.00E-02 1.E-05 2.E-06 1.E-06 3.4E-01 9.7E-05 3.4E-01 3.E-06 2.E-10 3.E-07 4.E-0¢
2,4-DDT 34 3.00E-02 5.E-05 1.E-05 5.E-06 3.4E-01 9.7E-05 3.4E-01 2.E-05 1.E-09 2.E-06 2.E-0f
4,4'-DDT 170 3.00E-02 3.E-04 5.E-05 3.E-05 3.4E-01 9.7E-05 3.4E-01 9.E-05 5.E-09 9.E-06 1.E-0¢
alpha-BHC 0.039 1.00E-01 6.E-08 1.E-08 2.E-08 1.8E+00 5.3E-04 1.8E+00 1.E-07 6.E-12 4.E-08 1.E-07
beta-BHC 0.45 1.00E-01 7.E-07 1.E-07 2.E-07 1.8E+00 5.3E-04 1.8E+00 1.E-06 7.E-11 4.E-07 2.E-0¢
delta-BHC 0.19 4.00E-02 3.E-07 6.E-08 4.E-08 1.8E+00 5.3E-04 1.8E+00 5.E-07 3.E-11 7.E-08 6.E-07
gamma-BHC 0.25 4.00E-02 4.E-07 8.E-08 5.E-08 1.10E+00 3.1E-04 1.10E+00 4.E-07 2.E-11 6.E-08 5.E-07
alpha-Chlordane 0.78 4.00E-02 1.E-06 2.E-07 4.E-07 3.5E-01 1.0E-04 3.5E-01 4.E-07 2.E-11 1.E-07 6.E-0°
gamma-Chlordane 0.63 4.00E-02 1.E-06 2.E-07 1.E-07 3.5E-01 1.0E-04 3.5E-01 3.E-07 2.E-11 4.E-08 4.E-0%
Dieldrin 1.8 1.00E-01 3.E-06 6.E-07 1.E-06 1.6E+01 4.6E-03 1.6E+01 5.E-05 3.E-09 2.E-05 6.E-0¢
Aldrin 0.058 1.00E-01 9.E-08 2.E-08 1.E-08 1.7E+01 4.9E-03 1.7E+01 2.E-06 9.E-11 2.E-07 2.E-0¢
Endrin 0.073 1.00E-01 1.E-07 2.E-08 1.E-08 -- -- -- -- -- -- --
Heptachlor 10 1.00E-01 2.E-05 3.E-06 5.E-06 4.5E+00 1.3E-03 4.5E+00 7.E-05 4.E-09 2.E-05 9.E-0f
Heptachlor epoxide 0.12 1.00E-01 2.E-07 4.E-08 6.E-08 9.1E+00 2.60E-03 9.1E+00 2.E-06 1.E-10 6.E-07 2.E-0¢
Aroclor 1254 5.2 1.40E-01 8.E-06 2.E-06 4.E-06 2.0E+00 5.7E-04 2.0E+00 2.E-05 9.E-10 7.E-06 2.E-0¢
Aroclor 1260 0.59 1.40E-01 9.E-07 2.E-07 4.E-07 2.0E+00 5.7E-04 2.0E+00 2.E-06 1.E-10 8.E-07 3.E-01
CUMULATIVE RISK = 3E-04
0.0E+00

NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (max) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation [ Dermal Total
2,4'-DDD 18.0 3.00E-02 3.E-04 7.E-08 5.E-06 5.0E-04 -- 5.0E-04 5.1E-01 -- 9.3E-03 5.E-0!
4,4'-DDD 55.0 3.00E-02 8.E-04 2.E-07 1.E-05 5.0E-04 -- 5.0E-04 1.6E+00 -- 2.9E-02 2.E+01
2,4'-DDE 1.3 3.00E-02 2.E-05 5.E-09 3.E-07 5.0E-04 - 5.0E-04 3.7E-02 -- 6.7E-04 4.E-0:
4,4'-DDE 6.5 3.00E-02 9.E-05 2.E-08 2.E-06 5.0E-04 - 5.0E-04 1.8E-01 - 3.4E-03 2.E-0:
2,4'-DDT 34.0 3.00E-02 5.E-04 1.E-07 9.E-06 5.0E-04 - 5.0E-04 9.6E-01 - 1.8E-02 1.E+0
4,4'-DDT 170.0 3.00E-02 2.E-03 6.E-07 4.E-05 5.0E-04 - 5.0E-04 4.8E+00 - 8.8E-02 5.E+0!
alpha-BHC 0.039 1.00E-01 6.E-07 1.E-10 1.E-08 | 3.00E-04 3.00E-04 | 1.8E-03 - 4.5E-05 2.E-0:
beta-BHC 0.450 1.00E-01 6.E-06 2.E-09 2.E-07 | 3.00E-04 - 3.00E-04 | 2.1E-02 - 5.2E-04 2.E-0:
delta-BHC 0.190 4.00E-02 3.E-06 7.E-10 0.E+0!
gamma-BHC 0.25000 | 4.00E-02 4.E-06 9.E-10 9.E-08 | 3.00E-04 - 3.00E-04 | 1.2E-02 - 2.9E-04 1.E-0:
alpha-chlordane 0.78 4.00E-02 1.E-05 3.E-09 2.E-06 5.00E-04 -- 7.00E-04 2.2E-02 -- 2.4E-03 2.E-0:
gamma-chlordane 0.63 4.00E-02 9.E-06 2.E-09 1.E-06 5.00E-04 -- 7.00E-04 1.8E-02 -- 1.9E-03 2.E-0:
Dieldrin 1.8 1.00E-01 3.E-05 7.E-09 6.E-07 5.00E-05 -- 5.00E-05 5.1E-01 -- 1.2E-02 5.E-0:
(lAIdrin 0.0580 1.00E-01 8.E-07 2.E-10 1.E-07 [ 3.00E-05 - 3.00E-05 | 2.7E-02 - 4.2E-03 3.E-0:
[Endrin 0.0730 1.00E-01 1.E-06 3.E-10 2.E-07 | 3.00E-05 - 3.00E-05 | 3.4E-02 - 5.3E-03 4.E-0:
[Heptachlor 10 1.00E-01 1.E-04 4.E-08 2.E-05 5.0E-04 - 5.0E-04 2.8E-01 - 4.3E-02 3.E-0:
[[Heptachlor epoxide 0.12 1.00E-01 2.E-06 4.E-10 3.E-07 1.30E-05 - 1.30E-05 [ 1.3E-01 - 2.0E-02 2.E-0:
[[Methoxyclor 0.019 1.00E-01 3.E-07 7.E-11 2.E-08 | 5.00E-03 5.00E-03 | 5.4E-05 3.3E-06 6.E-0¢
[lAroclor 1260 0.59 1.50E-01 8.E-06 2.E-09 8.E-07 - - - - - - 0.E+0
[[Endosulfan 1 0.0076 1.00E-01 1.E-07 3.E-11 2.E-08 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 1.8E-05 4.6E-09 2.7E-06 2.E-0¢
[[Endosulfan 11 0.0034 1.00E-01 5.E-08 1.E-11 7.E-09 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 8.0E-06 2.1E-09 1.2E-06 9.E-0¢
[[Endosulfan sulfate 0.024 1.00E-01 | 3.E-07 9.E-11 5.E-08 - - - - - 0.E+0!
||Endrin aldehyde 0.036 1.00E-01 5.E-07 1.E-10 8.E-08 na 0.00E+00 | 6.00E-03 -- -- 1.3E-05 1.E-0¢
||Endrin ketone 0.033 1.00E-01 5.E-07 1.E-10 7.E-08 na 0.00E+00 | 6.00E-03 -- - 1.2E-05 1.E-0!

CUMULATIVE HAZARD INDEX = 9.4

Maximum concentrations were used because max<95% UCL




TABLE 5-5
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

risk thls.5-1 TO 5-6.val.las



CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS -0 t

TABLE 5-6

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

0 16 feet below ground surface

PARAMETERS UNITS VALUES
Cs = Concentration in soil mg/kg see table
EF = Exposure Frequency days/year 350
ED = Exposure Duration years 24
EDc = Exposure Duration years 6

ET = Exposure Time hours/day 24
BWa = Body Weight kg 70
BWoc = Body Weight, child kg 15
IATnc = Averaging Time - noncarcinogen days 2190
[ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
SSAc = skin surface area, cm”2/day 2900
|ABS = Absorption Factor % see table
[AFc = soil to skin adherance factor mg/cm”2 0.2
|AFa = soil to skin adherance factor mg/cm”2 0.07
InhR = Inhalation Rate m”3/day 20
InhRc = Inhalation Rate m”3/day 10
PEF = Particulate Emission Factor m”3/kg 1.32E+09
IngRc = Ingestion Rate, child mg/day 200
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
RfDinh= Inhalation Reference Dose mg/kg-day see table
\VF = Volatilization Factor m3/kg chemical-specific
EC = Exposure Concentration, carcinogens ug/m3 see table
EC = Exposure Concentration, noncarcinogens mg/m’ see table




TABLE 5-6
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

RESIDENTIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (95% UCL) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation | Dermal Total
2,4-DDD 0.74 3.00E-02 1.E-06 2.E-07 1.E-07 2.4E-01 9.7E-05 2.4E-01 3.E-07 2.E-11 3.E-08 3.E-07
4,4-DDD 2.2 3.00E-02 3.E-06 7.E-07 3.E-07 2.4E-01 9.7E-05 2.4E-01 8.E-07 7.E-11 8.E-08 9.E-07
2,4'-DDE 0.07 3.00E-02 1.E-07 2.E-08 1.E-08 3.4E-01 9.7E-05 3.4E-01 4.E-08 2.E-12 4.E-09 4.E-08
4,4-DDE 0.66 3.00E-02 1.E-06 2.E-07 1.E-07 3.4E-01 9.7E-05 3.4E-01 4.E-07 2.E-11 3.E-08 4.E-07
2,4-DDT 1.18 3.00E-02 2.E-06 4.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 6.E-07 4.E-11 6.E-08 7.E-07
4,4-DDT 6.3 3.00E-02 1.E-05 2.E-06 1.E-06 3.4E-01 9.7E-05 3.4E-01 3.E-06 2.E-10 3.E-07 4.E-06
alpha-BHC 0.039 1.00E-01 6.E-08 1.E-08 2.E-08 1.8E+00 5.3E-04 1.8E+00 1.E-07 6.E-12 4.E-08 1.E-07
beta-BHC 0.007 1.00E-01 1.E-08 2.E-09 4.E-09 1.8E+00 5.3E-04 1.8E+00 2.E-08 1.E-12 6.E-09 3.E-08
delta-BHC 0.19 4.00E-02 3.E-07 6.E-08 4.E-08 1.8E+00 5.3E-04 1.8E+00 5.E-07 3.E-11 7.E-08 6.E-07
gamma-BHC 0.25 4.00E-02 4.E-07 8.E-08 5.E-08 [ 1.10E+00| 3.1E-04 1.10E+00 4.E-07 2.E-11 6.E-08 5.E-07
alpha-Chlordane 0.05 4.00E-02 8.E-08 2.E-08 3.E-08 3.5E-01 1.0E-04 3.5E-01 3.E-08 2.E-12 9.E-09 4.E-08
gamma-Chlordane 0.05 4.00E-02 8.E-08 2.E-08 1.E-08 3.5E-01 1.0E-04 3.5E-01 3.E-08 2.E-12 4.E-09 3.E-08
Dieldrin 0.03 1.00E-01 5.E-08 9.E-09 2.E-08 1.6E+01 4.6E-03 1.6E+01 8.E-07 4.E-11 3.E-07 1.E-06
Aldrin 0.0016 1.00E-01 3.E-09 5.E-10 3.E-10 1.7E+01 4.9E-03 1.7E+01 4.E-08 2.E-12 5.E-09 5.E-08
Heptachlor 0.36 1.00E-01 6.E-07 1.E-07 2.E-07 4.5E+00 1.3E-03 4.5E+00 3.E-06 1.E-10 8.E-07 3.E-06
Heptachlor epoxide 0.007 1.00E-01 1.E-08 2.E-09 4.E-09 9.1E+00 [ 2.60E-03 | 9.1E+00 1.E-07 6.E-12 3.E-08 1.E-07
Aroclor 1254 0.17 1.40E-01 3.E-07 5.E-08 1.E-07 2.0E+00 5.7E-04 2.0E+00 5.E-07 3.E-11 2.E-07 8.E-07
Aroclor 1260 0.03 1.40E-01 5.E-08 9.E-09 2.E-08 2.0E+00 5.7E-04 2.0E+00 9.E-08 5.E-12 4.E-08 1.E-07
CUMULATIVE RISK = 1E-05
0.0E+00
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (95% UCL) ABS Ingestion EC Dermal RfDing RfC RfDder | Ingestion [ Inhalation | Dermal Total
2,4-DDD 0.7 3.00E-02 1.E-05 3.E-09 2.E-07 5.0E-04 - 5.0E-04 2.1E-02 -- 3.8E-04 2.E-02
4,4'-DDD 2.2 3.00E-02 3.E-05 8.E-09 6.E-07 5.0E-04 - 5.0E-04 6.2E-02 - 1.1E-03 6.E-02
2,4-DDE 0.1 3.00E-02 1.E-06 3.E-10 2.E-08 5.0E-04 - 5.0E-04 2.0E-03 - 3.6E-05 2.E-03
4,4'-DDE 0.7 3.00E-02 9.E-06 2.E-09 2.E-07 5.0E-04 - 5.0E-04 1.9E-02 - 3.4E-04 2.E-02
2,4-DDT 1.2 3.00E-02 2.E-05 4.E-09 3.E-07 5.0E-04 - 5.0E-04 3.3E-02 -- 6.1E-04 3.E-02
4,4-DDT 6.3 3.00E-02 9.E-05 2.E-08 2.E-06 5.0E-04 - 5.0E-04 1.8E-01 - 3.3E-03 2.E-01
alpha-BHC 0.039 1.00E-01 6.E-07 1.E-10 8.E-08 3.00E-04 3.00E-04 1.8E-03 - 2.8E-04 2.E-03
beta-BHC 0.007 1.00E-01 1.E-07 3.E-11 2.E-08 3.00E-04 -- 3.00E-04 | 3.3E-04 - 5.0E-05 4.E-04
delta-BHC 0.190 4.00E-02 3.E-06 7.E-10 7.E-08 3.00E-04 - 3.00E-04 [ 9.0E-03 - 2.2E-04 9.E-03
gamma-BHC 0.25000 4.00E-02 4.E-06 9.E-10 5.E-07 3.00E-04 - 3.00E-04 1.2E-02 - 1.8E-03 1.E-02
alpha-chlordane 0.05 4.00E-02 7.E-07 2.E-10 1.E-07 5.00E-04 - 7.00E-04 1.4E-03 - 1.5E-04 2.E-03
gamma-chlordane 0.05 4.00E-02 7.E-07 2.E-10 1.E-07 5.00E-04 - 7.00E-04 1.4E-03 - 1.5E-04 2.E-03
Dieldrin 0.03 1.00E-01 4.E-07 1.E-10 0.E+00 [ 5.00E-05 - 5.00E-05 | 8.5E-03 - 0.0E+00 8.E-03
Aldrin 0.0016 1.00E-01 2.E-08 6.E-12 3.E-09 3.00E-05 - 3.00E-05 [ 7.5E-04 - 1.2E-04 9.E-04
Endrin 0.0730 1.00E-01 1.E-06 3.E-10 2.E-07 3.00E-05 - 3.00E-05 [ 3.4E-02 - 5.3E-03 4.E-02
Heptachlor 0.36 1.00E-01 5.E-06 1.E-09 8.E-07 5.0E-04 - 5.0E-04 1.0E-02 - 1.6E-03 1.E-02
Heptachlor epoxide 0.007 1.00E-01 1.E-07 3.E-11 2.E-08 1.30E-05 - 1.30E-05 | 7.6E-03 - 1.2E-03 9.E-03
Methoxyclor 0.019 1.00E-01 3.E-07 7.E-11 2.E-08 5.00E-03 - 5.00E-03 [ 5.4E-05 3.3E-06 5.E-05
Aroclor 1254 0.17 1.40E-01 2.E-06 6.E-10 2.E-07 2.0E-05 - 2.0E-05 1.2E-01 - 1.1E-02 1.E-01
Aroclor 1260 0.03 1.40E-01 4.E-07 1.E-10 4.E-08 - - - - - - 0.E+00
Endosulfan 1 0.002 1.00E-01 3.E-08 7.E-12 4.E-09 6.00E-03 | 6.00E-03 6.00E-03 4.7E-06 1.2E-09 7.2E-07 5.E-06
Endosulfan Il 0.0034 1.00E-01 5.E-08 1.E-11 7.E-09 6.00E-03 | 6.00E-03 | 6.00E-03 [ 8.0E-06 2.1E-09 1.2E-06 9.E-06
Endosulfan sulfate 0.006 1.00E-01 8.E-08 2.E-11 1.E-08 - - - - - - 0.E+00
Endrin 0.073 1.00E-01 1.E-06 3.E-10 2.E-07 3.00E-05 -- 3.00E-05 3.4E-02 -- 5.3E-03 4.E-02
Endrin aldehyde 0.004 1.00E-01 6.E-08 1.E-11 9.E-09 na 0.00E+00 [ 6.00E-03 - - 1.4E-06 1.E-06
Endrin ketone 0.033 1.00E-01 5.E-07 1.E-10 7.E-08 na 0.00E+00 [ 6.00E-03 -- -- 1.2E-05 1.E-05
CUMULATIVE HAZARD INDEX = 0.5

Maximum concentrations were used because max<95% UCL



TABLE 5-7
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

COMMERCIAL/INDUSTRIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

|[PARAMETERS UNITS VALUES
l[cs = Concentration in soil mg/kg see table
|[EF = Exposure Frequency days/year 250
|[ED = Exposure Duration years 25
|[ET = Exposure Time hours/day 8
BWa = Body Weight kg 70
IATnc = Averaging Time - noncarcinogen days 2190
IATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
[ABS = Absorption Factor % see table
[AFa = soil to skin adherance factor mg/cm”2 0.2
PEF = Particulate Emission Factor m”"3/kg 1.32E+09
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
IUR = Inhalation Unit Risk (ug/m®)™* see table
|[RfDing = Ingestion Reference Dose mg/kg-day see table
||RfCinh= Inhalation Reference Concentration mg/m® see table
I[VF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens pg/m’ see table

||EC = Exposure Concentration, noncarcinogens mg/m° see table

risk tbls.5-7 TO 5-11.val.las



TABLE 5-7
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

COMMERCIAL/INDUSTRIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (max) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal Total
2,4-DDD 1.9 3.00E-02 7.E-07 1.E-07 2.E-07 2.4E-01 9.7E-05 2.4E-01 2.E-07 1.E-11 5.E-08 2.E-07
4,4-DDD 9.1 3.00E-02 3.E-06 6.E-07 1.E-06 2.4E-01 9.7E-05 2.4E-01 8.E-07 5.E-11 3.E-07 1.E-06
2,4'-DDE 0.39 3.00E-02 1.E-07 2.E-08 5.E-08 3.4E-01 9.7E-05 3.4E-01 5.E-08 2.E-12 2.E-08 6.E-08
4,4-DDE 1.5 3.00E-02 5.E-07 9.E-08 2.E-07 3.4E-01 9.7E-05 3.4E-01 2.E-07 9.E-12 6.E-08 2.E-07
2,4-DDT 1.6 3.00E-02 6.E-07 1.E-07 2.E-07 3.4E-01 9.7E-05 3.4E-01 2.E-07 1.E-11 7.E-08 3.E-07
4,4-DDT 18 3.00E-02 6.E-06 1.E-06 2.E-06 3.4E-01 9.7E-05 3.4E-01 2.E-06 1.E-10 7.E-07 3.E-06
beta-BHC 0.013 4.00E-02 5.E-09 8.E-10 2.E-09 1.8E+00 5.3E-04 1.8E+00 8.E-09 4.E-13 4.E-09 1.E-08
gamma-BHC 0.00082 | 4.00E-02 3.E-10 5.E-11 1.E-10 [ 1.10E+00| 3.1E-04 | 1.10E+00 3.E-10 2.E-14 1.E-10 5.E-10
alpha-Chlordane 0.78 4.00E-02 3.E-07 5.E-08 1.E-07 3.5E-01 1.0E-04 3.5E-01 1.E-07 5.E-12 4.E-08 1.E-07
gamma-Chlordane 0.63 4.00E-02 2.E-07 4.E-08 1.E-07 3.5E-01 1.0E-04 3.5E-01 8.E-08 4.E-12 4.E-08 1.E-07
Dieldrin 0.045 1.00E-01 2.E-08 3.E-09 2.E-08 1.6E+01 4.6E-03 1.6E+01 3.E-07 1.E-11 3.E-07 5.E-07
Aldrin 0.0021 1.00E-01 7.E-10 1.E-10 8.E-10 1.7E+01 4.9E-03 1.7E+01 1.E-08 6.E-13 1.E-08 3.E-08
Heptachlor 0.047 1.00E-01 2.E-08 3.E-09 2.E-08 4.5E+00 1.3E-03 4.5E+00 7.E-08 4.E-12 8.E-08 2.E-07
Heptachlor epoxide 0.068 1.00E-01 2.E-08 4.E-09 3.E-08 9.1E+00 | 2.60E-03 | 9.1E+00 2.E-07 1.E-11 2.E-07 5.E-07
Aroclor 1254 0.51 1.40E-01 2.E-07 3.E-08 3.E-07 2.0E+00 5.7E-04 2.0E+00 4.E-07 2.E-11 6.E-07 9.E-07
Aroclor 1260 0.06 1.40E-01 2.E-08 4.E-09 3.E-08 2.0E+00 5.7E-04 2.0E+00 4.E-08 2.E-12 7.E-08 1.E-07
CUMULATIVE RISK = 7E-06
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (max) ABS Ingestion EC Dermal RfDing RfC RfDder [ Ingestion | Inhalation| Dermal Total
2,4'-DDD 1.9 3.00E-02 2.E-06 1.E-09 7.E-07 5.0E-04 - 5.0E-04 3.9E-03 - 1.3E-03 5.E-03
4,4'-DDD 9.1 3.00E-02 9.E-06 7.E-09 3.E-06 5.0E-04 - 5.0E-04 1.9E-02 - 6.3E-03 2.E-02
2,4'-DDE 0.4 3.00E-02 4.E-07 3.E-10 1.E-07 5.0E-04 - 5.0E-04 8.0E-04 - 2.7E-04 1.E-03
4,4'-DDE 1.5 3.00E-02 2.E-06 1.E-09 5.E-07 5.0E-04 - 5.0E-04 3.1E-03 - 1.0E-03 4.E-03
2,4'-DDT 1.6 3.00E-02 2.E-06 1.E-09 6.E-07 5.0E-04 - 5.0E-04 3.3E-03 - 1.1E-03 4.E-03
4,4'-DDT 18.0 3.00E-02 2.E-05 1.E-08 6.E-06 5.0E-04 - 5.0E-04 3.7E-02 - 1.3E-02 5.E-02
beta-BHC 0.013 4.00E-02 1.E-08 9.E-12 6.E-09 | 3.00E-04 - 3.00E-04 | 4.4E-05 - 2.0E-05 6.E-05
}gamma—BHC 0.00082 | 4.00E-02 8.E-10 6.E-13 4.E-10 | 3.00E-04 - 3.00E-04 | 2.8E-06 - 1.3E-06 4.E-06
alpha-chlordane 0.78 4.00E-02 8.E-07 6.E-10 4.E-07 | 5.00E-04 - 7.00E-04 | 1.6E-03 - 5.2E-04 2.E-03
}gamma—chlordane 0.63 4.00E-02 6.E-07 5.E-10 3.E-07 | 5.00E-04 - 7.00E-04 | 1.3E-03 - 4.2E-04 2.E-03
Dieldrin 0.045 1.00E-01 5.E-08 3.E-11 5.E-08 | 5.00E-05 - 5.00E-05 | 9.2E-04 - 1.0E-03 2.E-03
[[Aldrin 0.0021 1.00E-01 2.E-09 2.E-12 2.E-09 | 3.00E-05 - 3.00E-05 | 7.1E-05 - 8.1E-05 2.E-04
|[Heptachlor 0.047 1.00E-01 5.E-08 3.E-11 5.E-08 5.0E-04 - 5.0E-04 9.6E-05 - 1.1E-04 2.E-04
Heptachlor epoxide 0.068 1.00E-01 7.E-08 5.E-11 8.E-08 | 1.30E-05 - 1.30E-05 | 5.3E-03 - 6.1E-03 1.E-02
Aroclor 1254 0.51 1.40E-01 5.E-07 4.E-10 8.E-07 2.0E-05 - 2.0E-05 2.6E-02 - 4.1E-02 7.E-02
Aroclor 1260 0.06 1.40E-01 6.E-08 4.E-11 1.E-07 - - - - 0.E+00
Endosulfan 1 0.0051 1.00E-01 5.E-09 4.E-12 6.E-09 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 8.7E-07 6.1E-10 9.9E-07 2.E-06
|[Endosulfan sulfate 0.0018 1.00E-01 2.E-09 1.E-12 2.E-09 - - - - - 0.E+00
|[Endrin aldehyde 0.0035 1.00E-01 4.E-09 3.E-12 4.E-09 na 0.00E+00 | 6.00E-03 - - 6.8E-07 7.E-07
|[Endrin ketone 0.0063 1.00E-01 6.E-09 5.E-12 7.E-09 na 0.00E+00 | 6.00E-03 - - 1.2E-06 1.E-06
CUMULATIVE HAZARD INDEX = 0.2

Maximum concentrations were used because max<95% UCL

risk tbls.5-7 TO 5-11.val.las



TABLE 5-8
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 2 feet below ground surface

COMMERCIAL/INDUSTRIAL SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

|[PARAMETERS UNITS VALUES
l[cs = Concentration in soil mg/kg see table
|[EF = Exposure Frequency days/year 250
|[ED = Exposure Duration years 25
|[ET = Exposure Time hours/day 8
BWa = Body Weight kg 70
IATnc = Averaging Time - noncarcinogen days 2190
IATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
[ABS = Absorption Factor % see table
[AFa = soil to skin adherance factor mg/cm”2 0.2
PEF = Particulate Emission Factor m”"3/kg 1.32E+09
IngRa = Ingestion Rate, adult mg/day 100
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
IUR = Inhalation Unit Risk (ug/m®)* see table
|[RfDing = Ingestion Reference Dose mg/kg-day see table
||RfCinh= Inhalation Reference Concentration mg/m° see table
I[VF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens ug/m> see table

||EC = Exposure Concentration, noncarcinogens mg/m° see table

risk tbls.5-7 TO 5-11.val.las



TABLE 5-8
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 2 feet below ground surface
COMMERCIAL/INDUSTRIAL SCENARIO

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (95% UCL) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation| Dermal Total
2,4-DDD 0.118 3.00E-02 4.E-08 7.E-09 1.E-08 2.4E-01 9.7E-05 2.4E-01 1.E-08 7.E-13 3.E-09 1.E-08
4,4-DDD 0.59 3.00E-02 2.E-07 4.E-08 7.E-08 2.4E-01 9.7E-05 2.4E-01 5.E-08 4.E-12 2.E-08 7.E-08
2,4'-DDE 0.02 3.00E-02 7.E-09 1.E-09 2.E-09 3.4E-01 9.7E-05 3.4E-01 2.E-09 1.E-13 8.E-10 3.E-09
4,4'-DDE 0.27 3.00E-02 9.E-08 2.E-08 3.E-08 3.4E-01 9.7E-05 3.4E-01 3.E-08 2.E-12 1.E-08 4.E-08
2,4-DDT 0.15 3.00E-02 5.E-08 9.E-09 2.E-08 3.4E-01 9.7E-05 3.4E-01 2.E-08 9.E-13 6.E-09 2.E-08
4,4-DDT 1.16 3.00E-02 4.E-07 7.E-08 1.E-07 3.4E-01 9.7E-05 3.4E-01 1.E-07 7.E-12 5.E-08 2.E-07
beta-BHC 0.013 4.00E-02 5.E-09 8.E-10 2.E-09 1.8E+00 5.3E-04 1.8E+00 8.E-09 4.E-13 4.E-09 1.E-08
gamma-BHC 0.00082 4.00E-02 3.E-10 5.E-11 1.E-10 | 1.10E+00| 3.1E-04 | 1.10E+00 3.E-10 2.E-14 1.E-10 5.E-10
alpha-Chlordane 0.08 4.00E-02 3.E-08 5.E-09 1.E-08 3.5E-01 1.0E-04 3.5E-01 1.E-08 5.E-13 4.E-09 1.E-08
gamma-Chlordane 0.08 4.00E-02 3.E-08 5.E-09 1.E-08 3.5E-01 1.0E-04 3.5E-01 1.E-08 5.E-13 4.E-09 1.E-08
Dieldrin 0.01 1.00E-01 3.E-09 6.E-10 4.E-09 1.6E+01 | 4.6E-03 1.6E+01 6.E-08 3.E-12 6.E-08 1.E-07
Aldrin 0.00096 1.00E-01 3.E-10 6.E-11 4.E-10 1.7E+01 | 4.9E-03 1.7E+01 6.E-09 3.E-13 7.E-09 1.E-08
Heptachlor 0.007 1.00E-01 2.E-09 4.E-10 3.E-09 4.5E+00 1.3E-03 4.5E+00 1.E-08 6.E-13 1.E-08 2.E-08
Heptachlor epoxide 0.067 1.00E-01 2.E-08 4.E-09 3.E-08 9.1E+00 | 2.60E-03 | 9.1E+00 2.E-07 1.E-11 2.E-07 5.E-07
Aroclor 1254 0.51 1.40E-01 2.E-07 3.E-08 3.E-07 2.0E+00 5.7E-04 2.0E+00 4.E-07 2.E-11 6.E-07 9.E-07
Aroclor 1260 0.026 1.40E-01 9.E-09 2.E-09 1.E-08 2.0E+00 5.7E-04 2.0E+00 2.E-08 9.E-13 3.E-08 5.E-08
CUMULATIVE RISK = 2E-06
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (95% UCL) ABS Ingestion EC Dermal RfDing RfC RfDder | Ingestion | Inhalation|{ Dermal Total
2,4-DDD 0.12 3.00E-02 1.E-07 9.E-11 4.E-08 5.0E-04 - 5.0E-04 2.4E-04 - 8.2E-05 3.E-04
4,4'-DDD 0.59 3.00E-02 6.E-07 4.E-10 2.E-07 5.0E-04 - 5.0E-04 1.2E-03 - 4.1E-04 2.E-03
2,4'-DDE 0.02 3.00E-02 2.E-08 1.E-11 7.E-09 5.0E-04 - 5.0E-04 4.1E-05 - 1.4E-05 5.E-05
4,4'-DDE 0.27 3.00E-02 3.E-07 2.E-10 9.E-08 5.0E-04 - 5.0E-04 5.5E-04 - 1.9E-04 7.E-04
2,4-DDT 0.15 3.00E-02 2.E-07 1.E-10 5.E-08 5.0E-04 - 5.0E-04 3.1E-04 - 1.0E-04 4.E-04
4,4'-DDT 1.16 3.00E-02 1.E-06 8.E-10 4.E-07 5.0E-04 - 5.0E-04 2.4E-03 - 8.1E-04 3.E-03
beta-BHC 0.013 4.00E-02 1.E-08 9.E-12 6.E-09 | 3.00E-04 - 3.00E-04 | 4.4E-05 - 2.0E-05 6.E-05
}gamma—BHC 0.00082 4.00E-02 8.E-10 6.E-13 4.E-10 | 3.00E-04 - 3.00E-04 | 2.8E-06 - 1.3E-06 4.E-06
alpha-chlordane 0.08 4.00E-02 8.E-08 6.E-11 4.E-08 | 5.00E-04 - 7.00E-04 | 1.6E-04 - 5.3E-05 2.E-04
}gamma—chlordane 0.08 4.00E-02 8.E-08 6.E-11 4.E-08 | 5.00E-04 - 7.00E-04 | 1.6E-04 - 5.3E-05 2.E-04
Dieldrin 0.01 1.00E-01 1.E-08 7.E-12 1.E-08 | 5.00E-05 - 5.00E-05 | 2.0E-04 - 2.3E-04 4.E-04
[Aldrin 0.00096 1.00E-01 1.E-09 7.E-13 1.E-09 | 3.00E-05 - 3.00E-05 | 3.3E-05 - 3.7E-05 7.E-05
|[Heptachlor 0.007 1.00E-01 7.E-09 5.E-12 8.E-09 5.0E-04 - 5.0E-04 1.4E-05 - 1.6E-05 3.E-05
Heptachlor epoxide 0.067 1.00E-01 7.E-08 5.E-11 8.E-08 | 1.30E-05 - 1.30E-05 | 5.3E-03 - 6.0E-03 1.E-02
Aroclor 1254 0.510 1.50E-01 5.E-07 4.E-10 9.E-07 2.0E-05 - 2.0E-05 2.6E-02 - 4.4E-02 7.E-02
Aroclor 1260 0.026 1.50E-01 3.E-08 2.E-11 5.E-08 - - - - 0.E+00
Endosulfan 1 0.0051 1.00E-01 5.E-09 4.E-12 6.E-09 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 8.7E-07 6.1E-10 9.9E-07 2.E-06
|[Endosulfan sulfate 0.0018 1.00E-01 | 2.E-09 1.E-12 2.E-09 - - - - - 0.E+00
|[Endrin aldehyde 0.0035 1.00E-01 4.E-09 3.E-12 4.E-09 na 0.00E+00 | 6.00E-03 - - 6.8E-07 7.E-07
|[Endrin ketone 0.0063 1.00E-01 6.E-09 5.E-12 7.E-09 na 0.00E+00 | 6.00E-03 - - 1.2E-06 1.E-06
CUMULATIVE HAZARD INDEX = 0.09

Maximum concentrations were used because max<95% UCL

risk tbls.5-7 TO 5-11.val.las



TABLE 5-9
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

CONSTRUCTION SCENARIO
Historical Storm Water Pathway - South, Ecological Control Industries Property

[PARAMETERS UNITS

VALUES
|ICs = Concentration in soil mg/kg see table
|[EF = Exposure Frequency days/year 250
|ED = Exposure Duration years 1
|[ET = Exposure Time hours/day 8

BWa = Body Weight kg 70
ATnc = Averaging Time - noncarcinogen days 2190
ATc = Averaging Time - carcinogen days 25550
SSA = Skin Surface Area cm”2/day 5700
IABS = Absorption Factor % see table
AFa = soil to skin adherance factor mg/cm”2 0.8
PEF = Particulate Emission Factor m"3/kg 1.32E+09
IngRa = Ingestion Rate, adult mg/day 330
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
IUR = Inhalation Unit Risk (ug/m®* see table
RfDing = Ingestion Reference Dose mg/kg-day see table
||RfCinh= Inhalation Reference Concentration mg/m® see table
|IVF = Volatilization Factor m3/kg chemical-specific
||EC = Exposure Concentration, carcinogens ug/m3 see table
||EC = Exposure Concentration, noncarcinogens mg/m® see table

risk tbls.5-7 TO 5-11.val.las



TABLE 5-9
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO MAXIMUM SOIL CONCENTRATIONS - 0 to 16 feet below ground surface
CONSTRUCTION SCENARIO

Historical Storm Water Pathway - South, Ecological Control Industries Property

CARCINOGENS DOSE Toxicity Factors RISK
Chemical Cs (max) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation | Dermal Total
2,4'-DDD 18 3.00E-02 8.E-07 4.E-08 3.E-07 2.4E-01 9.7E-05 2.4E-01 2.E-07 4.E-12 8.E-08 3.E-07
4,4'-DDD 55 3.00E-02 3.E-06 1.E-07 1.E-06 2.4E-01 9.7E-05 2.4E-01 6.E-07 1.E-11 3.E-07 9.E-07
2,4'-DDE 1.3 3.00E-02 6.E-08 3.E-09 2.E-08 3.4E-01 9.7E-05 3.4E-01 2.E-08 3.E-13 8.E-09 3.E-08
4,4'-DDE 6.5 3.00E-02 3.E-07 2.E-08 1.E-07 3.4E-01 9.7E-05 3.4E-01 1.E-07 2.E-12 4.E-08 1.E-07
2,4-DDT 34 3.00E-02 2.E-06 8.E-08 7.E-07 3.4E-01 9.7E-05 3.4E-01 5.E-07 8.E-12 2.E-07 8.E-07
4,4'-DDT 170 3.00E-02 8.E-06 4.E-07 3.E-06 3.4E-01 9.7E-05 3.4E-01 3.E-06 4.E-11 1.E-06 4.E-06
alpha-BHC 0.039 1.00E-01 2.E-09 1.E-10 2.E-09 1.8E+00 5.3E-04 1.8E+00 3.E-09 5.E-14 4.E-09 8.E-09
beta-BHC 0.45 1.00E-01 2.E-08 1.E-09 3.E-08 1.8E+00 5.3E-04 1.8E+00 4.E-08 6.E-13 5.E-08 9.E-08
delta-BHC 0.19 4.00E-02 9.E-09 5.E-10 5.E-09 1.8E+00 5.3E-04 1.8E+00 2.E-08 2.E-13 9.E-09 2.E-08
gamma-BHC 0.25 4.00E-02 1.E-08 6.E-10 6.E-09 | 1.10E+00 | 3.1E-04 | 1.10E+00 1.E-08 2.E-13 7.E-09 2.E-08
alpha-Chlordane 0.78 4.00E-02 4.E-08 2.E-09 2.E-08 3.5E-01 1.0E-04 3.5E-01 1.E-08 2.E-13 7.E-09 2.E-08
gamma-Chlordane 0.63 4.00E-02 3.E-08 2.E-09 2.E-08 3.5E-01 1.0E-04 3.5E-01 1.E-08 2.E-13 6.E-09 2.E-08
Dieldrin 1.8 1.00E-01 8.E-08 4.E-09 1.E-07 1.6E+01 4.6E-03 1.6E+01 1.E-06 2.E-11 2.E-06 3.E-06
Aldrin 0.058 1.00E-01 3.E-09 1.E-10 4.E-09 1.7E+01 4.9E-03 1.7E+01 5.E-08 7.E-13 6.E-08 1.E-07
Endrin 0.073 1.00E-01 3.E-09 2.E-10 5.E-09
Heptachlor 10 1.00E-01 5.E-07 2.E-08 6.E-07 4.5E+00 1.3E-03 4.5E+00 2.E-06 3.E-11 3.E-06 5.E-06
Heptachlor epoxide 0.12 1.00E-01 6.E-09 7.E-09 8.E-09 9.1E+00 | 2.60E-03 | 9.1E+00 5.E-08 2.E-11 7.E-08 1.E-07
Aroclor 1254 5.2 1.40E-01 2.E-07 3.E-07 5.E-07 2.0E+00 5.7E-04 2.0E+00 5.E-07 2.E-10 9.E-07 1.E-06
Aroclor 1260 0.59 1.40E-01 3.E-08 4.E-08 5.E-08 2.0E+00 5.7E-04 2.0E+00 5.E-08 2.E-11 1.E-07 2.E-07
CUMULATIVE RISK = 2E-05
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (max) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation | Dermal Total
2,4'-DDD 18.0 3.00E-02 2.E-06 5.2E-10 1.E-06 5.0E-04 - 5.0E-04 4.8E-03 - 2.0E-03 7.E-03
4,4'-DDD 55.0 3.00E-02 7.E-06 1.6E-09 3.E-06 5.0E-04 - 5.0E-04 1.5E-02 - 6.1E-03 2.E-02
2,4'-DDE 1.3 3.00E-02 2.E-07 3.8E-11 7.E-08 5.0E-04 -- 5.0E-04 3.5E-04 -- 1.5E-04 5.E-04
4,4'-DDE 6.5 3.00E-02 9.E-07 1.9E-10 4.E-07 5.0E-04 - 5.0E-04 1.7E-03 - 7.3E-04 2.E-03
2,4'-DDT 34.0 3.00E-02 5.E-06 9.8E-10 2.E-06 5.0E-04 - 5.0E-04 9.1E-03 - 3.8E-03 1.E-02
4,4'-DDT 170.0 3.00E-02 2.E-05 4.9E-09 9.E-06 5.0E-04 - 5.0E-04 4.6E-02 - 1.9E-02 6.E-02
alpha-BHC 0.039 1.00E-01 5.E-09 1.1E-12 7.E-09 3.00E-04 3.00E-04 | 1.7E-05 - 2.4E-05 4.E-05
beta-BHC 0.450 1.00E-01 6.E-08 1.3E-11 8.E-08 | 3.00E-04 - 3.00E-04 | 2.0E-04 - 2.8E-04 5.E-04
delta-BHC 0.190 4.00E-02 3.E-08 5.5E-12 1.E-08 0.E+00
gamma-BHC 0.25000 | 4.00E-02 3.E-08 7.2E-12 2.E-08 | 3.00E-04 - 3.00E-04 | 1.1E-04 - 6.2E-05 2.E-04
alpha-chlordane 0.78 4.00E-02 1.E-07 2.3E-11 6.E-08 | 5.00E-04 - 7.00E-04 | 2.1E-04 - 8.3E-05 3.E-04
gamma-chlordane 0.63 4.00E-02 8.E-08 1.8E-11 5.E-08 | 5.00E-04 - 7.00E-04 | 1.7E-04 - 6.7E-05 2.E-04
Dieldrin 1.8 1.00E-01 2.E-07 5.2E-11 3.E-07 5.00E-05 - 5.00E-05 | 4.8E-03 - 6.7E-03 1.E-02
{[Aldrin 0.0580 1.00E-01 8.E-09 1.7E-12 1.E-08 | 3.00E-05 - 3.00E-05 | 2.6E-04 - 3.6E-04 6.E-04
|[Endrin 0.0730 1.00E-01 1.E-08 2.1E-12 1.E-08 | 3.00E-05 - 3.00E-05 | 3.3E-04 - 4.5E-04 8.E-04
|[Heptachlor 10 1.00E-01 1.E-06 2.9E-10 2.E-06 5.0E-04 - 5.0E-04 2.7E-03 - 3.7E-03 6.E-03
|[Heptachlor epoxide 0.12 1.00E-01 2.E-08 3.5E-12 2.E-08 1.30E-05 - 1.30E-05 1.2E-03 - 1.7E-03 3.E-03
{[Methoxyclor 0.019 1.00E-01 3.E-09 8.E-08 4.E-09 | 5.00E-03 5.1E-07 5.E-07
{[Aroclor 1260 0.59 1.40E-01 | 8.E-08 2.E-06 2.E-07 - - - - 0.E+00
|[Endosulfan 1 0.0076 1.00E-01 1.E-09 3.E-08 1.E-09 6.00E-03 | 6.00E-03 | 6.00E-03 1.7E-07 5.3E-06 2.4E-07 6.E-06
|[Endosulfan 11 0.0034 1.00E-01 5.E-10 1.E-08 6.E-10 | 6.00E-03 | 6.00E-03 | 6.00E-03 | 7.6E-08 2.4E-06 1.1E-07 3.E-06
|[Endosulfan sulfate 0.024 1.00E-01 | 3.E-09 1.E-07 4.E-09 - - - -- - 0.E+00
|[Endrin aldehyde 0.036 1.00E-01 5.E-09 1.E-07 7.E-09 na 0.00E+00 | 6.00E-03 - - 1.1E-06 1.E-06
|[Endrin ketone 0.033 1.00E-01 4.E-09 1.E-07 6.E-09 na 0.00E+00 [ 6.00E-03 - - 1.0E-06 1.E-06
CUMULATIVE HAZARD INDEX = 0.13

risk tbls.5-7 TO 5-11.val.las

Maximum concentrations were used because max<95% UCL




TABLE 5-10
CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 16 feet below ground surface
CONSTRUCTION SCENARIO

Historical Storm Water Pathway - South, Ecological Control Industries Property

[PARAMETERS UNITS VALUES
|ICs = Concentration in soil mg/kg see table
|[EF = Exposure Frequency dayslyear 250
|ED = Exposure Duration years 1
BWa = Body Weight kg 70
ATc = Averaging Time - carcinogen days 25550
ATnc = Averaging Time - noncarcinogen days 365
SSA = Skin Surface Area cm”2/day 5700
AF = Adherence Factor mg/cm”2 0.8
PEF = Particulate Emission Factor m”"3/kg 1.32E+09
IngRa = Ingestion Rate, adult mg/day 330
CF = Conversion Factor kg/mg 1.00E-06
SFing = Ingestion Cancer Slope Factor mg/kg-day see table
SFinh = Inhalation Cancer Slope Factor mg/kg-day see table
RfDing = Ingestion Reference Dose mg/kg-day see table
IUR = Inhalation Unit Risk (ug/m®)* see table
VF = Volatilization Factor m3/kg chemical-specific
RfCinh= Inhalation Reference Concentration mg/m3 see table
||EC = Exposure Concentration, carcinogens ug/m® see table

||EC = Exposure Concentration, noncarcinogens mg/m® see table

risk tbls.5-7 TO 5-11.val.las



TABLE 5-10

CANCER RISK AND HAZARD INDEX ESTIMATES DUE TO 95% UCL SOIL CONCENTRATIONS - 0 to 16 feet below ground surface

CONSTRUCTION SCENARIO

Historical Storm Water Pathway - South, Ecological Control Industries Property

Chemical Cs (95% UcL) ABS Ingestion EC Dermal SFing IUR SFder Ingestion | Inhalation | Dermal Total
2,4'-DDD 0.74 3.00E-02 3.E-08 4.E-18 1.E-08 2.4E-01 9.7E-05 2.4E-01 8.E-09 4.E-22 3.E-09 1.E-08
4,4'-DDD 2.2 3.00E-02 1.E-07 1.E-17 4.E-08 2.4E-01 9.7E-05 2.4E-01 2.E-08 1.E-21 1.E-08 3.E-08
2,4'-DDE 0.07 3.00E-02 3.E-09 9.E+06 1.E-09 3.4E-01 9.7E-05 3.4E-01 1.E-09 9.E+02 5.E-10 9.E+02
4,4'-DDE 0.66 3.00E-02 3.E-08 8.E+07 1.E-08 3.4E-01 9.7E-05 3.4E-01 1.E-08 8.E+03 4.E-09 8.E+03
2,4-DDT 1.18 3.00E-02 5.E-08 2.E+08 2.E-08 3.4E-01 9.7E-05 3.4E-01 2.E-08 1.E+04 8.E-09 1.E+04
4,4-DDT 6.3 3.00E-02 3.E-07 8.E+08 1.E-07 3.4E-01 9.7E-05 3.4E-01 1.E-07 8.E+04 4.E-08 8.E+04
alpha-BHC 0.039 1.00E-01 2.E-09 5.E+06 2.E-09 1.8E+00 5.3E-04 1.8E+00 3.E-09 3.E+03 4.E-09 3.E+03
beta-BHC 0.007 1.00E-01 3.E-10 9.E+05 4.E-10 1.8E+00 5.3E-04 1.8E+00 6.E-10 5.E+02 8.E-10 5.E+02
delta-BHC 0.19 4.00E-02 9.E-09 2.E+07 5.E-09 1.8E+00 5.3E-04 1.8E+00 2.E-08 1.E+04 9.E-09 1.E+04
gamma-BHC 0.25 4.00E-02 1.E-08 3.E+07 6.E-09 1.10E+00 | 3.1E-04 1.10E+00 1.E-08 1.E+04 7.E-09 1.E+04
alpha-Chlordane 0.05 4.00E-02 2.E-09 6.E+06 1.E-09 3.5E-01 1.0E-04 3.5E-01 8.E-10 6.E+02 4.E-10 6.E+02
gamma-Chlordane 0.05 4.00E-02 2.E-09 6.E+06 1.E-09 3.5E-01 1.0E-04 3.5E-01 8.E-10 6.E+02 4.E-10 6.E+02
Dieldrin 0.03 1.00E-01 1.E-09 4.E+06 2.E-09 1.6E+01 4.6E-03 1.6E+01 2.E-08 2.E+04 3.E-08 2.E+04
Aldrin 0.0016 1.00E-01 7.E-11 2.E+05 1.E-10 1.7E+01 4.9E-03 1.7E+01 1.E-09 1.E+03 2.E-09 1.E+03
Heptachlor 0.36 1.00E-01 2.E-08 5.E+07 2.E-08 4.5E+00 1.3E-03 4.5E+00 7.E-08 6.E+04 1.E-07 6.E+04
Heptachlor epoxide 0.007 1.00E-01 3.E-10 9.E+05 4.E-10 9.1E+00 [ 2.60E-03 9.1E+00 3.E-09 2.E+03 4.E-09 2.E+03
Aroclor 1254 0.17 1.40E-01 8.E-09 2.E+07 2.E-08 2.0E+00 5.7E-04 2.0E+00 2.E-08 1.E+04 3.E-08 1.E+04
Aroclor 1260 0.03 1.40E-01 1.E-09 4.E+06 3.E-09 2.0E+00 5.7E-04 2.0E+00 3.E-09 2.E+03 5.E-09 2.E+03
CUMULATIVE RISK = 2E+05
NON-CARCINOGENS DOSE Toxicity Factors HAZARD QUOTIENT
Chemical Cs (95% UCL) ABS Ingestion EC Dermal RfDing RfC RfDder Ingestion | Inhalation | Dermal Total
2,4'-DDD 0.7 3.00E-02 1.E-07 1.E+06 4.E-08 5.0E-04 -- 5.0E-04 2.0E-04 -- 8.3E-05 3.E-04
4,4'-DDD 2.2 3.00E-02 3.E-07 4.E+06 1.E-07 5.0E-04 -- 5.0E-04 5.9E-04 -- 2.5E-04 8.E-04
2,4'-DDE 0.1 3.00E-02 9.E-09 1.E+05 4.E-09 5.0E-04 -- 5.0E-04 1.9E-05 -- 7.8E-06 3.E-05
4,4'-DDE 0.7 3.00E-02 9.E-08 1.E+06 4.E-08 5.0E-04 -- 5.0E-04 1.8E-04 -- 7.4E-05 3.E-04
2,4'-DDT 1.2 3.00E-02 2.E-07 2.E+06 7.E-08 5.0E-04 -- 5.0E-04 3.2E-04 - 1.3E-04 4.E-04
4,4'-DDT 6.3 3.00E-02 8.E-07 1.E+07 4.E-07 5.0E-04 -- 5.0E-04 1.7E-03 -- 7.0E-04 2.E-03
alpha-BHC 0.039 1.00E-01 5.E-09 8.E+04 7.E-09 3.00E-04 3.00E-04 1.7E-05 -- 2.4E-05 4.E-05
beta-BHC 0.007 1.00E-01 9.E-10 1.E+04 1.E-09 3.00E-04 -- 3.00E-04 3.1E-06 -- 4.3E-06 7.E-06
delta-BHC 0.190 4.00E-02 3.E-08 4.E+05 1.E-08 3.00E-04 3.00E-04 8.5E-05 -- 4.7E-05 1.E-04
gamma-BHC 0.25000 4.00E-02 3.E-08 5.E+05 2.E-08 3.00E-04 -- 3.00E-04 1.1E-04 -- 6.2E-05 2.E-04
alpha-chlordane 0.05 4.00E-02 7.E-09 1.E+05 4.E-09 5.00E-04 -- 7.00E-04 1.3E-05 -- 5.3E-06 2.E-05
gamma-chlordane 0.05 4.00E-02 7.E-09 1.E+05 4.E-09 5.00E-04 -- 7.00E-04 1.3E-05 -- 5.3E-06 2.E-05
Dieldrin 0.03 1.00E-01 4.E-09 6.E+04 6.E-09 5.00E-05 -- 5.00E-05 8.1E-05 -- 1.1E-04 2.E-04
{[Aldrin 0.0016 1.00E-01 2.E-10 3.E+03 3.E-10 3.00E-05 -- 3.00E-05 7.2E-06 -- 9.9E-06 2.E-05
||Endrin 0.0730 1.00E-01 1.E-08 1.E+05 1.E-08 3.00E-05 -- 3.00E-05 3.3E-04 -- 4.5E-04 8.E-04
|[Heptachlor 0.36 1.00E-01 5.E-08 7.E+05 7.E-08 5.0E-04 -- 5.0E-04 9.7E-05 -- 1.3E-04 2.E-04
|[Heptachlor epoxide 0.007 1.00E-01 9.E-10 1.E+04 1.E-09 1.30E-05 - 1.30E-05 7.2E-05 - 1.0E-04 2.E-04
Methoxyclor 0.019 1.00E-01 3.E-09 4.E+04 4.E-09 5.00E-03 -- 1.30E-05 5.1E-07 2.7E-04 3.E-04
Aroclor 1254 0.17 1.40E-01 2.E-08 3.E+05 4.E-08 2.0E-05 -- 2.0E-05 1.1E-03 -- 2.2E-03 3.E-03
Aroclor 1260 0.03 1.40E-01 4.E-09 6.E+04 8.E-09 -- -- -- -- 0.E+00
Endosulfan 1 0.002 1.00E-01 3.E-10 8.E-19 4.E-10 6.00E-03 | 6.00E-03 6.00E-03 4.5E-08 1.3E-16 6.2E-08 1.E-07
|[Endosulfan sulfate 0.006 1.00E-01 | 8.E-10 2.E-18 1.E-09 -- -- -- -- -- 0.E+00
|[Endrin 0.073 1.00E-01 | 1.E-08 3.E-17 1.E-08 | 3.00E-04 - - 3.3E-05 - 3.E-05
|[Endrin aldehyde 0.004 1.00E-01 5.E-10 2.E-18 7.E-10 na 0.00E+00 [ 6.00E-03 -- -- 1.2E-07 1.E-07
|[Endrin ketone 0.033 1.00E-01 4.E-09 1.E-17 6.E-09 na 0.00E+00 [ 6.00E-03 -- -- 1.0E-06 1.E-06
CUMULATIVE HAZARD INDEX = 0.01

Maximum concentrations were used because max<95% UCL

risk tbls.5-7 TO 5-11.val.las




TABLE 5-11
SUMMARY OF CANCER RISK AND HAZARD INDEX ESTIMATES
Ecological Control Industries Property

Cumulative Incremental Lifetime Cancer Risk Estimates

0 to 2 feet bgs

0 to 5 feet bgs

0 to 16 feet bgs

Exposure Scenario Maximum 95% UCL Maximum 95% UCL Maximum 95% UCL
EPC EPC EPC EPC EPC EPC

Residential Adult/Child 2.E-05 6.E-06 6.E-05 5.E-06 3.E-04 1.E-05

Industrial Worker 7.E-06 2.E-06

Construction Worker 2.E-05 2.E+05

Cumulative Hazard Index Estimates

0 to 2 feet bgs

0 to 5 feet bgs

0 to 16 feet bgs

Exposure Scenario Maximum 95% UCL Maximum 95% UCL Maximum 95% UCL
EPC EPC EPC EPC EPC EPC

Residential Adult/Child 15 0.6 34 0.5 9.4 0.5

Industrial Worker 0.17 0.1

Construction Worker 0.1 0.01
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FIGURE 4a
Total DDT Concentrations in Soil
0 to 0.5 Feet Below Ground Surface
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FIGURE 4c
Total DDT Concentrations in Soil
2 to 5 Feet Below Ground Surface
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FIGURE 4d
Total DDT Concentrations in Soil
5 to 8 Feet Below Ground Surface
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FIGURE 4e
Total DDT Concentrations in Soil
8 to 12 Feet Below Ground Surface
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FIGURE 4f
Total DDT Concentrations in Soil
12 to 16 Feet Below Ground Surface
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Notes:
1. Total DDT equals 4,4-DDT.
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FIGURE 4g
Total DDT Concentrations in Soil
16 to 20 Feet Below Ground Surface
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FIGURE 4h
Total DDT Concentrations in Soil
20 to 24 Feet Below Ground Surface




‘
]
-

-

M-A413e (s

' »
't r T % &
Torrance Boulevard g

-

L

[PV PRCIE N SIS A

5 e md TR AP

S e R

Source:

-

-~ . £

v

"
4
»
|
LY

%

L4
-

‘?

4 <

20

Explanation:
_ Level) from U.S.G.S. Topographic Map

]
2 .~ Surface Elevation (Feet Above Mean Sea
[

"‘-w.-?'j

Note:

{1. Properties shown were identified by EPA in Letter
dated September 12, 2005.

Reference:

1. Los Angeles County Assessors Office, Los Angeles
City Department of Public Works On—line GIS Parcel
Database, Copyright 2005.

2. U.S.G.S. 7.5 Minute Topographic Quadrangle Map,
Torrance, California dated 1951.

A

NORTH
0 150 300 FEET
—

SCALE: 1"= 300'

= Historical Path - h
I““(Walwe |:;or|ca Stg:‘mw?telrs at v;layd :f)ut
'Bﬂll“iﬂal ontrose Chemical Superfund Site

- U.S. EPA Region 9
snlu“o“s- Inc. Los Angeles County, California

\\engineering\PROJECTS\07163.0000 EPA Region 9\0027 TO 26 RA - Montrose OU6 RA\Graphics\Topo 022080.ai

FIGURE 5
Topographic Map of ECl Property




1aa\09 SS ¢ 4NSLOIArOYdWdUAY\B2I0LIM\SIDUW\:D

deq™

2
=3
o
N
3

x

(=%
w
[
N
o
[
N
o
2
o
5
»
=
[9)
m
o,
o

@

Q.
]

o

o

=]

) 0 to 2-Feet bgs
(® Sample Location
Cancer Risk Estimates | Hazard Index Estimates

Exposure Scenario

Maximum | 95% UCL | Maximum | 95% UCL
EPC EPC EPC EPC
Notes:

Background aerial photograph [ Residential Adult/Child 2.00E-05 | 6.00E-06
from Microsoft™ Bing™, 2010. | _Industrial Worker 7.00E-06 | 2.00E-06

N nnovative Historical Stormwater Pathway - South

Technical Montrose Chemical Superfund Site FIGURE 7
ITSI Solutions, Inc. U.S. EPA Region 9

A Gilbane Compary Los Angeles County, California
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Cancer Risk and Hazard Index Estimates
0 to 5 Feet Below Ground Surface
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APPENDIX A
DATA USABILITY EVALUATION

Evaluation of analytical data, for purposes of the HHRA, was conducted using the criteria provided by
USEPA in the Guidance for Data Usability in Risk Assessment (Part A), Final (USEPA, 1992). These
USEPA criteria include:

1.

2.

Reports —confirmation that report(s) relied upon are complete and appropriate for use in the HRA;

Documentation —confirmation that each analytical result is associated with a specific sample
location and that the appropriate sampling procedure is documented;

Data Sources — confirmation that the analytical methods used are appropriate to identify the
chemicals of potential concern for the media of interest;

Analytical Methods and Detection Limits - confirmation that analytical methods appropriately
identify the chemical form or species and that the sample detection limit is at or below a
concentration appropriate for the risk assessment application;

Data Review — confirmation that the quality of analytical results is assessed by a professional
knowledgeable in field collection procedures and analytical chemistry and that data quality are
adequate to estimate exposure concentrations; and

Data Quality Indicators — documentation that sampling and analysis data quality indicators
(including precision, accuracy, holding time, and reproducibility) are evaluated using criteria
specific to the risk assessment.

A summary of the data analysis relevant to usability criteria for risk assessment are provided in Table B-1.



TABLE A-1
DATA USABILITY EVALUATION SUMMARY

Data Usability
Criterion

Evaluation Result

I. Reports

(1) Earth Tech, 2008 (primary report). Revised Soil Investigation Report, Historic Storm Water Pathway —
South Ecology Control Industries Property, 20846 South Normandie Avenue, Torrance, California, 90502.
June 20.

Appendix G (Laboratory Reports and Chain of Custody Forms) 10 of 27 laboratory reports were reviewed for
Interim Deliverable #1 (see text of Interim Deliverable #1); Appendix H Tables H-2 and H-2A for samples PO-1
through PO-52 (Laboratory Analytical Results - Final Validated [Selected Runs Soil] ; Summary text, Section 6;
and

(2) Earth Tech, 2006. Quality Assurance Project Plan Soil Investigation for Historic Storm Water Pathway —
South Ecology Control Industries Property, 20846 South Normandie Avenue, Torrance, California, 90502.
June:

Il. Documentation

Geographic locations of samples are shown on Figure 6 of Earth Tech, 2008 (sample IDs PO-1 through PO-53
and PO6B, P11B, P23B, and P48B); Sampling procedures were assumed to be approved by EPA.

I1l. Data Sources

All analytical sample data results for the environmental medium of interest (soil) were provided. The analytical
methods (EPA Method 8081A and EPA Method 8082) were appropriate for characterizing potential COPCs
(organochlorine pesticides and PCBs).

IV. Analytical
Method and
Detection Limit

Soil samples were analyzed using the following USEPA analytical methods:
Method 8081A (organochlorine pesticides)
Method 8082 (PCBs as Aroclors)

Reporting limits were confirmed to be adequate for HRA application, i.e., they do not exceed 10 times the EPA
residential RSL (USEPA, 2009) with some exceptions noted during the review of the 10 lab reports. These
exceedances include, but are not limited to:

PO1-12: Dieldrin (0.37 mg/kg vs 0.03 mg/kg)
PO3-12: Toxaphene (150 mg/kg vs RSL 0.44 mg/kg)
PO3-16: Dieldrin (0.38 mg/kg vs RSL 0.03 mg/kg)

PO5-16: Aldrin (0.96 mg/kg vs RSL 0.03 mg/kg); alpha BHC (0.96 mg/kg vs RLS 0.077 mg/kg); Dieldrin (1.9
mg/kg vs RLS 0.03 mg/kg); Toxaphene (38 mg/kg vs RSL 0.44 mg/kg)

PO7-0: Toxaphene (7.2 mg/kg vs RSL 0.44 mg/kg)

PO8-8: Dieldrin (0.4 mg/kg vs RSL 0.03 mg/kg); Toxaphene (7.8 mg/kg vs RSL 0.44 mg/kg)

PO8-12: Dieldrin (0.39 mg/kg vs RSL 0.03 mg/kg); Toxaphene (7.6 mg/kg vs RSL 0.44 mg/kg)

PO9-8: Dieldrin (0.39 mg/kg vs RSL 0.03 mg/kg); Toxaphene (7.8 mg/kg vs RSL 0.44 mg/kg)

P10-8: Dieldrin (0.38 mg/kg vs RSL 0.03 mg/kg); Toxaphene (7.5 mg/kg vs RSL 0.44 mg/kg)

P10-12: Dieldrin (0.4 mg/kg vs RSL 0.03 mg/kg); Toxaphene (7.9 mg/kg vs RSL 0.44 mg/kg)

P12-12: Aldrin (0.4 mg/kg vs RSL 0.029 mg/kg); Dieldrin (0.8 mg/kg vs RSL 0.030 mg/kg); No Toxaphene data

V. Data Review

The data usability evaluation was conducted by Ms. Teri Copeland, DABT with chemistry support from Neptune
and Company and included evaluation of the six HRA data usability evaluation criteria (USEPA, 1992).

VI. Data Quality
Indicators

Precision and accuracy were assessed by analyzing matrix spikes, matrix spike duplicates, surrogates, and
laboratory control spikes. The quality control parameters were reported by the laboratory to be within
acceptable laboratory limits and/or were acceptable for HRA with the following exceptions:

MS and MSD recoveries were zero for most of the samples for the data sets reviewed.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File [C:\Documents and Settingsirsarmiento\My Documents\Projectsimontrose\HRAWCL cales\0 to 2 fi.xls.wst
4 Full Precision {OFF
5 Confidence Coefficient {95%
6 Number of Bootstrap Operations 2000
7
8
9 2,4-DDD
10
1 General Statistics
12 Number of Valid Data 150 Number of Detected Data 118
13 Number of Distinct Detected Data 75 Number of Non-Detect Data 32
14 Percent Non-Detects 21.33%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00079 Minimum Detected -7.143
18 Maximum Detected 1.9 Maximum Detected 0.642
19 Mean of Detected 0.0562 Mean of Detected -4.33
20 SD of Detected 0.225 SD of Detected 1.434
21 Minimum Non-Detect 0.0036 Minimum Non-Detect -5.627
99 Maximum Non-Detect 0.8 Maximum Non-Detect -0.223
23
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 148
26 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.67%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.403 Lilliefors Test Statistic 0.0603
31 5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816
30 Data not Normal at 5% Significance Level Data appear Lognormal at §% Significance Level
33 :
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method [}./2 Substitution Method
36 Mean 0.0544 Mean -4.211
37 8D 0.202 330] 1.39
18 95% DL/2 (1) UCL 0.0817 95% H-Stat (DL/2) UCL 0.0565
39
40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
41 MLE method failed to converge properly Mean in Log Scale -4.444
4 SDin lL.og Scale 1.326
43 Mean in Original Scale 0.0462
44 8D in Original Scale 0.2
45 95% Percentile Bootstrap UCL, 0.0768
46 95% BCA Bootstrap UCL 0.091
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected) 0.44 Data appear Lognormal at 5% Significance Level
50 Theta Star 0.128
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51 nu star 103.8
52
53 A-D Test Statistic 9.512 Nonparametric Statistics
54 5% A-D Critical Value 0.832 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.832 Mean 0.0469
56 5% K-S Critical Value 0.0803 Sb 0.199
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0164
58 05% KM (t) UCL 6.074
59 Assuming Gamma Distribution 95% KM (2) UCL 0.0738
60 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL 0.0739
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.171
62 Maximum 1.9 95% KM (BCA) UCL 0.0839
83 Mean 0.0526 95% KM (Percentile Bootstrap) UCL 0.0748
64 Median 0.015 95% KM (Chebyshev) UCL 0.118
o5 sD 0.2 97.5% KM (Chebyshev) UCL 0.149
66 k star 0.276 99% KM (Chehyshev) LICL 0.21
67 Theta star 0.191
68 Nu star 82.78 Potential UCL s to Use
69 AppChi2 62.81 95% KM {Chebyshev) UCL 0.118
70 95% Gamma Approximate UCL 0.0693
71 95% Adjusted Gamma UCL 0.0695
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Cptions

3 From File |C:ADocuments and Settings\rsarmiento\My Documents\Projectsimontrose\HRAWCL cales\0 to 2 ft.xls.wst

4 Full Precision [OFF

5 Confidence Coefficlent |95%

6 Number of Bootstrap Operations 2000

.

8

9 2,4-DDE

10

11 General Statistics

12 Number of Valid Data 148 Number of Detected Data 21
13 Number of Distinct Detected Data 21 Number of Non-Detect Data 127
14 Percent Non-Detects 85.81%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0027 Minimum Detected -5.915
18 Maximum Detected 0.39 Maximum Detected -0.942
19 Mean of Detected 0.0563 Mean of Detected -3.832
20 SD of Detected 0.106 SD of Detected 1.376
21 Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
22 Maximum Non-Detect 0.8 Maximum Non-Detect -0.223
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 148
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

o8 UCI. Statistics

29 Norma! Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Shapiro Wilk Test Statistic 0.522 Shapiro Wilk Test Statistic 0.934
31 5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.808
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0368 Mean -4.051
37 SD 0.0614 SD 1.189
38 95% DL/2 () UCL 0.045 95% H-Stat (DL/2) UCL 0.0496
39

40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method

a1 MLE method failed to converge properly Mean in Log Scale -5.568
42 ! SDin Log Scale 1.218
43 ; Mean in Criginal Scale 0.0119
44 5D in Original Scale 0.0433
45 95% Percentile Bootstrap UCL 0.018
46 95% BCA Bootstrap UCL 0.0202
47

48 Gamma Distribution Test with Detected Values Only | Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.535; Data appear Lognormal at 5% Significance Levei ”
50 Theta Star 0.105
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51 nu star 22.47
52
53 A-D Test Statistic 1.628 Nonparametric Statistics
54 5% A-D Critical Value 0.797 Kaptan-Meier (KM) Method
55 K-S Test Statistic 0.797 Mean 0.0134
56 5% K-S Critical Value 0.199 SD 0.0438
57 Data not Gamma Distributed at 5% Significance Level SE of Mean|  0.00383
58 95% KM (1) UCL 0.0197
59 Assuming Gamma Distribution 95% KM (2) UCL 0.0197
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0196
61 Minimum 0.0027 §5% KM {bootstrap t) UCL 0.0284
62 Maxirmum 0.39 95% KM (BCA) UCL 0.0212
63 Mean 0.0757 95% KM (Percentile Bootstrap) UCL 0.0202
64 Median 0.0538 95% KM (Chebyshev) UCL 0.0301
65 8D 0.0633 97.5% KM (Chebyshev) UCL 0.0373
66 k star 1.461 99% KM (Chebyshev) UCL 0.0514
67 Theta star 0.0518
68 Nu star 4324 Potential UCLs to Use
69 AppChi2 385.2 95% KM {BCA) UCL 0.0212
70 95% Gamma Approximate UCL 0.085
71 95% Adjusted Gamma UCL 0.0851
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File (C:\Documents and Settings\rsarmiento\My DocumentsiProjectsimontrose\HRAYWCL calcs\0 to 2 ft.xIs.wst

4 Full Precision [OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations |2000

7

8

g 4,4-DDD

10

1 General Statistics

12 Number of Valid Data 144 Number of Detected Data 133
13 Number of Distinct Detected Data 95 Number of Non-Detect Data 11
14 Percent Non-Detects 7.64%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0016 Minimum Detected -6.438
18 Maximum Detected 9.1 Maximum Detected 2.208
19 Mean of Detected 0.177 Mean of Detected -3.429
20 SD of Detected 0.852 SD of Detected 1.611
21 Minimum Non-Detect 0.0072 Minimum Non-Detect -4.934
22 Maximum Non-Detect 0.18 Maximum Non-Detect -1.715
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 125
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.81%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.419 Lilliefors Test Statistic 0.0531
31 5% Lilliefors Critical Value 0.0768 5% Lilliefors Critical Value 0.0768
3 Data not Normal at 5% Significance Level Data appear Lognomal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 BL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.165 Mean -3.469
37 SD 0.819 sD 1.573
38 95% DL/2 (t) UCL 0.278 95% H-Stat (DL/2) UCL 0.156
39

40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method

41 MLE yields a negative mean Mean in Log Scale -3.514
49 5D in Log Scale 1.586
43 Mean in Original Scale 0.164
44 8D in Original Scale 0.819
45 95% Percentile Bootstrap UCL 0.201
46 95% BCA Bootstrap UCL 0.372
47 §

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.386 Data appear Lognormal at 5% Significance Level

50 Theta Star 0.458
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51 nu star 102.7
52
53 A-D Test Statistic 9.216 Nonparametric Statistics
54 5% A-D Critical Value 0.846 Kaplan-Meier {(KM) Method
55 K-S Test Statistic 0.846 Mean 0.164
56 5% K-S Critical Value 0.0868 sD 0.816
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0683
58 ‘ 95% KM (t) UCL 0.277
59 Assuming Gamma Distribution 95% KM () UCL 0.277
60 Gamma ROS Statistics using Extrapolated Data' 85% KM (jackknife) UCL 0.277
61 Minimum 1E-09 95% KM {bootstrap t) UCL 0.788
62 Maximum N 95% KM {BCA) UCL 0.286
63 Mean 0.164 95% KM (Percentile Bootstrap) UCL 0.291
64 Median 0.03 95% KM (Chebyshev) UCL 0.462
65 sD 0.819 97.5% KM (Chebyshev) UCL 0.581
66 k star 0.271 99% KM (Chebyshev) UCL 0.844
67 Theta star 0.606
68 Nu star 78.01 Potential UCLs to Use
69 AppChi2 58.67 $7.5% KM (Chebyshev} UCL 0.591
70 95% Gamma Approximate UCL 0.218
71 95% Adjusted Gamma UCL 0.219

72

Note: DL/2 is not a recommended methad.
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1 General UCL Statistics for Data Sets with Non-Detects

2 User Selected Options

3 From File |ChDocuments and Settingsirsarmiento\My Documents\Projectsimontrose\HRAVWCL calcs\0 to 2 ft.xis.wst

4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations 2000

7

8

9 4,4-DDT

10

11 General Statistics

12 Number of Valid Data 147 Number of Detected Data 145
13 Number of Distinct Detected Data 85 Number of Non-Detect Data 2
14 Number of Missing Values 1 Percent Non-Detects 1.36%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.01 Minimum Detected -4.605
18 Maximum Detected 18 Maximum Detected 2.89
19 Mean of Detected 0.521 Mean of Detected -2.002
20 SD of Detected 1.826 3D of Detected 1.495
21 Minimum Non-Detect 0.0044 Minimum Non-Detect -5.426
22 Maximum Non-Detect 0.31 Maximum Non-Detect -1.471
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 96
o5 For all methods (except KM, DL/2, and ROS Methods), Number trgated as Detected 51
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.31%
27

28 UCL Statistics

29 Normali Distribution Test with Detected Values Only Lognorma! Distribution Test with Detected Values Only

a0 Lilliefors Test Statistic 0.39 Lilliefors Test Statistic 0.0818
a1 5% Lilliefors Critical Value 0.0736 5% Lilliefors Critical Value 0.0736
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

a5 DLf2 Substitution Method D1./2 Substitution Method

6 Mean 0.515 Mean -2.029
37 SD 1.814 SD 1.524
38 95% DL/2 (t) UCL 0.763 95% H-Stat (DL/2) UCL 0.553| *
39
40 Maximum Likelihood Estimate(MLE} Method N/A Log ROS Method

41 MLE yields a negative mean Mean in Log Scale -2.035
42 8D in Log Scale 1.526
43 Mean in Original Scale 0.515
44 3D in Original Scale 1.814
45 95% Percentile Bootstrap UCL 0.795
46 95% BCA Bootstrap UCL 0.919
47 '
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
&é k star (bias corrected) 0.469 Data do not follow a Discernable Distribution {0.05)

50 Theta Star 1.111
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51 nu star 136.1
52
53 A-D Test Statistic 7.517 Nonparametric Statistics
54 5% A-D Ciritical Value 0.826 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.826 Mean 0.515
56 5% K-8 Critical Value 0.0826 SD 1.808
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.15
58 95% KM (t) UCL 0.762
59 Assuming Gamma Distribution 95% KM (z) UCL 0.761
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.762
61 Minimum 1E-09 95% KM (bootstrap t) UCL 1.091
62 Maximum 18 95% KM (BCA) UCL 0.806
63 Mean 0.514 95% KM (Percentile Bootstrap) UCL 0.774
64 Median 0.1 95% KM (Chebyshev) UCL 1.167
65 5D 1.814 97.5% KM (Chebyshev) UCL 1.449
66 k star 0.408 99% KM (Chebyshev) UCL 2.003
67 Theta star 1.26
68 Nu star 119.9 Potential UCLs to Use
69 AppChi2 95.62 95% KM (Chebyshev} UCL 1.167
70 85% Gamma Approximate UCL 0.645
7 95% Adjusted Gamma UCL 0.646
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settingsisarmiento\My Documents\Projectsimontrose\HRAWCL calcs\Q to 2 ft.xls.wst
4 Full Precision [OFF

5 Confidence Coefficient {95%

6 Number of Bootstrap Operations {2000

7

8

9 4,4'-DDE

10

11 General Statistics

12 Number of Valid Observations | 151 Number of Distinct Observations|86

13

14 Raw Statistics Log-transformed Statistics

15 Minimum | 0.0024 Minimum of Log Data|-6.032
16 Maximum|1.5 Maximum of Log Data|0.405
17 Mean|0.147 Mean of log Data |-2.782
18 Median|0.06 8D of log Data|1.372
19 SD|0.245

20 Coefficient of Variation|1.661

21 Skewness|3.96

22

23 Relevant UCL Statistics

24 Normal Distribution Test Lognommal Bistribution Test

25 Lilliefors Test Statistic:0.277 Lilliefors Test Statistic|0.0765
26 Lilliefors Critical Value]0.0721 Lilliefors Critical Value|0.0721
27 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

28

29 Assuming Normal Distribution Assuming Lognormal Distribution

30 95% Student's-t UCL\DJS 95% H-UCL.[0.212
31 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL10.26
32 95% Adjusted-CLT UCL|0.187 97.5% Chehyshev (MVUE) UCL10.305
33 95% Modified-t UCE_EO.'IS‘! 99% Chebyshev (MVUE) UCL:0.393
34

35 Gamma Distribution Test Data Distribution

36 k star {bias corrected) 0.688 Data do not follow a Discernable Distribution (0.05)

37 Theta Star|0.214

38 MLE of Mean |0.147

39 MLE of Standard Deviation 0.178

40 nu star|207.9

41 Approximate Chi Square Value (.05)|175.5 Nonparametric Statistics

42 Adjusted Level of Significance|0.0484 95% CLT UCL|0.18
43 Adjusted Chi Square Value|175.2 95% Jackknife UCL|0.18
44 95% Standard Bootstrap UCL|0.18
45 Anderson-Darling Test Statistic|2.349 95% Bootstrap-t UCL|0.193
46 Anderson-Darling 5% Critical Value|0.801 95% Hall's Bootstrap UCL|0.18
47 Kolmogorov-Smirnov Test Statistic |0.0849 85% Percentile Bootstrap UCL |0.182
48 Kolmogorov-Smirnov 5% Critical Value|0.0796 95% BCA Bootstrap UCL|0.187
49 Data not Gamma Distributed’at 5% Significance Level 95% Chebyshev(Mean, Sd} UCL|0.234

W
(=]

97.5% Chebyshev(Mean, Sd} UCL|0.272
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51 Assuming Gamma Distribution 99% Chebyshev({Mean, Sd} UCL!0.345
52 95% Approximate Gamma UCL|0.174
53 85% Adjusted Gamma UCL|0.175
54
55 Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.272

56
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1 General UCL Statistics for Data Sets with Non-Detects
5 User Selected Options
3 From File C:ADocuments and Settingsirsarmiento\My Documentsi\Projectsimontrose\HRAWCL calcs\0 to 2 f.xis.wst
4 Full Precision |OFF
5 Confidence Coefficient |95%
6 Number of Bootstrap Operations 12000
7
3
9 2,4-DDT
10
11 General Statistics
12 Number of Valid Data 141 Number of Detected Data 118
13 Number of Distinct Detected Data 74 Number of Non-Detect Data 23
14 Percent Non-Delects 16.31%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.0016 Minimum Detected £.438
18 Maximum Detected 1.6 Maximum Detected 0.47
19 Mean of Detected 0.0905 Mean of Detected -3.441
20 SD of Detected 0.222 SD of Detected 1.371
21 Minimum Non-Detect 0.0035 Minimum Non-Datect -5.655
22 Maximum Non-Detect 0.37 Maximum Non-Detect -0.994
23
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 137
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.16%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.345 Lilliefors Test Statistic 0.0917
31 5% Lilliefors Critical Value 0.0816 5% Lilliefors Critical Value 0.0816
32 Data not Normal at 5% Significance Level Data not Lognomal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
2§ Mean 0.0828 Mean -3.485
a7 sD 0.205 SD 1.332
ag 95% DL/2 (1) UCL 0.111 95% H-Stat {DL/2) UCL 0.0847
39
40 Maximum Likelihood Estimate{MLE) Method N/A, Log ROS Method
41 MLE yields a negative mean Mean In Log Scale -3.589
42 8D in Log Scale 1.326
43 Mean in Original Scale 0.0783
44 5D in Original Scale 0.205
45 ! 95% Percentile Bootstrap UCL 0.109
46 95% BCA Bootstrap UCL 0.118
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
as | k star (bias corrected) 0.586 Data do not follow a Discernable Distribution {0.05)
50 Theta Star 0.154
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51 nu star 138.4
52
53 A-D Test Statistic 4545 Nonparametric Statistics
54 5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.81 Mean 0.0789
56 5% K-8 Critical Value 0.0891 SD 0.205
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0173
58 95% KM (1} UCL 0.108
59 Assuming Gamma Distribution 95% KM (z) UCL 0.107
650 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL 0.108
61 Minimum 1E-09 95% KM {bootstrap t) UCL 0.132
62 Maximum 1.6 95% KM (BCA) UCL 0.112
63 Mean 0.0813 95% KM (Percentite Bootstrap) UCL 0.108
64 Median 0.024 95% KM (Chebyshev) UCL 0.154
65 SD 0.205 97.5% KM {Chebyshev) UCL 0.187
65 k star 0.368 99% KM (Chebyshev) UCL 0.251
67 Theta star 0.221
68 Nu star 103.8 Potential UCLs to Use
59 AppChi2 81.36 95% KM (Chebyshev) UCL 0.154
70 95% Gamma Approximate UCL 0.104
71 95% Adjusted Gamma UCL 0.104
72 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File C\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRA\WUCL cales\0 to 2 ft.xis.wst
4 Full Precision {OFF
5 Cenfidence Coefficient [95%
6 Number of Bootstrap Operations {2000
7
8.
g 4,4'-DDT
10
11 General Statistics
12 Number of Valid Data 147 Number of Detected Data 145
13 Number of Distinct Detected Data 95 Number of Non-Detect Data 2
14 Number of Missing Values 1 Percent Non-Detects 1.36%
15
16 Raw Statistics Log-transformed Statistics
i7 Minimum Detected 0.01 Minimum Detected -4.605
18 Maximum Detected 18 Maximum Detected 2.89
19 Mean of Detected 0.521 Mean of Detected -2.002
20 3D of Detected 1.826 5D of Detected 1.485
21 Minimum Non-Detect 0.0044 Minimum Non-Detect -5.426
29 Maximum Non-Detect 0.31 Maximurn Non-Detect -1.171
23 :
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 96
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51
26 Observations < Largest ND are treated as NDs -~ Single DL Non-Detect Percentage 65.31%
27
23 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
a0 Lilliefors Test Statistic 0.39 Lilliefors Test Statistic 0.0818
31 5% Lilliefors Critical Value 0.0736 5% Lilliefors Critical Value 0.0736
a2 Data not Normal at 5% Significance Level Pata not Lognormal at 5% Significance Level
33
a4 Assuming Normal Distribution Assuming Lognormal Distribution
a5 DL/2 Substitution Method DL/2 Substitution Method
26 Mean 0.515 Mean -2.029
a7 sSD 1.814 SD 1.524
38 95% DL/2 () UCL 0.763 95% H-Stat {DL/2) UCL 0.553
39
40 Maximum Likelihood Estimate(MLE)} Method NIA Log ROS Method
41 MLE vields a negative mean Mean in Log Scale -2.035
42 SD in Log Scale 1.526
43 Mean in Original Scale 0.515
44 3D in Original Scale 1.814
45 85% Percentile Bootstrap UCL 0.795
46 95% BCA Bootstrap UCL 0.919
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected) 0468 Data do not follow a Discernabte Distribution {0.05)
50 Theta Star 1.411
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51 nu star 136.1
52
53 A-D Test Statistic 7,517 Nonparametric Statistics
54 5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method
55 K-8 Test Statistic 0.826 Mean 0.515
56 5% K-8 Critical Value 0.0826 sD 1.808
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.15
58 95% KM {t) UCL 0.762
59 Assuming Gamma Distribution 95% KM (z) UCL 0.761
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.762
61 Minimum 1E-09 85% KM (bootstrap t} UCL 1.081
62 Maximum 18 95% KM (BCA) UCL 0.806
63 Mean 0.514 95% KM {Percentile Beotstrap) UCL 0.774
64 Median 0.11 95% KM (Chebyshev) UCL 1.167
65 SD 1.814 97.5% KM (Chebyshev) UCL 1.449
66 k star 0.408 99% KM (Chebyshev) UCL 2.003
67 Theta star 1.26
68 Nu star 119.8 Potential UCLs to Use
69 AppChiz 95.62 95% KM (Chebyshev) UCL 1.167
70 95% Gamma Approximate UCL 0.645
71 95% Adjusted Gamma UCL 0.646
72 Note: DL/2 is not a recommended method.
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Generat UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\imontrose\HRAVUCL cales\0 to 2 ft.xls.wst

4 Full Precision [OFF

5 Confidence Coefficient [95%

6 Number of Bootstrap Operations {2000

7

8

9 alpha-chlordane

10

11 General Statistics

12 Number of Valid Data 152 Number of Detected Data 100
13 Number of Distinct Detected Data 79 Number of Non-Detect Data 52
14 Percent Non-Detects 34.21%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0007 Minimum Detected -7.264
18 Maximum Detected 0.78 Maximum Detected -0.248
19 Mean of Detected 0.0571 Mean of Detected -3.954
20 SD of Detected 0.121 8D of Detected 1.412
21 Minimum Non-Detect 0.0019 Minimum Non-Detect -6.266
92 Maximum Non-Datect 04 Maximum Non-Detect -0.916
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 149
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.03%
27

o8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.32 Lilliefors Test Statistic 0.0877
31 5% Lilliefors Critical Value 0.0886 5% Lilliefors Critical Value 0.0886
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Loghormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

15 Mean 0.0512 Mean -3.928
37 sSD 0.102 SD 1.357
28 95% DL/2 (1} UCL 0.0648 95% H-Stat (DL/2) UCL 0.0639
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 MLE vields a negative mean Mean in Log Scale -4.272
42 SDin Log Scale 1.317
43 Mean in Original Scale 0.041
44 8D in Original Scale 0.1
45 95% Percentile Bootstrap UCL 0.0551
46 95% BCA Bootstrap UCL 0.0806
47 )

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star {(bias corrected)| - 0.56 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.102
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51 nu star 112
52
53 A-D Test Statistic 4,931 Nonparametric Statistics
54 5% A-D Critical Value 0.812 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.812 Mean 0.0422
56 5% K-S Critical Value 0.0541 sD 0.1
57 Data not Gamma Distributed at 5% Significance Level SE of Mean|  0.00823
58 95% KM () UCL 0.0558
59 Assuming Gamma Distribution 85% KM (z) UCL 0.0557
80 Gamma ROS Statistics using Extrapolated Data 85% KM (jackknife) UCL 0.0558
61 Minirmum 0.0007 95% KM (bootstrap t) UCL 0.0629
62 Maximum 0.78 895% KM (BCA) UCL 0.056
63 Mean 0.0562 95% KM {Percentile Bootstrap) UCL 0.0557
54 Median 0.0369 95% KM (Chebyshev) UCL 0.078
65 sp 0.098 97.5% KM (Chebyshev) UCL 0.0935
66 k star 0.799 99% KM (Chebyshev) UCL 0.124
67 Theta star 0.0703
68 Nu star 243 Potential UCLs to Use
69 AppChi2 207.9 95% KM (Chebyshev) UCL 0.078
70 95% Gamma Approximate UCL 0.0657
71 95% Adjusted Gamma UCL 0.0658

72

Note: DL/2 is not a recommended method,

73




A ] B | C D £ | F I G 1 H | ] | J ! K| L
1 General UCL Statistics for Full Data Sets
2 User Selected Options
3 From File {C:\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRAWCL. calcs\0 to 2 f\0 to 2 ft.xls.w
4 Full Precision |{OFF
5 Confidence Coefficient 95%
6 Number of Bootstrap Operations  |2000
7
8
9 g-chlordane
10
1 General Statistics
12 Number of Valid Observations| 152 Number of Distinct Observations |92
13
14 Raw Statistics Log-transformed Statistics
15 Minimum 0.0013 Minimum of Log Data|-6.645
16 Maximum |0.63 Maximum of Log Data |-0.462
17 Mean 0.0621 Mean of log Data|-3.749
18 Median|0.019 SD of log Data|1.396
19 SD|0.11
20 Coefficient of Variation|1.772
21 Skewness|3.342
22
23 Relevant UCL Statistics
24 Nommal Distribution Test Loegnorma! Distribution Test
o5 Lilliefors Test Statistic{0.29 Lilliefors Test Statistic|0.0676
26 Lilliefors Critical Value[0.0719 lidiefors Critical Value{0.0719
27 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
28
29 Assuming Normal Distribution Assuming Lognormal Distribution
20 95% Student's-t UCLj0.0'/‘GS 85% H-UCL[0.0838
21 95% UCLs (Adjusted for Skewness}) 95% Chebyshev (MVUE} UCL|0.103
32 95% Adjusted-CLT UCL|0.0793 87.5% Chehyshev {(MVUE) UCL[0.121
33 95% Modified-t UCL;0.0772 99% Chebyshev (MVUE} UCL0.156
34
35 Gamma Distribution Test Data Distribution
36 k star (bias corrected)|0.624 Data appear Lognormal at 5% Significance Leve!
37 Theta Star|0.0994
38 MI.E of Mean|0.0621
49 MLE of Standard Deviation|0.0785
40 nu star| 189.8
41 Approximate Chi Square Value (.05)| 159 Nonparametric Statistics
42 Adjusted Level of Significance|0.0484 85% CLT UCL.10.0767
43 Adjusted Chi Square Value|158.7 95% Jackknife UCL10.0768
44 95% Standard Bootstrap UCL.10.0764
45 Anderson-Darling Test Statistic|4.721 95% Bootstrap-t UCL |0.0806
46 Anderson-Darling 5% Critical Value|0.807 95% Hall's Bootstrap UCL |0.0798
47 Kolmogorov-Smirnov Test Statistic|0.14 95% Percentile Bootstrap UCL |0.0777
48 Kelmogorav-Smirnov 5% Critical Value|0.0797 95% BCA Bootstrap UCL |0.0784
49 Data not Gamma Distributed at 5% Significance Level ‘ 95% Chebyshev(Mean, Sd) UCL|0.101

i 97.5% Chebyshev(Mean, Sd) UCL|0.118

[5)]
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51 Assuming Garnma Distribution 99% Chebyshev{Mean, Sd) UCL|0.151
52 95% Approximate Gamma UCL.|0.0741
53 95% Adjusted Gamma UCL |0.0742
54
55 Potential UCL to Use

56

Use 95% H-UCL|0.0838
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File jC\Deocuments and Settings\rsarmiento\My Documents\Projects\montrose\HRAWCL cales\0 to 2 ft.xls.wst
4 Full Precision |OFF
5 Confidence Coefficient |95%
6 Number of Bootstrap Operations {2000
7
8
9 dieldrin
10
11 General Statistics
12 Number of Valid Data 152 Number of Detected Data 81
13 Number of Distinct Detected Data 56 Number of Non-Detect Data 71
14 Percent Non-Detects 46.71%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.0013 Minimum Detected -6.645
18 Maximum Detected 0.045 Maximum Detected -3.11
19 Mean of Detected 0.0102 Mean of Detected -4.819
20 5D of Detected 0.00826 SD of Detected 0.665
21 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
29 Maximum Non-Detect 1 Maximum Non-Detect 0
23
24 Note: Data have multiple DLs - Use of KM Method Is recommended Number treated as Non-Detect 152
25 For all methads (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27
o8 UCL Statistics
29 Normal Distribution Test with Detected Values Only tognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.203 Lilliefors Test Statistic 0.0762
31 5% Lilliefors Critical Value (0.0984 5% Lilliefors Critical Value 0.0984
30 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
36 Mean 0.0383 Mean -4.18
37 sD 0.0749 SD 1.241
38 95% DL/2 (t) UCL 0.0484 95% H-Stat (DL/2) UCL 0.0525
39
40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method
41 MLE method failed to converge properly Mean in Log Scale -4.911
49 SCin Log Scale 0.573
43 Mean in Original Scale 0.0088
44 3D in Original Scale 0.00652
45 95% Percentile Bootstrap UCL 0.00969
46 95% BCA Bootstrap UCL]  0.00979
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected) 2.253 Data appear Lognormal at 5% Significance Level
50 Theta Star]  0.00451
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51 nu star 365
52
53 A-D Test Statistic 1.349 Nonparametric Statistics
54 5% A-D Critical Value 0.762 Kaplan-Meter (KM) Method
55 K-S Test Statistic 0.762 Mean 0.00927
56 5% K-S Critical Value 0.1 SD (.00751
57 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.0007485
58 95% KM () UCL 0.0105
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0105
80 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0105
61 Minimum 1E-09 95% KM {bootstrap t) UCL 0.0107
62 Maximum 0.045 §5% KM (BCA) UCL 0.0106
63 Mean 0.0104 95% KM (Percentile Bootstrap) UCL 0.0106
64 Median,  0.00863 95% KM (Chebyshev) UCL 0.0125
65 SDi  0.00676 97.5% KM {Chebyshev) UCL 0.0139
66 k star 1.204 99% KM {Chebyshev) UCL 0.0167
67 Theta star 0.00861
68 Nu star 366.2 Potential UCLs to Use
69 AppChi2 322.8 95% KM {ty UCL 0.0105
70 95% Gamma Approximate UCL 0.0118 95% KM (% Bootstrap) UCL 0.0106
71 95% Adjusted Gamma UCL 0.0118
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File {C\Documents and Settingswsarmiento\My Documents\Projects\montrose\HRAWCL calcs\0 to 2 ft.xls.wst

4 Full Precision |OFF

5 Confidence Coefiicient |95%

6 Number of Bootstrap Operations [2000

7

8

9 aldrin

10

11 General Statistics

12 Number of Valid Data 152 Number of Detected Data 10
13 Number of Distinct Detected Data 10 Number of Non-Detect Data 142
14 Percent Non-Detects 83.42%
15

16 Raw Statistics Log-transformed Statistics

i7 Minimum Detected 0.00031 Minimum Detected -8.079
18 Maximum Detected 0.0021 Maximum Detected -6.166
19 Mean of Detected] 0.000824 Mean of Detected -7.229
20 SD of Detected; 0.000494 SD of Detected 0.516
21 Minimum Non-Detect 0.0017 Minimum Non-Detect -6.377
22 Maximum Non-Detect 04 Maximum Non-Detect -0.916
23

24 Note: Data have multiple Dl.s - Use of KM Method is recommended Number treated as Non-Detect 152
25 For ali methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage|  100.00%
27

8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.949
a9 5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
3 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming L.ognormat Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0191 Mean -4.749
37 sSD 0.032 sD 1.278
38 95% DL/2 (ty UCL 0.0234 95% H-Stat (DL/2) UCL 0.0272
39

40 Maximum Likelihood Estimate(MLE) Method N/A Leg ROS Method

41 MLE method failed to converge properly Mean in Log Scale -71.277
42 SDin Log Scale 0.361
43 Mean in Original Scale| 0.0007383
44 SD in Original Scate| 0.0002821
45 95% Percentite Bootstrap UCL| 0.0007776
46 95% BCA Bootstrap UCL| 0.0007791
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 2.924 Data appear Gamma Disfributed at 5% Significance Level

50 Theta Star! 0.0002818
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51 nu star 58.48

52

53 A-D Test Statistic 0.427 Nonparametric Statistics

54 5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

55 K-5 Test Statistic 0.729 Mean| 0.0007708
56 5% K-S Critical Valug 0.268 SD| 0.0003977
57 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0.0001134
58 95% KM (t) UCL| 0.0009585
59 Assuming Gamma Distribution 85% KM (z) UCL| 0.0009573
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 0.0009636
61 Minimum 0.00031 95% KM (bootstrap t) UCL|  0.00105
62 Maximum 0.0021 95% KM (BCA) UCL| 0.0009813
63 Mean| 0.0008497 95% KM {Percentile Bootstrap) UCL| 0.0009675
64 Median| 0.0008689 95% KM (Chebyshev) UCL|  0.00126
65 SD| 0.0001675 97.5% KM {Chebyshev) UCL|  0.00148
66 k star 26.59 99% KM {Chebyshev) UCL 0.0019
67 Theta star| 3.196E-05

68 Nu star 8082 Potential UCLs to Use

89 AppChi2 7874 95% KM (f) UCL] 0.0009585
70 95% Gamma Approximate UCL| 0.0008721

71 85% Adjusted Gamma UCL| 0.0008724

72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options
3 From File |C:\Documents and Settingsirsarmiento\My Documents\Projects\montraose\HRAWCL calcs\0 to 2 #t.xIs.wst
4 Full Precision |OFF
5 Confidence Coefficient (95%
6 Number of Bootstrap Operations {2000
7
8
9 heptachlor
10
14 General Statistics
12 Number of Valid Data 151 Number of Detected Data 56
13 Number of Distinct Detected Data 39 Number of Non-Detect Data 95
14 Percent Non-Detects 62.91%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00039 Minimum Detected -7.849
18 Maximum Detected 0.047 Maximum Detected -3.058
19 Mean of Detected 0.00782 Mean of Detected -5.386
20 SD of Detected 0.00927 SD of Detected 1.063
21 Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
29 Maximum Non-Detect 04 Maximum Non-Detect 0.916
23
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 151
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Laognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.212 Liltiefors Test Statistic 0.0976
31 5% Lilliefors Critical Value 0.118 5% Lilliefors Critical Value 0.118
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
33
34 Assuming Normai Distribution Assuming Lognormal Distribution
35 DE/2 Substitution Method DL/2 Substitution Method
36 Mean 0.0195 Mean -4.72
37 SD 0.0323 SD 1.241
ag 95% DL/2 (1) UCL. 0.0239 95% H-Stat (DL/2) UCL 0.0304
39
40 Maximum Likelihcod Estimate(MLE) Method N/A Log ROS Methad
a1 MLE method failed to converge properly Mean In Log Scale -5.65
42 8D in Log Scale 0.821
43 Mean in Criginal Scale 0.00516
44 SDin Original Scale|  0.00625
45 95% Percentile Bootstrap UCL 0.00595
46 95% BCA Bootstrap UCL|  0.00621
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected) 1.026; Data appear Lognormal at 5% Significance Level-

Theta Star|  0.00762!

50
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51 nu star 114.9
52
53 A-D Test Statistic 0.896 Nonparametric Statistics
54 5% A-D Critical Value 0.778 Kaplan-Meier {KM) Method
55 K-5 Test Statistic 0.778 Mean 0.00571
56 5% K-3 Critical Value 0.122 8D 0.00703
57 Data not Gamma Distributed at 5% Significance Level SE of Mean; 0.0007084
58 95% KM () UCL]  0.00689
59 Assuming Gamma Distribution 95% KM {z) UCL| 0.00688
50 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.00688
61 Minimum]  0.0003% 95% KM (bootstrap ) UCL 0.0071
62 Maximum 0.047 95% KM (BCA) UCL| 0.00704
63 Mean 0.00835 95% KM (Percentile Bootstrap) UCL}  0.00693
64 Median 0.00784 95% KM (Chebyshev) UCL 0.0088
65 Sb:  0.00608 87.5% KM (Chebyshev) UCL 0.0101
66 k star 2.21 99% KM (Chebyshev) UCL 0.0128
67 Theta star{  0.00378
68 Nu star 667.4 Potential UCLs to Use
69 AppChi2 608.4 95% KM (BCA) UCL 0.00704
70 895% Gamma Approximate UCL 0.00916
71 95% Adjusted Gamma UCL|  0.00917
79 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Full Data Sets
5 User Selected Options
3 From File |C:\Documents and Settings\rsarmientc\My Documents\Projectsimontrose\HRAWCL calcs\0 to 2 ft.xls.wst
4 Full Precision |OFF
5 Confidence Coefficient |95%
5 Number of Bootstrap Operations (2000
7
8
9 Hep expox
10
11 General Statistics
12 Number of Valid Observations| 153 Number of Distinct Observations |73
13
14 Raw Statistics Log-transformed Statistics
15 Minimum [0.00051 Minimurm of Log Data-7.581
16 Maximum|0.4 Maximum of Log Data{-0.916
17 Mean |0.0347 Mean of log Data(-4.408
18 Median|0.0085 SD of log Data | 1.441
19 SD|0.065
20 Coefficient of Variation |1.876
21 Skewness|3.829
22
23 Relevant UCL Statistics
24 Normal Distribution Test Lognormal Distribution Test
o5 Lilliefors Test Statistic|0.304 Lilliefors Test Statistic;0.0903
26 Lilliefors Critical Value|0.0716 Lilliefors Critical Value 0.0716
97 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
28
29 Assuming Normal Distribution Assuming Lognormal Distribution
a0 95% Student's-t UCL‘0.0434 95% H-UCL;0.0469
31 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL|0.0578
1 95% Adjusted-CLT UCL |0.045 87.5% Chebyshev (MVUE} UCL 0.0681
23 95% Modified-t UCI.|0.0436 99% Chebyshev (MVUE) UCL0.0884
34
35 Gamma Distribution Test Data Distribution
36 k star (bias corrected) |0.585 Data do not follow a Discernable Distribution {0.05)
37 Theta Star|0.0592
ag MLE of Mean |0.0347
19 MLE of Standard Deviation |0.0453
40 nu star|179
41 Approximate Chi Square Value (.05)|149 Nonparametric Statistics
42 Adjusted Level of Significance|0.0484 95% CLT UCL0.0433
43 Adjusted Chi Square Value|148.8 95% Jackknife UCL0.0434
44 95% Standard Bootstrap UCL0.0435
45 Anderson-Darling Test Statistic|5.578 95% Bootstrap-t UCL|0.0461
46 Anderson-Darling 5% Critical Value|0.811 95% Hall's Bootstrap UCL0.046
47 Kolmogorov-Smirnov Test Statistic|0.175 95% Percentile Bootstrap UCL0.044
48 Kolmagorov-Smirnov 5% Critical Value|0.0796 95% BCA Bootstrap UCL10.0445
49 Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL|[0.0576

[4;]
=]

97.5% Chebyshev(Mean, Sd) UCL 0.0675
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51 Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL|0.087
52 95% Approximate Gamma UCL|0.0416
53 95% Adjusted Gamma UCL {0.0417
54
55 Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.0675
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File C:\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRAVWCL calcs\0 to 2 ft.xds.wst

4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootsirap Operations  |200¢

7

8

9 1250

10

11 General Statlstics

12 Number of Valid Data 89 Number of Detected Data 7
13 Number of Distinct Detected Data 5 Number of Non-Detect Data 82
14 Percent Non-Detects 92.13%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.01 Minimum Detected -4.605
18 Maximum Detected 0.06 Maximum Detected -2.813
19 Mean of Detected 0.0269 Mean of Detected -3.739
20 5D of Detected 0.0156 8D of Detected 0.525
21 Minimum Non-Detect (.033 Minimum Non-Detect -3.411
29 Maximum Non-Detect 1.7 Maximum Non-Detect 0.531
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 89
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Singte DL Non-Detect Percentage|” 100.00%
27

28 Warning: There are only 7 Detected Values in this data

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

30 the resulting calculations may not be reliable enough to draw conclusions

31

32 It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

33

34

35 UCL Statistics

36 Normal Distribution Test with Detected Values Only Lognommal Distribution Test with Detected Values Oniy

37 Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.875
ag 5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
39 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

40
41 Assuming Normal Distribution Assuming Lognormal Distribution

42 DLU/2 Substitution Method DL/2 Substitution Method

43 Mean 0.0802 Mean -3.342
44 SD 0.147 sD 1.105
45 95% DL/2 (ty UCL 0.106 95% H-Stat (DL/2) UCL 0.0897
46

47 Maximum Likekhcod Estimate(MLE) Method N/A l.og RGOS Method

48 MLE method falled to converge properly Mean in Log Scale -3.873
49 3D in Log Scale ‘0,318
50 Mean in Criginal Scale 0.0219
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51 SD in Original Scale 0.00748
50 95% Percentile Bootstrap UCL 0.0233
53 95% BCA Bootstrap UCL 0.0234
54
55 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
56 k star (bias carrected) 253 Data appear Gamma Distributed at 5% Significance Level
57 Theta Star 0.0106
58 nu star 35.42
59
60 A-D Test Statistic 0.677 Nonparametric Statistics
61 5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method
62 K-S Test Statistic 0.71 Mean 0.0219
63 5% K-S Critical Value 0.313 Sb| 0.00729
64 Data appear Gamma Distributed at 5% Significance Leve) SEof Mean| 0.00247
65 95% KM (t) UCL 0.0261
66 Assuming Gamma Distribution 95% KM (z) UCL 0.026
67 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0264
68 Minimum 0.01 85% KM (bootstrap 1) UCL 0.0255
69 Maximum 0.086 95% KM (BCA) UCL 0.0257
70 Mean 0.0268 95% KM (Percentile Bootstrap) UCL 0.0256
71 Median 0.0278 95% KM (Chebyshev) UCL 0.0327
72 SD 0.0068 97.5% KM (Chebyshev) UCL 0.0374
73 k star 14.67 99% KM {Chebyshev) UCL 0.0466
74 Thetastar| 0.00183
75 Nu star 2610 Potential UCLs to Use
76 AppChi2 2493 95% KM (t} UCL 0.0261
77 §5% Gamma Approximate UCL 0.0281
78 95% Adjusted Gamma UCL 0.0281
79 Note: DL/2 is not a recommended method.
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1l - . General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options J
3 From File {C:\Documents and Settingsirsarmiento\My Documents\Projects\imontrose\HRA\RAGS D Tables OUS\0 to 5 ucl.y
4 Full Precision |OFF
5 Confidence Coefficient 195%
6 Number of Bootstrap Operations {2000
7
8
9 24DDD
10
11 General Statistics
12 Number of Valid Data 226 Number of Detected Data 187
13 Number of Distinct Detected Data 110 Number of Non-Detect Data 39
14 Percent Non-Detects 17.26%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00079 Minimum Detected -7.143
18 Maximum Detected 44 Maximum Detected 1.482
19 Mean of Detected 0.157 Mean of Detected -3.913
20 3D of Detected 0.621 3D of Detected 1.703
24 Minimum Non-Detect 0.0036 Minimum Non-Detect -5.627
22 Maximum Non-Detect 0.8 Maximum Nen-Detect -0.223
23
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 218
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 7
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.90%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 04 Lilliefors Test Statistic 0.0696
24 5% Lilliefors Critical Value 0.0648 5% Lilliefors Critical Value 0.0648
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognommal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
36 Mean 0.141 Mean -3.875
37 5D 0.567 Sb 1.649
38 95% DL/2 (t) UCL 0.203 95% H-Stat (DL/2) UCL 0.109
39
40 Maximum Likelihood Estimate{(MLE} Method NIA Log ROS Method
41 MLE method failed to converge properly Mean in Log Scale -4.063
42 8D in Log Scale 1.626
43 Mean in Original Scale 0.132
44 SD in Original Scale 0.568
45 95% Percentile Bootstrap UCL 0.199
46 95% BCA Bootstrap UCL 0.213
47 i
48 Gamma Distribution Test with Detected Values Only ; Data Distribution Test with Detected Values Only
49 k star (bias corrected) 0.327 Data do not follow a Discernablé Distribution {(0.05)

Theta Star

h
[=]

0.487!
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51| -~ nu star 122.4
52
53 A-D Test Statistic 20.32 Nonparametric Statistics
54 5% A-D Critical Value 0.862 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.862 Mean 0.133
56 5% K-S Critical Value 0.0725 8D 0.666
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0378
58 95% KM (1) UCL 0.195
59 Assuming Gamma Distribution 95% KM (2) UCL 0.195
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.195
61 Minimum 1E-09 95% KM {bootstrap t) UCL 0.23
62 Maximum 4.4 95% KM {BCA) UCL 0.195
63 Mean 0.142 95% KM (Percentile Bootstrap) UCL 0.189
64 Median 0.0185 85% KM (Chebyshey) UCL 0.298
65 SD 0.568 97.5% KM (Chebyshev) UCL 0.369
66 k star 0.247 99% KM (Chebyshev) UCL 0.509
67 Theta star 0.576
68 Nu star 1116 Potential UCLs to Use
69 AppChi2 88.25 97.5% KM (Chebyshev) UCL 0.369
70 95% Gamma Approximate UCL 0.18
71 95% Adjusted Gamma UCL 0.18
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File (C:h\Documents and Settingsirsarmiento\My Documents\Projectsimontrose\HRAVRAGS D Tables OUG\0 to 5 uch. ¥
4 Full Precision [OFF

5 Confidence Coefficient 195%

6 Number of Bootstrap Operations {2000

7

8

9 44DDD

10

1 General Statistics

12 Number of Valid Data 219 Number of Detected Data 208
13 Number of Distinct Detected Data 134 Number of Non-Detect Data 11
14 Percent Non-Detects 5.02%
15

16 Raw Statistics L.og-transformed Statistics

17 Minimum Detected 0.0016 Minimum Detected -6.438
18 Maximum Detected 18 Maximum Detected 2.89
19 Mean of Detected 0.376 Mean of Detected -2.965
20 S0 of Detected 1.568 SD of Detected 1.807
21 Minimum Non-Detect 0.0072 Minimum Non-Detect -4.934
29 Maximum Non-Detect 0.18 Maximum Non-Detect -1.715
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 170
25 For all methods {except KM, BL/2, and ROS Methods), Number treated as Detected 49
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.63%
27

o8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.406 Lilliefors Test Statistic 0.046
31 5% Lilliefors Critical Value 0.0614 5% Lilliefors Critical Value 0.0614
32 Data not Normal at 5% Significance Level Data appear Lognommal at 5% Significance Level

33 .

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.358 Mean -3.015
37 5D 1.53 SD 1.785
38 95% DL/2 {t) UCL 0.529 95% H-Stat {DL/2) UCL 0.339
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 ML.E yields a negative mean Mean in Log Scale -3.041
42 SDin Log Scale 1.799
43 Mean in Original Scale 0.358
44 SD in Original Scale 1.53
45 95% Percentile Bootstrap UCL 0.534
46 95% BCA Bootstrap UCL 0.597
47

48 Gamma Distribution Test with Detected Values Only : Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.338 Data appear Lognormal at 5% Significance Level

50 Theta Star 1111
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51 nu star 140.7
52
53 A-D Test Statistic 16.07 Nenparametric Statistics
54 5% A-D Critical Value 0.86 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.86 Mean 0.358
56 5% K-8 Critical Value 0.0678 sD 1.527
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.103
58 95% KM (t) UCL 0.529
59 Assuming Gamma Distribution 95% KM (2} UCL 0.528
60 Gamma ROS Statistics using Exirapolated Data 95% KM (jackknife} UCL 0.52¢
61 Minimum 1E-09 85% KM (bootstrap t) UCL 0.679
62 Maximum 18 95% KM (BCA) UCL 0.548
63 Mean 0.357 95% KM (Percentile Bootstrap) UCL 0.543
64 Median 0.0486 95% KM {Chebyshev) UCL 0.809
65 sD 1.53 97.5% KM (Chebyshev) UCL 1.004
66 k star 0.251 99% KM {Chebyshev) UCL 1.387
67 Theta star 1.425
63 Nu star 109.8 Potential UCLs to Use
69 AppChi2 86.6 97.5% KM (Chebyshev) UCL 1.004
70 95% Gamma Approximate UCL 0.453
71 95% Adjusted Gamma UCL 0.453
72 Note: DU/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
5 User Selected Options .
3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRA\RAGS D Tables OUB\0 to 5 ucl.x
4 Full Precision [OFF
5 Confidence Coefficient 95%
6 Number of Bootstrap Operations {2000
7
8
9 24DDE
10
1 General Statistics
12 Number of Valid Data 222 Number of Detected Data 51
13 Number of Distinct Detected Data 47 Number of Non-Detect Data 171
14 Percent Non-Detects 77.03%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.002 Minimum Detected -6.215
18 Maximum Detected 0.82 Maximum Detected -0.198
19 Mean of Detected 0.0851 Mean of Detected -3.66
20 8D of Detected 0.162 3D of Detected 1.483
29 Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
22 Maximum Non-Detect 19 Maximum Non-Detect 0.642
23
24 Note: Data have multiple DLs - Use of KM Method Is recommended Number treated as Non-Detect 222
25 For ali methods (except KM, DL/2, and ROS Methods}), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormail Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.373 Lilliefors Test Statistic 0.143
31 5% Lilliefors Critical Value 0.124 5% Lilliefors Critical Value 0.124
39 Data not Normal at 5% Significance Level Data not Legnormal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Methad BL/2 Substitution Method
36 Mean 0.0538 Mean -3.8
37 sb 0.112 sb 1.32
18 95% DL/2 (1) UCL 0.066 95% H-Stat (DL/2) UCE 0.069
39
40 Maximum Likelihcod Estimate(MLE) Methcd% N/A Log ROS Method
41 MLE method failed to converge properiy Mean in L.og Scale -5.214
42 SDin Log Scale 1.454
43 Mean in Original Scale 0.0241
44 SDin Criginal Scale 0.084
45 95% Percentile Bootstrap UCL 0.0344
46 95% BCA Bootstrap UCL 0.0375
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected)} 0.509 Data do not follow a Discernable Distribution (0.05)
50 Theta Star: 0.167
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51 nu star 51.9
52
53 A-D Test Statistic 3.601 Nonparametric Statistics
54 5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.812 Mean 0.0257
56 5% K-8 Critical Value 0.131 SD 0.0845
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00583
58 95% KM (t) UCL 0.0354
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0353
60 Gamma ROCS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0353
61 Minimum 0.002 95% KM (bootstrap t) UCL 0.0405
62 Maximum 0.82 95% KM (BCA) UCL 0.0375
63 Mean 0.0977 95% KM (Percentile Bootstrap) UCL 0.0355
64 Median 0.052 95% KM (Chebyshev) UCL 0.0511
65 SD 0.108 97.5% KM (Chebyshev) UCL 0.0621
66 k star 0.893 99% KM {Chebyshev) UCL 0.0838
67 Theta star 0.109
68 Nu star 396.5 Potential UCLs to Use
69 AppChi2 351.3 95% KM (BCA} UCL 0.0375
70 85% Gamma Approximate UCL 6.1
71 95% Adjusted Gamma UCL 0.1
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File [CA\Documents and Settingsirsarmiento\My Documents\Projects\imontrase\HRA\RAGS D Tables OUGY0 to 5 ucl.y
4 Full Precision |OFF

5 Confidence Coefficient |95%

5 Number of Bootstrap Operations {2000

7

8

9 44DDE

10

11 General Statistics

12 Number of Valid Observations ;227 Number of Distinct Observations 118
13

14 Raw Statistics Log-transformed Statistics

15 Minimum 0.00085 Minimum of Log Data|-7.07
16 Maximum | 3.8 Maximum of Log Data|1.335
17 Mean | 0.257 Mean of log Data(-2.411
18 Median 0.1 SD of log Data|1.533
19 SD10.504

20 Coefficient of Variation 1.962

21 Skewness 4.617

22

g Relevant UCL Statistics

24 Normal Distribution Test Lognormai Distribution Test

o5 Lilliefors Test Statistic|0.306 Lilliefors Test Statistic|0.0648
26 Lilliefors Critical Value0.0588 Lilliefors Critical Value(0.0588
27 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

28

g Assuming Normal Distribution Assuming Lognormal Distribution

30 95% Student's-t UCL‘U.S'IZ 95% H-UCL|0.381
3 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL[0.471
32 95% Adjusted-CLT UCL |0.323 97.8% Chebyshev (MYUE) UCL|0.55
33 95% Modified-t UCL|0.314 99% Chebyshev (MVUE) UCL!0.706
34

35 Gamma Distribution Test Data Distribution

36 k star (bias corrected)|0.584 Data do not follow a Discernable Distribution (0.05)

37 Theta Star|0.439

38 MLE of Mean |0.257

ag MLE of Standard Deviation |0.336

40 nu star|265.4

41 Approximate Chi Square Value (.05)(228.6 Nonparametric Statistics

42 Adjusted l.eve! of Significance|0.0489 95% CLT UCL|0.312
43 Adjusted Chi Square Value{228.4 95% Jackknife UCL|0.312
44 95% Standard Bootstrap UCL|0.312
45 Anderson-Darling Test Statistic|3.95 95% Bootstrap-t UCL|0.33
46 Anderson-Darling 5% Critical Value|0.812 95% Hall's Bootstrap LUICL;0.325
47 Kolmogorov-Smirnov Test Statistic|0.0905 95% Percentile Bootstrap UCL;0.314
48 Kalmaogorov-Smirnov 5% Critical Value |0.0636 95% BCA Bootstrap UCL|0.325
49 Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL;0.402

4]
L]

i
:

97.5% Chebyshev(Mean, Sd) UCL |0.465
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51 Assuming Gamma Distribution 99% Chebyshev({Mean, Sd) UCL[0.589
52 95% Approximate Gamma UCL |0.298
53 95% Adjusted Gamma UCL|0.298
54
55 Potential UCL to Use Use 97.5% Chebyshev {Mean, Sd) UCL|0.465
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRAVRAGS D Tables OUSV to 5 ucl.A
4 Full Precision |OFF

5 Confidence Coefficient |95%

5 Number of Bootstrap Operations | 2000

7

8

9 24pDT

10

1 General Statistics

12 Number of Valid Data 213 Number of Detected Data 182
13 Number of Distinct Detected Data 114 Number of Non-Detect Data 3
14 Percent Non-Detects 14.55%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0016 Minimum Detected -6.438
18 Maximum Detected i1 Maximum Detected 2.398
19 Mean of Detected 0.297 Mean of Detected -3.048
20 SD of Detected 1.206 Sb of Detected 1.636
21 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
29 Maximum Non-Detect 0.37 Maximum Non-Detect -0.994
23

o4 |Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 195
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 18
26 Observations < Largest N[} are treated as NDs Single DL Non-Detect Percentage 91.55%
27

o8 UCL Statistics

og Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.403 Lilliefors Test Statistic 0.0598
31 5% Lilliefors Critical Value 0.0657 5% Lilliefors Critical Value 0.0657
22 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normat Distribution Assuming L.ognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

5 Mean 0.26 Mean -3.17
37 sb 1.118 sSD 1.607
38 95% DL/2 (1) UCL 0.386 95% H-Stat (DL/2) UCL 0.189
| 39|

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

4 MLE yields a negative mean Mean in Log Scale -3.26
42 SO in Log Scale 1.638
43 Mean in Original Scale 0.256
44 SD in Original Scale 1.118
45 95% Percentile Bootstrap UCL 0.391
46 95% BCA Bootstrap UCL 0.443
47

48 Gamma Distribution Test with Detected Vaiues Only Data Distribution Test with Detected Values Only

49 . k star (bias corrected) 0.362 Data appear Lognormal at 5% Significance Level

50 Theta Star 0,8225
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51 nu star 131.7
52
53 A-D Test Statistic 16.41 Nonparametric Statistics
54 5% A-D Critical Value 0.853 Kaptan-Meier (KM) Method
55 K-S Test Statistic 0.853 Mean 0.257
56 5% K-8 Critical Value 0.0735 sD 1.118
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0767
58 95% KM (1) UCL 0.384
59 Assuming Gamma Distribution 95% KM (z) UCL 0.383
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.384
61 Minimum 1E-08 95% KM (bootstrap t} UCL 0.485
62 Maximum ek 95% KM (BCA) UCL 0.389
63 Mean 0.26 95% KM {Percentile Bootstrap) UCL 0.391
64 Median 0.03% 95% KM (Chebyshev} UCL 0.591
65 8D 1.118 97.5% KM {Chebyshev} UCL 0.736
66 k star 0.201 99% KM {Chebyshev} UCL 1.02
67 Theta star 1.289
68 Nu star 85.82 Potential UCLs to Use
69 AppChi2 65.47 97.5% KM (Chebyshev) UCL 0.736
70 95% Gamma Approximate UCL 0.34
2 95% Adjusted Gamma UCL 0.341
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmientciMy Documents\Projects\imontrose\HRA\RAGS D Tables QUGB to 5 uci A
4 Full Precision [OFF

5 Confidence Coefficient [95%

6 Number of Bootstrap Operations 12000

7

8

9| 44DDT

10

1 General Statistics

12 Number of Valid Data 213 Number of Detected Data 182
13 Number of Distinct Detected Data 114 Number of Non-Detect Data 31
14 Percent Non-Detects 14.55%
15

18 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0016 Minimum Detected -6.438
18 Maximum Detected 11 Maximum Detected 2.308
19 Mean of Detected 0.297 Mean of Detected -3.048
20 SD of Detected 1.206 8D of Detected 1.636
21 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.658
29 Maximum Non-Detect 0.37 Maximum Non-Detect -0.994
23

24 Note: Data have muitiple DLs - Use of KM Method is recommended Number treated as Non-Detect 195
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18
%6 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.55%
27

o8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormat Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.403 Lilliefors Test Statistic 0.0596
31 5% Lilliefors Critical Value 0.0657 5% L.illiefors Critical Value 0.0657
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.26 Mean -3.17
37 sD 1.118 sh 1.607
38 95% DL/2 (1) UCL 0.386 95% H-Stat (DL/2) UCL 0.189
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 MLE yields a negative mean Mean in Log Scale -3.26
42 5D in Log Scale 1.638
43 Mean in Original Scale 0.256
a4 SD in Original Scale 1.118
45 95% Percentile Bootstrap UCL 0.397
46 95% BCA Bootstrap UCL 0.438
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.362 =>  Data appear Lognormal at 5% Significance Level

50 Theta Star 0.822




| B | c | D | E F | I | J | K L
51 nu star 131.7
52
53 A-D Test Statistic 16.41 Nonparametric Statistics
54 5% A-D Critical Value 0.853 Kaplan-Meier (KM} Methad
55 K-S Test Statistic 0.853 Mean 0.257
56 5% K-8 Critical Value 0.0735 sD 1.116
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0767
58 95% KM {t) UCL 0.384
59 Assuming Gamma Distribution 95% KM () UCL 0.383
60 Gamma ROS Statistics using Extrapolated Data 85% KM (jackknife) UCL 0.384
&1 Minimum 1E-08 §5% KM {booistrap t) UCL 0.505
62 Maximum 11 95% KM (BCA) LICL 0.404
63 Mean 0.26 95% KM (Percentile Bootstrap) UCL 0.389
64 Median 0.039 95% KM (Chebyshev) UCL 0.591
65 SD 1.118 97.5% KM (Chebyshev) UCL 0.736
66 k star 0.201 99% KM (Chebyshev) UCL 1.02
67 Theta star 1.289
68 Nu star 85.82 Potential UCLs to Use
59 AppChi2 65.47 97.5% KM (Chebyshev) UCL 0.736
70 95% Gamma Approximate UCL 0.34
71 95% Adjusted Gamma UCL | 0.341
72 Note: DL/2 is not a recommended method.

73




A ] B | C D | E |

e

T I N

General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File {C:Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRA\RAGS D Tables CUB\0 to 5 uel.
4 Full Precision jOFF

5 Confidence Coefficient {95%

6 Number of Bootstrap Operations 2000

7

8

9 dieldrin

10

1 General Statistics

12 Number of Valid Data 228 Number of Detected Data 108
13 Number of Distinct Petected Data 68 Number of Non-Detect Data 120
14 Percent Non-Detects 52.63%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0013 Minimum Detected -6.645
18 Maximum Detected 0.045 Maxirmum Detected -3.101
19 Mean of Detected 0.0101 Mean of Detected -4.832
20 SD of Detected 0.00792 5D of Detected 0.686
29 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
22 Maximum Non-Detect 1.9 Maximum Non-Detect 0.642
23

24 Note: Data have muitiple DLs - Use of KM Method is recommended Number treated as Non-Detect 228
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs ; Single DL Non-Detect Percentage| 100.00%
27|

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

a0 Lilliefors Test Statistic 0.198 Lilliefors Test Statistic 0.071
39 5% Lilliefors Critical Value 0.0853 5% Lilliefors Critical Value 0.0853
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0558 Mean -4.069
37 5D 0.131 sD 1.405
38 95% DL/2 (1} UCL 0.0701 95% H-Stat (DL/2) UCL 0.0685
39

40 Maximum Likelthood Estimate(MLE) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in L.og Scale -4,968
42 SDin Log Scale 0.598
43 Mean in Original Scate| 0.00838
44 SB in Original Scale 0.00615
45 95% Percentile Bootstrap UCL|  0.00909
46 985% BCA Bootstrap UCL 0.00916
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 ) k star (bias corrected) 2.237 Data appear Lognormal at 5% Significance Level

50 Theta Star 0.0045
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51 nu star 483.2
52
53 A-D Test Statistic 1.188 Nonparametric Statistics
54 5% A-D Critical Value 0.763 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.763 Mean 0.00889
56 5%_K—S Critical Value 0.0884 SD 0.0072
57 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.0008102
58 95% KM () UCL 0.0099
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0099
60 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL 0.0099
61 Minimurn 1E-09 95% KM (bootstrap t) UCL 0.0101
62 Maximum 0.045 95% KM (BCA) UCL]  0.00991
63 Mean 0.0105 95% KM (Percentile Bootstrap) UCL;  0.00988
64 Median 0.00845 85% KM (Chebyshev) UCL 0.0116
65 sD 0.0065 97.5% KM (Chebyshev) UCL 0.0127
66 k star 1.968 99% KM (Chebyshev) UCL 0.015
67 Theta star|  0.00533
68 Nu star 897.5 Potential UCLs to Use
69 AppChi2 829 95% KM (f} UCL 0.0098
70 95% Gamma Approximate UCL 0.0114 §5% KM (% Bootstrap)} UCL,  0.009588
71 95% Adjusted Gamma UCL 0.0114
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Cptions

3 From File |C:\Documents and Settingsirsarmiento\My Documents\Projectsimontrose\HRARAGS D Tables OUB to 5 ucl.o
4 Full Precision |OFF

5 Confidence Coefficient |95%

5 Number of Bootstrap Operations | 2000

7

8

9 heptacior

10

T General Statistics

12 Number of Valid Data 228 Number of Detected Data 70
13 Number of Distinct Detected Data 48 Number of Non-Detect Data 158
14 Percent Non-Detects 69.30%
15

16 Raw Statistics | og-transformed Statistics

17 Minimum Detected 0.00038 Minimum Detected -7.849
18 Maximum Detected 0.15 Maximum Detected -1.897
19 Mean of Detected 0.0103 Mean of Detected -5.247
20 SD of Detected 0.0193 SD of Detected 1.106
21 Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
27 Maximum Non-Detect 0.97 Maximum Non-Detect -0.0305
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 228
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.303 Lilliefors Test Statistic 0.0871
34 5% Lilliefors Critical Value 0.106 5% Lilliefars Critical Value 0.108
3 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0305 Mean -4.559
37 SD 0.0663 sD 1.395
38 95% DL/2 (1) UCL 0.0378 95% M-Stat (DL2) UCL 0.0407
35

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Methad

41 MLE method failed to converge properly Mean in Log Scale -5.676
42 8D in Log Scale 0.877
43 Mean in Original Scale]  0.00563
44 8D in Original Scale 0.0113
45 i 95% Percentile Bootstrap UCL]  0.00695
46 95% BCA Bootstrap UCL|  0.00782
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star {bias corrected) 0.845 Data appear Lognormal at 5% Significance Level

50 Theta Star 0.0122
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51 nu star 118.4
52
53 A-D Test Statistic 1.873 Nonparametric Statistics
54 5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.787 Mean| 0.00622
56 5% K-S Critical Value 0.11 sD 0.0121
57 Data not Gamma Distributed at 5% Significance Level SE of Mean! 0.0009143
58 95% KM (ff UCL.  0.00773
59 Assuming Gamma Distribution 85% KM {z) UCL! 0.00772
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL}  0.00772
61 Minimum|  0.00039 95% KM (bootstrap t) UCL{  0.00856
62 Maximum 0.15 95% KM {(BCAyUCL| 0.00774
63 Mean 0.0109 95% KM (Percentile Bootstrap) UCL|  0.00778
64 Median|  0.00996 95% KM {Chebyshev) UCL 0.0102
65 sD 0.0112 97.5% KM (Chebyshev) UCL 0.0119
66 k star 2.016 99% KM {Chebyshev) UCL 0.0153
67 Theta star 0.00542
68 Nu star 919.4 Potential UCLs to Use
69 AppChiz 850 95% KM (BCAYUCL] 0.00774
70 85% Gamma Approximate UCL 0.0118
71 95% Adjusted Gamma UCL 0.0118
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |Ci\Documents and Settings\rsarmiento\My DocumentsiProjectsimontrose\HRAVRAGS D Tables QUG to 5 ucl A
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations 2000

7

8

9 hptaclor epox

10

1 General Statistics

12 Number of Valid Data 228 Nurnber of Detected Data 70
13 Number of Distinct Detected Data 45 Number of Non-Detect Data 158
14 Percent Non-Detects 69.30%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00051 Minimum Detected -7.581
18 Maximum Detected 0.068 Maximum Detected -2.688
19 Mean of Detected 0.00734 Mean of Detected -5.426
20 SD of Detected 0.00983 SD of Detected 0.978
21 Minimum Non-Detect 0.0017 Minimum Non-Detect -6.377
59 Maximum Non-Detect 0.97 Maximum Non-Detect -0.0305
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 228
25 For all methods {(except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.257 Lilliefors Test Statistic 0.119
31 5% Lilliefors Critical Value 0.106 5% Lilliefors Critical Value 0.106
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Disfribution

35 BL/2 Substitution Method DL/2 Substitution Method

%6 Mean 0.0294 Mean -4.635
37 8D 0.066 SD 1.406
a8 95% DL/2 {t) UCL 0.0367 95% H-Stat (DL/2) UCL 0.0382
39

40 Maximurm Likelihood Estimate(MLE) Method NIA Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -5.792
42 SD in Log Scale 0.784
43 Mean in Original Scale 0.00442
44 SD in Original Scale 0.0059%
45 95% Percentile Bootstrap UCL 0.00511
46 95% BCA Bootstrap UCL 0.00535
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 1.078 Data do not foliow @ Discernable Distribution (0.05)

50 Theta Star 0.0068
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51 nu star 151
52
53 A-D Test Statistic 2.265 Nonparametric Statistics
54 5% A-D Critical Value 0.778 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.778 Mean; 0.00489
56 5% K-8 Critical Value 0.109 SDi  0.00688
57 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.0005669
cs 95% KM (t) UCL|  0.00583
59 Assuming Gamma Distribution 95% KM (z) UCL|  0.00582
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL|  0.00583
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.00861
62 Maxirnum 0.068 95% KM (BCA) UCL 0.00591
63 Mean 0.00837 95% KM (Percentile Bootstrap) UCL 0.00579
64 Median|  0.00681 95% KM {Chebyshev) UCL| 0.00738
65 SD|  0.00722 §7.5% KM {Chebyshev) UCL| 0.00843
66 K star 0.606 99% KM {Chebyshev) UCL 0.0105
67 Theta star 0.0138
68 Nu star 276.3 Potential UCLs to Use
69 AppChi2 238.8 95% KM (ty UCL]  0.00583
70 95% Gamma Approximate UCL 0.00969 95% KM (% Bootstrap) UCL 0.00579
71 95% Adjusted Gamma UCL 0.0097
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

;_ User Selected Options

3 From File {Ci\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRAVRAGS D Tables OUS\0 to 5 ucl.
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Opetations 2000

7

8

9 alpha-chlordane

10

11 General Statistics

12 Number of Valid Data 228 Number of Detected Data 138
13 Number of Distinct Detected Data 94 Number of Non-Detect Data 80
14 Percent Non-Detects 39.47%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected (0.00042 Minimum Detected -7.775
18 Maximum Detected 0.78 Maximum Detected -0.248
19 Mean of Detected 0.0552 Mean of Detected -4.083
20 SD of Detected 0.119 8D of Detected 1.46
24 Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
29 Maximum Non-Detect 0.97 Maximum Non-Detect -0.0305
23

24 Note: Data have muitiple DLs - Use of KM Method is recommended MNumber treated as Non-Detect 228
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage; 100.00%
27

28 UCL Statistics

29 Normmal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.323 Lilliefors Test Statistic 0.115
39 5% Lilliefors Critical Value 0.0754 5% Lilliefors Critical Value 0.0754
a0 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normatl Distribution Assuming Lognhormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0581 Mean -3.906
537 SD 0.1 8D 1.451
38 85% DL/2 (t) UCL 0.0702 95% H-Stat (DL/2) UCL 0.0735
39

40 Maximum Likelihood Estimate{MLE) Method NIA Log ROS Methad

41 MLE method failed to converge properly Mean in Log Scale -4.433
49 SDin Log Scale 1.336
43 Mean in Original Scale 0.0374
44 8D in Original Scale 0.0953
45 | 95% Percentile Bootstrap UCL 0.0487
46 | 95% BCA Bootstrap UCL 0.0497
47 %

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.52 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.106

1]
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51 nu star 143.6
52
53 A-D Test Statistic 8.2 Nonparametric Statistics
54 5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.817 Mean 0.0388
56 5% K-S Critical Value 0.0841 sSD 0.0962
57 Data not Gamma Distributed at 5% Significance Level SE of Mean|  0.00651
58 95% KM (t} UCL 0.04986
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0495
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0456
61 Minimum 0.00042 95% KM (bootstrap t) UCL 0.0522
62 Maximum 0.78 95% KM {(BCA) UCL 0.0458
63 Mean 0.0541 95% KM (Percentile Bootstrap) UCL 0.0487
64 Median 0.0315 985% KM (Chebyshev) UCL 0.0872
65 SD 0.0935 97.5% KM (Chebyshev) UCL 0.0795
66 k star 6.781 99% KM (Chebyshev) UCL 0.104
67 Theta star 0.0693
68 Nu star 356 Potential UCLs to Use
59 AppChi2 3133 95% KM (Chebyshev) UCL 0.0672
70 95% Gamma Approximate UCL 0.0615
71 95% Adjusted Gamma UCL 0.0615
7 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Datects
2 User Selected Options
3 From File :Ci\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRA\RAGS D Tables OUB\0 to 5 ucl.»
4 Full Precision |OFF
5 Confidence Coefficient |95%
6 Number of Bootstrap Operations  |2000
7
8
9 g-chlordane
10
11 General Statistics
12 Number of Valid Data 228 Numnber of Detected Data 165
13 Number of Distinct Detected Data 103 Number of Non-Detect Data 63
14 Percent Non-Detects 27.63%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00054 Minimum Detected -7.524
18 Maximurn Detected 0.63 Maximum Detected -0.462
19 Mean of Detected 0.0519 Mean of Detected -4.038
20 SD of Detected 0111 SD of Detected 1.376
2 Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
22 Maximum Non-Detect 0.97 Maximum Nen-Detect -0.0305
23
4 |Note: Data have multiple DLs - Use of KM Methed is recommended Number treated as Non-Detect 228
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 8]
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage;  100.00%
27
28 UCL Statistics
29 Normal Distribution Test with Detected Values Only Legnormal Distribution Test with Detected Values Only
a0 Lilliefors Test Statistic 0.321 Lilliefors Test Statistic 0.0818
24 5% Lilliefors Critical Value 0.069 5% Lilliefars Critical Value 0.069
a2 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Leve!
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
6 Mean 0.0576 Mean -3.899
37 SD 0.11 sD 1.417
a8 85% DL/2 (t) UCL| 0.0696 95% M-Stat (DL/2) UCL 0.0704
39
40 Maximum Likelihood Estimate{MLE) Method N/A Log ROS Method
41 MLE method failed to converge properly Mean In Log Scale -4,235
42 SDin Log Scale 1.203
43 | Mean in Criginal Scale 0.0409
44 S0 in Original Scale 0.0959
45 ! 95% Percentile Bootstrap UCL. 0.0523
46 95% BCA Bootstrap UCL 0.0538
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 K star (bias corrected) 0.569 Data do not follow a Discernable Distribution (0.05)
50 Theta Star; 0.0912




F | i J | K L
51 nu star 187.9
52
53 A-D Test Statistic 9.03 Nonparametric Statistics
54 5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.813 Mean 0.042
56 5% K-S Critical Value 0.0765 SD 0.0966
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0065
58 95% KM (tj UCL 0.0528
59 Assuming Gamma Distribution 95% KM () UCL 0.0527
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0528
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.0554
62 Maximum 0.63 95% KM {BCA) UCL 0.0538
63 Mean 0.0493 95% KM (Percentile Bootstrap) UCL 0.0528
64 Median 0.015 95% KM (Chebyshev) UCL 0.0704
65 Sh 0.097 97.5% KM (Chebyshev) UCL 0.0826
66 k star 0.321 99% KM (Chebyshev} UCL 0.107
657 Theta star 0.153
68 Nu star 146.6 Potential UCLs to Use
69 AppChi2 119.6 95% KM (Chebyshev) UCL 0.0704
70 §5% Gamma Approximate UCL 0.0604
2 95% Adjusted Gamma UCL 0.0604
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmientciMy Documents\Projects\imontrose\HRAVRAGS D Tables OUB\0 to 5 ucl.o
4 Full Precision [OFF

5 Confidence Coefficient 95%

6 Number of Bootstrap Operations {2000

7

8

9 aldrin

10

11 General Statistics

12 Number of Valid Data 228 Number of Detected Data 8
13 Number of Distinct Detected Data 9 Number of Non-Detect Data 219
14 Percent Non-Detects 96.05%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00031 Minimum Detected -8.079
18 Maximum Detected 0.0021 Maximum Detected -6.166
19 Mean of Detected| 0.0008156 Mean of Detected -7.253
20 SD of Detected| 0.0005232 SD of Detected 0.541
21 Minimum Non-Detect 0.0008 Minimum Non-Detect -7.013
29 Maximum Non-Detect 0.97 Maximum Non-Detect -0.0306
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 228
a5 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

og Warning: There are only 9 Detected Values in this data

29 Note: it should be noted that even though bootstrap may be performed on this data set

30 the resulting calculations may not be reliable enough to draw conclusions

31

32 It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

33

34

a5 UCL Statistics

6 Normal Distribution Test with Detected Values Only Lognorma! Distribution Test with Detected Values Only

37 Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.953
38 5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Criticat Value 0.828
ag Data not Normal at 5% Significance Level Data appear Loghormal at 5% Significance Level

40

41 Assuming Normal Distribution Assuming Lognormal Distribution

42 DL/2 Substitution Methed DLf2 Substitution Method

43 Mean 0.0297 Mean -4.576
44 sD 0.0658 Sb 1.402
45 95% DL/2 (t) UCL 0.0369 95% H-Stat (DL/2) UCL 0.0362
46

47 Maximum Likelihood Estimate{MLE) Methcd NIA Log ROS Method

48 MLE method failed to converge properly Mean in Log Scale -7.335
49 SDin Log Scale 0.368
50 Mean in Original Scale| 0.0006984
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51 8B in Original Scale| 0.0002694
52 95% Percentile Bootstrap UCL| 0.0007282
53 95% BCA Bootstrap UCL| 0.0007291
54
55 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
56 k star (bias corrected) 2.542 Data appear Gamma Distributed at 5% Significance Level
57 Theta Star; 0.0003209
58 AU star 45.75
59
50 A-D Test Statistic 0.412 Nonparametric Statistics
61 5% A-D Critical Value 0.726 Kaplan-Meier (KM} Method
62 K-S Test Statistic 0.726 Mean| 0.0007307
63 5% K-S Critical Value 0.281 SD| 0.000386
64 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0.0001092
65 95% KM {t) UCL| 0.000911
66 Assuming Gamma Distribution 95% KM {(z) UCL| 0.0009103
67 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 0.0009161
63 Minimum 1E-09 895% KM (bootstrap t} UCL| 0.0009688
69 Maximum 0.0021 95% KM (BCA) UCL| 0.0002125
70 Mean| 0.0008599 95% KM {Percentile Bootstrap) UCL| 0.0009119
71 Median| 0.000915 95% KM (Chebyshev) UCL|  0.00121
72 SD| 0.0003667 97.5% KM {Chebyshev) UCL|  0.00141
73 k star 1.621 99% KM {Chebyshev) UCL[  0.00182
74 Theta star| 0.0005305
75 Nu star 738.1 Potential UCLs to Use
76 AppChi2 677 95% KM () UCL.| 0.000911
77 5% Gamma Approximate UCL.| 0.0009388
78 95% Adjusted Gamma UCL| 0.0009393
79 Note: DL/2 is not a recommended method.
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General UCL Statistics for Full Data Sets

; User Selected Options

3 From File C\Documents and Setfings\rsarmiento\My Documents\Projects\montrose\HRA\RAGS D Tables OUB\0 to 5 uct.x
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations 2000

7

8

9 endrin ald

10

11 General Statistics

12 Number of Valid Observations|227 Number of Distinct Observations 156

13

14 Raw Statistics Log-transformed Statistics

15 Minimum [0.00022 Minimum of Log Data|-8.422
18 Maximum|1.9 Maximum of Log Data|0.642
17 Mean|0.117 Mean of log Data}-3.239
18 Median |0.037 SD of log Data|1.459
19 SD|0.26

20 Coefficient of Variation |2.226

21 Skewness|4.938

22

23 Relevant UCL Statistics

24 Norma! Distribution Test Legnormal Distribution Test

25 Lilliefors Test Statistic:0.357 Lilliefors Test Statistic|0.113
26 Lilliefors Critical Value0.0588 Lilliefors Critical Value |0.0588
27 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

28

29 Assuming Normat Distribution Assuming Lognormal Distribution

30 95% Student's-t UCL‘0.145 85% H-UCL|0.146
31 95% UCLs (Adjusted for Skewness) 985% Chebyshev (MVUE) UCL |0.179
32 95% Adjusted-CLT UCL|0.151 97.5% Chebyshev (MVUE) UCL|0.208
13 95% Modified-t UCL |0.146 99% Chebyshev (MVUE) UCL |0.265
34

35 Gamma Distribution Test Data Distribution

36 k star (bias corrected) | 0.566 Data do not follow a Discernable Distribution (0.05)

37 Theta Star|0.206

38 MLE of Mean |0.117

3g MLE of Standard Deviation |0.155

40 nu star|256.9

41 Approximate Chi Square Value {.05)]220.7 Nonparametric Statistics

42 Adjusted Level of Significance |0.0489 95% CLT UCL:0.145
43 Adjusted Chi Square Value|220.5 95% Jackknife UCL 0.145
44 95% Standard Bootstrap UCL!0.145
45 Anderson-Darling Test Statistic; 10.92 95% Bootstrap-t UCLi0.155
46 Anderson-Darling 5% Critical Value |0.814 95% Hall's Bootstrap UCL|0.155
47 Kolmogorov-Smirnov Test Statistic|0.227 95% Percentile Bootstrap UCL{0.146
48 Kolmogarov-Smirnov 5% Critical Value|0.0637 95% BCA Bootstrap UCL.{0.151
49 Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL{0.192

]

|

57.5% Chebyshev(Mean, Sd) UCL

0.225
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‘ 51 Assuming Gamma Distribution 99% Chebyshev(Mean, 8d) UCL|0.288
50 95% Approximate Gamma UCL 0,136
53 95% Adjusted Gamma UCL{0.136
54
55 Potential UCL to Use

Use 97.5% Chebyshev {Mean, Sd) UCL:0.225

56
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRA\RAGS D Tables OUB\0 to 5 ucl.y
4 Full Precision [OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations {2000

7

8

9 1260

10

11 General Statistics

12 Number of Valid Data 135 Number of Detected Data 10
13 Number of Distinct Detected Data 8 Number of Non-Detect Data 125
14 Percent Non-Detects 92.59%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.01 Minimum Detected -4.605
18 Maximum Detected 0.067 Maximum Detected -2.703
19 Mean of Detected 0.0288 Mean of Detected -3.709
20 8D of Detected 0.019 SD of Detected 0.578
21 Minimum Non-Detect 0.033 Minimum Non-Detect -3.411
29 Maximum Non-Detect 1.8 Maximum Non-Detect 0.588
23

24 Note: Data have multiple BLs - Use of KM Methed is recommended Number treated as Non-Detect 135
o5 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage!  100.00%
27

28 UCL Statistics

28 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values QOnly

30 Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.909
31 5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
32 Data not Norma! at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0508 Mean -3.314
37 sD 0.175 sSD 1.156
ag 95% DL/2 (t) UCL 0.118 95% H-Stat (DL/2) UCL 0.095
39

40 Maximum Likelihood Estimate{(MLE) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -3.809
42 SDin Log Scale 0.363
43 " Mean in Criginal Scale 0.0215
44 SDb in Original Scale 0.00863
45 95% Percentile Bootstrap UCL 0.0227
46 85% BCA Bootstrap UCL 0.0228
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 T k star {bias corrected) 2.337 Data appear Gamma Distributed at 5% Significance Level

50 Theta Star 0.0123
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51 .- nu star 46.73
52
53 A-D Test Statistic 0.731 Nonparametric Statistics
54 5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method
55 K-8 Test Statistic 0.732 Mean 0.021
56 5% K-S Critical Value 0.268 SD| 0.00808
57 Data appear Gamma Distributed at 5% Significance Level SE of Mean]  0.00203
58 95% KM {t) UuCL 0.0244
59 Assuming Gamma Distribution 95% KM {z} UCL 0.0244
60 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife} UCL 0.0246
61 Minimum 0.01 95% KM (bootstrap t) UCL 0.0244
62 Maximum 0.067 95% KM (BCA) UCL 0.0243
63 Mean 0.0282 95% KM (Percentile Bootstrap) UCL 0.0243
64 Median 0.0276 95% KM (Chebyshev) UCL 0.0299
65 SD|  0.00568 97.5% KM (Chebyshev) UCL. 0.0337
66 k star 29.2 99% KM (Chebyshev) UCL 0.0412
67 Theta star| 0.000965%
58 Nu star 7883 Potential UCLS to Use
69 AppChi2 7678 95% KM () UCL 0.0244
70 95% Gamma Approximate UCL 0.029
71 95% Adjusted Gamma UCL 0.029
72 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRAWCL calcs\0 to 16 fi0 to 16.xls.
4 Full Precision |OFF
5 Confidence Coefficient [95%
6 Number of Bootstrap Operations (2000
7
8
9 24DDD
10
1 General Statistics
12 Number of Valid Data 483 Number of Detected Data 422
13 Number of Distinct Detected Data 195 Number of Non-Detect Data 71
14 Percent Non-Detects 14.40%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00079 Minimum Detected -7.143
18 Maximum Detected 18 Maximum Detected 2.89
19 Mean of Detected 0.43 Mean of Detected -2.969
20 SD of Detected 1412 SD of Detected 2.049
21 Minimum Non-Detect 0.0036 Minimum Non-Detect -5.627
92 Maximum Non-Detect 2 Maximum Non-Detect 0.693
23
24 Note: Data have muitiple DLs - Use of KM Method is recommended Numiber treated as Non-Detect 471
25 For ali methods (except KM, DL/2, and ROS Methods), Number treated as Detected 22
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.54%
27
o8 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.381 Lilliefors Test Statistic 0.0643
31 5% Lilliefors Critical Value 0.0431 5% Lilliefors Critical Value 0.0431
22 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Leve!
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL./2 Substitution Method
36 Mean 0.38 Mean -3.062
37 sSD 1.314 sD 1.998
38 95% DL/2 (t) UCL 0.477 95% H-Stat (DL/2) UCL 0.447
39
40 Maximum Likelihood Estimate(MLE} Method NA Log ROS Method
41 MLE ylelds a negative mean Mean in Log Scale -3.205
42 SDin Log Scale 2.026
43 Mean in Original Scale 0.371
44 SD in Original Scale 1.315
45 95% Percentile Bootstrap UCL 0.474
46 95% BCA Bootstrap UCL 0.508
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k stari{bias corrected) 0.32 Data do not follow a Discernable Distribution {0.05)
50 Theta Star 1.343
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54 nu star 270.3
52
53 A-D Test Statistic 26.23 Nonparametric Statistics
54 5% A-D Critical Value 0.866 Kaplan-Meier (KM) Method
55 K-8 Test Statistic 0.866 Mean 0.372
56 5% K-S Critical Value 0.0478 SD 1.313
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0592
58 95% KM (t) UCL 0.469
50 Assuming Gamma Distribution 95% KM (2) UCL 0.469
50 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.469
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.516
62 Maximum 18 95% KM (BCA) UCL 0.466
63 Mean 0.379 95% KM (Percentile Bootstrap} UCL 0.474
64 Median 0.034] - 95% KM (Chebyshev} UCL 0.63
&5 SD 1.314 97.5% KM {Chebyshev} UCL 0.742
66 k star 0.198 89% KM (Chebyshev) UCL 0.961
67 Theta star 1.8909
68 Nu star 195.6 Potential UCLs to Use
69 AppChi2 164.3 97.5% KM (Chebyshev) UCL 0.742
70 95% Gamma Approximate UCL 0.451
71 95% Adjusted Gamma UCL 0.451
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File (C:Documents and Settings\rsarmiento\My Documents\Projects\mantrose\MRAVUCL cales\0 to 16 f\0 to 16.x1s.w
4 Full Precision {OFF

5 Confidence Coefficient ;95%

6 Number of Bootstrap Cperations 2000

7

8

9 44DDD

10

11 General Statistics

12 Number of Valid Data 482 Number of Detected Data 468
13 Number of Distinct Detected Data 226 Number of Non-Detect Data 14
14 Percent Non-Detects 2.90%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00042 Minimum Detected 1775
18 Maximum Detected 55 Maximum Detected 4.007
19 Mean of Detected 1.138 Msan of Detected -2.037
20 SD of Detected 3.958 SD of Detected 213
21 Minimum Non-Detect 0.0041 Minimum Non-Detect -5.497
22 Maximum Non-Detect 1 Maximum Non-Detect 0
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 402
25 For all methods {except KM, DL/2, and ROS Metheds), Number treated as Detected 80
26 Observations < Largest ND are treated as NDs Single DI. Non-Detect Percentage 83.40%
27

o8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.387 Lilliefors Test Statistic 0.0308
31 5% Lilliefors Critical Value 0.041 5% Lilliefors Critical Value 0.041
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DE/2 Substitution Method DL/2 Substitution Method

36 Mean 1.107 Mean -2.085
37 SD 3.905 SD 213
38 95% DL/2 (t) UCL 1.4 95% H-Stat (DL/2) UCL 1.626
39

40 Maximum Likelihood Estimate(MLE} Method N/A Log ROS Methed

a1 MLE yields a negative mean Mean in Log Scale -2.103
42 SDin Log Scale 2.14
43 Mean in Original Scale 1.105
44 8D in Original Scale 3.905
45 95% Percentile Bootstrap UCL 1.428
46 E 95% BCA Bootstrap UCL 1.509
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.315 Data appear Lognormal at 5% Significance Level

50 Theta Star 3.611
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51 nu star 294.9
52
53 A-D Test Statistic 25.48 Nonparametric Statistics
54 5% A-D Critical Value 0.868 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.868 Mean 1.106
56 5% K-S Critical Value 0.0455 SD 3.901
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.178
sg 95% KM () UCL 1.399
59 Assuming Gamma Distribution 95% KM (z) UCL 1.398
60 Gamrma ROS Statistics using Extrapolated Data 85% KM (jackknife) UCL 1.399
61 Minimum 1E-09 95% KM {bootstrap t) UCL 1.524
62 Maximum 55 95% KM (BCA) UCL 1.423
63 Mean 1.105 95% KM (Percentile Bootstrap) UCL 1.415
64 Median 0.1 95% KM {Chebyshev) UCL 1.881
65 sSD 3.905 97.5% KM {Chebyshev) UCL 2217
66 k star 0.263 99% KM {Chebyshev) UCL 2.876
67 Theta star 4.206
68 Nu star 253.2 Potential UCLs to Use
69 AppChi2 217.4 97.5% KM (Chebyshev) UCL 2217
70 95% Gamma Approximate UCL 1.287
71 95% Adjusted Gamma UCL 1.288
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File C\Documents and Settings\rsarmiento\My Documentsi\Projectsimontrose\HRAWUCL cales\0 to 16 #10 to 16.xls.w
4 Full Precision |OFF

5 Confidence Coefficient {95%

6 Number of Bootstrap Operations  [2000

7

8

o |24DDE

10

11 General Statistics

12 Number of Valid Data 487 Number of Detected Data 130
13 Number of Distinct Detected Data 94 Number of Non-Detect Data 357
14 Percent Non-Detects 73.31%
15

16 Raw Statistics Log-transforrmed Statistics

17 Minimum Detected 0.002 Minimum Detected -8.215
18 Maximum Detected 13 Maximum Detected 0.262
19 Mean of Detected 0.144 Mean of Detected -2.981
20 SD of Detected 0.223 3D of Detected 1.537
21 Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
52 Maximum Non-Detect 20 Maximum Non-Detect 2.996
23

24 Note: Data have multiple DLs - Use of KM Methad is recommended Number treated as Non-Detect 487
o5 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

28 UCL Statistics

a9 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefors Test Statistic 0.262 Lilliefors Test Statistic 0.0931
31 5% Lilliefors Critical Value 0.0777 5% Lilliefors Critical Value 0.0777
32 Data not Normatl at 5% Significance Level Data not Laghormal at 5% Significance Level

33

24 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

35 Mean 0.162 Mean -3.392
37 sD 0.672 SD 1.637
ag 95% DU/2 (t) UCL 0.212 95% H-Stat (DL/2) UCL 0.162
39

40 Maximum Likelihood Estimate{MLE) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -4.876
42 8D in Log Scale 1.764
43 Mean in Original Scale 0.0443
44 SD in Original Scale 0.13
45 95% Percentile Bootstrap UCL 0.0544
46 95% BCA Bootstrap UCL 0.0552
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.581 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.248
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51 nu star 151
52
53 A-D Test Statistic 3.246 Nonparametric Statistics
54 5% A-D Critical Value 0.811 Kaplan-Meler (KM} Method
55 K-S Test Statistic 0.811 Mean 0.0484
56 5% K-8 Critical Value 0.0859 SD 0.133
57 Data not Gamma Disiributed at 5% Significance Level SE of Mean 0.00631
58 95% KM (t) UCL 0.0588
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0588
50 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0588
61 Minimum 0.002 95% KM {bootstrap t) UCL 0.0602
62 Maximum 1.3 95% KM {BCA) UCL 0.0597
63 Mean 0.147 95% KM (Percentile Bootstrap) UCL 0.069
64 Median 0.141 95% KM (Chebyshev) UCL 0.0759
85 SD 0.116 97.5% KM (Chebyshev) UCL 0.0878
66 k star 1.892 99% KM (Chebyshev) UCL 0.111
67 Theta star 0.0778
68 Nu star 1843 Potential UCLs to Use
69 AppChi2 1744 95% KM (Chebyshev) UCL 0.0759
70 95% Gamma Approximate UCL 0.156
71 95% Adjusted Gamma UCL 0.156
72 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File |C:ADocuments and Settings\rsarmiento\My Documents\Projectsimontrose\HRAVWCL calcs\0 to 16 fi\0 to 16.xls.w
4 Full Precision |OFF
5 Confidence Coefficient |95%
6 Number of Bootstrap Operations {2000
7
8
9 44DDE
10
11 General Statistics
12 Number of Valid Data 497 Number of Detected Data 493
13 Number of Distinct Detected Data 180 Number of Non-Detect Data 4
14 Percent Non-Detects 0.80%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.0003 Minimum Detected -8.112
18 Maximum Detected 6.5 Maximum Detected 1.872
19 Mean of Detected 0.433 Mean of Detected -2.013
20 SD of Detected 0.84 8D of Detected 1.668
21 Minimum Non-Detect 0.0041 Minimum Non-Detect -5.497
29 Maximum Non-Detect 0.8 Maximum Non-Detect -0.223
23
24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 425
o5 |For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 72
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.51%
27
o8 UCL Statistics
29 Normmal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.303 Lilliefors Test Statistic 0.0426
31 5% Lilliefors Critical Value 0.0399 5% Lilliefors Critical Value 0.0398
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
38 Mean 0.432] Mean -2.016
37 Sb 0.837 SD 1.673
38 95% DL/2 (1) UCL 0.404 95% H-Stat (DL/2) UCL 0.664
39
40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
41 MLE vields a negative mean Mean in Log Scale -2.023
42 8D in Log Scale 1.67
43 Mean in Criginal Scale 0.43
44 SD in Original Scale 0.837
45 95% Percentile Bootstrap UCL 0.495
46 95% BCA Bootstrap UCL 0.498
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 o k star (hias corrected) 0.532 Data do not follow a Discernable Distribution (0.05)
50 Theta Star 0.814
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51 nu star 524.9
52 .
53 A-D Test Statistic 9.365 Nonparametric Statistics
54 5% A-D Critical Value 0.819 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.819 Mean 0.431
56 5% K-S Critical Value 0.0431 SD 0.837
57 Data not Gamma Distributed at 5% Significance Levetl SE of Mean 0.0376
58 95% KM (1} UCL 0.493
59 Assuming Gamma Distribution 85% KM {z) UCL 0.493
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.493
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.5
62 Maximum 6.5 95% KM (BCA) UCL 0.497
63 Mean 0.431 95% KM {Percentile Bootstrap) UCL 0.492
64 Median 0.15 95% KM (Chebyshev) UCL 0.595
65 Sb 0.837 97.5% KM (Chebyshev) UCL 0.665
66 k star 0.52 99% KM (Chebyshev) UCL 0.805
67 Theta star 0.828
68 Nu star 516.8 Potential UCLs to Use
69 AppChi2 465.1 97.5% KM (Chebyshev) UCL 0.665
70 95% Gamma Approximate UCL 0.479
71 95% Adjusted Gamma UCL 0.479
72 Note: DL/2 is not a recommended methed.
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1 General UCI. Statistics for Data Sets with Non-Detects

> User Selected Options

3 From File {C:A\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRAWCL cales'0 to 16 fi0 to 16.xIs.W
4 Full Precision |OFF

5 Confidence Coefficient |95%

5 Number of Bootstrap Operations {2000

7

3

9 a-chlordane

10

1 General Statistics

12 Number of Valid Data 515 Number of Petected Data 236
13 Number of Distinct Detected Data 136 Number of Non-Detect Data 279
14 Percent Non-Detects 54.17%
15

16 Raw Statistics Log-transformed Statistics

17 Minimam Detected 0.00036 Minimum Detected -7.929
18 Maximum Detected 0.78 Maximum Detected -0.248
19 Mean of Detected 0.0535 Mean of Detected -4.136
20 SD of Detected 0.107 SD of Detected 1.542
21 Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
22 Maximum Non-Detect 10 Maximum Non-Detect 2.303
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 515
25 For all methods (except KM, DL/2, and ROS Methads), Number treated as Detected 0
96 Observaticns < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

28 UCL Statistics

ag Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Lilliefars Test Statistic 0.309 Lilliefors Test Statistic 0.0983
31 5% Lilliefors Critical Value 0.0577 5% Lilliefors Critical Value 0.0577
30 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

24 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.105 Mean -3.653
37 SD 0.346 8D 1.668
38 95% DL/2 (t) UCL 0.13 95% H-Stat (DL/2) UCL 0.153
38
40 Maximum Likelihood Estimate(MLE) Method NIA l.og ROS Method
41 MLE method failed to converge properly Mean in Log Scale -4.682
42 SDin Log Scale 1.416
43 Mean in Original Scale 0.0301
A4 SD in Original Scale 0.0758
45 95% Percentile Bootstrap UCL 0.0358
45 95% BCA Bootstrap UCL 0.0365
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Vaiues Only

49 k star (bias corrected) 0.518; Data do hot follow a Discernable Distribution {0.05)

50 Theta Star 0.103
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51 nu star 2446
52
53 A-D Test Statistic 10.37 Nonparametric Statistics
54 5% A-D Critical Value 0.819 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.819 Mean 0.0325
56 5% K-S Critical Value 0.0628 sSD 0.0788
57 Data not Gamma Distributed at 5% Significance Leve! SE of Mean 0.00368
58 95% KM {ty UCL 0.0386
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0386
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0386
61 Minimum 1E-09 95% KM (bootstrap t) UCL 0.0396
62 Maximum 0.78 95% KM {BCA) UCL 0.0385
63 Mean 0.0568 95% KM (Percentile Bootstrap) UCL 0.0389
64 Median 0.019 95% KM {Chebyshev) UCL 0.0486
65 sb 0.0875 97.5% KM (Chebyshev) UCL 0.0555
66 k star 0.207 99% KM {Chebyshev) UCL 0.0692
67 Theta star 0.274
68 Nu star 213.3 Potential UCLs to Use
69 AppChi2 180.5 95% KM (Chebyshev) UCL (0.0486
70 95% Gamma Approximate UCL 0.0671
71 95% Adjusted Gamma UCL 0.0672
72 Note: DL/2 is not a2 recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 From File |C:\Documents and Settingsirsarmiento\My Documents\Projects\montrose\HRAVWCL calcs\0 to 16 0 1o 16.ds.W
a Full Precision |[OFF
5 Confidence Coefficient |95%
6 Number of Bootstrap Operations {2000
7
8
9 g-chlordane
10
11 General Statistics
12 Number of Valid Data 514 Number of Detected Data 288
13 Number of Distinct Detected Data 143 Number of Non-Detect Data 226
14 Number of Missing Values 1 Percent Non-Detects 43.97%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.00027 Minimum Detected -8.217
18 Maximum Detected 0.63 Maximurm Detected -0.462
19 Mean of Detected 0.0518 Mean of Detected -3.999
20 3D of Detected 0.0865 SD of Detected 1.466
24 Minimum Non-Detect 0.0018 Minimurn Non-Detect -6.32
29 Maximum Non-Detect 10 Maximum Non-Detect, 2.303
23
24 Note: Data have muitiple DLs - Use of KM Method is recommended "~ Number treated as Non-Detect 514
25 For all methods (except KM, DL/2, and ROS Methods}, Number treated as Detected 0
2% Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage!  100.00%
27
28 UCL Statistics
2g Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Liliefors Test Statistic 0.297 Lilliefors Test Statistic 0.0543
31 5% Lilliefors Critical Value 0.0522 5% Lilliefors Critical Value 0.0522
32 Data not Normal! at 5% Significance Level Data not Lognormat at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormal Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
36 Mean 0.0997 Mean -3.647
37 sD 0.336 sSD 1.621
38 95% DL/2 (t) UCL 0.124 95% H-Stat (DL/2) UCL 0.183
39
40 Maximum Likelihood Estimate(MLE) Method N/A Laog ROS Method
41 MLE method falled to converge properly Mean in Log Scale -4,39
42 SDin Log Scale 1.374
43 Mean in Original Scale 0.0346
44 SD in Original Scale 0.0754
45 95% Percentile Bootstrap UCL 0.0401
46 95% BCA Bootstrap UCL 0.0411
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected); 0.591 Data do not follow a Discernable Distribution (0.05)
50 Theta Stari 0.0876
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51 AU star 340.6
52
53 A-D Test Statistic 9.125 Nonparametric Statistics
54 5% A-D Critical Value 0.812 Kaplan-Meier (KM} Method
55 K-8 Test Statistic 0.812 Mean 0.037
56 5% K-S Critical Value 0.0562 sD 0.0779
57 Data not Gamma Distributed at 5% Signiﬁcance Level SE of Mean| 0.00362
58 95% KM (t) UCL 0.0429
59 Assuming Gamma Distribution 85% KM (z) UCL 0.0429
60 Gamra ROS Statistics using Extrapolated Data 85% KM (jackknife) UCL 0.0420
61 Minimum|{  0.00027 95% KM (bootstrap t) UCL 0.0438
62 Maximum 0.63 95% KM (BCA) UCL 0.0435
63 Mean 0.0518 95% KM (Percentile Bootstrap) UCL 0.0429
64 Median 0.0273 95% KM (Chebyshev) UCL 0.0527
65 sSb 0.0762 97.5% KM (Chebyshev) UCL 0.0595
66 k star 0.828 99% KM (Chebyshev} UCL 0.0729
67 Theta star 0.0627
68 Nu star 850.7 Potential UCLs to Use
69 AppChi2 784 95% KM (Chebyshev} UCL 0.0527
70 95% Gamma Approximate UCL 0.0563
71 95% Adjusted Gamma UCL 0.0563
72 Note: DL{2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\imontrose\HRAWCL cales\0 to 16 A0 to 16.x1s.W
4 Fuil Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations |2000

7

8

9 [ sulfate

10

1 General Statistics

12 Number of Valid Data 497 Number of Detected Data 9
13 Number of Distinct Detected Data 8 Number of Non-Detect Data 488
i4 Percent Non-Detecls 98.19%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00084 Minimum Detected -7.082
8 Maximum Detected 0.024 Maximum Detected -3.73
19 Mean of Detected 0.01 Mean of Detected -5.088
20 SD of Detected 0.00878 8D of Detected 1174
21 Minimum Non-Detect 0.0031 Minimum Non-Detect -5.776
29 Maximum Non-Detect 20 Maximum Non-Detect 2.996
23

24 Note: Data have multiple DLs - Use of KM Metheod is recommended Number treated as Non-Detect 497
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
2g |Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage|  100.00%
27

28 Warning: There are only 9 Detected Values In this data

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

30 the resulting calculations may not be reliable enough to draw conclusions

31

32 It Is recommended to have 10-15 or more distinct chservations for accurate and meaningful results,

33

34
35 UCL Statistics

a6 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

37 Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.936
a8 5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
39 Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

40

41 Assuming Normal Distribution Assuming Lognormal Distribution

42 DL/2 Substitution Method DL/2 Substitution Methad

43 Mean 0.173 Mean -3.394
24 SD 0.695 . sSD 1.657
45 85% DL/2 (t) UCL 0.224 95% H-Stat (DL/2) UCL 0.168
46

47 Maximum Likelihood Estimate{MLE) Method NIA Log ROS Method

48 MLE method failed to converge properly Mean in Log Scale -6.369
49 : “ SDin Log Scale 0.768
50 Mean in Original Scale 0.00233
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51 SD in Original Scale|  0.00226
52 95% Percentile Bootstrap UCL 0.0025
53 95% BCA Bootstrap UCL.|  0.00252
54
55 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
56 k star (bias corrected) 0.851 Data appear Normal at 5% Significance Level
57 Theta Star 0.0118
58 nu star 15.32
59
60 A-D Test Statistic 0.264 Nonparametric Statistics
61 5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method
62 K-S Test Statistic 0.74 Mean 0.00251
63 5% K-S Critical Value 0.286 sSD 0.0032
64 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0.0005071
65 95% KM (fy UCL|  0.00335
66 Assuming Gamma Distribution 95% KM (zy UCL| 0.00335
67 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.00354
68 Minimum 1E-09 95% KM (bootstrap t) UCL 0.00366
69 Maximum 0.024 95% KM {(BCA)UCL;  0.00598
70 Mean 0.00783 95% KM (Percentile Bootstrap) UCL.!  0.00587
71 Median 0.00784 95% KM {Chebyshev} UCL 0.00472
72 SD| (0.00489 97.5% KM {Chebyshev} UCL|  0.00568
73 k star 0.494 99% KM {Chebyshev) UCL:  0.00756
74 Theta star 0.0159
75 Nu star 481 Potential UCLs to Use
75 AppChi2 440.6 85% KM () UCL 0.00335
77 95% Gamma Approximate UCL!  0.00873 85% KM (Percentite Bootstrap) UCL 0.00587
78 95% Adjusted Gamma UCL:  0.00873
79 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Frem File |{CA\Documents and Settingsirsarmiento\My Documents\Projects\montrose\HRAWCL caics\0 to 16 f\0 to 16.x1s.W
4 Full Precision [OFF
5 Confidence Coefficient {95%
5 Number of Bootstrap Operations 12000
7
8
g 24DDT
10
11 General Statistics
12 Number of Valid Data 467 Number of Detected Data 380
13 Number of Distinct Detected Data 184 Number of Non-Detect Data 87
14 Percent Non-Detects 18.63%
15
16 Raw Statistics Log-transformed Statistics
17 Minimum Detected 0.0016 Minimum Detected -6.438
18 Maximum Detected 34 Maximum Detected 3.526
19 Mean of Detected 0.661 Mean of Detected -2.425
20 SD of Detected 2.439 38D of Detected 1.941
21 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
29 Maximum Non-Detect 1 Maximum Non-Detect 0
23
2 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 415
25 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 52
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.87%
27
o8 UCL Statistics
29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
30 Lilliefors Test Statistic 0.393 Lilliefors Test Statistic 0.0468
31 5% Lilliefors Critical Value 0.0455 5% Lilliefors Critical Value 0.0455
30 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
33
34 Assuming Normal Distribution Assuming Lognormai Distribution
35 DL/2 Substitution Method DL/2 Substitution Method
% Mean 0.55 Mean -2.67
37 3D 2212 SD 1.931
38 95% DL/2 (t) UCL 0.719 95% H-Stat {(DL/2) UCL 0.506
39
40 Maximurm Likelihood Estimate(MLE) Method N/A Log ROS Method
41 MLE yields a negative mean Mean in Log Scale -2.824
42 SDin Log Scale 2.008
43 Mean in Original Scale 0.5642
44 SDin Criginal Scale 2.214
45 95% Percentile Bootstrap UCL 0.729
46 95% BCA Bootstrap UCL 0.777
47
48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
49 k star (bias corrected) 0.336 Data do not follow a Discernable Distribution (0.05)
50 Theta Star 1.971
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51 nu star 255
52
53 A-D Test Statistic 231 Nonparametric Statistics
54 5% A-D Critical Value 0.862 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.862 Mean 0.543
56 5% K-S Critical Value 0.0504 sD 2.211
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.102
53 95% KM (t) UCL 0.712
59 Assuming Gamma Distribution 95% KM (z) UCL 0.711
60 Gamma RQOS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.712
61 Minimum 1E-08 95% KM (bootstrap £) UCL 0.823
62 Maxirmum 34 95% KM {BCA) UCL 0.724
63 Mean 0.559 95% KM (Percentile Bootstrap) UCL 0.723
64 Median 0.061 95% KM (Chebyshev) UCL 0.989
65 SD 2212 97.5% KM (Chebyshev) UCL 1.183
66 K star 0.198 99% KM (Chebyshev) UCL 1.562
67 Theta star 2.826
68 Nu star 184.6 Potential UCLs to Use
69 AppChi2 154.1 97.5% KM {Chebyshev) UCL 1,183
70 95% Gamma Approximate UCL 0.669
71 95% Adjusted Gamma UCL 0.669
72 Note: DL/2 is not a recommended method.
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1 General UCL. Statistics for Data Sets with Non-Detects

2 User Selected Options

3 From File |C:Documents and Settings\rsarmiento\My Documentsi\Projects\montrose\HRA\UCL cales\0 to 16 f10 to 16.x1s.w
4 Full Precision |OFF

5 Confidence Coefficient [95%

6 Number of Bootstrap Operations 12000

7

8

9 44DDT

10

1 General Statistics

12 Number of Valid Data 488 Number of Detected Data 485
1 Number of Distinct Detected Data 220 Number of Non-Detect Data 3
14 Percent Non-Deteclts 0.61%
15

18 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00065 Minimum Detected -7.339
18 Maximum Detected 170 Maxirmum Detected 5.136
19 Mean of Detected 3.089 Mean of Detected -1.114
20 SD of Detected 11.56 SD of Detected 217
21 Minimum Non-Detect 0.037 Minimum Non-Detect -3.297
92 Maximum Non-Detect 0.8 Maximum Non-Detect -0.223
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 326
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 162
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.80%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

a0 Lilliefors Test Statistic 0.395 Lilliefors Test Statistic 0.0496
34 5% LHliefors Critical Value 0.0402 5% LiHliefors Critical Value 0.0402
32 Data not Normal at 5% Significance Level Data not Lognomnal at 5% Significance Level

33

34 Assuming Norma! Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DLf2 Substitution Method

36 Mean 3.072 Mean -1.121
37 sSD 11.52 sD 2.168
38 95% DL/2 (1) UCL 3.931 95% H-Stat (DL/2) UCL 4.704
39
40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method
41 MLE yields a negative mean Mean in Log Scale -1.125
42 SDin Log Scale 217
43 Mean in Original Scale 3.071
44 3D in Original Scale 11.52
45 95% Percentile Bootstrap UCL 3.99
46 §5% BCA Bootstrap UCL 4,146
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 - k star {bias corrected) 0.306 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 101
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51 nu star 296.8
52
53 A-D Test Statistic 27.13 Nonparametric Statistics
54 5% A-D Critical Value 0.87 Kaplan-Meier {KM) Method
55 K-S Test Statistic 0.87 Mean 3.071
56 E% K-S Critical Value 0.0447 sb 11.51
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.522
58 95% KM (1) UCL 3.931
59 Assuming Gamma Distribution 95% KM (2) UCL 3.929
60 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL 3.931
51 Minimum 1E-09 95% KM (bootstrap t) UCL 4.388
62 Maximum 170 95% KM (BCA) UCL 3.968
63 Mean 3.07 95% KM {(Percentile Bootstrap) UCL 4.01
64 Median 0.27 95% KM (Chebyshev) UCL 5.345
65 5D 11.52 §7.5% KM (Chebyshev) UCL 6.329
66 k star 0.293 99% KM (Chebyshev) UCL 8.261
67 Theta star 10.47
68 Nu star 286.2 Potential UCLs to Use
69 AppChi2 248 97.5% KM (Chebyshev) UCL 6.329
70 95% Gamma Approximate UCL 3.543
71 95% Adjusted Gamma UCL 3.545
7 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settingsirsarmiento\My Documents\Projectsimontrose\HRAVCL cales\0 to 16 fi0 to 16.xIs.w
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations  [2000

7

8

9 b-BHC

10

11 General Statistics

12 Number of Valid Data 515 Number of Detected Data 15
13 Number of Distinct Detected Data 14 iNumber of Non-Detect Data 500
14 Percent Non-Detects 97.09%
15 '
16 Raw Statistics Log-transformed Statistics

17 Minimum Detected]  0.00077 Minimum Detected -7.169
18 Maximum Detected 0.45 Maximum Detected -0.795
19 Mean of Detected 0.037 Mean of Detected -5.031
20 SD of Detected 0.115 SD of Detected 1.536
21 Minimum Non-Datect 0.0017 Minimum Non-Detect -6.377
29 Maximum Non-Detect 10 Maximum Non-Detect 2.303
23

24 Note; Data have multiple DLs - Use of KM Meathod is recommended Number treated as Non-Detect 515
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 4
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage] 100.00%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Valuas Only

30 Shapiroc Witk Test Statistic 0.331 Shapiro Wilk Test Statistic 0.871
31 &% Shapiro Witk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normat Distribution Assuming Lognormatl Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0852 Mean -4.039
37 SD 0.341 SD 1.648
38 95% DL/2 (t) UCL 0.11 95% H-Stat (DL/2) UCL 0.087
39

40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -6.95
47 SDin Log Scale 1.079
43 Mean in Original Scale|  0.00251
44 8D in Original Scale 0.0198
45 95% Percentile Bootstrap UCL|  0.00424
46 95% BCA Bootstrap UCL 0.006
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Oniy

49 k star (bias corrected} 0.35 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.106
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51 nu star 10.51
52
53 A-D Test Statistic 2.362 Nonparametric Statistics
54 5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.818 Mean! 0.00276
56 5% K-S Critical Value 0.237 sSD 0.0203
57 Data not Gamma Distributed at 5% Significance Level SE of Mean; 0.0000822
58 95% KM () UCL]  0.00438
59 Assuming Gamma Distribution 95% KM (z) UCL| 0.00437
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL| 0.00434
&1 Minimum 1E-09 95% KM (bootstrap ) UCL|  0.00787
62 Maximum 0.493 95% KM (BCAYUCL] 0.00556
63 Mean 0.0589 95% KM (Percentile Bootstrap) UCL|  0.00491
64 Median 0.0463 95% KM {Chebyshev) UCL|  0.00704
65 sb 0.128 97.5% KM (Chebyshev) UCL|  0.00889
66 k star 0.125 99% KM {Chebyshev) UCL 0.0125
&7 Theta star 0.79
68 Nu star 129 Potential UCLs to Use
69 AppChi2 103.8 95% KM (Chebyshev) UCL]  0.00704
70 95% Gamma Approximate UCL 0.123
71 95% Adjusted Gamma UCL 0.123
79 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRAWCL cales\0 to 16 710 to 16.xs.W
4 Full Precision (OFF

5 Confidence Coefficient [95%

6 Number of Bootstrap Operations ;2000

.

8

9 dieldrin

10

11 General Statistics

12 ) Number of Valid Data 512 Number of Detected Data 183
13 Number of Distinct Detected Data 93 Number of Non-Detect Data 328
14 Number of Missing Values 3 Percent Non-Detects 64.26%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected £.00088 Minimum Detected -7.036
18 Maximum Detected 1.8 Maximum Detected 0.588
19 Mean of Detected 0.0328 Mean of Detected -4.658
20 50 of Detected 0.187 $SD of Detected 1.013
24 Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
29 Maximum Non-Detect 20 Maximum Non-Detect 2.996
23

04 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 512
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage;  100.00%
27

28 UCL Statistics

a9 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Oniy

30 Lilliefors Test Statistic 0.45 Lilliefors Test Statistic 0.0938
31 5% Lilliefors Critical Value 0.0655 5% Lilliefors Critical Value 0.0655
a2 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

s Assuming Normal Distribution Assuming Lognormal Distribution

a5 DL/2 Substitution Method DL/2 Substitution Method

1 Mean 0.178 Mean -3.445
47 SD 0.693 SD 1.745
1 85% DL/2 () UCL 0.229 95% H-Stat (DL/2) UCL 0.258
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -4.905
42 SD in Log Scale 0.85
a3 Mean in Criginal Scale 0.017
44 SD in Criginal Scale 0.112
45 95% Percentile Bootstrap UCL 0.0252
46 95% BCA Bootstrap UCL 0.0312
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected}] " 0.505 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.065
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51 nu star 184.9
52
53 A-D Test Statistic 26.46 Nonparametric Statistics
54 5% A-D Critical Value 0.82 Kaplan-Meier {KM) Method
55 K-S Test Statistic 0.82 Mean 0.0181
56 5% K-8 Critical Value 0.0719 sD 0.115
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00523
58 95% KM (t) UCL 0.0267
59 Assuming Gamma Distribution 95% KM (z) UCL 0.0267
50 Gamma ROS Statistics using Extrapolated Data 5% KM (jackknife) UCL 0.0267
61 Minimum 1E-09 95% KM {bootstrap t) UCL 0.0736
62 Maximum 1.8 95% KM (BCA) UGL 0.0282
63 Mean 0.04 95% KM (Percentile Bootstrap) UCL 0.0274
64 Median 0.0111 95% KM (Chebyshev) UCL 0.0408
65 SD 0.119 97.5% KM (Chebyshev) UCL 0.0507
66 k star 0.167 99% KM (Chebyshev) UCL 0.0701
67 Theta star 0.24
68 Nu star 170.9 Potential UCLs o Use
69 AppChi2 141.7 95% KM (BCA) UCL 0.0282
70 95% Gamma Approximate UCL 0.0483
71 95% Adjusted Gamma UCL 0.0483
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\imontrose\HRAVUCL cales\0 to 16 f\0 to 16.xls.w
4 Full Precision [OFF

5 Confidence Coefficient [95%

6 Number of Bootstrap Operations {2000

7

8

9 aldrin

10

11 General Statistics

12 Number of Valid Data 515 Number of Detected Data 16
13 Number of Distinct Detected Data 16 Number of Nen-Detect Data 499
14 Percent Non-Detects 96.89%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00031 Minimum Detected -8.079
18 Maximum Detected 0.058 Maximum Detected -2.847
19 Mean of Detected 0.0074 Mean of Detected -6.553
20 SD of Detected 0.0177 SD of Detected 1.485
21 Minimum Non-Detect 0.0017 Minimum Non-Detect -6.377
2 Maximum Non-Detect 10 Maximum Non-Detect 2.303
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 515
o5 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage;  100.00%
27

o8 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Cnly

30 Shapiro Wilk Test Statistic 0.434 Shapiro Wilk Test Statistic 0.713
31 5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.0865 Mean -4.043
37 8D 0.343 SD 1.678
38 95% DL/2 {t) UCL 0.111 95% H-Stat (DL/2) UCL 0.0934
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 MLE methed failed to converge properly Mean in Log Scale -6.991
42 SDin Log Scale 0.811
43 Mean in Original Scalei  0.00141
44 SDin Original Scale 0.00336
45 95% Percentile Bootstrap UCL]  0.00166
46 95% BCA Bootstrap UCL]  0.00185
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.366 Data do not follow a Discernable Distribution (0.05)

50 Theta Starg 0.0202
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51 nu star 11.72
52
53 A-D Test Statistic 3.321 Nonparametric Statistics
54 5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.817 Mean 0.00121
56 5% K-8 Critical Value 0.23 SD 0.00398
57 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.0002449
58 95% KM { UCL| 0.00161
59 Assuming Gamma Distribution 95% KM (z) UCL|  0.00161
50 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL|  0.00161%
61 Minimum]  0.00031 95% KM (bootstrap {) UCL|  0.00208
62 Maximum 0.058 95% KM (BCA)UCL| 0.00182
63 Meani 0.00719 95% KM (Percentile Bootstrap) UCL|  0.00163
64 Median]  0.00787 95% KM {Chebyshev) UCL|  0.00228
65 Sbi  0.00357 87.5% KM (Chebyshev) UCL|  0.00274
66 k star 5.221 99% KM (Chebyshev) UCL 0.00365
67 Theta star 0.00138
68 Nu star 5377 Potential UCLs to Use
69 AppChi2 5208 95% KM (BCAY)UCL] 0.00162
70 95% Gamma Approximate UCL,  0.00743
71 95% Adjusted Gamma UCL|  0.00743
72 Note: DL/2 is not a recommended method.
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1 General UCL Statistics for Fuli Data Sets
2 User Selected Options
3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\montrose\HRAVUCL cales\0 to 16 f\0 to 16.xis.w
4 Full Precision |OFF
5 Confidence Coefficient (95%
6 Number of Bootstrap Operations (2000
7
8
9 heptaclor
10
1 General Statistics
12 Number of Valid Observationszs15 Number of Distinct Observations{128
13
14 Raw Statistics Log-transformed Statistics
15 Minimum;0.00039 Minimum of Log Data|-7.849
16 Maximum; 10 Maximum of Log Data|2.303
17 Mean!0.172 Mean of log Data|-3.48
18 Median|0.033 SD of log Data|1.785
19 5D|0.686
0 Coefficient of Variation{3.094
29 Skewness!10.92
22
23 Relevant UCL Statistics
24 Normal Distribution Test Lognormal Distribution Test
o5 Lilliefors Test Statistic;0.401 Lilliefors Test Statistic|0.0869
26 Lilliefors Critical Value[0.039 Lilliefors Critical Value|0.039
27 Data not Normal at 5% Significance Level Data not Lognomnal at 5% Significance Level
28
29 Assuming Normat Distribution Assuming Lognormal Distribution
a0 95% Student's-t UCL 0.221 95% H-UCL|0.19
31 95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL|[0.232
32 95% Adjusted-CLT UCL0.237 | 97.5% Chebyshev (MVUE) UCL|0.268
33 95% Modified-t UCL{0.224 99% Chebyshev (MVUE) UCL|0.337
34
a5 Gamma Distribution Test Data Distribution
35 k star (bias corrected) 0.384 Data do not follow a Discernable Distribution (0.05)
37 Theta Star;0.446
a8 MLE of Meani0.172
29 MLE of Standard Deviation:0.277
40 nu star|396
41 Approximate Chi Sguare Value {.05)]350.9 Nonparametric Statistics
42 Adjusted Level of Significance|0.0495 95% CLT UCL0.221
43 Adjusted Chi Square Value|350.8 85% Jackknife UCL!0.221
44 95% Standard Bootstrap UCL|0.22
45 Anderson-Darling Test Statistic|26.61 95% Bootstrap-t UCL0.264
46 Anderson-Darling 5% Critical Value 0.851 95% Hall's Bootstrap UCL0.324
47 Kolmogerov-Smirnov Test Statistic!0.213 95% Percentile Bootstrap UCL|0.226
48 Kolmagorov-Smirnov 5% Critical Value§0.0431 95% BCA Bootstrap UCL![0.241
49 Data not Gamma Distributed at 5% Significance Level 95% Chebyshev{Mean, Sd) UCL,0.303

[42]
o

!

1
1
i

97.5% Chebyshev{Mean, Sd) UCL!0.36
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51 Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL|0.472
52 95% Approximate Gamma UCL|0.194
53 95% Adjusted Gamma UCL|0.194
54
55 Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL|0.36
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\moentrose\HRAWCL calcs'0 to 16 110 to 16.xls.
4 Full Precision |OFF

5 Confidence Coefficient |95%

5 Number of Bootstrap Operations 2000

7

8

g heptachlor epox

10

11 General Statistics

12 Number of Valid Data 513 Number of Detected Data 110
13 Number of Distinct Detected Data 72 Number of Non-Detect Data 403
14 Number of Missing Values 1 Percent Non-Detects 78.56%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00046 Minimum Detected -7.684
18 Maximum Detected 0.12 Maximum Detected -2.12
19 Mean of Detected 0.0108 Mean of Detected -5.156
20 5D of Detected 0.018 SD of Detected 1.058
21 Minimum Non-Detect 0.0017 Minimum Non-Detect -6.377
29 Maximum Non-Detect 10 Maximum Non-Detect 2.303
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 513
25 For all methods {except KM, DLU/2, and ROS Methads), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

28 UCL Statistics

59 Normat Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Liliefors Test Statistic 0.283 Lilliefors Test Statistic 0.0922
31 5% Lilliefors Critical Value 0.0845 5% Lilliefors Critical Value 0.0845
30 Pata not Normal at 5% Significance Lavel Data not Lognhormal at 5% Significance Level

33

34 Assuming Norma! Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

16 Mean 0.0861 Mean -4.078
37 sD 0.343 SD 1.683
38 95% DL/2 (1) UCL 0.111 95% H-Stat (DL/2) UCL 0.102
39

40 Maximum Likelthood Estimate(MLE)} Method N/A Log ROS Method

41 MLE methed failed to converge properly Mean in Log Scale -5.797
42 SDin Log Scale 0.94
43 Mean in Original Scale 0.0051
44 SD in Original Scale 0.00924
45 95% Percentile Bootstrap UCL 0.00579
46 95% BCA Bootstrap UCL|  0.00598
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star {bias corrected) 0.911 Data do not follow & Discernable Distribution (0.05}

50 Theta Star 0.0118
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51 nu star 200.4
52
53 A-D Test Statistic 3.702 Nonparametric Statistics
54 5% A-D Critical Value 0.786 Kaplan-Meier (KM} Method
55 K-8 Test Statistic 0.786 Mean 0.00577
56 5% K-8 Critical Value! 0.0897 8D 0.0107
57 Data not Gamma Distributed at 5% Significance Level SE of Mean| 0.0006006
58 1 95% KM () UCL| 0.00676
59 Assuming Gamma Distribution 95% KM (z) UCL;  0.00676
80 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL.| 0.00676
61 Minimum 1E-08 95% KM (bootstrap 1) UCL|  0.00701
62 Maximum 0.12 95% KM (BCA) UCL 0.0068
63 Mean 0.0142 95% KM (Percentile Bootstrap) UCL|  0.00681
64 Median 0.0119 95% KM (Chebyshev) UCL|  0.00839
65 sD 0.0133 97.5% KM {Chebyshev) UCL|  0.00952
66 k star 0.38 99% KM {Chebyshev) UCL 0.0117
&7 Theta star 0.0375
68 Nu star 389.9 Potential UCLs to Use
69 AppChi2 345.1 95% KM {BCA) UCL 0.0068
70 85% Gamma Approximate UCL 0.01861
71 95% Adjusted Gamma UCL 0.0161
49 Note: DL/2 is not a recommended method.
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1 General UCL. Statistics for Data Sets with Non-Detects
2 User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projectsimontrose\HRAWCL calcs\0 to 16 fi\0 to 16.xIs.w
4 Full Precision [OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations |2000

7

8

9 1254

10

1 General Statistics

12 Number of Valid Data 285 Number of Detected Data 10
13 Number of Distinct Detected Data 10 Number of Non-Detect Data 275
14 Percent Non-Detects 96.49%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.079 Minimum Detected -2.538
8 Maximum Detected 5.2 Maximum Detected 1.649
19 Mean of Detected 1,442 Mean of Detected -0.284
20 3D of Detected 1.635 SD of Detected 1.315
91 Minimum Non-Detect 0.033 Minimum Non-Detect -3.411
22 Maximum Non-Detect 7.6 Maximum Non-Detect 2.028
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number freated as Non-Detect 285
25 Far all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
2% Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

a0 Shapire Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.974
31 5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.222 Mean -2.837
37 sD 0.525 sk 1.513
33 95% DL/2 (1) UCL 0.274 95% H-Stat (DL/2) UCL 0.227
39

40 Maximum Likelihood Estimate{MI|.E) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -7.683
47 SDin Log Scale 2.877
43 Mean in Original Scale 0.0542
a4 SD in Original Scale 0.394
45 % 95% Percentile Bootstrap UCL 0.0962
46 95% BCA Bootstrap UCL 0111
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.688|" Data appear Gamma Distributed at 5% Significance Level

50 Theta Star 2.098
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51 nu star 13.786
52
53 A-D Test Statistic 0.237 Nonparametric Statistics
54 5% A-D Criticat Value 0.752 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.752 Mean 0.129
56 5% K-S Criticat Value 0.275 SD 0.387
57 Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0243
58 95% KM (t) UCL 0.169
59 Assuming Gamma Distribution 95% KM {z) UCL 0.169
60 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.215
61 Minimum 0.079 95% KM {bootstrap t) UCL 0.194
62 Maximum 5.2 95% KM (BCA) UCL 0.56
63 Mean 2.165 95% KM (Percentile Bootstrap) UCL 0.339
64 Median 2.059 95% KM (Chebyshev) UCL 0.235
65 sD 1.275 97.5% KM {Chebyshev) UCL 0.281
6 K star 2321 99% KM (Chebyshev) UCL 0.371
67 Theta star 0.933
8 Nu star 1323 Potential UCLs to Use
89 AppChi2 1240 95% KM (t} UCL 0.169
70 95% Gamma Approximate UCL 2.31
71 95% Adjusted Gamma UCL 2.311 ‘
72 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Cptions

3 From File |CA\Documents and Settingsirsarmiento\My Documentsi\Projects\imontrose\HRAWUCL calcs\0 to 16 f10 to 16.xIs.W
4 Full Precision [OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Cperations |2000

7

8

9 1260

10

11 General Statistics

12 Number of Valid Data 285 Number of Detected Data 17
13 Number of Distinct Detected Data 15 Number of Non-Detect Data 268
14 Percent Non-Detects 94.04%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.01 Minimum Detected -4.605
18 Maximum Detected 0.59 Maxirmurn Detected -0.528
19 Mean of Detected 0.0608 Mean of Detected -3.525
20 8D of Detected 0.137 SD of Detected 0.817
21 Minimum Non-Detect 0.033 Minimum Non-Detect -3.411
22 Maximum Non-Detect 7.6 Maximum Non-Detect 2.028
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 285
25 For all metheds (except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage| 100.00%
27

08 UCL Statistics

29 Normal Distribution Test with Detected Values Only Legnormal Distribution Test with Detected Values Only

30 Shapiro Wilk Test Statistic 0.352 Shapiro Wilk Test Statistic 0.762
31 5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wik Critical Value 0.892
32 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 BL/2 Substitution Methad DL/2 Substitution Method

a5 Mean 0.18 Mean -2.886
37 sD 0.371 SD 1.436
3g 95% DU2 {t) UCL 0.216 95% H-Stat (DL/2) UCL 0.209
39

40 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -3.845
42 SDin Log Scale 0.506
43 Mean in Original Scale 0.0255
44 SD in Original Scale 0.0354
45 95% Percentile Bootstrap UCL 0.0296
46 95% BCA Bootstrap UCL 0.0314
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected) 0.71 Data do not follow a Discernable Distribution (0.05)

50 Theta Star 0.0858
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51 nu star 24.15
52
53 A-D Test Statistic 2.783 Nonparametric Statistics
54 5% A-D Critical Vaiue 0.774 Kaplan-Meier (KM) Method
55 K-S Test Statistic 0.774 Mean 0.024
56 5% K-8 Critical Value 0.217 SD 0.0382
57 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00302
58 95% KM (t) UCL 0.029
59 Assuming Gamma Distribution §5% KM (z) UCL 0.029
50 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife) UCL 0.0289
61 Minimum 1E-09 95% KM (bootstrap t) UCL 6.0328
62 Maximum 0.59 95% KM (BCA) UCL 0.0295
63 Mean 0.0547 95% KM (Percentile Bootstrap) UCL 0.0293
64 Median 0.0565 95% KM (Chebyshev) UCL 0.0372
65 SD 0.0425 97.5% KM (Chebyshev) UCL 0.0429
66 k star 1.042 99% KM (Chebyshev) UCL 0.054
67 Theta star 0.0525
68 Nu star 594 Potential UCLs to Use
69 AppChi2 538.5 95% KM {t) UCL 0.029
70 95% Gamma Approximate UCL 0.0603 95% KM (% Bootstrap) UCL 0.0293
71 95% Adjusted Gamma UCL 0.0603
79 Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |CA\Documents and Settingsirsarmiento\My DocumentsiProjects\montrose\HRAWCL. calcs\Q to 16 fi\0 to 16.x1s.w
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations {2000

7

8

9 end ald

10

11 General Statistics

12 Number of Valid Data 497 Number of Detected Data 19
13 Number of Distinct Detected Data 17 Number of Non-Detect Data 478
14 Percent Non-Detects 96.18%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.00022 Minimum Detected -8.422
18 Maximum Detected 0.075 Maximum Detected -2.59
19 Mean of Detected 0.0114 Mean of Detected -5.502
20 SD of Detected 0.0186 8D of Detected 1.504
21 Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
29 Maximum Non-Detect 20 Maximum Non-Detect 2.996
23

24 Note: Data have multiple Dis - Use of KM Method is recommended Number treated as Non-Detect 497
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Observations < Largest ND are treated as NDs Single DI. Non-Detect Percentage;  100.00%
27

28 UCL Statistics

29 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

30 Shapiro Wilk Test Statistic 0.621 Shapiro Wilk Test Statistic 0.976
31 5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901
32 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

33

34 Assuming Normal Distribution Assuming Lognormal Distribution

35 DL/2 Substitution Method DL/2 Substitution Method

36 Mean 0.173 Mean -3.418
37 SD 0.695 SD 1.694
38 95% DL/2 {8y UCL 0.224 95% H-Stat (DL/2) UCL 0.184
39

40 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method

41 MLE method failed to converge properly Mean in Log Scale -6.446
42 SDin Log Scale 0.918
43 Mean In Originat Scale 0.00255
44 SDin Original Scale;  0.00442
45 95% Percentile Bootstrap UCL 0.00292
46 95% BCA Bootstrap UCL 0.00302
47

48 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

49 k star (bias corrected)} 0.543 Data appear Gamma Distributed at 5% Significance Level

50 Theta Star O.OZDQE
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51 nu star 20.64
52
53 A-D Test Statistic 0.75 Nonparametric Statistics
54 5% A-D Critical Value 0.793 Kaplan-Meier (KM} Method
55 K-S Test Statistic 0.793 Mean 0.00297
56 5% K-8 Critical Value 0.208 SD| 0.00606
57 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0.0005557
58 95% KM {f) UCL| 0.00389
59 Assuming Gamma Distribution 95% KM (z) UCL| 0.00389
60 Gamma ROS Statistics using Extrapolated Data 95% KM {jackknife} UCL|  0.00389
61 Minimum]  0.00022 95% KM (bootstrap t) UCL|  0.00403
62 Maximum 0.075 95% KM {BCA) UCL 0.00398
63 Mean 0.0124 95% KM {Percentile Bootstrap) UCL 0.00389
64 Median 0.012 95% KM (Chebyshev) UCL]  (.00539
65 SD 0.00432 97.5% KM (Chebyshev) UCL 0.00644
6 k star 8.719 99% KM (Chebyshev) UCL 0.0085
67 Theta star;  0.00142
68 Nu star 8667 Potential UCLs to Use
69 AppChi2 8451 95% KM (1) UCL|  0.0038%
70 95% Gamma Approximate UCL 0.0127
71 95% Adjusted Gamma UCL 0.0127
72 Note: DL/2 is not a recommended method.
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General UCL. Statistics for Data Sets with Non-Detects

; User Selected Options

3 From File |C:\Documents and Settings\rsarmiento\My Documents\Projects\imontrose\HRAVUCL calcs\0 to 16 f\0 to 18.xis.w
4 Full Precision |OFF

5 Confidence Coefficient |95%

6 Number of Bootstrap Operations 2000

7

8

9 a-endosulfan

10

1 General Statistics

12 Number of Valid Data 497 Number of Detected Data 6
13 Number of Distinct Detected Data 5 Number of Non-Detect Data 491
14 Percent Non-Detects 98.79%
15

16 Raw Statistics Log-transformed Statistics

17 Minimum Detected 0.0011 Minimum Detected -6.812
18 Maximurn Detected 0.0076 Maximum Detected -4.88
19 Mean of Detected 0.00367 Mean of Detected -5.866
20 SD of Detected 0.0026 SD of Detected 0.828
24 Minimum Non-Detect 0.0017 Minimum Non-Detect -8.377
29 Maximum Non-Detect 10 Maximum Non-Detect 2.303
23

24 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 497
25 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected 0
26 Chbservations < Largest ND are treated as NDs Single DL Non-Detect Percentage;  100.00%
27

28 Warning: There are only 6 Detected Values in this data

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

30 the resuiting calcuiations may not be reliable enough to draw conclusions

31

32 it Is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

33

34

35 UCL Statistics

2 Nermal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

27 Shapiro Wilk Test Statistic 0.9 Shapiro Wilk Test Statistic 0.88
33 5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
39 Data appear Normal at 5% Significance Level Data appear L.ognormal at 5% Significance Level

40

41 Assuming Normal Distribution Assuming Lognormal Distribution

42 DL/2 Substitution Method DL/2 Substitution Method

43 Mean 0.0864 Mean -4.089
44 sD 0.345 SD 1.654
45 95% DL/2 () UCL 0.112 §5% H-Stat (DL/2) UCL 0.0817
46

47 Maximum Likelihood Estimate(MLE) Method NIA Log ROS Method

48 MLE method failed to converge properly Mean in Log Scale -6.742
49 < SDin Log Scale 0.533
50 ; Mean in Original Scale 0.00136
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51 8D in Original Scale| 0.0007989
52 85% Percentile Bootstrap UCL!  0.00142
53 95% BCA Bootstrap UCL}  0.00143
54
55 Gamma Distribution Test with Detected Values Only Dats Distribution Test with Detected Values Only
56 k star (bias corrected) 1.157 Data appear Normal at 5% Significance Level
57 Theta Star]  0.00317
58 nu star 13.88
59
60 A-D Test Statistic 0.398 Nonparametric Statistics
61 5% A-D Critical Value 0.704 Kaplan-Meier (KM) Method
62 K-S Test Statistic 0.704 Mean 0.00134
63 5% K-S Critical Value 0.336 SD|  0.00101
64 Data appear Gamma Distributed at 5% Significance Level SE of Mean| 0,0001362
65 95% KM {t) UCL 0.00157
66 Assuming Gamma Distribution 95% KM (zy UCL|  0.00157
67 Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL.|  0.00155
68 Minimum| 0.0004664 95% KM (bootstrap t) UCL}  0.00162
69 Maximum 0.0076 95% KM (BCA) UCL!  0.00492
70 Mean 0.00288 95% KM (Percentile Bootstrap) UCL}  0.00259
71 Median 0.0028 95% KM (Chebyshev} UCL:  0.00194
72 5D|  0.00133 97.5% KM (Chebyshev} UCL| 0.0021%
73 k star 3.919 93% KM (Chebyshev) UCL 0.0027
74 Theta star| 0.000735
75 Nu star 3896 Potential UCLs to Use
76 AppChi2 3752 95% KM (h UCL| 0.00157
77 95% Gamma Approximate UCL|  0.00299 95% KM (Percentile Bootstrap) UCL|  0.00259
78 95% Adjusted Gamma UCL|  0.00299

79

Note: DL/2 is not a recommended method.
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