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Executive Summary

Contaminants of emerging concern (CECs)
comprise a diverse and growing group of principally
anthropogenic chemicals in commerce that are
generally poorly understood with respect to fate,
transport, and toxic effects in ecological systems.
They include tens of thousands of personal care
products, flame retardants, new pesticides,
pharmaceuticals, hormones, veterinary drugs,
fragrances, food additives, surfactants, and many
other chemicals contained in commercial products.
Many CECs are ubiquitous in surface waters.
Analytical methods have been developed for
detecting hundreds of individual CECs in ambient
waters. Yet, few official agency guidelines or
benchmarks exist for CECs in surface waters in the
United States (U.S.) and few CECs are regulated as
environmental contaminants.

The principal purpose of this document is to
present the rationale, derivation methods, and
numeric values of CEC screening values (SVs) for
assessing relative hazard to freshwater fish from
chronic aqueous exposures in surface water, to aid
in improving management strategies for fish and
wildlife resources. The SVs presented here are
neither regulatory values nor absolute toxicity
thresholds. The USFWS does not establish national
regulatory screening values for contaminants, and
estimation of absolute toxicity thresholds was not a
goal of this project.

We developed pairs of effect-specific SVs and mean
SVs for each of the 14 CECs to be used as guidance
values in aquatic ecological hazard assessments
(EHAS) concerning freshwater fish. A SVLow is a
CEC concentration in water below which minimal
adverse impacts to fish populations are anticipated.
A SVHIGH is a water concentration above which

adverse impacts in fish are expected. The SVs are
intended to be applied as pairs to score relative
hazard of aqueous CEC exposures. Resulting
hazard scores can be used to rank hazard and
prioritize among alternative research and resource

management actions concerning the potential

for CEC impacts in freshwater systems. This
approach combines the merits of lower bound

SVs (concentrations below which impacts are not
anticipated) with the merits of upper bound SVs
(concentration above which impacts are reasonably
expected) in interpreting CEC hazard.

The process of deriving pairs of SVs generated
additional resources for ecological hazard
assessment. A comprehensive CEC Fish
Ecotoxicity Database was compiled for this project
from published laboratory assays on single-CEC
effects in freshwater fish from chronic aqueous
exposures. The structure and contents of this
database directly supported derivation of SVs for
the 14 CECs. Uncertainty factors (UF's) related to
six sources of uncertainty were developed to adjust
for lab-to-field extrapolation in CEC SV derivations.
The UFs were applied to NOAECs to derive
SVLow point estimates, and applied to LOAECs

to derive SVHIGH point estimates. Complete lists
of SV point estimates with associated UF's and
assay information are provided in Attachments
and summarized in CEC-specific SV point estimate
distribution graphs. We developed effect-specific
SVs from SV point estimates related to individual
Effect Categories - such as Mortality, Reproductive,
Developmental, Behavioral, and eight other
categories of effects. Effect-specific SVs were then
used to compute the mean SV values.

Two pairs of mean SVs were developed from effect-
specific SVs for each CEC. A set of comprehensive
SVHicH and SVLow values were developed using all
adverse effects reported in the literature for a given
CEC. A subset of adverse effects was used to derive
a set of population-relevant SVHiGH and SVLow
values, to focus EHASs on the potential for
population-level impacts.



We recommend applying all available effect-specific SVs and mean SVs in each EHA to take full

advantage of their interpretive power.

SV values below:

To illustrate the magnitude of the derived SVs, we provide mean

Comprehensive Population-relevant
CEC Use SVhigH SViow SVhicH SViow
png/L png/L pne/L pne/L
4-Androstene-3,17-dione Hormone 0.852 0.000204 3.23 0.00127
Bisphenol A Plasticizer 118 0.0318 177 0.062
Carbamazepine Pharmaceutical - 139 0.00865 299 0.0788
anticonvulsant
Citalopram Pharmaceutical - | 5 | 500102 | 0237 | 0.000254
antidepressant
N,N-diethyl-meta-toluamide
(DEET) Insect repellant 22 0.0236 7098 0.00127
Diphenhydramine Pharmaceutical - -} , ¢ 0.00846 3.35 0.0527
antihistamine
Estrone Hormone 0.00665 | 0.0000144 | 0.0186 0.000115
Hexahvdrohexamethvl Personal Care
cyclopentabenzopyran fragrance - musk 21.3 0.0649 60.2 0.91
Pharmaceutical —
Ibuprofen antiinflammatory 10.5 0.0153 0.822 0.00417
(NSAID)
. . Pharmaceutical -
Lidocaine . . 890 2.4 949 5.98
antiarrhythmic
B-Sitosterol Phytohormone 18.4 0.0604 101 0.171
Tris(2-butoxyethyl)phosphate
(TBEP) Flame retardant 267 0.448 511 1.67
Triclosan Personal Care - 12.8 0.00254 | 408 | 0.00286
antibacterial
Venlafaxine Pharmaceutical - 1| 155 | 0000638 | 0285 | 0.0026
antidepressant

Limitations of the SVs presented in this document

include:

*  The SVs are not regulatory values.

The SVs are not absolute thresholds
of toxicity.
SVs for only 14 CECs are presented,;

hazards due to exposures to other CECs

are not addressed in this document
The SVs are applicable to freshwater
fish, only; relevance to other taxa is
unknown.

The SVs are applicable for chronic or

long-term repeated exposure scenarios,

only; relevance to acute exposures is
unknown.

*  The SVs are relevant to aqueous
exposures, only; SVs do not account for
trophic intake

0 SVs are best compared to
concentrations in dissolved phase
in surface water samples, not total
concentrations.

0 Hazard due to CECs with
relatively high logKow values will
likely be underestimated
compared to CECs with low
logKow values.
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Background

The U.S. Fish and Wildlife Service (USFWS) is
conducting a Contaminants of Emerging Concern
Project in the Great Lakes Basin to determine if these
mostly unregulated chemicals negatively impact fish
and wildlife. This project addresses the Great Lakes
Restoration Initiative Action Plan II, Objective 1.2.2:
Identify emerging contaminants and assess impacts
on Great Lakes fish and wildlife. The USFWSis
evaluating the influence of these novel and potentially
toxic substances on the health of the fish and wildlife in
the Great Lakes Basin. This work is conducted under
the statutory authority of the Great Lakes Fish and
Wildlife Restoration Act, and is funded under the Great
Lakes Restoration Initiative through the USFWRS’s
CEC Team.

The first five years of the project, implemented during
2010-2014, resulted in an improved understanding of
the occurrence patterns of many CECs in water and
sediment in Great Lakes tributary rivers as well as a
preliminary identification of some chemicals likely to
adversely affect fish (Choy et al. 2017, Elliott et al. 2017,
Lee et al. 2012, Lee et al. 2015, Thomas et al. 2017). The
second five years is aimed at determining whether the

most common CECs and their mixtures may affect the
growth, survival, or reproduction of individuals and the
sustainability of fish and wildlife populations.

This document is Part B in a two-part report on

the USFWS Great Lakes Basin Ecological Hazard
Assessment (KHA) concerning impacts to fish
populations from exposures to CECs. The full EHA

is provided in Part A (Gefell et al. 2019). Part A is an
illustration of how to apply CEC screening values to
score CEC concentrations in water for hazard to fish
populations; hazard scores were used to rank CECs and
project locations distributed throughout the U.S. Great
Lakes Basin for relative hazard to fish populations.

Part B supplements Part A by presenting a detailed
treatment of the EHA Toxicity Assessment, in particular
the derivation of CEC screening values. Part B also
supports future CEC EHAs by providing an assortment
of technical resources for ecological risk assessment
practitioners. Assessment resources presented in this
document provide a technical basis for prioritizing
future research and resource management related to
CECs in aquatic systems of the Great Lakes Basin.
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Chapter 1 - Introduction

1.1 Purposes

The principal purposes of this document are to:

* Provide a companion document to Part A
(Gefell et al. 2019), describing the Toxicity
Assessment process used to derive CEC SVs
for fish (Figure 1-2);

* Provide information to ecological assessment
practitioners, natural resource managers,
and water managers:

o asynthesis of CEC fish ecotoxicity
information for 14 commonly detected
CECs

o aset of technical resources to conduct
EHAs that:

* assess relative hazard to
freshwater fish in order to
prioritize sites for further
attention,

* rank CECs for relative hazard
to aquatic resources.

* Provide detailed methods that can be applied
to derive new CEC SVs or update existing SVs.

Other important purposes include:

* Increase field sampling efficiency and simplicity
for CEC hazard assessment in fish

* Provide an opportunity to assess the potential
for CEC impacts extensively at a landscape
scale, such as across watersheds or basins

*  Minimize future euthenization of fish to assess
potential hazards, by:

o providing an alternative to traditional
field sampling for pathology studies in
fish health assessments;

o providing a thorough review of available
laboratory studies so future laboratory
investigations can focus on critical data
gaps, and avoid redundant studies,
especially related to CECs.

Technical resources provided in this document include:
* adatabase on effects of CECs in fish
(Chapter 2),

* aset of uncertainty factors for extrapolating
CEC effect concentrations from lab to field
conditions (Chapter 3), and

* aset of surface water screening values for
aqueous exposure! of 14 CECs in freshwater
fish (Chapter 4).

Brief introductions to these project outputs are
provided in Sections 1.4 — 1.6.

1.2 Terminology

Emerging contaminants are recognized as a global
issue (UNEP 2010, UNEP 2014). The Great Lakes
International Joint Commission (IJC) Chemicals of
Emerging Concern Work Group provides the following
description (CECWG 2011):

The term “chemicals of emerging concern”
has come to characterize the increasing
awareness of the presence i the environment
of many chemicals used by society, and

the risk they may pose to humans and
ecosystems... Chemicals of emerging concern
wmclude new compounds that have gained
entry into the environment or those that have
been recently characterized due to increases
nm concentrations in the environment or
mmprovements in analytical techniques. In
the United States and Canada few of these
compounds have regulations governing

their release. Of concern is the uncertainty
of potential adverse effects on wildlife and
humans due to chronic exposure to low
concentrations of these compounds.

For the purposes of this document, the term
contaminants of emerging concern is used
interchangeably with emerging contaminants,
where the word “emerging” can refer to our limited
knowledge and control, as well as to new uses and
our recent ability to detect these chemicals in the
environment. Emerging contaminants include a wide

Throughout this document, the phrase “aqueous exposure” refers principally to direct uptake of dissolved chemical from water — that is,
uptake via the gills and integument and ingestion of water. In assays that last long enough so that the fish are fed, there may also be some

uptake via ingestion of food particles to which the tested CEC has adsorbed. The degree of adsorption and, hence, the potential importance of

this route of exposure is influenced by chemical properties of the food particles and the tested CEC.



variety of chemicals in commerce (Chapman 2006,
Howard and Muir 2010, Howard and Muir 2011,
UNEP 2010), including pharmaceuticals, veterinary
drugs, personal care products, flame retardants,
surfactants, plasticizers, hormones, fragrances,
new biocides, and other categories. Very few CECs
are regulated with respect to their release into

the environment (CECWG 2009), yet a very large
number of these compounds (thousands) were
specifically designed to be biologically active.

In comparison, with the exception of pesticides,
legacy contaminants were designed for purposes
other than biological activity. Many legacy
contaminants are compounds that are well-
characterized with respect to their ecotoxicity

and fate, have been used and discharged to the
environment for decades, and/or are no longer used
in commerce but may persist in the environment
at concentrations of concern. Some examples

are polychlorinated biphenyls (PCBs), dioxins,
polyeyeclic aromatic hydrocarbons (PAHs), metals
such as mercury, cadmium, and chromium,
chlorinated pesticides such as DDT and its
derivatives, and many others. The fate and effects
of most legacy contaminants are well known, and
many are known to be toxic. Many of these well-
studied legacy chemicals have been regulated for
decades. Legacy contaminants are included in the
U.S. Environmental Protection Agency (USEPA)
Priority Pollutant List (USEPA 2016a), which is

a priority subset of the USEPA “list of lists” of
regulated hazardous substances (USEPA 2015a).
Legacy contaminants are not included in the
current report.

Chemical ecological risk assessments (ERAs) are
simplified analyses of the potential for chemical
impacts in complex ecological systems. In risk
assessment, the word “risk” implies a quantitative
estimate of the probability of adverse effects, given
the exposures, while the word “hazard” implies a
more qualitative potential to cause harm (Suter
1993). In this sense, an assessment that is often
called a screening level ERA (SLERA) is also
known as an ecological hazard assessment (EHA),
which is the term used throughout this document.
The fish ecotoxicity database, uncertainty factors,
and screening values provided in this document
were developed for use in EHAs concerning
relative hazard to freshwater fish from exposure to
aqueous CECs.

Historically, a number of screening values have
been developed to satisfy federal or state statutory
or regulatory requirements related to legacy
contaminant levels in surface water (see Table 1-1).
We refer to these values as regulatory SVs. Other
screening values presented in Table 1-1 are non-
regulatory, which have been developed to provide
additional, but unenforceable, guidance to ecological
risk assessors with respect to hazard to aquatic
organisms from contaminant exposures.

The USFWS provides the CEC SVs in this
document as guidance values for research and
resource management decision-making and
prioritization between alternative actions; the
SVs provided herein are neither regulatory nor
enforceable.

1.3 Technical Background

Methods for EHAs have been developed for both
prospective (e.g., USEPA 2004, ECB 2003) and
retrospective (e.g., USEPA 1997, USEPA 2001)
scenarios. Prospective EHASs are conducted

in advance of circumstances that may result in
exposures of ecological receptors to contaminants or
prior to measuring environmental concentrations of
contaminants. Prospective EHAs make assumptions
about potential environmental exposures,

including the use of modeled concentrations.

For example, prospective EHAs may be applied

to screen new pesticides and other chemicals,
before manufacturing, for their potential to cause
negative ecological impacts (e.g., von der Ohe et

al. 2011), to screen existing pesticides under new
exposure circumstances (USEPA 2004), or to screen
existing chemicals in commerce for monitoring
prioritization (e.g., Arnot et al. 2006, Howard and
Muir 2010, Howard and Muir 2011). Retrospective
EHAS evaluate the potential for adverse effects in
ecological receptors in locations where chemicals
are already present in the environment (Suter 1993),
usually at measurable concentrations. At hazardous
waste sites, a retrospective EHA is often used to
focus the chemical and spatial scope of remediation
or future contaminant monitoring or other field
studies by screening chemicals and sampling
locations for relative hazard potential to ecological
receptors (USEPA 2001). Retrospective EHAs are
often used to identify locations, exposure pathways,
and USEPA priority contaminants (or other
regulated legacy contaminants) that pose negligible



risks (USEPA 1997) and thus can be deemphasized in
the subsequent baseline ecological risk assessment.

Classic elements of a chemical hazard assessment -
exposure assessment, toxicity assessment, and hazard
characterization (Figure 1-1) — are shared among EHA
applications used by various environmental agencies.
Specific terminology varies between environmental
agencies, but concepts are similar. A common
technical thread tying the four elements together is
the development of a conservative estimate of relative
hazard based on a comparison (usually the ratio)
between exposure and an exposure-effects threshold.
Exposure is represented as either a predicted

or measured metric, such as probable exposure
concentration (PEC), maximum or mean exposure
point concentration, or body burden. Predicted
threshold levels of toxicity may be either protective of,
or suggestive of, adverse effects - such as, probable
no-effect concentration (PNEC), toxicity reference
value (TRV), ambient water quality criterion (AWQC),
or ecotoxicity threshold (ET) (see Table 1-1). Units of
the exposure and toxicity metrics must be the same,
resulting in a unitless hazard quotient. Conceptually,
the simplest hazard quotient compares measured
environmental concentrations (e.g., mean, maximum)
against a toxicologically relevant threshold level of
exposure in the same medium.

This document provides a detailed description of CEC
screening values (SVs) for aquaeous exposures. It

is Part B of a two-part series. The first document
(Part A) is an EHA concerning the potential for

CEC impacts to Great Lakes fish, which refers to

this document (Part B) for details on the Toxicity
Assesment. We define SVs as estimated concentrations
of chemicals in water that demarcate our expectations
about adverse effects in target biota. Emerging
contaminant SVs are derived by applying uncertainty
factors (UF's) to effect concentrations provided in

a CEC Fish Ecotoxicity Database. The database,
UFs, and SVs are introduced briefly in the following
sections.

1.4 Effects Databases

Our process of deriving screening values began with
a comprehensive compilation of published laboratory
studies on CEC effects in fish. In published fish
CEC assays, aqueous exposure assays predominate.
Publications were sought that concerned fish
ecotoxicity in 25 CECs that were among the most
frequently detected in water samples collected across
the Great Lakes Basin during 2010-2012 in the
USFWS Great Lakes CEC project (Attachment 1-1;
Choy et al. 2017).

Four separate databases of CEC effects information
in fish were compiled from the literature. These

are described in detail in the following sections of
this document. The principal database is the CEC
Fish Ecotoxicity Database, which was structured

to generate SV point estimates from CEC effect
concentrations (Lowest Observed Adverse Effect
Concentrations (LOAECs) and No Observed Adverse
Effect Concentrations (NOAECs)) (see Chapter 2).
The other three databases are structured to derive
empirical uncertainty factors (UF's) (see Chapter

3): Chemical Complexity UF (UFcc); Inter-Species
Sensitivity UF (UFnter); and Intra-Species Sensitivity
UF (UFIntra).

All four of these databases are in Microsoft Excel 2010
flat file format.

1.5 Uncertainty Factors

Screening EHA applications commonly include an
explicit, quantitative or quasi-quantitative, accounting
for one or more sources of uncertainty. These sources
of uncertainty are associated with extrapolations of
laboratory experimental exposure-effect results to
expectations of effects under field conditions (e.g.,
USEPA 1997). Sources of uncertainty in EHAs
involving legacy contaminants have been reviewed in
the literature (e.g., Chapman et al. 1998, Duke and
Taggart 2000), but UF values for deriving SVs for
CECs have not yet been described for applications in
the U.S. This distinction will be discussed further in
Chapter 3.

Chapter 3 describes the rationale, derivation process,
and application guidance for six sources of uncertainty
that were accounted for to derive CEC SVs:

1. Chemical Complexity (aka Mixture) —
empirically derived (Section 3.2)

2. Inter-Species Sensitivity — empirically derived
(Section 3.3)

3. Intra-Species Sensitivity — empirically derived
(Section 3.4)

4. Exposure Duration — professional judgement
based on literature (Section 3.5)

5. Effect Concentration (LOAEC-to-NOAEC)
Extrapolation — professional judgement based
on literature (Section 3.6)

6. Database Adequacy - professional judgement
based on literature (Section 3.7)

The sixth UF, Database Adequacy, is applied at a
different point in the process than the first five UF's
listed above, which comprise the Cumulative UF (see
Figure 1-2). The concept of Cumulative Uncertainty is
explained in Section 3.8. Finally, Section 3.9 introduces
the concept of a Modifying Factor (MF). The MF

was not used to derive any SVs in this report, but
practitioners may use an MF to further adjust SVs
based on their specific application.

1.6 CEC Screening Values
Screening values are estimated concentrations of

chemicals in water that delineate our expectations
about adverse effects in target biota. Pairs of SVs



were developed for CECs that were detected
frequently in U.S. Great Lakes Basin surface waters
(see Chapter 4). One of the SVs identifies a level of
exposure below which negligible hazard to fish is
expected (i.e., the SV is protective against adverse
effects), and the other SV indicates a level of
exposure above which there is a reasonably high
expectation of hazard (i.e., the SV is suggestive of
adverse effects). These are SVLow and SVHIGH,
respectively. Concentrations falling between the SVs
represent an intermediate but less certain hazard
level; an absolute toxicity threshold likely falls
between the SVLow and SVHIGH, but its specific value
is unknown and likely varies with receptor and
exposure conditions. The pair of SVs efficiently
summarizes relevant information contained in the
CFED for the purpose of scoring relative hazard, and
ultimately for ranking hazard among sampled sites
and among CECs. The companion document (Part A)
provides a detailed example of application of SVs in
an ecological hazard assesment. Further, for each
CEC, two sets of SVs were derived for EHA
applications — the first set of SVs focuses on
conventional

population-relevant effects, and the second set of SVs
is comprehensive, utilizing all available effects
information (Figure 1-2).

Population-relevant effects of CEC exposure that are
observed in closed laboratory assays are likely not
the same as those occurring in the open environment,
where immigration, emigration, compensatory
reproduction, multiple stressors, and other factors are
also influencing population dynamics. Yet, ecotoxicity
assay results provide a reasonably reliable foundation
for describing the degree to which individual CECs
(or specific CEC mixtures) may affect population
parameters.

A variety of ecotoxicological benchmarks have been
developed for legacy contaminants under various
programs and for various regulatory applications
(Suter 1996, DOE 1996). Table 1-1 compares
features of existing surface water SVs, mostly for
legacy contaminants, against USFWS SVs for CEC
exposures in fish.

PROBLEM
FORMULATION

EXPOSURE
ASSESSMENT

TOXICITY
ASSESSMENT

HAZARD
CHARACTERIZATION

Figure 1-1. Classic elements of a chemical ecological hazard assessment
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Figure 1-2. Summary diagram illustrating inter-relationships among the three tool sets developed in this
project for CEC toxicity assessment in fish EHAs: CEC ecotoxicity databases, uncertainty factors, and
screening values for CECs in water. Database elements related to empirical uncertainty factor derivation
are shaded.
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Chapter 2 - CEC FISH ECOTOXICITY DATABASE

2.1 Introduction

A CEC Fish Ecotoxicity Database (CFED) was
developed for deriving SVs for surface water CEC
exposures in fish. Information for the database

was extracted from the primary literature rather
than relying on data reported in secondary sources.
Primary publications were identified using the USEPA
ECOTOX database (USEPA 2016¢) and the National
Library of Medicine (NLM) TOXLINE database
(NLM 2016). Additional primary sources were
identified using Google Scholar and bibliographies in
retrieved publications.

The purpose of the CFED is to support development of
CEC-specific pairs of SVs for ranking relative hazard
in fish from aqueous CEC exposures. The structure

of the database leads directly into the approach to
derive SVs. Details on SV derivation are provided in
Chapter 4. The first step in the SV derivation process
is to develop a set of CEC-specific SV point estimates
derived from effect concentrations reported in each
CFED record (Figure 2-1).

2.2 Literature Inclusion Criteria

This section describes quality assurance guidelines to
ensure consistent data acquisition procedures and data
quality. Contents of the current version of the CFED
include assays with the following attributes:

*  Receptor Group: Fish species that live at
least part of their life cycle as facultative or
obligate freshwater habitat residents.

*  Chemical Scope: Database contents are limited
at this time to information on commonly
detected CECs (Choy et al. 2017; (Attachment
1-1) for which ecotoxicity information in the
peer-reviewed literature was sufficient to
derive a pair of SV values (see Chapter 4).

*  Kcotoxicity Study Design: Only laboratory
experiments that included a negative (water
and/or vehicle) control group were included,
as appropriate.

e Exposure Duration: Studies in which fish were
continuously or repeatedly (i.e., renewal)
exposed to CECs for subchronic (7 to 28
days) or chronic (>28 days) exposure durations
were included, as well as studies where the
exposed life stage or measured effect endpoint

occurs for a shorter duration. The rationale
for duration categories is provided in Section
3.5 — Exposure Duration.
Exposure Complexity: Single-CEC exposures,
only.
Exposure Route: Only in vivo exposure
studies are included. Aqueous exposure to
CECs (concentration in water is reported as
the exposure metric), which includes:
o Direct uptake from water via the gills,
or integument
o Incidental ingestion of water, and
o Incidental ingestion of CECs adhered
to food, in longer studies that include
feeding the fish.
Effect Concentration: Effect concentrations
included in the CFED are the following:
bounded LOAEC, bounded NOAEC,
unbounded LOAEC, unbounded NOAEC,
bounded LOEC, unbounded LOEC, bounded
NOEC, or unbounded NOEC (see definitions
in Section 2.4.1). These effect concentrations
were identified from reported statistical
comparisons against a negative control group.
If included in the study design, a vehicle
control group was the preferred negative
control. Otherwise, a water negative control
group was used. Only LOAEC and NOAEC
values were used to derive SVs. Measured and
nominal test concentrations were identified
in separate fields; measured values were used
preferentially to derive SVs. See Section 2.4
for Effect Concentration definitions and
rationale. See Section 3.6 for incorporation
of nominal/measured concentration distinction
into uncertainty factors.
Effect Category: Only effect categories
described in Section 2.5 and Attachment 2-1
were entered into the database. Lists of
specific endpoints evaluated in studies included
in the database are provided in CEC-specific
sections in Chapter 4 (Sections 4.4.1 — 4.4.14).
Publication Type: With very few exceptions
(that were identified in the database), only
primary publications in peer-reviewed
journals reporting quantitative empirical
results from controlled experiments were
included. No modelled effects data were
included.
Publication Language: English, only.



o Publication Date: The current version of
the database includes primary literature
located in database searches conducted
through July, 2016; any studies published prior
to that date, that satisfy the constraints listed
above, were considered.

2.3 CEC Fish Ecotoxicity Database Structure

The CFED is an Excel spreadsheet in flat-file format
(MS Excel v. 14.0.7172.5000 (32-bit)). Database
information is organized into five groups: Reference,
Chemical, Receptor, Exposure, and Effects.

The following list identifies the fields included in each
group; groups and fields are presented in the database
in this order:

Reference Information
* Primary Author, Last
Primary Author, First
Other Authors, Last (List)
Year
Full Title
Full Citation
Keywords as Indicated in Publication
Peer-reviewed (P) or gray (G) literature

Chemical Information
¢ Common Chemical Name
e CAS Number
* CEC Category
* Exposure Medium

Receptor Information
e Target Taxa
Species Common Name
Scientific Name
Ecological System
Life Stage(s) of Exposed Fish
Sex of Exposed and Evaluated Fish
Residence in Great Lakes Basin

Exposure Information

* Exposure Location (LLab, Mesocosm)
Single Chemical Exposure (Y/N)?
Mixture Exposure (Y/N)
Nominal Exposure Concentrations — List
Mean Measured Exposure Concentrations —
List
Reported Exposure Concentration Units
Exposure Concentration Notes
Exposure Duration
Reported Exposure Duration Units

Effect Information
¢ LCs0 or ECso*
e LOEC
e NOEC

LOAEC (unbounded)

LOAEC (bounded)

NOAEC (bounded)

NOAEC (unbounded)

Frank Effect (Y/N)

Multiple Stressor Study (Y/N)?
Population-Relevant® Endpoint(s) (Y/N)
Effect Category

LOAEC Effects Observed and NOAEC

Effects Reported
* LOEC Effects Observed

2.4 Guidelines for Effect Concentration

An effect concentration is a concentration in water
that is associated with a particular response level
reported in a publication for a specific effect endpoint.
Effect concentrations for both adverse and other effect
endpoints are recorded in the database. Adverse
effect concentrations (LOAECs and NOAECs) are the
starting points for SV derivations.

2.4.1 Effect Concentration Definitions

Working definitions for specific effect concentrations
to represent published data consistently in the CFED
are the following:

* Lowest Observed Adverse Effect Concentration
(LOAEC) is the lowest concentration tested in
a controlled laboratory study at which an adverse
effect was statistically significantly greater (i.e.,
worse, in terms of adverse effect prevalence or
intensity) than the same effect in the control
group. “Adverse” effects are direct negative
impacts either to the health and survival of the
exposed fish itself (e.g., oxidative stress, serum
hormone levels, renal necrosis, reduced predator
avoidance, aberrant growth and development,
or mortality) or the function of the individual in
propagation (e.g., reduced gamete viability,
reduced nesting rates, reduced hatching rates, or
increased malformations in offspring).

3Although only single-chemical exposure studies are included in this version
of the database, mixture studies may be added in subsequent versions.

4No acute toxicity information is included in this version of the database, but
may be in later versions.

5Neither mixture study data, nor information concerning non-chemical
stressors, are currently included in the database, although the database may
include those types of results in the future.

The term “population-relevant” here does not refer to attributes of
populations, such as intrinsic rate of increase or finite rate of increase.
Rather, it simply means that at least one of the effect endpoints (all of

which are measured at the individual fish level of organization) that are
associated with the effect concentration is readily interpretable with respect
to population modeling (see Section 2.5). Population-relevant endpoints are
described in Figure 2-2 and in Attachment 2-1.
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An “Unbounded” LOAEC is the lowest
tested concentration at which adverse
effects were demonstrated by statistical
comparison to controls, and it is the
lowest test concentration in the study.
A “Bounded” LOAEC is the lowest
tested concentration at which adverse
effects were demonstrated by statistical
comparison to controls, but there were
lower concentrations tested in the
study at which no adverse effects were
demonstrated statistically.

LOAECs are assigned by Effect
Category in each study, not for each
individual adverse effect endpoint.

For example, one publication

may provide LOAEC values for several
adverse reproductive endpoints for

a given CEC, but only the lowest
LOAEC among those endpoints is
recorded in the CFED. The word
“Reproductive” would be entered

into the Effect Category field for that
record, and the numeric value of the
lowest LOAEC among the reproductive
endpoints is entered into the
appropriate field. The breadth of
specific endpoints and exposure
constraints that define each Effect

Category are defined in Attachment 2-1.

The following exceptions in assigning

LOAECs were used:

*  Some CECs may have non-
monotonic, non-linear exposure-
response curves. We accounted
for this possibility as follows. Even
if a statistically significant
difference from the control is
observed at a particular exposure
concentration, no LOAEC is
identified if no significant adverse
effects were observed for the same
endpoint at any higher exposure
level.

* A LOAEC may be identified even
in the absence of tabulated or
graphical statistical comparisons to
controls. The authors may either
identify an effect concentration
in the text or report a statistically
significant trend in response on
exposure. Also, a graph that
does not identify statistically
significant differences among
groups still may be confidently
interpreted by inspection to
illustrate a significant difference -
for example, differences that may
be visually conveyed by inspection

of error bars, intercepts, and
reported slopes.

No Observed Adverse Effect Concentration
NOAEC) is the highest concentration
tested in a study at which no adverse effects
could be demonstrated by statistical
comparison to a control group. As with
LOAEC s in the database, only one NOAEC
may be identified for an Effect Category in a
given study. The breadth of endpoints and
exposure constraints that define each Effect
Category are defined in Section 2.5 and
Attachment 2-1.

o An Unbounded NOAEC is the highest
tested concentration, where no adverse
effect is demonstrated at any exposure
concentration by statistical comparison
to a negative (vehicle and/or water)
control group.

0 A Bounded NOAEC is the highest
exposure concentration at which no
effects were observed, where the next
higher exposure concentration is the
corresponding Bounded LOAEC.

Bounded and Unbounded No Observed
Effect Concentrations NOECs) and Bounded
and Unbounded Lowest Observed Effect
Concentrations (LOECs) are similar to the
NOAECs and LOAECs, except that the
endpoints evaluated are provisionally
considered to be not “adverse”.

For instance, effects not recorded as adverse
in the database include (but are not limited
to) the following: enzyme activation, altered
hepatosomatic index, reduced RNA
transcription, reduced mRNA expression, and
increased gene expression. Some effects

that were not recorded in this evaluation

as adverse may in fact be linked to clearly
adverse effects via an adverse outcome
pathway, but the strength of linkage to an
adverse outcome is not clear. Other effects
recorded as NOECs and LOECs may be
regarded as indicators of exposure rather than
indicators of toxicity. See Attachment 2-1 for
further discussion of the distinction between
adverse and other effects, as well as
designations by effect category.

ECX" (e.g., ECs, EC20, ECs0) identifies an

estimated exposure concentration (EC) that would
result in specified adverse effects in “x” percent of
exposed individuals.

0 The LCx is a special case of an ECx,
where the effect endpoint is lethality.

o Calculation of an ECx/LCx requires
measured responses at multiple
measured exposure concentrations.

"ECx and LCx values are effect concentrations usually computed from results of acute exposure studies. While none of these values are included in the

current version of the fish ecotoxicological database, their definitions are included here for completeness.
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2.4.2 Rationale for Effect Concentrations

For decades there has been discussion in the
ecotoxicity literature advocating the abandonment of
effect concentration metrics that rely on statistical
hypothesis testing to identify LOAEC/LOEC and
NOAEC/NOEC values (e.g., Chapman and Caldwell
1996, Jager 2012, Kooijman et al. 1996, Laskowski
1995). A key objection to the use of NOAEC/NOEC
values is that even though the difference in effect
magnitude may not be statistically significant between
an exposure group and a negative control (which is
more likely to occur as sample size decreases and/or
variance increases), it does not mean that a significant
biological effect has not occurred due to contaminant
exposure. Others have proposed a transition to
different metrics based on empirical models. For
example ECx values, which are effect concentrations
(EC) associated with specific response percentiles

(x), are estimated from regression analysis of a given
effect endpoint (e.g., Hanson and Solomon 2002,
Hoekstra and Van Ewijk 1993, Landis and Chapman
2011, van der Hoeven et al. 1997, Warne and van Dam
2008).

Despite the interest among many ecotoxicologists

to move beyond statistical hypothesis-based effect
concentration metrics (LOAEC/LOEC and NOAEC/
NOEC) we have compiled these metrics in the CFED
and utilized LOAEC/NOAEC values in SV derivations.
We chose this approach based on the following
pragmatic reasons:

* A vast majority of studies published in the
primary literature on emerging contaminant
effects in fish report results of statistical tests
for differences in response between various
exposure levels and a negative control, by effect
endpoint, generating LOEC/LOAEC and/or
NOEC/NOAEC values.

e Studies that report ECx values for effects after
chronic exposures in fish are rare, and different

studies do not necessarily report ECx values at
the same response percentile (x).

* Studies published in journals typically do not
report regression equations appropriate for
estimating ECx values or supply supporting
files with the original datasets from which to
derive regressions.

* Acquiring original datasets, acquiring
permission to use the data, and performing
regression analyses for each endpoint in each
study in the CFED would require a
prohibitively massive effort that has precluded
systematically contacting individual authors
for their datasets.

2.4.3 Assigning Effect Concentrations

Both nominal and measured exposure levels were
recorded in the CFED, but measured concentrations
were used preferentially as the Effect Concentrations
to derive SVs. Nomimal concentrations were used as
Effect Concentrations only when measured exposure
levels were not reported. Uncertainty associated with
the use of nominal concentrations to derive SVs was
addressed in the Effect Concentration Uncertainty
Factor (Section 3.6). Modeled effect concentrations
were not included in the database or in SV derivations.

The CFED records are uniquely distinguished
among each other by Reference, Chemical, Receptor,
Exposure, and Toxic Effects information (Section 2.3;
Figure 2-1). Individual publications are identified by
the reference fields. The study design is comprised
of the chemical, receptor, and exposure fields. Study
results are captured in the effects fields, including
Effect Concentrations. A single publication may
report results from multiple assays with different
study designs and effects, resulting in several CFED
records (see Figure 2-1).

Effect Concentrations from a specific publication/
study design are recorded in the CFED according to
the following guidelines:

* Either one or two records exist in the database
for each Effect Category reported from an
individual publication/study design.

* For a given Effect Category in a given
publication/study design, Effect
Concentrations for endpoints not explicitly
identified as adverse (i.e., LOEC and/or
NOEC) are provided in a record separate from
that recording the adverse Effect
Concentrations.

e All of the adverse endpoints for a single Effect
Category from a given publication/study
design are presented in a single record, and
the lowest LOAEC among the grouped
endpoints is provided in that record.

o Ifthe LOAEC is bounded, then the
corresponding bounded NOAEC for
that endpoint is also reported in the
same record.

o Ifno LOAEC is available for a given
Effect Category with effect endpoints
that were evaluated in the publication/
study design, then the highest
unbounded NOAEC among the
endpoints evaluated is recorded in the
database for that Effect Category.

Under certain circumstances, an Effect Concentration

of an endpoint that is not designated as a population-
relevant Effect Concentration may have been used as
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a proxy for a population-relevant Effect Concentration
to derive population-relevant SV point estimates (see
Figure 2-2 for population-relevance concept). In these
cases, a suborganismal LOAEC may be antecedent to
population-relevant effects within an adverse outcome
pathway. For instance, a LOAEC in an adverse endpoint
that is not considered population-relevant

(e.g., altered serum reproductive hormone levels) may
be an indicator of related but not statistically significant
population-relevant effects (e.g., reduced egg production
per female).

Only adverse Effect Concentrations (LOAECs or
NOAECs) were used in the derivation of SV point
estimates, and a single CFED record may contribute
Effect Concentrations toward derivation of up to four
types of SV point estimates (see Section 4.3.2; Figure
4-2): population-relevant SVHIGH, population-relevant
SVLow, comprehensive SVHIGH, and comprehensive
SVLow.

2.5 Guidelines for Effect Categories and Assigning
Population-relevance to Effect Endpoints

Each effect concentration in the database is associated
with one effect category. Effect categories include
Behavioral, Developmental, Growth, Reproductive,

and other groupings of effect endpoints. Guidelines
were developed to ensure consistent assignment of

study results to effect categories, and to assist database
users with locating information in the database. The
guidelines, provided in Attachment 2-1, are aligned with
common human health and ecological effects terminology.

Consistent application of the effect category guidelines
is important for consistent SV derivations. Effect
category is one of the fields that differentiates between
database records. At least one SV point estimate

was generated for each CFED record that reports
either a LOAEC or NOAEC. No SVs were derived
from NOECs or LOECs. See Chapter 4 for details on
deriving SV point estimates from effect concentrations.

The distinction between population-relevant and
comprehensive SVs is based partly on the Effect
Category field (Figure 1-2; Figure 2-2). See
Attachment 2-1 for more detail and rationale for effect
endpoints that we designated as population-relevant.

The number of effect categories represented in the
CFED for a given CEC also provides a gross indication
of the adequacy of the database for that CEC. Values
of the Database Adequacy UF are assigned based

on the premise that the greater the number of effect
categories, the greater confidence that critical effect
concentrations for the CEC are identified. For each
CEC, effect-specific SVs were derived that may

be used for custom hazard assessments in which

only certain categories of effects are of interest (see
Section 4.3.3). Effect-specific SVs are the inputs to
deriving CEC-specific mean SVs (see Sections 4.3.4 and
4.4). The Database Adequacy UF is used during

the calculation of mean SVs from effect-specific SVs.
Tables 3-16 and 3-17 provide the basis for assigning the
Database Adequacy UF - a breakdown of numbers of
records in the database that were used to derive SVs, by
CEC and Effect Category.

2.6 Database Applications

The principal purpose of the CFED is to summarize
CEC ecotoxicity information from the peer-reviewed
literature, organized to facilitate derivation of CEC
SVs. Database records are uniquely distinguished
among each other by Reference, Chemical, Receptor,
Exposure, and Toxic Effects information (Figure 2-1).
The database structure leads directly into the first step
in SV derivation, which is to produce a distribution of
SV point estimates for each CEC. The CFED includes
adverse (LOAEC/NOAEC) and other (LOEC/NOEC)
effect concentrations from a single assay in separate
database records. Although, only effect concentrations
for adverse effect endpoints (LOAECs/NOAECs) are
used to compute SV point estimates. All of the adverse
effect data related to one Effect Category from a single
published assay is summarized in one CFED record.

Population-relevant adverse effect concentrations
(Figure 2-2, Attachment 2-1) are used to develop both
population-relevant and comprehensive SVs. A single
CFED record may contribute between one and four
SV point estimates, depending on the Effect Category
and type(s) of effect concentration reported in that
record (Table 2-1). For instance, if a bounded LOAEC/
NOAEC pair is recorded in a CFED record for a
population-relevant adverse effect endpoint, that record
produces four SV point estimates: population-relevant
SViow and SVHIGH, and comprehensive SVLow and
SVHicH (see Figure 4-2). However, for CFED records
with Effect Concentrations representing other adverse
effect endpoints, only comprehensive SVLow and/or
comprehensive SVHIGH point estimates may be derived.

The database is also useful as a quick reference for
researchers and resource managers who seek fish
toxicity information for CECs.

2.7 Quality Assurance/Quality Control

We relied on the scientific peer-review process to vet the
quality of published information that we summarized

in the CFED. All data included in the database were
obtained from peer-reviewed publications (with rare
exceptions, which were noted and justified). Data entry
from published papers followed consistent guidelines.
Where interpretation of published information was
required, explicit guidance was provided both for
consistent data entry and for quality control — for
example, see guidance provided in Sections 2.4 and 2.5,
and Attachment 2-1. Iterative reviews of the accuracy
of the database were conducted following data entry.
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“Population-relevant”
Endpoints

Other Adverse
Endpoints

A

More easily modeled

Less easily modeled

Literature,

Scientific Convention,
Scientific Judgement

Examples:
Behavioral

Reduced mating success
Decreased predator avoidance
Decreased prey capture rate
Developmental
Reduced hatching success
Altered sex ratio
Prevalence skeletal malformations
Mortality
Reproduction
Reduced egg production
Reduced fertilization success

Examples:
Behavioral

Light dark preference

Righting reflex
Developmental

Altered embryo heart rate

Altered metabolic rate in larvae
Reproduction

Altered ovary or testicle size

Altered secondary sex characteristics

Endpoints in these Effect Categories:
Circulatory/Blood Constituents
Endocrine/Hormone (non reproductive)
Genotoxicity
Gross Pathology (non reproductive)
Histopathology (non reproductive)
Immunological
Neurological
Physiological/Metabolic

Figure 2-2. Schematic illustration of designation of “population-relevant” effect endpoints. We defined population-
relevant effect endpoints as those effect data that are readily incorporated into a quantitative, mechanistic
population dynamics model. Derivation of “population-relevant” SVs used population-relevant endpoints, while
derivation of “comprehensive” SVs included all adverse endpoints (both population-relevant and other).



Table 2-1. Types of Screening Value point estimates produced from specific combinations of effect endpoint
(Section 2.5; Attachment 2-1) and effect concentration (Section 2.4) reported in individual records of the CEC

Fish Ecotoxicity Database (CFED).

Type of Effect Endpoint

Type of Effect
Concentration

Type(s) of SV Point Estimate(s)®

Unbounded Population-relevant SV ow
NOAEC Comprehensive SV ow
Population-relevant Unbounded Population-relevant SV ow and SVyigy
Adverse Effects LOAEC Comprehensive SV ow and SVyigy
Bounded Population-relevant SV ow and SVyigh
NOAEC/LOAEC .
Pair Comprehensive SV ow and SVyign
Population-relevant NOEC and/or None
Other Effects LOEC
Unbounded .
NOAEC Comprehensive SV ow
Non-Population-relevant Unbounded .
Adverse Effects LOAEC Comprehensive SV ow and SVyign
Bounded
NOAEC/LOAEC | Comprehensive SV ow and SVyigu
Pair
Non-Population-relevant NOEC and/or None
Other Effects LOEC

8Although the NOAEC is the principal toxicological basis for deriving SVLow values, SVLow point estimates were also derived from Unbounded
LOAEC values by applying an uncertainty factor to adjust the effect concentration (UF conc) to obtain an estimated NOAEC (refer to Section 3.6).
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Chapter 3 - UNCERTAINTY FACTORS for
EMERGING CONTAMINANTS

3.1 Purpose and Background

The purpose of this chapter is to provide rationale,
derivation methods, application guidance, and numeric
values for the uncertainty factors (UF's) that were
used to derive CEC SVs. Uncertainty factors were
used to adjust laboratory CEC effect concentrations
(NOAECs, LOAECs) to estimate an environmental
CEC water concentration with comparable effect
levels in sensitive target species and life stages. The
role of UF's in development of population-relevant SVs
and comprehensive SVs is depicted in Figure

1-2. Practitioners may apply the full set of UF's and
guidelines reported in this chapter to derive SV point
estimates for additional CECs.

Assessment of chemical impacts to ecological receptors
in dynamic environmental exposure scenarios
requires simplifying assumptions in order to maintain
tractability of the problem. In aquatic systems there
are typically many possible receptor species, with
widely divergent life histories, which may be directly
affected by chemical exposures. Each potential
receptor species may also be indirectly impacted

via contaminant-caused alterations in the food web,
habitat, or other critical aspects of the receptors’
aquatic ecosystem. There are often numerous
chemical contaminants, multiple sources of chemical
contamination, and contaminants having varying
rates of degradation and bioaccumulation, and that
partition differently between aquatic media. Hence,
each potential receptor population is usually exposed
via multiple exposure pathways to a complex mixture
of chemicals.

The totality of chemical exposures cannot be known,
since standardized analytical methods do not exist for
the vast majority of probable contaminants (and their
metabolites and degradation products). In aquatic
systems, exposure levels vary spatially and temporally,
and uptake varies among receptor organisms and
environmental conditions. Depending on the mobility
and life history of potential receptors relative to the
spatial distribution of toxic contaminants, receptors
may be exposed episodically for only a few brief
periods, continuously or repeatedly throughout their
lifetime, or over many generations.

Non-toxic stressors (e.g., water temperature,
suspended sediment, dissolved oxygen, pH, nutritional
deficiencies, and predation) are also continuously
affecting organisms directly. Aquatic environment
factors such as dissolved oxygen concentration, water
temperature, and salinity have been shown to modify
contaminant uptake or susceptibility of receptors to
effects from chemical exposure, including CECs (e.g.,
Matson et al. 2008, Park et al. 2011, Waring and Moore
2004). Non-chemical stressors may vary widely,
particularly in the gradients upstream to downstream
of urban areas, or in temperate zones with large
seasonal changes.

In contrast to the complexity of real aquatic systems,
reliable lab-based ecotoxicological information is
limited to effects from a very small fraction of possible
chemical contaminants — usually a single contaminant -
in relatively few receptors, and within a physiologically
favorable, controlled range of non-contaminant
stressor conditions. Further, toxicity assessments

in screening level EHAs for legacy contaminants
typically utilize criteria, standards, or other toxicity
screening values that were derived using organismal
(individual) level data® reported in lab studies, but
practitioners are often concerned with the potential
for impacts to wild populations.

Clearly, there is uncertainty as to the direct relevance
of laboratory-derived aquatic ecotoxicological
information to chemical impacts in real aquatic
systems. When attempting to extrapolate from lab to
real-world scenarios, uncertainty is often organized
into categories, and UF's are developed for each
category. Simplifying assumptions are unavoidable in
these extrapolations.

9 Assessment endpoints may be defined and quantified at one or more
ecological levels of organization:
¢ individual organism (e.g., survival, age at sexual maturity,
physiological stress, immunological competence,
hematological balance, etc.);
* population (e.g., absolute or relative abundance, intrinsic or finite
rate of increase, sex ratio, age distribution, life table structure,
ete.).



3.1.1 Historical UF Use in Legacy Contaminant EHAs

A variety of UF's have been used historically to derive
ecological screening values for EHA applications

at hazardous waste sites contaminated with legacy
chemicals (e.g., USEPA’s priority contaminant list).
Values of UFs depended on the specific application
(Table 3-1).

Researchers have described the historical evolution

of methods development in, and the experimental
underpinnings of, UF applications in human health risk
assessment (HHRA) for non-carcinogenic chemicals
(e.g., Dourson and Stara 1983, Dourson et al. 1996,
Dourson and Parker 2007, Simon et al. 2016). As

with other aspects of chemical risk assessment, the

use of UF's in developing screening values for EHAs

is patterned after the logic developed for HHRAs

for legacy contaminants. Environmental regulatory
agencies have provided guidance to account for various
sources of uncertainty in EHAs involving contaminants
(e.g., USEPA 1997, USEPA 2001).

Types of extrapolation UF's include chemical complexity
(UFcc), Inter-species extrapolation (UF mter), Intra-
species extrapolation (UFntra), Exposure Duration
(Acute to Chronic) (UFDwa) and Effect Coneentration
extrapolation (LOAEC to NOAEC) (UFcone). When
more than one UF category has been addressed in an
EHA, UF values have usually been multiplied together
to represent cumulative uncertainty. This method of
combining sources of uncertainty is described in human
health risk assessment guidance (USEPA 1989) and
has been adopted as common practice in applied ERAs
(Duke and Taggert 2000). An implicit assumption

in the multiplication of UF values is that sources of
uncertainty are independent of each other. An SV is
computed by dividing an effect concentration NOAEC
or LOAEC) by cumulative uncertainty. Dividing an
effect concentration by the product of UF's is the
equivalent of dividing the starting effect concentration
by each individual UF, sequentially, as in:

SV = (((((NOAEC / UFCC) / UFInter)/ UFIntra)/
UFDura) / UFConc)

Thus, UF's have been used to adjust critical effect
concentrations from lab studies into conservative
estimates of effect concentrations in a real aquatic
system, resulting in an SV value that is conservatively
protective.

3.1.2 UFs for CECs

Many CECs, including a majority of those CECs
that have been studied in fish ecotoxicity assays
reported in the literature, have been developed
purposely to have strong biological activity. These
include pharmaceuticals, veterinary drugs, synthetic
hormones, and new herbicides, fungicides, pesticides,
and antimicrobials. This is in contrast to most legacy

contaminants, for which strong biological activity is
most often incidental to the purpose for which the
chemical was designed — with the exception of legacy
biocides such as DDT or Toxaphene. It is plausible,
therefore, that variability in response to contaminant
exposure, and uncertainties in extrapolating from the
lab to the environment, may differ between classic
legacy contaminants and CECs. While UF's have
been extensively applied in EHAs involving legacy
contaminants (Table 3-1), UF values specifically for
deriving screening values for aqueous CECs have not
been described by U.S. environmental agencies.

We developed CEC UF's and suggested guidelines

for the following sources of uncertainty related to
extrapolating laboratory-derived effect concentrations
to environmental exposures relevant intended for
screening:

*  Chemical Complexity (UFcc) (Section 3.2) -
adjusts single-CEC effect concentrations
(LOAECs or NOAECs) in water that were
reported in a controlled laboratory study to an
exposure scenario involving the same CEC in a
mixture;

o Inter-Species Sensitivity (UFInter) (Section 3.3)
- adjusts a LOAEC or NOAEC from a
controlled laboratory study that tested for
effects in a single species to an estimated effect
concentration in a receptor species or group of
species that are more sensitive to the subject
CECG,

o Intra-Species Sensitivity (UFIntra) (Section 3.4)
- adjusts a LOAEC or NOAEC from a
controlled laboratory study that tested for
effects in one class of individuals within a fish
species to an estimated effect concentration in a
more sensitive class of individuals in the same
species;

*  Exposure Duration (UFDura) (Section 3.5)

- adjusts a LOAEC or NOAEC from a
controlled laboratory study that tested for
effects after acute or subchronic exposures to a
presumed equivalent effect concentration after
chronic exposure;

o Effect Concentration (UF Cone) (Section 3.6)

- adjusts an unbounded LOAEC to an
estimated corresponding NOAEC for the same
CEC, endpoint, species, life stage, and
exposure route and duration, including
adjustment for nominal exposure
concentrations reported in lab studies;

*  Database Adequacy (UF pata) (Section 3.7) -
adjusts the mean SV for uncertainty associated
with limited quantity and breadth of reliable
and available ecotoxicity information

Derived UF point estimates, descriptive information
about source studies, and literature citations for source
data are tabulated in Attachments identified in the
following sections.
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3.1.3 UF Usage for CEC SV Derivation

Uncertainty factors were used to derive CEC SV
point estimates. Each record in the CFED generated
at least one SV point estimate (see Chapter 2). The
CEC UFs we present in Chapter 3 were used to
derive SV point estimates from effect concentrations
(NOAECs or LOAECs) in each record of the CFED.
We developed guidelines to assign a specific numeric
value for each type of UF, depending on the type of SV
being derived (comprehensive or population-relevant)
and/or the study design associated with the particular
Effect Concentration. For instance, the numeric
value of UFDura varies from 1 to 5 depending upon
the exposure duration recorded in each record of the
CFED. In the following locations, we present UF-
specific guidelines for assigning particular UF values
in each CFED record:

e UFcc:  Table 3-4
¢ UFinter: Table 3-8
e UFintra: Table 3-12
e UFbDura: Table 3-13
e UFconc: Table 3-14

We applied our UF guidelines to assign a numeric
value for all of these UFs to compute CEC SV point
estimates in each record of the CFED. Separate

sets of UF's were applied to derive the various types
of SVs (Table 3-2). Cumulative UF values (UF)
were computed as the product of UF's associated with
several sources of uncertainty (see Section 3.8). The
UFT was used to adjust a CEC effect concentration
(NOAEC or LOAEC) into a conservative estimate of
Effect Concentration in a real aquatic system. These
adjusted Effect Concentrations are SV point estimates
(Figure 2-1; also see Figure 4-2).

Two general types of SVs were derived using the
final UF's presented in this chapter. The SVHIGH
values are CEC concentrations in surface fresh water
above which there is an expectation of adverse effects
occurring in freshwater fish, while the SVLow is a
CEC concentration in water below which effects are
not expected. The UF's used to derive SVHIGH point
estimates (UF[T-High) were: Chemical Complexity,
Inter-species Sensitivity, Intra-Species sensitivity,
and Exposure Duration. The derivation of SVLow
point estimates (UF[]-Low) also incorporated the Effect
Concentration UF (UFconc). Screening value point
estimates are obtained by dividing the appropriate
Effect Concentrations by cumulative UF values
(Figures 1-2 and 2-1; also see Section 4.3.2):

SVuica = LOAEC / UFI-High
SViow = NOAEC (or, unbounded LOAEC) / UF[|.Low
Specific numeric UF values assigned to compute each SV

point estimate are presented in Attachments 4-2A, 4-2B,
4-2C and 4-2D, respectively, for population-

relevant SVHIGH, population-relevant SVLow,
comprehensive SVHIGH and comprehensive SVLow
values.

3.1.4 Common Aspects of Empirical UF Derivation

Sufficient information was located from controlled
laboratory studies to derive empirically-based CEC
UF values for Chemical Complexity, Inter-species
Sensitivity, and Intra-species Sensitivity. Sections 3.2,
3.3, and 3.4, respectively, describe these UF's in detail,
but their derivations included shared features, and
these common aspects are discussed in this section.

For each of the three empirical UF's, separate sets of
UF values were developed that were used to derive
“comprehensive” and “population-relevant” SVs for
CECs. Derivation of comprehensive SVs utilizes
effect concentrations for all adverse effect endpoints
reported in the literature, while population-relevant
SVs are based only on data concerning population-
relevant adverse effect endpoints (see Figure 2-2 and
Attachment 2-1 for explanation of the population-
relevance concept). This has resulted in several
categories of empirical UF's (Table 3-2). Distributions
of UF point estimates were generated for each
category, and final UF values for CEC SV derivation
were estimated using specific percentiles of these
distributions.

3.1.4.1 Empirical UF Database Contents
and Point Estimate Derivation

We developed databases of published information to
compute UF point estimates for Chemical Complexity,
Inter-species Sensitivity, and Intra-species Sensitivity
sources of uncertainty. While UF's are used to derive
SV point estimates and the CFED includes final

UF's in calculations of SV point estimates, these

three empirical UF databases are distinct from the
CFED. Their purpose was to document the data and
calculations for empirical UF point estimates that we
used to derive final empirical UF values.

Empirical UF database records were comprised of
exposure concentrations (and other study design
data) and effect magnitudes from two parallel assays
reported in a single published study. The study
designs of the paired assays differed principally

with respect to a single comparison factor'. For the
Chemical Complexity UF's, the comparison factor was
type of chemical exposure, where one of the paired
assays tested one CEC, while the other assay tested
that same CEC in a mixture. For the Inter-species
Sensitivity UF, paired assays differed only in the fish
species tested. Derivation of Intra-species Sensitivity
UFs utilized information in paired assays that tested

lOCornpau'ison factors: Chemical Complexity - single-CEC versus mixture
exposure; Inter-species Sensitivity - fish species; Intra-species Sensitivity

- life stage or sex.



the same fish species and CEC, but differed in the
tested life stage or sex.

Response magnitudes in treatment and control groups
were recorded as mean responses (or median, if means
were not reported). These values were obtained

from tabulated summaries or estimated by visual
inspection of graphs provided in the publications. For
the Inter-species and Intra-species Sensitivity UF's,
effect magnitude was adjusted to reflect percent
difference from a negative control. Adjustment of
effect magnitude relative to the negative control

was hecessary because the different comparison
groups (e.g., fathead minnows versus bluegill) had
separate negative control groups that typically had
different mean values. For example, the magnitude

of mean growth metrics may differ between negative
control groups for fathead minnows and bluegill, or
between male minnow controls and female minnow
controls. Where a solvent vehicle was used to enhance
solubility of the subject CEC, the vehicle control was
the preferred control group. Otherwise, the water
negative control was used.

Percent difference from control was computed as:

| [(response in treatment group) — (response in control
group)] / (response in control group) | * 100%

No adjustment of effect magnitude relative to control
was necessary for the Chemical Complexity UF,
because both the single-chemical and mixture assays
reported in the same publication used the same
negative control group.

For a hypothetical example, suppose the response
variable was number of eggs produced per female

in a pair of parallel reproductive toxicity assays in

two different species, reported in one publication as

a single integrated study. Suppose that for Species

A, the mean responses in the treatment group and
negative control group were 100 eggs/female and 1000
eggs/female, respectively, and 50 eggs/female and 2000
eggs/female for Species B. Then the effect magnitudes
as percent difference from control would be:

Effect Magnitude for Species A =

[ | (100-1000) | /1000 ] *100% = 90%
Effect Magnitude for Species B =

[ | (50 -2000) | /2000 1*100% = 97.5%

For the Inter- and Intra-species Sensitivity UFs, UF
point estimates were computed by comparing the
effect per unit concentration (EPUC) at the LOAEC
between the two parallel assays, where exposure and
effect concentrations in both assays were reported in
the same units. For the Chemical Complexity UF, the
EPUC in the highest exposure groups of the single-
CEC and mixture assays were computed. Continuing
the Inter-Species Sensitivity example above, suppose
the LOAEC for Species A was 10 ug/L and the
LOAEC for Species B was 0.5 ug/L. Then the EPUC

at the LOAEC for Species A would be 90% -+ 10 ug/L
= 9, while the EPUC at the LOAEC for Species B
would be 97.5% =+ 0.5 ug/L = 195. The units for each
EPUC are %-L/ug.

The EPUC metrics for the paired assays were
computed in each empirical UF database record.
Finally, a UF point estimate was computed in each
database record as the ratio of the EPUCs from the
paired assays. Extending the hypothetical example
above, the point estimate for Inter-species UF would
be:

Inter-species Sensitivity UF point estimate =
195%-L/fug + 9%-Liug = 21.7

Since units of EPUCs derived from a given study are
identical, each UF point estimate is a unitless quantity.
Databases of UF point estimates for Chemical
Complexity (UFcc), Inter-species Sensitivity (UFInter)
and Intra-Species Sensitivity (UFmura) are presented
in Attachments 3-2, 3-3 and 3-5, respectively.

For a given effect endpoint it was not known, a priori,
which tested class would be more sensitive to CEC
exposure. But, for the purpose of deriving the UF
point estimates, the question is, simply, by how much
do the two assays differ? So, the greater EPUC

value was always placed in the numerator, regardless
which comparison class it is associated with, ensuring
that all UF point estimates are = 1. This manner of
calculating UF point estimates accommodates the fact
that effect magnitude may be positively or negatively
related to adverse effect severity, depending upon

the effect endpoint. For example, in a reproductive
assay, increased embryo mortality corresponds with
increased severity of effect (positive relation), whereas,
declining number of eggs produced per female also
corresponds with increasing severity (negative
relation).

The distribution of comprehensive UF point estimates
from one of the empirical UF databases used all of
the UF point estimates for all effect endpoints. The
population-relevant UF point estimate distribution
included only UF point estimates associated with
population-relevant effect endpoints (see Figure

2-2 and Attachment 2-1 for guidelines on assigning
population-relevance to effect endpoints).

3.1.4.2 Final Empirical UF Values
as Distribution Percentiles.

The purpose of deriving UF values for multiple
sources of uncertainty is to apply them in deriving SVs.
For each CEC, paired mean SVHicH and SVLow values
were derived. The first step in developing the Mean
SVs is to develop SV point estimate distributions (see
Chapter 4). Uncertainty factors are applied in the
denominator of SV point estimate calculations (refer to
equations in Section 4.3.2).
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Final empirical UF values were obtained as specific
percentiles of the UF point estimate distributions.
Since the UF values are in the denominator of the SV
calculations, higher percentiles of a given UF point
estimate distribution would result in lower SVLow
point estimates (i.e., more protective). The smaller the
SVLow value, the greater our confidence that there is
no hazard at environmental concentrations below the
SViow. Hence, the 75" percentile of empirical UF
point estimates was selected for computing SVL.ow
values. Conversely, using a somewhat lower percentile
from UF point estimate distributions to calculate
SVHIGH point estimates will increase confidence

in those values (i.e., will produce higher SVHIGH
values). The greater the SVHIGH value, the greater
our confidence in assuming that hazardous impacts
occur at environmental concentrations exceeding the
SVuicH. Hence, the 25 percentile of the UF point
estimate distribution was used to calculate SVHIGH
values.

Since neither the mean SVHIGH nor the SVLow is
intended to be an absolute fish toxicity threshold,
the use of extreme UF values was not considered.
Extremely low UF values may result in excessively
high SVHIGH values that are rarely exceeded by
measured environmental concentrations. Likewise,
extremely high UF values may result in excessively
low SVLow values that are lower than any measured
environmental concentrations. Neither of these
situations would serve the principal purpose of the
CEC SVs, which is pragmatic applicability — such as
ranking sampling sites, CECs, and sampling events
over time, with respect to potential impacts in fish (see
Chapter 4) to inform resource management actions.

Statistical Analysis Software (SAS v9.3 for Windows)
PROC UNIVARIATE was used to compute
percentiles of point estimate distributions. The 75%
percentile of empirical UF point estimate distributions
was selected as the final UF value to calculate SVLow.
The 25 percentile was used as the final UF value

to compute the SVuicH. Additional justifications for
using percentiles from UF point estimate distributions
rather than extreme values include:

* to acknowledge the possibility of UF database
errors (such as transcription or graph
interpretation error ) in records that report
UF values in the distribution tail, and

* toincrease representativeness of the
selected UF values for the whole UF point
estimate distribution, rather than representing
a specific endpoint in a single species in an
individual study that falls in the UF
distribution tail.

3.1.4.3 Publication Inclusion/Exclusion Criteria

This section describes quality assurance guidelines
related to data that were included in the empirical
UF databases, which were used to develop final UF
values for the Chemical Complexity, Inter-species
Sensitivity, and Intra-species Sensitivity sources of
uncertainty. Criteria for lab studies included in the
empirical UF databases were developed to minimize
the effect of response variability - from sources other
than the comparison factor - on UF point estimates.
Appropriate published studies were initially identified
using the National Library of Medicine TOXLINE
database (NLM 2016), USEPA ECOTOX database
(USEPA 2016¢), Google Scholar search engine, and
the literature cited sections in literature reviews and
primary literature.

Publication inclusion/exclusion criteria that were
common across the three empirical UF databases
were:

* Receptor Groups: Fish species that live at
least part of their life cycle as facultative or
obligate residents of freshwater or brackish
habitats were included.

o Study Design: Only experiments that included
an negative control group (vehicle and/or water,
as appropriate) were considered.

e Euxposure Duration: Only studies that exposed
fish to CECs for subchronic (7 to 28 days) or
chronic (>28 days) exposure durations were
included, except where the life stage (or effect
endpoint) necessitates considering a shorter
duration. Rationale for the duration categories
is provided in Section 3.5 — Exposure Duration.

*  Euxposure Duration:

(a) Aqueous exposure to CECs!!
(b) Only in vivo studies are included.

*  Effect Concentration and Magnitude: Only
effect concentrations (LOAEC/LOEC and
NOAEC/NOEC) identified in lab experiments
were used; no mesocosm data or modeled effect
levels were included. Measured concentrations
were preferred, but nominal concentrations
were accepted if measured concentrations
were not reported (see Section 3.6). Where
effect endpoint responses are reported only
graphically, and graphs were used to estimate
effect magnitude by visual inspection, both
the exposure concentration and response must
be graphed in unit scale (i.e., not log-scale or
any other transformation). Both LOAEC
(adverse effect endpoints) and LOEC (other
effect endpoints) values were included in the
UF point estimate calculations, in order
to maximize the spread of the empirical UF

1 Here we are using the term “aqueous exposure” to indicate that the CEC was introduced to the experimental system by dissolving in the exposure
water and exposure levels were defined in the study as different concentrations in water, rather than different concentrations in food. While aqueous
exposure may imply principally direct update via the gills and integument, we acknowledge that additional routes of exposure likely incidentally include
ingestion of CECs in water or ingestion of CECs adhered to food in longer studies that include feeding the fish.



point estimate distributions.

Effect Categories and Effect Endpoints:

Only effect endpoints that fell within categories
described in Attachment 2-1 were entered

into the database. From a given publication,
only one record for each unique effect endpoint
was entered into the database for each
comparison pair. Since multiple endpoints may
be evaluated in a study, several comparison

pairs may be included from a single publication.

For example, a single publication may yield two
database records in the Chemical Complexity
database for a single endpoint, if that endpoint
is measured in two separate single-CEC assays
as well as the binary mixture assay of the two
CECs. Both adverse and non-adverse

effect endpoints were included to develop
empirical UF values, in order to maximize the
spread of the distribution of UF values.
Publication Type: With few exceptions, only
primary publications in peer-reviewed journals
were included; any exceptions were noted in
the databases.

Publication Language: English, only.
Publication Date: The current version of

the databases includes all literature identified
in bibliographic searches conducted through
July, 2016.

Comparisons across publications were not included in
order to minimize extraneous and unknowable sources
of error, such as may exist between laboratories and
research teams, or between assays conducted at
different times.

3.1.5 Chapter Organization

The next three sections in this chapter (Sections 3.2
to 3.4) provide details on the derivation, values, and
application of empirical UF's for Chemical Complexity,
Inter-species Sensitivity, and Intra-species Sensitivity.
Sections 3.5 through 3.7 provide application rules and
numeric values for non-empirical UF's - Exposure
Duration, Effect Concentration, and Database
Adequacy — which were selected using scientific
judgement based on literature reviews. Cumulative
uncertainty - the aggregation of different UF's to
derive SV point estimates - is discussed in Section

3.8. Finally, Section 3.9 introduces the concept of

the modifying factor, which was not used to derive
SVs, but may be applied at practitioners’ discretion

to adjust SVs on a case-by-case basis to account

for uncertainties not otherwise addressed in this
document.
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Table 3-1. Ranges of uncertainty factors (unitless) for various sources of uncertainty as reported in the
literature - for legacy contaminants in EHA applications or in regulatory documents.

Range of Uncertainty Factor
Values for Legacy
Source of Contaminants _— Information
U . - Description
ncertainty In In Reviews or Source
Applied Regulatory
EHAs Documents
Effect Extrapolation from unbounsied LOAEC to'cor'respondmg Duke and
. 2to0 10 5to 55 NOAEC for the same chemical and endpoint, in the same
Concentration . . Taggart 2000
species and life stage
10 to 300 50 to 500 Extrapolation from observed frank effect level (e.g., Duke and
mortality, severe lesions) to more subtle individual effect Taggart 2000
Effect Severity'? 100 to 1000 level that may have an indirect effect on populations of the Zeeman 1995
s same species exposed for the same duration (e.g., energetic
1 to 1000 " . . . Kenaga 1982
stress, behavioral alterations, suppressed immune system)
Duke and
1o 10 2t0 40 wre an
. . Taggart 2000
Exposure Extrapolation of NOAEC after acute or subchronic exposures
. 10 . . Zeeman 1995
Duration to corresponding NOAEC after chronic exposure
256" Slooff et al.
’ 1986
Duke and
1020 1 to 1000 wre an
. . . Taggart 2000
Extrapolation of NOAEC from the species tested in the
. . . Chapman et al.
Inter-species 1to 10 laboratory to potentially more sensitive or vulnerable resident 1998
sensitixlf)it 156 species in the location being screened; usually assumes both Slooff et al
Y 3t0 54" lab and field species are broadly related taxonomically (e.g., ] 9(;(:,) cta
within the same phylum)
» Calabrese and
61026 Baldwin 1995
1 L0 10 Extrapolation of NOAEC for a specific endpoint in Duke and
Intra-species individuals exposed under laboratory conditions to the most Taggart 2000
sensitivity Lto 10 sensitive endpoint in the most vulnerable individuals in the Chapman et al.
© same species (e.g., early life stages) 1998
Modeled versus measured effect levels; number of available
Database . . Chapman et al.
1to 100 studies; number of relevant species tested; breadth of
Adequacy . 1998
endpoints evaluated
Extrapolation from chemical exposure under relatively
Multiple _ (this r_nay implicitly be phy51'ovlog1<‘jally geutral laboratory con@tlons to field No reviews
included in one or more of the | conditions in which receptors are continuously exposed to
Stressors . . . . . located
above UFs) multiple environmental stressors, in addition to the chemical
exposure
. (this may implicitly be Extrapolation frqm single-chemical exposure ir} the '
Chemical . . laboratory to environmental exposure to a continuously No reviews
. included in one or more of the . . . . .
Complexity changing chemical mixture that includes the chemical of located
above UFs) interest

12The UF for effect severity may implicitly include adjustment for exposure duration (e.g., extrapolation from acute LC50 to chronic NOAEC) and data
adequacy (e.g., only one QSAR-modeled acute LC50 value available, versus several measured LC50s in multiple species).

1398 6% of all acute-chronic ratios (ACRs) (LC50/MATC) in fish, and 96% of fathead minnow ACRs, among 135 total ACRs reviewed by Kenaga (1982) fell
between 1 and 999.

“Based on 95% upper prediction interval from a linear regression of chronic on acute effect levels for 164 paired values for the same species, representing
11 taxonomic groups including microorganisms, algae, aquatic invertebrates, aquatic and semi-aquatic vertebrates, etc.

5The magnitude of UF for inter-specific extrapolation varies greatly with source of the recommended value and the taxonomic distance between lab and
field species of interest (order>class>family>genus>species).

16An alternative to applying an uncertainty factor for inter-species sensitivity is the development of a “hazardous concentration” (HCp), which
represents a water concentration that adversely affects a certain percentage (p) of species in a community; typically, these are derived only if a chemical
has at least a minimal number of relevant effect levels reported in the literature.

17Ramge reported for fish, based on literature review.

18Based on acute fish toxicity (LC50) data from the literature, summarized by the authors who obtained their information primarily from Barnthouse et
al. (1990). These values are mean weighted upper 95% limit on the upper 95% prediction interval from regression models applied to Cartesian points
representing paired LC50 values between two fish species tested in the same assay; N is the total number of fish species pairs tested, across all chemicals
in their database. There is a range of mean values because the authors performed the same regression analysis for paired species at four different levels
of phylogenetic distance.



Table 3-2. Types of empirical uncertainty factors (UF's) for deriving contaminant of emerging concern
(CEC) screening values (SVs) for water exposures in fish. Chemical Complexity, Inter-species and Intra-

species UF derivations are described in detail in Sections 3.2, 3.3, and 3.4, respectively.

UF Usage Type of Empirical Uncertainty Factor (UF)
Effec.t UF Application: Chemical _ -
Endpoint Type of SV . Inter-Species Intra-Species
. . Complexity
Inclusiveness Derived

Voo Comprehensi.ve type Comprehensi\fe type ComprehensiV.e type

Comprehensive UFcc-High UFnter-High UFntra-High
SViow Comprehensive type | Comprehensive type | Comprehensive type

UFcc-Low UFnrer-Low UFntrA-Low
- Ve Population-relevant | Population-relevant | Population-relevant

Population- UFcc-High UF nrer-High UFnrra-High
relevant SV ow Population-relevant | Population-relevant | Population-relevant

UFcc-Low UFnter-LOoWw UFntrA-LOW

29



30

& cadmiu™
S e
xéb a‘l—eo\“ e‘c\)N
o __od «
e Ce A4, 0
\'5\\{\31 e, e, Praze fony N\eon
DiazePd™ o
% e > Fenofibrate @
S O
Estrone Estrone e‘fstfed_ benzene
o)

3.2 Chemical Complexity

3.2.1 Purpose

The purpose of the Chemical Complexity UF (UFcc)
is to quantify that portion of total extrapolation
uncertainty attributable to differences in chemical
complexity, where single-CEC lab study LOAECs

or NOAECs are adjusted to estimate corresponding
effect concentrations for environmental mixture
exposures in freshwater fish. It is used to extrapolate
single-CEC effect concentrations (LOAECs or
NOAECs) in water that were identified in a controlled
laboratory study to an exposure scenario involving the
same CEC in a mixture.

3.2.2 Background

In 2015, the American Chemical Society’s Chemical
Abstract Service (CAS) assigned its 100 millionth CAS
Registry Number (CASRN) to a chemical substance
(CAS 2015). That number continues to grow. The
CASRNSs are numeric chemical identifiers, which are
assigned to both synthetic and naturally occurring
chemicals. While some chemicals have multiple
CASRNG, the vast majority are uniquely identified
by a single CASRN. Among these millions of known
substances, researchers consistently cite the number
of commerecially available synthetic chemicals that
are produced on an industrial scale at approximately
100,000 (e.g., Brown and Wania 2008, Snyder et al.
2000, UNEP 2014, von der Ohe et al. 2011). Among
chemicals in commerce, an estimated 40,000 have
been identified as CECs (e.g., Diamond et al. 2011).
Hence, it is reasonable to expect complex mixtures
of anthropogenic chemicals, including numerous
CECs, to be present in aquatic systems with known
contaminant sources.

Chemicals in environmental mixtures may interact
with each other additively, synergistically, or
antagonistically, or they may act independently, to
produce a combined effect. In many of the laboratory
studies in fish that were used to derive UFcc values,

PAHs

the chemicals in the tested mixtures were selected for
common expected biological activity, such as estrogenic
chemicals (Brian et al. 2005, Hua et al. 2013, Jukosky
et al. 2008, Lin and Janz 2006, McGee et al. 2009,
Thorpe et al. 2003), antidepressants (Painter et al.
2009, Schultz et al. 2011), and antimicrobials (Schultz
et al. 2012). In other mixture studies that were

used to derive UFcc values, component chemicals

did not fall neatly into a common biological activity
group. Some of these mixtures were expected to be
potentially synergistic or additive (Keiter et al. 2012,
Wu et al. 2011, Xu et al. 2013), antagonistic (Sun et

al. 2009), or to have apparently disparate biological
activities among the tested chemicals (Armstrong et al.
2015, Madureira et al. 2012, Zenobio et al. 2014).

While the vast majority of the available literature

on laboratory CEC toxicity studies in fish is based

on single-chemical exposures, a significant number

of CEC mixture studies in fish have been published
(Attachment 3-1). A subset of these CEC mixture
studies evaluated both mixture toxicity in fish, and the
toxicity of individual component CECs. Criteria for
inclusion in the dataset used to derive the UFcc values
were applied to publications that reported on paired
mixture- and single-CEC assays.

3.2.3 UFcc Database - Data Inclusion Criteria

A database was developed specifically for the purpose
of deriving and documenting UFcc point estimates
(Attachment 3-2). The UFcc was quantified using
published studies in fish that tested for both single-
CEC effects and mixture effects of the same CEC

in water, for the same endpoints. General inclusion
criteria that are common across all three empirical
UF's are provided in Section 3.1.4.

Inclusion criteria specific to the UFcc were the
following:

*  Chemical Complexity Classes: A single
publication must report results from two
parallel assays that evaluated for effects from



exposure to the subject CEC - a single-CEC

assay and in a mixture assay that includes the

subject CEC.

e Chemical Scope: (a) Subject CECs were not
limited to those for which SVs were derived;
(b) no legacy contaminant UFcc values were
derived, however, legacy contaminants may
be part of a tested chemical mixture that
included at least one subject CEC; (c) the
number of mixture constituents was not limited.

*  Effect Concentration:

o Statistically significant effects were
reported in the highest exposure group,
either in the single-CEC experiment, the
mixture experiment, or both.

o Effect magnitude at both control and highest
exposure groups are reported in both
experiments in either tabular or graphic
format.

o Both LOAEC (adverse endpoints) and
LOEC (non-adverse endpoints) effect
concentrations were included in the UF
point estimate calculations, in order to
maximize the spread of the UF point
estimate distribution

3.2.4 UFcc Database Structure and Contents

Database fields are organized into the following
groups: Study Attributes, Comparison Information,
Computations, and Supporting Information. The
following list identifies the fields in the database that
are included in each group. Attachment 3-2 provides
information on a subset of the fields in the electronic
database related to UFcc derivation. Groups and
fields are presented in the database in this order:

Study Attributes

e CEC Category

CEC

Effect Category

Effect Endpoint

Relation of Endpoint Magnitude with Degree
of Hazard (pos/neg)

*  Population-relevant Endpoint (Y/N)

* Species

Comparison Information

* High Exposure Group CEC Concentration
(ppb) for Single CEC Assay

* Single CEC Assay: Signif Diff from Control?
(Y/N)

* High Exposure Group Effect Magnitude for
CEC in Single Chemical Assay

* Single CEC Assay Response Data Presentation
(G ="Graph” or T="Table or Text”)

* High Exposure Group CEC Concentration
(ppb) for CEC in Mixture Assay

*  Mixture CEC Assay: Signif Diff from Control?
(Y/N)

* High Exposure Group Effect Magnitude for
CEC in Mixture Assay

* Mixture CEC Assay Response Data
Presentation (G ="Graph” or T="Table or
Text”)

Computations

* Single CEC Assay - Effect Magnitude per unit
Exposure at High Exposure Cone. (EPUC1)

*  Mixture CEC Assay - Effect Magnitude per
unit Exposure at High Exposure Conc.

(EPUC2)

¢ UFcc Point Estimate - Ratio of EPUCs
(higher/lower)

Supporting Information

* Notes

e Publication Reference

The UFcc database records are uniquely
differentiated based on the following information:
Publication Reference, CEC, Effect Endpoint,
Species, and sometimes fish sex (as recorded in the
Notes field). The database consists of 171 records
extracted from 14 peer-reviewed, published papers.
Each record conforms to the data inclusion criteria
(Sections 3.1.4 and 3.2.3).

Represented in the database are:
* 18 CECs tested as single chemicals and in a
mixture in the same study (Table 3-3);
e 11 CEC Categories (Table 3-3);
o 4 freshwater or brackish water fish species
representing various niches;
* 9 Effect Categories.

3.2.5 UFcc Point Estimate Derivation

Aspects of UF derivation that are shared among all
three empirical UFs are presented in Section 3.1.4.
One UFcc point estimate was calculated in each
record of the UFcc database. Exposure and effect
data from the single-CEC highest exposure group

and the corresponding mixture highest exposure
group were used to calculate UFcc point estimates.
Since both assays utilized exposure groups with the
same species/sex/life stage composition, comparisons
between the highest exposure groups were

expected to yield the greatest differences in effect
magnitude between the paired assays (for a given
effect endpoint), hence the greatest spread in the
distribution of UFcc point estimates. A wide spread in
the UFCC point estimates distribution was assumed to
result in conservative UFcc estimates for the purpose
of deriving SVs.

In most UFcc database records, both the measured
CEC concentration and effect magnitude differ
between the high exposure groups in the single-CEC
and mixture tests. In some cases the highest exposure
levels in the single-CEC and mixture assays have
different measured concentrations, yet they result

in essentially the same effect magnitude, indicating
greater potency of the subject CEC in the group with

31



32

the lower maximum exposure concentration. Likewise,
different effect magnitudes in the single- versus
mixture-exposed group may result from exposure to
essentially the same CEC concentration, indicating
higher potency in the group showing the greater
adverse effect. Relative potency of the CEC

was represented in both the single-CEC assay and

the mixture assay by using the ratio of the effect
magnitude to exposure concentration — the effect-per-
unit-concentration (EPUC) - in the highest exposure

groups.

Unlike in the derivations of empirical Inter-species
and Intra-species UF's, calculation of UFcc point
estimates did not involve adjusting effect magnitude to
percent difference from the negative control. This is
because both the single-CEC and mixture assays used
the same negative control group, so the value of any
UF estimate would not be affected by adjusting effect
magnitudes.

In each UFcc database record, the following
computations were conducted:

e The EPUC in the high-concentration group for the
single-CEC assay was computed as:

EPUCSINGLE =
Effect magnitude siNGLE / [CEC]SINGLE.

* The EPUC in the high-concentration group for the
mixture assay was computed as:

EPUCMIXTURE =
Effect magnitude MixTURE / [CEC]MIXTURE.

where,
[CECIsINGLE and [CECIMIXTURE are the
concentrations of the same CEC in the highest
exposure group in each assay

*  One UFcc point estimate was computed in each
database record as:

UFcc = EPUC1/EPUC2.
where,
EPUCI = the greater value between
EPUCsiNGLE and EPUCMIXTURE

EPUC2 = the lesser value between
EPUCsINGLE and EPUCMIXTURE

3.2.6 UFcc Point Estimates and Final Values

All UFcc point estimates are based on comparisons
of effective potency between an assay of a CEC in
mixture and the same CEC tested singly, with other
factors held constant. Two UFcc point estimate
distributions were developed. One distribution
contains all of the point estimates in the database
(Figure 3-1), and was used to obtain “comprehensive
type” UFcc values for derivations of comprehensive
type SVHIGH and SVLow values. The second
distribution contains comparisons involving only
population-relevant endpoints (i.e., behavioral,
developmental, growth, reproductive, and survival
specified in Attachment 2-1), and was used to obtain
“population-relevant” UFcc values (Figure 3-2).

The range of values of both comprehensive and
population-relevant UFcc point estimates is 1 to 118.8.
No literature values of UFcc for legacy contaminants
were located for comparison (Table 3-1).

Specific percentiles of the comprehensive- and
population-relevant UFcc point estimate distributions
were selected for deriving SVHIGH and SVLow

point estimates (Table 3-4). Rationale for selected
percentiles is provided in Section 3.1.4.2: Final
Empirical UF Values as Distribution Percentiles.



a)

b)
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Figure 3-1. Frequency distribution of (a) all and (b) a focused subset of Comprehensive Chemical Complex-
ity UF (UFce) point estimates derived from data reported in publications that evaluate effects from a given
CEC in both a single-CEC assay and contaminant mixture assay, for all adverse effect endpoints. Selected
percentiles of the distribution of point estimates are indicated (N=171; Min=1; Max=118.8). The UFcc
25%ile and T5%ile values were used to derive comprehensive type SVHIGH and SVLOW point estimates,
respectively. X-axis values are mid-points of intervals.
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Figure 3-2. Frequency distribution of (a) all and (b) a focused subset of population-relevant Chemical Com-
plexity UF (UFcc) point estimates derived from data reported in publications that evaluate effects from

a given CEC in both a single-CEC assay and contaminant mixture assay, for population-relevant adverse
effect endpoints. Selected percentiles of the distribution of point estimates are indicated (N=97; Min=1,
Max=118.8). The UFcc 25%ile and 75%ile values were used to derive population-relevant SVaicH and SV-
LOW point estimates, respectively. X-axis values are mid-points of intervals.



Table 3-3. List of 18 CECs in 11 CEC categories for which laboratory studies were located that test for
adverse effects in fish after both single-CEC and mixture exposures in water.

CEC Category CEC
Alkylphenol Nonylphenol
Flame Retardant / Surfactant Perfluorooctane sulfonate
17a-ethinylestradiol (EE2)
Hormone 17B-estradiol (E2)
Estrone (E1)
Insect Repellent DEET
Personal Care — antimicrobial Tr¥closan
Triclocarban
. o Sulfamethoxazole
Pharmaceutical — antibiotic - :
Trimethoprim
Pharmaceutical — anti-cholesterol Fenofibric Acid
Pharmaceutical — anticonvulsant Carbamazepine
Bupropion
. . Fluoxetine
Pharmaceutical — antidepressant -
Sertraline
Venlafaxine
Pharmaceutical — beta blocker Propranolol Hydrochloride
Plasticizer Bisphenol A

Table 3-4. Final UFcc values (unitless) are based on percentiles of the UFcc point estimate distribution, and
are used to derive water screening values to characterize CEC hazards to freshwater fish. The UFce 25%ile
and 75%ile values were used to derive SVHIGH and SVLow point estimates, respectively.

Percentiles
. in UF Final UF
Effect Endpoint Y% ) L Effect e ce
) L UFcc in SV Derivation . N Point Values
Inclusiveness Application Categories . )
Estimate (unitless)
Distribution
f the UF i
s concenttion et 99%ile = 118
Population- Yile = 21.
opulation SViow which adverse Population . 93 @le 214 1.8
relevant . Behavioral 90%ile = 10.5
effects ARE NOT expected in .
wild fish Developmental 75%ile = 1.80
- Growth 97 50%ile = 1.30
O:fe:)ig:iiiigf;d;godinve a Reproductive 25%ile =1.07
w \%
Population- Survival 10%ile = 1.03
opulation SVuicn which adverse Population urviva ?1 67 11
relevant L. 5%ile = 1.01
effects ARE expected in wild o/
fish 1%ile = 1.00
One of the UF d to deri
ne of the sufe o derive a 99%ile = 50
water concentration below .
. . . 95%ile = 18.9
Comprehensive SViow which adverse effects in . 2.0
90%ile = 4.75
Individual fish ARE NOT .
. . 75%ile = 2.00
expected in the wild All Effect 171 S0%ile = 1.32
. . 0 — 1.
Onf of the Ul:s Fsed tt(: derive a | Categories 25%ile = 1.11
' wa.er concentration al .ove 10%ile =1.03
Comprehensive SViicu which adverse effects in S%ile = 1.02 1.1
Individual fish ARE expected gl
. . 1%ile = 1.00
in the wild
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3.3 Inter-Species Sensitivity
3.3.1 Purpose

The purpose of the Inter-Species Sensitivity UF is to
quantify that portion of total extrapolation uncertainty
attributable to differences in fish species sensitivity.

It is used to extrapolate exposure-effect relationships
(expressed as a LOAEC/LOEC or NOAEC/NOEC)
from a controlled laboratory study that tested for
effects in a single species to an estimated effect
concentration in a receptor species or group of species
that are more sensitive to the subject CEC.

3.3.2 Background

There are over 15,000 species of freshwater fish
worldwide (IUCN 2016) that exhibit great differences in
morphology, life history and ecological niche, and inhabit
a diverse array of habitats. Among these, at least 160
fish species are resident in the Great Lakes Basin
(Hubbs and Lagler 2004). Inadequately representing
this natural variety are perhaps only several dozen
obligate or facultative freshwater fish species that have
ever been tested in controlled ecotoxicological assays,
and fewer that have been tested for effects from CEC
exposure. Most of the lab species are physically small
and short-lived, due to pragmatic considerations such

as cost, lab space, life cycle duration, and repeatability,
as well as potentially poor survival and reproduction in
large-body fish under laboratory conditions. Certain
fish species are dominantly represented in the CEC
ecotoxicity literature, including the fathead minnow
(Pimephales promelas), Japanese medaka (Oryzias
latipes), and zebrafish (Danio rerio). For the purpose
of determining relative potency among chemical
contaminants, the small number of frequently tested
species is advantageous because it limits fish species as
a source of variation among ecotoxicity tests on different

chemicals. However, limited species representation
in the ecotoxicity literature is disadvantageous for
investigators who wish to estimate relative chemical
hazard in a more sensitive — usually unidentified —
species assumed to be present in a natural system.

Ecotoxicologists have developed several approaches

to the problem of variable species sensitivity in
extrapolating lab test results to natural systems.
Human health risk assessment guidance provides
precedent for the application of an inter-species
uncertainty factor to an appropriate effect
concentration (e.g., NOAEC/NOEC or LOAEC/
LOEC) (USEPA 1989). Ecological risk assessors
sometimes use percentiles from species sensitivity
distributions (SSDs), which are distributions of
unadjusted effect concentrations, either acute or
chronic exposure durations, obtained from the
literature for relevant species. See Attachment 4-1 for
examples of reference values developed as percentiles
of SSDs. In addition, empirical regression modeling
approaches have been developed to predict an acute
effect concentration (LCso or ECs0) in an untested
species from measured effect concentrations obtained
for species tested in laboratory assays (USEPA 2016d).

Our approach to SV development focused on effects
after chronic exposures and involved calculation of SV
point estimates. Hence, we adjusted each relevant
chronic effect concentration in the CFED with UFs
(including an Inter-species UF). The rationale

and methods for deriving distributions of SV point
estimates are provided in Section 4.3.2.

The published literature of laboratory CEC toxicity
studies in fish is dominated by single-species exposure
studies. The UFnter is applied because chemical
sensitivity in lab species may be different from
potential receptor species’ sensitivity in a natural
system. This UF is intended to account for inter-



species differences in sensitivity and magnitude of
direct toxic effects. The UFnter does not account for
differences among species in susceptibility to indirect
effects, such as potential cumulative or compensatory
population effects in the species of interest due to
shifts in aquatic community structure or composition
that may result from CEC exposure in multiple fish
species over many generations.

3.3.3 UFinter Database - Data Inclusion Criteria

A database specifically for the purpose of deriving and
documenting UFnter point estimates was developed
(Attachment 3-3). The UFmter was quantified from
published laboratory assays. General inclusion
criteria that are common across all three empirical
UF's are provided in Section 3.1.4.

Inclusion criteria specific to the UFInter were the
following:

o Inter-Species Sensitivity Classes: A single
publication must report results from two or
more parallel assays that evaluate for effects in
the same endpoint(s) and same life stage due to
CEC exposure, but in different fish species,

e Chemical Scope: (a) The subject CECs were
not limited to those for which SVs were
derived. (b) Studies of legacy contaminants
were excluded, except where legacy
contaminants were part of a mixture that
included at least one subject CEC. Both single-
CECs and mixtures were represented that
were tested in multiple species were included.

o Effect Concentration and Magnitude:

o Both LOAEC (adverse endpoints)
and LOEC (non-adverse endpoints)
values were included in the UF point
estimate calculations, in order to
maximize the spread of the UF point
estimate distribution

o A LOAEC/LOEC must be reported
in each of the paired fish species assays
for a given effect endpoint

o Effect magnitudes in the control and
LOAEC/ LOEC exposure groups are
reported in both species’ experiments,
in either tabular or graphic format.

3.3.4 UFinter Database Structure and Contents

Database fields are organized into the following
groups: Study Attributes, Comparison Information,
Computations, and Supplemental Information.
Groups and fields are presented in the database in the

following order:
Study Attributes
* CEC Category
* CEC
» Effect Category
* Effect Endpoint

Population-relevant Endpoint (Y/N)

Comparison Information
* Species 1 — Species Common Name
Species 1 - LOAEC/LOEC (ug/L)
Species 1 - LOAEC/LOEC Effect Magnitude
Species 1 — Control Group Effect Magnitude
Species 1 - EML1 - Effect Magnitude at
LOAEC/LOEC (as % difference from negative
control)
*  Species 1 - Effect Data Source in Paper
(Specific Figure or Table)
e Species 1 Effect Data Presentation
(G ="Graph” or T="Table or Text”)
Species 2 — Species Common Name
Species 2 - LOAEC/LOEC (ug/L)
Species 2 - LOAEC/LOEC Effect Magnitude
Species 2 — Control Effect Magnitude
Species 2 - EML2 - Effect Magnitude at
LOAEC/LOEC (as % difference from negative
control)
* Species 2 - Effect Data Source in Paper
(Specific Figure or Table)
* Species 2 - Effect Data Presentation
(G ="Graph” or T="Table or Text”)

Computations

* Species 1 - EPUCI - Effect per unit Conc at
LOAEC/LOEC (EML1/LOAEC or LOEC)

*  Species 2 - EPUC2 - Effect per unit Conc at
LOAEC/LOEC (EML2/LOAEC or LOEC)

*  UFInter Point Estimate - Ratio of EPUCs
(higher/lower)

Supporting Information
*  Notes
e Publication Reference

Records in the UFnter point estimate database are
uniquely identified based on the following fields:
Publication Reference, CEC, Effect Endpoint, Species,
and sometimes fish sex (if recorded in the Notes field).
The database consists of 65 records extracted from

15 peer-reviewed, published papers. Each record
conforms to the data inclusion criteria (Sections 3.1.4,
3.3.3).

Represented in the UFmnter point estimate database
are:

¢ 17 individual CECs (or mixtures) tested in
water exposures in two or more fish species
(Table 3-5);

* 8 CEC Categories (Table 3-5);

* 16 freshwater or brackish water fish species
representing a variety of niches (Table 3-6;
Attachment 3-4);

* 23 unique pairwise species comparisons
(pairwise species comparisons were
represented in the database between 1 and 8
times) (Table 3-6; Attachment 3-3);

e 7 Effect Categories (Table 3-7).
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3.3.5 UFinter Point Estimate Derivation

Aspects of UF derivation that are shared among all
three empirical UF's are presented in Section 3.1.4.

One UFmter point estimate was calculated in each
record of the UF mter database. Each record in

the inter-species sensitivity database represents

an endpoint-specific binary comparison of relative
sensitivity between two fish species after exposure
to CEC. Unlike other studies of the inter-species
uncertainty factor (e.g., Calabrese and Baldwin 1994,
1995), this analysis did not stratify observations
using higher levels of taxonomic organization

(e.g., by genus or family); all of the pairwise
comparisons are species to species, regardless

of higher taxonomic classifications. An analysis
comparable to the Calabrese and Baldwin papers

of the influence of phylogenetics on empirical CEC
inter-species UF values is beyond the scope of this
document. We did not use the USEPA Interspecies
Correlation Estimation (ICE) model to estimate
effect concentrations in untested species, because we
are developing UFs based on effects after chronic
exposures to use in deriving chronic aqueous SVs, but
ICE utilizes information on acute effects to predict
effect concentrations across species (USEPA 2016d).

Our approach built on the work of Calabrese and
Baldwin (1994, 1995) by utilizing the following types of
information:

*  Exposure-effect information focused on CECs
(not legacy contaminants),

e Effect concentrations for a diversity of adverse
endpoints (not just mortality),

e Chronic exposure assay response data (not
acute exposure assays),

* NOAEC/NOEC and LOAEC/LOEC values
(rather than ECx or LCx),

*  Comparisons between paired assays in
different species across different levels of
organization (i.e., species-species comparisons
across different genera, or across families)
rather than only between species within
genera.

We used two variables that were reported for

each species to quantify inter-species differences

in sensitivity for individual effect endpoints: the
LOAEC/LOEC, and the magnitude of the response
at the LOAEC/LOEC. We calculated UF point
estimates for each endpoint for which a LOAEC/
LOEC was identified in both tested species. Mean
(or median) effect magnitude at the LOAEC/LOECs
were obtained for each species from the publication.
Effect magnitudes were quantified by effect endpoint
as the percent difference in the response at the
LOAEC/LOEC from the corresponding negative
control response. We represented relative sensitivity
of each of the tested species using the effect-per-unit-
concentration (EPUC) at the LOAEC/LOEC, which

is computed as the ratio of the mean effect magnitude
at the LOAEC/LOEC to the LOAEC/LOEC
concentration for that species.

This approach differs from that used to derive UFcc
point estimates, where the concentrations and effect
magnitudes of the highest exposure groups in paired
single-CEC and mixture assays were utilized. For
UFcc derivations, only one or the other of the highest
exposure groups was required to be a LOAEC/LOEC.
For UF mter derivations, the two different species in
the paired assays likely have intrinsically different
sensitivities to the tested CEC for a given effect
endpoint (i.e., different negative control responses), so
the LOAEC/LOEC values for each of the two species
were required.

In each UFmter database record, the following
computations were conducted:
1) The EPUC in the Species 1 assay was
computed as:
EPUCSpecies 1=
Mean effect magnitude at LOAEC/
LOECSpecies 1/ LOAEC/LOECSpecies 1

2) The EPUC in the Species 2 assay was
computed as:
EPUCSpecies 2 =
Mean effect magnitude at LOAEC/
LOECSpecies 2/ LOAEC/LOECSpecies 2

where,

LOAEC/LOE CSpecies 1and LOAE C/LOECSpecies
2are concentrations of the same CEC associated
with responses in the same effect endpoint that are
significantly different from the respective control

groups.

3) A UFnter point estimate was computed in each
database record as:

UF1mter = EPUCA/ EPUCs.

where,
EPUCA = the greater value between
EPUCSpecies 1and EPUCSpecies 2

EPUCB = the lesser value between
EPUCSpecies 1and EPUCSpecies 2



3.3.6 UFinter Point Estimates and Final Values

All UFmter point estimates are based on publications
reporting paired assays that compare relative
sensitivity in different fish species in the same effect
endpoints, with other factors held constant. Two
UFter point estimate distributions were developed.
One distribution contains all of the point estimates

in the UFnter database (Figure 3-3), and was used

to obtain “comprehensive type” UF Inter values for
derivations of comprehensive type SVHIGH and SVLow
values. The second distribution contains comparisons
involving only population-relevant endpoints (i.e.,
behavioral, developmental, growth, reproductive,

and survival) (Figure 3-4), and was used to obtain
“population-relevant” UFnter values.

Specific percentiles of the comprehensive- and
population-relevant UFnter point estimate
distributions were selected for deriving SVHIGH
and SVLow point estimates (Table 3-8). Rationale
for selecting certain percentiles as final UF values
is provided in Section 3.1.4.2: Final Empirical UF
Values as Distribution Percentiles.

The range of values of comprehensive type UF Inter
point estimates is 1 to 353, while population-relevant
UFInter point estimates range from 1 to 35. The
UFmter values that were selected as percentiles of
empirical point estimate distributions (Table 3-8) are
within the ranges of UFnter values reported in the
literature for legacy contaminants (Table 3-1).
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a)

b)

Figure 3-3. Frequency distribution of (a) all and (b) a focused subset of comprehensive type Inter-Species
UF (UF1nter) point estimates derived from data reported in publications that evaluate the same effects (all
adverse effect endpoints) from exposure to a given CEC in two or more species. Selected percentiles of the
distribution of all point estimates are indicated (N =65; min=1; max=353). The UFnter 25%ile and 75%ile
values were used to derive comprehensive SVHIGH and SVLow point estimates, respectively. X-axis values
are mid-points of intervals.



a)

b)

Figure 3-4. Frequency distribution of (a) all and (b) a focused subset of population-relevant Inter-Species UF
(UFmter) point estimates derived from data reported in publications that evaluate the same effects (popula-
tion-relevant adverse effect endpoints) from exposure to a given CEC in two or more species. Selected per-
centiles of the distribution of all point estimates are indicated (N=30; min=1; max=35). The UFnter 25%ile
and 75%ile values were used to derive population-relevant SVHIGH and SVLow point estimates, respectively.

X-axis values are mid-points of intervals.
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Table 3-5. List of CEC Categories and individual CECs (and CEC mixtures) for which publications of labo-

ratory studies were located that included parallel assays in two or more fish species.

CEC Category

CEC

Number of
Database Records

Complex Mixture

Untreated pulp mill effluent

1

Pulp mill effluent after primary
treatment

1

Pulp mill effluent after secondary

—_

treatment
o Imidazole Ketoconazole 4
Fungicide
Prochloraz 10
Herbicide Picloram 2
17a-ethinylestradiol (EE2) 9
17B-estradiol (E2) 3
Hormone Norethindrone 1
Spironolactone 5
Testosterone 2
Personal Care — UV filter Benzophenone-3 1
Pharmaceutical — beta blocker Propranolol 1
Pharmaceutical — Nonsteroidal
Aromatase Inhibitor Fadrazole 3
Octoxynol 9 (Triton X-100) 7
Surfactant Perfluorooctane sulfonate (PFOS) 13
Sodium dodecyl sulphate (SDS) 1
TOTAL 65




Table 3-6. Number of database records containing pairwise comparisons of fish species’ relative sensitivity
to CEC exposure for the same effect endpoint. Each database record provides a single empirical UFinter
point estimate based on a pairwise inter-species comparison of LOAEC values and effect response magni-

tudes.

Number of
Species 1 Species 2 UF ner Database
Records

Brown Trout Common Carp 8
Bull Trout Rainbow Trout 2
Creek Chub Spottail Shiner 3
Bluegill 1
Japanese Medaka 8
i Rainbow Trout 6

Fathead Minnow
Roach 1
White Sucker 1
Zebrafish 7
Flagtish Japanese Medaka 1
Japanese Medaka Rainbow Trout !
Zebrafish 7
Rainbow Trout Killifish 4
IS{EIi eci;alr\l/?;now Fathead Minnow 1
Japanese Medaka 1
Stickleback Rainbow Trout 1
Zebrafish 1
Creek Chub 1
White Sucker Rainbow Trout 2
Spottail Shiner 1
Zebrafish Rainbow Trout 1
TOTAL 65
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Table 3-7. Effect Categories represented in the database of UF Inter point estimates.

Number of
Effect Endpoint
. P Effect Category Database
Inclusiveness
Records
Growth 4
. Mortality/Survival 1
Population- -
Reproductive
relevant _ 15
(functional)
Developmental 10
Metabolic/Physiologic 13
c hensi Genotoxicity 2
omprenensive
P Gross Pathology 3
(not also counted R Tocti
with Population- ( efrﬁ uc‘u.ve b 5
vitellogenin; hormone
relevant effect
endpoints) levels) -
Reproductive )
(sperm structure)
TOTAL 65

Table 3-8. Fiinal UF mnter values (unitless) are based on percentiles of the UFnter point estimate distribution,
and are used to derive water SVs to characterize CEC hazards to freshwater fish. The UF Inter 25%ile and
75%ile values were used to derive SVHIGH and SVLow point estimates, respectively.
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Percentiles in .
Effect SV Effect UFyer Point Final Uner
Endpoint UFjer in SV Derivation . N Inter Values
. Type Categories Estimate .
Inclusiveness S (unitless)
Distribution
One of the UFs used to derive a 99%ile = 35.0
Population- water concentration below which . 95%ile = 19.0
SV, Beh: 1 4.8
relevant FO% | adverse population effects ARE DZV':];O;iental 90%ile = 10.7
NOT expected in wild fish P 75%ile = 4.80
Growth 30 .
. . 50%ile = 3.04
One of the UFs used to derive a Reproductive 25%ile = 1.45
. _ . . . 1 0. B
Poplulatlotn SV \x:;ter concen;re:‘tlon ?c?m;e Z}}gh Surviva 10%ile = 1.15 15
relevan a Verse;ppu -aléof? ;31 ects 5%ile = 1.00
expected 1n wild fis 1%ile = 1.00
One of the UFs used to derive a 99%ile =
water concentration below which 352.0
hensi \% .
Comprehensive | SViow adverse effects in individual fish 95%ile = 50.8 8.9
ARE NOT expected in the wild 90%ile = 30.3
All Effect
Cate Ofices 65 | 75%ile = 8.87
One of the UFs used to derive a & 50%ile = 3.29
Comprehensive | SV water concentration above which 25%ile = 1.50 15
P 191 adverse effects in individual fish 10%ile = 1.20 '
ARE expected in the wild 5%ile = 1.10
1%ile = 1.00




Life Cycle

3.4 Intra-Species Sensitivity
3.4.1 Purpose

The purpose of the Intra-Species Sensitivity UF

is to quantify that portion of total extrapolation
uncertainty attributable to differences in sensitivity
between subclasses within a species. It is used to
extrapolate exposure-effect relationships (expressed
as a LOAEC/LOEC or NOAEC/NOEC) from a
controlled laboratory study that tested for effects in
one class of individuals within a fish species (defined
by life stage or sex) to an adjusted effect concentration
representative of potentially more sensitive classes of
individuals in the aquatic system of interest.

3.4.2 Background

Ecotoxicologists have long recognized that sensitivity
to chemical contaminants can vary between classes of
individuals within a fish species, which is consistent
with the practice of applying an uncertainty factor for
protecting sensitive subpopulations in human health
risk assessment (USEPA 1989). Fish life stages can
differ in their susceptibility to adverse effects from
chemical contaminant exposure (e.g., Brion et al.
2004, Galus et al. 2013a, Parrish et al. 1978, Staples

et al. 2011). Based on earlier literature reviews of
the effects of legacy contaminants, it is commonly
assumed that early life stages are more susceptible to
chemical impacts than later life stages (e.g., McKim
1977, Wheeler et al. 2014). However, this assertion is
not supported as a general rule either in the CFED
developed in this project (refer to Attachment 3-5) or
in the database compiled for derivation of the UF1ntra

(Attachment 4-2). Hence, no a prior: assumption was
made in this analysis that any life stage is necessarily
more sensitive to CEC exposures than other life
stages, as a general rule across all studies. For

some CECs, the response magnitude of certain effect
endpoints also differs between males and females in
the same life stage (e.g., Lei et al. 2013, Madureira et
al 2012, and Pawlowski et al 2004). The magnitude of
the difference in susceptibility between life stages or
between sexes may itself also vary with species.

This section describes methods used to estimate a
numeric range of values from data provided in the
literature, and provides final UFntra values to apply
in SV derivations. Intra-species classes are defined in

terms of life stage and sex. Life stage classes included:

embryo, larva, juvenile, and adult. Sex classes were:
female, male, both, or uncertain (not reported or
immature).

3.4.3 UFintra Database - Data Inclusion Criteria

A database was developed specifically for the purpose
of deriving and documenting UFIntra point estimates
(Attachment 3-5). The UFntra point estimates were
quantified from individual publications that reported
results in more than one intra-species class (defined
in terms of either life stage or sex) after exposure in
water to the same CEC. General inclusion criteria
that are common across all three empirical UF's are
provided in Section 3.1.4.

Inclusion criteria specific to the UF mtra database are
as follows:
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o [Intra-Species Class: A single experiment must
evaluate for effects in at least two life stages or
each of the two sexes; one database record is
created for each unique pairing of classes (life
stage versus life stage, or male versus female)
and effect endpoints

*  Chemical Scope: Assays testing CECs were
included; legacy contaminants were excluded

*  Effect Concentration:

o Both LOAEC (adverse endpoints) and
LOEC (non-adverse endpoints) effect
concentrations were included in
the UFmtra point estimate calculations,
in order to maximize the spread of the
UF point estimate distribution

0  Only experiments that identify a
LOAEC/ LOEC in both of the Intra-
species Classes are included

*  KEffect Category: Specific effect endpoints do
not have to be the same between the two
classes in the paired assay, particularly
between life stages

*  Effect Magnitude: In both control and
LOAEC/ LOEC exposure groups effect
magnitudes must be reported separately for
each intra-species class, in either tabular or
graphic format, as either a median or mean
value for the exposure group

3.4.4 UFintra Database Structure and Contents

The database is structured to develop a distribution of
UFmtra point estimates. The database is a flat file in
MS Excel spreadsheet format. The UFmtra database
consists of 123 records extracted from 33 peer-
reviewed, published papers.

Database fields are organized into the following
groups: Study Design, Comparison Information,
Computations, and Supporting Information. The
following list provides specific fields included in each

group:

Study Attributes

e CEC Category

* CEC

* Population-Relevant Effect (Y or N)
*  Species (Common Name)

Comparison Class (“Sex”, “Life Stage”)

Comparison Information

* C(lass1- Sex - M,F; Life Stage - E,L,J,A)?

Class 1 - LOAEC/ LOEC (ug/L)

Class 1 - Effect Category at LOAEC/LOEC

Class 1 - Effect Endpoint(s) at LOAEC/LOEC

Class 1 — Effect Data Presentation

(G ="Graph” or T="Table or Text”)

Class 1 - LOAEC/LOEC Effect Magnitude

e (Class 1 - Control Effect Magnitude

e C(lass 1 - Effect Magnitude at LOAEC/LOEC
(as % difference from control)

e (lass 1 - Effect Data Source in Paper

E - embryo, L - larva, J - juvenile, A — adult

Class 2 - Sex - M, F; Life Stage - E,L,J,A)

Class 2 - LOAEC/LOEC (ug/L)

Class 2- Effect Category at LOAEC/LOEC

Class 2 — Effect Endpoint(s) at LOAEC/LOEC

Class 2 - Effect Data Presentation

(G ="Graph” or T="Table or Text”)

Class 2 - LOAEC/LOEC Effect Magnitude

e (lass 2 - Control Effect Magnitude

e (lass 2 - Effect Magnitude at LOAEC/LOEC
(as % difference from control)

* (lass 2 - Effect Data Source in Paper

Computations

* C(lass 1 - EPUCI - Effect Magnitude per unit
Concentration at LOAEC/LOEC

* C(lass 2- EPUC2 - Effect Magnitude per unit
Concentration at LOAEC/LOEC

e UFtra Point Estimate — Ratio of EPUCs
(higher/lower)

Supporting Information
* Notes
e Publication Reference

Records in the UFmtra point estimate database are
uniquely identified based on: Publication Reference,
CEC, Species, Comparison Class, Class 1, Class

1 Effect Endpoint(s), Class 2, and Class 2 Effect
Endpoint(s). Each record conforms to data inclusion
criteria (Sections 3.1.4, 3.4.3).

Represented in the UFmua point estimate database
are:

* 38 individual CECs or commercial CEC
mixtures tested in water exposures in multiple
intra-species classes (Table 3-9);

e 21 CEC Categories (Table 3-9);

* 9 freshwater or brackish water fish species
representing a variety of niches (Table 3-10;
Attachment 3-5);

e 27 unique pairwise comparisons between
intra-species classes (Table 3-10);

* 8 Effect Categories (Table 3-11).

3.4.5 UFintra Point Estimate Derivation

Aspects of UF derivation that are shared among all
three empirical UF's are presented in Section 3.1.4.

A database was compiled to derive point estimates of
UFntra. Information was extracted for quantifying
this UF from published studies that reported LOAEC/
LOECs in more than one subspecies class in separate
assays, after exposure in water to the same test
chemical under the same experimental conditions
(Attachment 3-5).

Only data for pairwise life stage or sex comparisons
presented in an individual publication were added

to the database. For comparisons between sexes,

the same species and endpoint were evaluated. For
comparisons between life stages, the same species was



evaluated, but the endpoint was not always the same
between the two life stage assays. For instance, in a
reproductive toxicity assay, the endpoint associated
with the LOAEC/LOEC in adults may be number

of eggs produced, while an endpoint associated with
the LOAEC/LOEC in the embryo life stage may

be survival. When different effect endpoints are
evaluated in different intra-species classes, the effect
magnitudes are not directly comparable. Hence, effect
magnitudes in each UFmua database record were
converted to percent difference from the negative
control, where each species’ subclass had its own
exposure control group.

In each database record, relative sensitivity was
represented in each of the tested intra-species classes
using the ratio of the effect magnitude at the LOAEC/
LOEC to the LOAEC/LOEC concentration for that
intra-species class. The ratio is called the effect-per-
unit-concentration (EPUC).

This approach differs from that used to derive UFcc
point estimates, where the concentrations and effect
magnitudes of the highest exposure groups in paired
single-CEC and mixture assays were utilized. For
UFcc derivations, only one or the other of the highest
exposure groups was required to be a LOAEC/LOEC.
In contrast, for UFntra derivations, the two different
intra-species classes in each paired assay may have
different intrinsic sensitivities to the tested CEC, so
the LOAEC/LOEC values for each of the two intra-
species classes were utilized.

In each record of the UFmua database, the pairwise
comparison in sensitivity between intra-species classes
(i.e., UFmter point estimate) was computed as follows:

1) The EPUC in the Class 1 assay was computed
as:
EPUCclass1 =
Effect magnitude at LOAEC/LOECclass 1/
LOAEC/LOECClass 1

2) The EPUC in the Class 2 assay was computed
as:
EPUCClass 2 =
Effect magnitude at LOAEC/LOECclass2/
LOAE C/LOECClaSS 2

where,

LOAEC/LOECclass1 and LOAEC/LOECclass 2 are
concentrations of the same CEC.

3) One UFmter point estimate was computed in each
database record as:

UFnter = EPUCA/ EPUCB

where,

EPUC, =
the greater value between EPUCclass 1 and
EPUCCclass 2

EPUC, =
the lesser value between EPUCclass 1 and
EPUCClass 2

3.4.6 UFintra Point Estimates and Final Values

The UFmtra point estimates are based on comparisons
of relative sensitivity between paired assays in
different intra-species classes. Apart from potential
differences between life stage assays in exposure
durations and effect endpoints evaluated, other study
design elements were held constant between the
paired assays.

Two UFntra point estimate distributions were
developed. One distribution contains all of the point
estimates in the database (Figure 3-5), and was used
to obtain “comprehensive type” UF Intra values for
derivations of comprehensive SVHIGH and SVLow
values. The second distribution contains comparisons
involving only population-relevant endpoints (i.e.,
behavioral, developmental, growth, reproductive,

and survival) (Figure 3-6), and was used to obtain
“population-relevant” UFntra values.

Values of both the comprehensive type UFntra and
population-relevant UFmtra point estimates range
from 1 to 17,756. There were eight out of 123 UFIntra
point estimates that exceeded 100, but these database
records did not appear to share common study
designs with respect to species, effect endpoints or
CECs (Attachment 3-5). Literature values of UF'Intra
reported for legacy contaminants (see Table 3-1) were
comparable to the values selected for CECs based

on percentiles of empirical UFntra point estimate
distributions (Table 3-12).

Specific percentiles of the comprehensive- and
population-relevant UFIntra point estimate
distributions were selected for deriving SVuicH and
SVLow point estimates (Table 3-12). Rationale for
selected percentiles is provided in Section 3.1.4.2:
Final Empirical UF Values as Distribution
Percentiles.
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a)

b)

Figure 3-5. Frequency distribution of (a) all and (b) a focused subset of comprehensive type Intra-Species
UF (UFmntra) point estimates derived from data reported in publications that evaluate the same effects
from exposure to a given CEC in two or more intra-species classes. Results from both sex and life stage
comparisons are included. Selected percentiles of the distribution of all point estimates are indicated
(N=123; min=1; max=17,756). The UFntra 25%ile and 75%ile values were used to derive comprehensive
SVHIGH and SVLow point estimates, respectively. X-axis values are mid-points of frequency distribution bin
intervals.



a)

b)

Figure 3-6. Frequency distribution of (a) all and (b) a focused subset of population-relevant Intra-Species
UF (UF1ntra) point estimates derived from data reported in publications that evaluate the same effects
(population-relevant adverse effect endpoints) from exposure to a given CEC in two or more intra-
species classes. Results from both sex and life stage comparisons are included. Selected percentiles of
the distribution of all point estimates are indicated (N=69; min=1; max=17,756). The UF ntra 25%ile and
T5%ile values were used to derive population-relevant SVHiGH and SVLow point estimates, respectively.
X-axis values are mid-points of frequency distribution bin intervals
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Table 3-9. List of CEC Categories and individual CECs (and CEC mixtures) for which publications of
laboratory studies were located that included parallel or sequential assays in two or more within-species

classes.

Number of
CEC Categor CEC
dory Database Records
Alkyl phenol 4-Nonylphenol 2
BDE-209 5
DE-71 4
Flame Retardant triphenyl phosphate (TPP) 5
tris-(1,3-dichloro-2-propyl) phosphate 7
(TDCPP)
o Ronilan 1
Fungicide - -
Vinclozolin 3
Herbicide Trifluralin 3
17a-ethinylestradiol (EE2) 7
17a-methyltestosterone 3
17B-estradiol (E2) 5
Hormone Cyproterone acetate 6
Dihydrotestosterone (DHT) 1
Estriol (E3) 2
Estrone (E1) 3
Plant hormone B-sitosterol 4
. . Triclosan 5
Personal Care Product (antibacterial) -
Triclocarban 1
Pesticide Pentachlorophenol 3
Pharmaceuticals - analgesic and anti- .
. Acetaminophen 1
inflammatory
. . Sulfamethoxazole 1
Pharmaceuticals - antibiotic - -
Trimethoprim 1
Pharmaceuticals - anticholesterol Fenofibric Acid 1
Pharmaceuticals - anticonvulsant Carbamazepine 3
Pharmaceuticals - antidepressant Venlafaxine 2
Pharmaceuticals - antitumor - Fadrazole 1
aromatase inhibitor Letrozole 5
Pharmaceuticals - beta blocker - blood
Propranolol Hydrochloride 2
pressure suppressant
Pharmaceuticals - lipid regulator Gemfibrozil 1
Ibuprofen 6
Pharmaceuticals - NSAID Mefenamic Acid 3
Naproxen 1
. Bisphenol A 13
Plasticizer -
Tricresyl phosphate (TCP) 5
Surfactant perfluorooctane sulfonate (PFOS) 4
Veterinary Hormone B-Trenbolone 1
. Betulinol (BET) 1
Wood Extractive — -
Dehydroabietic Acid (DHAA) 1
TOTAL 123




Table 3-10. Pairings of species’ subclasses that were used to calculate UF ntra point estimates. There
were one or more database records for each type of pairing, associated with different CECs and/or effect

endpoints.

Class 1 Class 2
Species (Sex: Male, (Sex: Male, Number
( Cg mmon Comparison Female; Female; of
Name) Class Life Stage: Life Stage: Database
Embryo, Larva, | Embryo, Larva, | Records
Juvenile, Adult) | Juvenile, Adult)
Common Carp Sex M F 2
Creek Chub Sex M F 1
Sex M F 14
E A 2
E J 1
Fathead e L |
Minnow Life Stage
J A 1
L A 1
L J 5
Goldfish Sex M F 1
Guppy Sex M F 1
Sex M F 16
A E 6
Japanese E L 1
medaka Life Stage
J A 2
J E 2
Mummichog Sex M F 7
E A 2
Shgepshead Life Stage E J 2
minnow
J A 2
Sex M F 37
A E 7
A L 1
Zebrafish E L 3
Life Stage
J A 2
L A 2
L J 1
TOTAL 123

51



52

Table 3-11. Effect categories represented in pairwise comparisons of two different intraspecies classes
(based on sex or life stage) in computation of UFntra point estimates.

Effect Endpoint

Class 1 Effect

Class 2 Effect

Number of Database

Inclusiveness Category Category Records
Behavioral 1
Behavioral © av10r?1
Reproductive 1
Behavioral 1
Devel al Developmental 1
evelopmenta Growth I
Mortality/Survival 6
. Reproductive 12
Population-
Growth 20
relevant Growth -
Reproductive 1
Developmental 2
Mortality/Survival Mortality/Survival 5
Reproductive 3
Developmental 1
Reproductive Mortality/Survival 1
Reproductive 13
Gross Pathology Gross Pathology 9
Metabolic/Physiological | Metabolic/Physiological 13
Neurological Neurological 1
Comprehensive Reproductive Reproductive
(blood/plasma (blood/plasma 26
(not also counted reproductive ho.rmones) reproductive ho.rmones)
. . Reproductive Reproductive
with Population- : .
. (reproductive hormone | (reproductive hormone 4
relevant endpoints) . .
production) production)
Reproductive Reproductive
(secondary sex (secondary sex 1
characteristics) characteristics)
TOTAL 123




Table 3-12. Final UFmtra values (unitless) are based on percentiles of the UFntra point estimate distribution,
and are used to derive water SVs to characterize CEC hazards to freshwater fish. The UFntra 25%ile and
T5%ile values were used to derive SVHIGH and SVLow point estimates, respectively.

Effect Percentiles in Final
. N Effect UF 4 Point UF
Endpoint UF |2 in SV Derivation . N ntra Intra
Inclusiveness Type Categories Estimate Values
Distribution | (unitless)
One of the UFs used to derive a 99%ile = 17,756
Population- water concentration below which . 95%ile = 1304
SV Beh 1 9.1
relevant Y%l adverse population effects ARE DZVZ\I/;O?lental 90%ile = 452.9
NOT expected in wild fish P 75%ile = 9.12
Growth 69 .
. . 50%ile = 2.64
One of the UFs used to derive a Reproductive 25%ile = 1.50
. (V] = 1.
Pop;llatiotn- SVien v&;later concen;cra:tion %;?oze Xgigh Survival 10%ile = 1.10 15
relevan a Verse;)9pu fikio: }el ects 59ile = 1.02
expected m wild fis 1%ile = 1.00
One of the UFs used to derive a 99%ile = 1840
Comprehensive | SV water concentration below which 95%ile = 452.9 1
P FOW ladverse effects in individual fish 90%ile = 56.9
ARE NOT expected in the wild All Effect 123 75%ile = 11.0
One of the UF dto deri Categories 50%ile = 2.64
ne of the S L{se tl;) erlvz'ah 25%ile = 1.55
Comprehensive | SVign | e coneeniration above whic 10%ile = 1.11 16
adverse effects in individual fish o
ARE din the wild 5%ile = 1.05
expected in the wi 1%ile = 1.00
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3.5 Exposure Duration
3.5.1 Purpose

The purpose of the Exposure Duration UF (UFDura)

is to extrapolate exposure-effect relationships
(expressed as a LOAEC or NOAEC) from a controlled
laboratory study that tested for effects after acute

or subchronic exposures to an adjusted effect
concentration after chronic exposure.

3.5.2 Background

Early human health risk assessment guidance
recommends applying an uncertainty factor
specifically to account for exposure duration
extrapolations (USEPA 1989). Likewise, it is
well-established in ecotoxicology that there is a
negative relation between exposure duration and

the LOAEC (e.g., USEPA 1997). That is, LOAECs
after acute exposures typically occur at greater water
concentrations than after subchronic exposure, and
subchronic LOAECs generally are greater than
chronic LOAECs. USEPA (1997) summarizes several
reviews of this phenomenon in laboratory mammals
exposed to legacy contaminants.

For the purposes of this document, we applied the
following definitions to exposure durations in fish:
* Acute: <7 days exposure
e Subchronic: 7-28 days exposure
e Chronic: >28 days exposure

A classic definition of “chronic” exposure is a duration
of 210% of the life span of the organism (Suter 1993).
However, our CEC Ecotoxicity Database currently
includes studies on 20 fish species, and more species
will be included as additional CECs are added to

the database. This large number of species, plus

the consideration that life span may vary with sex,
renders application of this definition unmanageable

in our evaluation. Acute assays typically expose fish

for 24, 48, 72, 96, or 120 hours (i.e., up to 5 days), and
arecommended acute exposure duration in fish for
laboratory studies is at least 96 hours (>4 days) (USEPA
1996b). Based on these guideposts, we defined acute
exposure in the CFED as <7 days. Subchronic/ chronic
exposure was simply defined as non-acute, or, the
converse of acute exposure (=7 days).

We used recommended experimental designs for fish
toxicity assays as guideposts to identify a reasonable
threshold exposure duration between subchronic

and chronic exposures . Recommended exposure
durations for test species in the early life stage toxicity
test range from 28 to 60 days (USEPA 1996¢). For
many experimental fish species, recommended
exposure duration in the partial life cycle test includes
approximately 21 days of exposure in the F0 generation
followed by a few days to up to 4 weeks of exposure

in the F'1 generation (OECD 2008). The full life cycle
test is a chronic exposure assay, exposing fish from the
beginning of one life stage through the same life stage

one generation later (e.g., egg to egg) (USEPA 1996d).
Our selected definition of >28 days for chronic duration
incorporates all of these standard ecotoxicity tests in fish.

The UFpura was applied to LOAECs and NOAECs
associated with acute or subchronic exposure assays

in adults or juveniles, which are life stages that persist
longer than 28 days in the majority of fish species.
Although the entire duration of the embryo or larval life
stage is often well within subchronic or acute exposure
durations, effect concentrations were not adjusted

with respect to exposure duration for early life stage
exposures.

For adult and juvenile fish, ecotoxicity literature searches
were focused on locating studies that evaluate effects

of CECs in fish after subchronic or chronic exposure.
The majority of records in the CFED reflect chronic
exposures. However, there are certain important effect
endpoints in adults and juveniles that are typically
evaluated after shorter exposure periods, and these
endpoints were not excluded from the databases

based strictly on exposure duration. For example,
assays that evaluate oxidative stress, gene expression,
certain behavioral endpoints, and certain physiological
endpoints (e.g., gill ventilation) are often evaluated after
short-duration exposures. For the most part, these
effect endpoints would not be considered population-
relevant by our working definition (see Section 2.5,
Figure 2-2, and Attachment 2-1 for further discussion

of population-relevance). However, wherever assays
with short exposure durations were included in order

to capture certain effect endpoints, often there were
other endpoints — some of them population-relevant (e.g.,
mortality) - that also were evaluated in the same assays
and were included in the CFED and were used to derive
SVs.

Raimondo et al. (2007) summarized the literature on
acute-to-chronic ratios (ACRs) of LOAECs for a variety
of legacy contaminants in aquatic organisms. In fish,
the 10th and 90th percentiles were found to be 2.7 and
90, respectively, with a minimum of 1.2 and median
value of 9.3 (Raimondo et al. 2007). In an earlier review,
Lange et al. (1998) summarized percentiles of the ratios
of fish acute EC50/chronic NOEC in 55 legacy organic
contaminants. The 50th and 90th percentiles were
found to be 5.53 and 24.2 in halogenated organics, 6.4
and 21.8 in aromatic hydrocarbons, and 12.98 and 71.2 in
pesticides, while the 50th percentile of the ACR in “other
organics” was 2.21. Focusing on the lethality endpoint,
Mayer et al. (1994) estimated the 97th percentile of the
chronic/acute ratio in fish for 18 legacy contaminants to
be approximately 3.6. In human health risk assessment,
Dourson et al. (1996) summarized empirical subchronic
to chronic ratios from toxicity assays reported in several
reviews, and reported average ratios between two and
three, and a 95th percentile of approximately 10. In a
focused review of mammalian oral toxicity assays in six
chlorinated volatile legacy contaminants, subchronic/
chronic ratios were < 3.5 (Kadry et al. 1995).



No review of ACR values in fish was located for CECs.
As the fish ecotoxicity literature on CECs continues to
expand, ratios of this type may form the basis for an
empirical derivation of UFDpura for CECs, possibly by
CEC Category, in future updates of this document.

3.5.3 UFpura Final Values

The CEC SVs developed in this document are used

to assess hazard to fish from long-term continuous or
repeated (high frequency) exposures in fish, such as may
occur in waterbodies that receive continuous discharges,
or persistently episodic discharge or runoff containing
CECs.

Guidelines for UFpura values (Table 3-13) were developed
using literature reviews and precedent reviewed above.
Selected values of UFDwa range from one to five, which
fall within the range of ecotoxicity and human health risk
assessment values for this UF for legacy contaminants
(see Table 3-1, Raimondo et al. 2007, Lange et al. 1998,
Dourson et al. 1996, Kadry et al. 1995, Mayer et al. 1994).
However, selected values do not reflect extreme UF
values in the reported ranges for legacy contaminants.
The values are distributed on an ordinal scale, and
assigned based on the difference in assay duration
between the empirical short-term and the target duration
of = 28 days in fish juveniles or adults. At this time, the
selected maximum value of five is recommended where
the assay exposure is less than one day. However, with
very few exceptions our CFED systematically excluded
short-term exposure assays, and such short duration
single exposures may not be common in environmental
exposure scenarios. Thus, the scaling of UFDura to assay
duration may be revisited in future revisions of this
document.

3.6 Effect Concentration
3.6.1 Purpose

The purpose of the Effect Concentration UF (UFConc)
is to extrapolate an unbounded LOAEC determined
in a controlled laboratory study to an estimated
corresponding NOAEC for the same chemical and
endpoint, in the same species and life stage.

3.6.2 Background

The rationale for using LOAEC and NOAEC values
as effect concentration metrics throughout this CEC
toxicity assessment is provided in the description of
Effect Concentrations in the CFED (Section 2.4).

Chapter 4 describes the derivation of SVLow values,
which are concentrations of dissolved CEC in water
below which negligible hazard to fish is anticipated.
The input to deriving an SVLow point estimate is a
NOAEC, which may be either bounded or unbounded
(see definitions in Section 2.4.1). However, some
records in the CFED report only an unbounded
LOAEC, where no NOAEC is reported. An SVLow
point estimate may be derived from an adjusted
NOAEC, which is obtained by applying the UF Conc to
an unbounded LOAEC. The UFcone is not applied in
the derivation of SVHIGH point estimates, where the
effect concentration input to the derivation process is
a LOAEC.

There is considerable precedent for the application

of the UF conc in regulatory toxicology of legacy
contaminants, in both human health and ecological
contexts. The U.S. Department of Health and Human
Services, Centers for Disease Control, Agency for
Toxic Substances and Disease Registry (ATSDR)
derives Minimal Risk Levels (MRLs) for “evaluating
public health risks associated with exposure to
hazardous substances” (Pohl and Abadin 1995).
During MRL derivation, ATSDR uses a UF “...to
account for uncertainties associated with extrapolation
from a LOAEL to a NOAEL....” The USEPA utilizes
an UF “...to account for the uncertainty involved in
extrapolating from LOAELs to NOAELs...” in the
derivation of reference doses (RfDs) for evaluating
risk from oral exposure to a chemical in human health
risk assessments (Barnes and Dourson 1988, USEPA
1989, USEPA 1993b). The European Union applies a
number of assessment factors, including a LOAEL-to-
NOAEL factor, to human and animal toxicity data to
obtain a “derived no-effect level” (DNEL) for chemical
hazard assessment for workers and the general public
(ECETOC 2010).

Table 3-13. Application guidance for the Exposure Duration UF (UF Dura).

Source of Uncertainty

UFpura Value Assignment Conditions
Based on Data in the CEC Fish Ecotoxicity Database

UFpyura Values
for Deriving
SVs

EXPOSURE
DURATION

Extrapolation of exposure-effect relationships (expressed as a LOAEC or NOAEC) from
a controlled laboratory study that tested for effects after acute or subchronic exposures to
an adjusted effect concentration after chronic exposure

More than 4 weeks (>28 days) of exposure involving fish exposed
only as adults or only as juveniles; all tests involving exposure of
only embryo or only larval stages in individual fish; all tests
involving exposures in more than one life stage in individual fish

1 to 4 weeks (7 — 28 days) in adults or juveniles

1 to 7 days in adults or juveniles

Less than 24 hours in adults or juveniles
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In human health risk assessment, the LOAEL
NOAEL uncertainty factor has been estimated
empirically. Among assays conducted with six
chlorinated volatile organics, 91% of the LOAEL/
NOAEL ratios were < 6 (Kadry et al. 1995). Dourson
and Stara (1983) reviewed the history of the use of
uncertainty factors in human health risk assessment,
and found that the LOAEL/NOAEL ratio was five

or less for 96% of the chemicals reviewed. In a
subsequent review of science-based UF's in non-cancer
human risk assessment, Dourson et al. (1996) indicate
that the data support LOAEL-NOAEL UF's <10, while
the USEPA (1997) acknowledged that multiplying a
LOAEL by 0.1 is “standard practice.”

Considerably less information is available regarding
LOAEC-NOAEC adjustment in ecological hazard
assessment. In their review of uncertainty factors
that have been used in EHASs for legacy contaminants,
Duke and Taggert (2000) found that values of UFConc
ranged from 2 to 55 (see Table 3-1). No study
comparing paired chronic LOAEC to NOAEC values
for legacy or emerging contaminants was located in
fish ecotoxicity literature.

3.6.3 UFconc Final Values

Guidelines for UFconc values (Table 3-14) were
developed based on precedent in human health and
ecological risk assessment (see above). We did not
locate a review of LOAEC-NOAEC comparisons
in CEC assays in fish, so we provisionally accepted
the results of Dourson and Stara (1983) as a guide
to specify a maximum UF Cone value of five (Table

% [

3-14). This value was the 95th percentile of LOAEL/
NOAEL ratios in their review of toxicology assays in
legacy contaminants conducted for human health risk
assessment. The selected maximum falls at the lower
end of the range of guidelines and historical usage

in legacy contaminant ERAs (Table 3-1; Duke and
Taggart 2000).

Levels of UFconc below the maximum value of five that
are provided in Table 3-14 simply reflect ordinal levels
of combined uncertainty from both LOAEC-NOAEC
extrapolation and nominal-measured concentration
differences. The analysis provided below provides
some justification for including the nominal-measured
concentration distinction in the UF cone guide.

No review of the relationship between nominal and
measured concentrations in fish exposed to aqueous
contaminants was located, nor did we locate a
precedent for adjusting for this source of extrapolation
uncertainty. However, a number of studies included
in the CFED reported both nominal and measured
concentrations at each exposure level (Bjerregaard et
al. 2008, Flinders et al. 2014, Galus et al. 2013, Hatef
et al. 2012, Hua et al. 2013, Imai et al. 2007, Ishibashi
et al. 2004, Ji et al. 2013, Kang et al. 2002, Li et al.
2009, Li et al. 2010, Li et al. 2011, Mandich et al. 2007,
Mihaich et al. 2012, Morthorst et al. 2013, Olsen et al.
2014, Orvos et al. 2002, Overturf et al. 2012, Schultz et
al. 2012, Sohoni et al. 2001, Staples et al. 2011, van den
Brandhof and Montforts 2010, Yokota et al. 2000 and
Zenobio et al. 2014). We compiled all of the nominal-
measured paired concentrations reported in these
studies into a single database (N= 101), and computed
percent difference of measured concentrations from
nominal concentrations, as follows:

— Nominal x 100%

The data compilation (Figure 3-7) provided the
following results:

¢ Nominal concentrations overestimate
measured concentrations (measured <
nominal) in 78% of observations, and
underestimate in 21%.

¢ Percent difference of measured from nominal
concentration is = 25% (+ or -) in 71% of
observations.

¢ Percent difference of measured from nominal
concentration is = 50% (+ or -) in 88% of
observations.

*  Measured is more than 100% greater than
nominal in only 3% of observations.
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Figure 3-7. Frequency distribution of percent difference of measured concentrations from nominal concen-
trations reported in 24 publications included in the CEC Fish Ecotoxicity Database.

Table 3-14. Application guidance for the Effect Concentration UF (UF Conc).

Selected UF conc

Source of Uncertainty Description Values for Deriving
Low SVs

Extrapolation from LOAEC to NOAEC for the same

EFFECT CONCENTRATION20 endpoint, species, life stage, and exposure duration. This
UF is only used to derive SV ow point estimates.

Bounded or unbounded NOAEC based on measured exposure 1
concentrations is available

No measured NOAEC is available, but a bounded or unbounded 5
NOAEC based on nominal exposure concentrations is available

No NOAEC is available, but an unbounded LOAEC based on 3
measured exposure concentrations is available

No NOAEC is available, but an unbounded LOAEC based on 5
nominal exposure concentrations is available

01n this report, ECx and LCx were not used to derive SViow values, but may be considered in future updates. Effect Concentration (EC)x values identify
an estimated exposure concentration resulting in a specified prevalence of an effect in tested individuals; it is an exposure concentration that would result
in observed adverse effects in ‘X’ percent of exposed individuals (LCx is an ECx, where the effect endpoint is lethality).



3.7 Database Adequacy
3.7.1 Purpose

The purpose of the Database Adequacy UF (UF Data)
is to account for uncertainty associated with limited
quantity and breadth of reliable and available
ecotoxicity information. Differences between CECs
in the richness of available published information
are reflected in the number of Effect Categories
represented in the CFED. The CEC-specific UFData
values are used to extrapolate from the geometric
mean among effect-specific SVs to CEC-specific
mean SVs (Figure 1-2; also refer to Figure 4-1).

3.7.2 Background

There are few precedents for the database adequacy
UF in derivation of ecotoxicity thresholds in the U.S.
In USEPA human health dose-response assessments
for the derivation of an RfD, a modifying factor “...
is sometimes used which is based on a professional
judgment of the entire data base of the chemical”
(USEPA 1989, USEPA 1993b). European Union
guidance for computing derived no effect levels
(DNELSs) includes the application of an assessment
factor for “quality of the ‘whole’ database” (ECETOC
2010). Incorporation of UFData into CEC SV
derivations is consistent with these precedents.

The UFData is the only uncertainty factor that is not
applied during derivation of SV point estimates. For
both population-relevant and comprehensive SVs, the
process of deriving SVHicH and SVLow values from
literature-reported effect concentrations results in
three sets of products (Figure 1-2; refer to Section 4.3):
SV Point Estimate Distributions, Effect Category-
Specific SVs, and mean SVs. The UFData is applied
during the last derivation step, moving from Effect
Category-Specific SVs to mean SVs (see Section 4.3.4).

3.7.3 UFpata Final Values

The UFpata values are applied using a simple system.
The basis for assigning UFData values for a CEC

was the number of Effect Categories for which a
LOAEC or NOAEC was reported in the CFED. Since
the number of Effect Categories differed in the
derivations of population-relevant and comprehensive
SVs, there are two sets of UFp,, assignment guidance
and values (Table 3-15). CEC-specific UFp,, values for
deriving mean SVLow values are provided in Table

3-16; UFData values for deriving SVHIGH values for each
CEC are provided in Table
3-17.

Table 3-15. Application guidance for the Database Adequacy UF (UFData).

UF Values
Source of UF Value Assignment Conditions for
Uncertainty Based on Data in the CEC Fish Ecotoxicity Database Deriving
SVs
Database Breadth of endpoints considered for determining this UF include all Effect Categories
Adequacy for which effects endpoints in fish were evaluated in controlled lab studies for the
(Comprehensive | chemical of interest. This UF is applied to the geometric mean of effect-specific SVs
type) to compute the Mean Comprehensive Screening Value.
More than four effects categories have SV point estimates, for the given CEC 1
Three or four categories have SV point estimates, for the given CEC 3
One or two effect categories have SV point estimates, for the given CEC 5
Breadth of endpoints considered for this UF are limited to endpoints within the
Database following population-relevant Effect Categories that could be readily used to model
Adequacy impact to survival and propagation: Growth, Developmental, Reproductive,
(Population- Survival/Mortality, Behavioral (only as pertaining to endpoints directly relevant to
relevant) adult survival, reproduction, or recruitment of next generation breeders - such as
ability to escape predators or capture food, breeding behavior, or nesting behavior.
Four or more effects categories have SV point estimates, for the given CEC 1
Two or three categories have SV point estimates, for the given CEC 2
Only one Category has a SV point estimate; only Survival/Mortality, for the 3
given CEC
Only one Category has a SV point estimate; not Survival/Mortality, for the 5
given CEC




Table 3-16. Database Adequacy UF values for deriving SVLow values, based on the number of Effect Cate-
gories in the CEC Fish Ecotoxicity Database reporting a NOAEC or an unbounded LOAEC. Some, but
not all, endpoints in the population-relevant (P) Effect Categories were determined to be population-
relevant; total numbers of eligible records for each Effect Category are listed in the comprehensive type
(C) rows.

Number of Records with an Unbounded LOAEC or a NOAEC (bounded or
. unbounded)
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P Behavioral 1 6 1 2 1 1 1 2 1 6 3
P Developmental 23 6 6 2 3 4 2 5 3
P Growth 1 8 3 2 1 2 3 3 1
P Mortality 7 2 3 1 1 4 1 1 2 1
P Reproductive 2 13 2 1 4 3 5 3 2
C Behavioral 1 7 5 1 2 1 1 1 5 1 6 3
C Developmental 26 6 1 6 2 3 4 3 5 3
C Growth 1 8 3 2 1 2 3 3 1
C Mortality 7 2 3 1 1 4 1 1 2 1
C Reproductive 2 15 2 1 4 1 4 8 3 2
C Cancer
Circulatory/
C Blood 2 1 1 2
Constituents
C Endocrine/ | | |
Hormone
C Genotoxicity 1 1
C Gross Pathology 2
C Histopathology 2 1 1 1 2
C Immunological 1
C Neurological 2
Physiological/
C Metabolic 4 ! 2 ! !
Population-relevant
Database Adequacy UF 2 1 1 5 2 2 1 1 1 5 1 2 1 1
Values
Comprehensive type
Database Adequacy UF 5 1 1 5 1 5 1 1 1 5 1 3 1 1
Values




Table 3-17. Database Adequacy UF values for deriving SVHIGH values, based on the number of Effect
Categories in the CEC Fish Ecotoxicity Database reporting a LOAEC (either bounded or unbounded).
Some, but not all, endpoints in the population (P) Effect Categories were determined to be population-
relevant; total numbers of eligible records for each Effect Category are listed in the comprehensive type
(C) rows.
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C Behavioral 1 6 2 1 1 1 1 2 1 4 3
C Developmental 20 5 1 4 1 2 3 3 4
C Growth 1 1 1 1
C Mortality 2 1 2 1 3 1 1
C Reproductive 2 15 2 4 1 4 4 1 1 2
C Cancer
Circulatory/
C Blood 2 1 1 2
Constituents
C Endocrine/ | | |
Hormone
C Genotoxicity 1
Gross
C Pathology !
C Histopathology 2 1
C Immunological
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Population-relevant
Database Adequacy 5 1 1 5 3 2 2 1 2 5 2 2 1 2
UF Values
Comprehensive type
Database Adequacy 5 1 1 5 3 5 3 1 1 5 3 3 3 1
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3.8 Cumulative Uncertainty

The SV point estimates were developed in individual
records of the CFED by dividing cumulative UF
(UFT) values into LOAECs or NOAECs. Cumulative
UF values are aggregations of individual UF

values that are associated with separate sources

of uncertainty: Chemical Complexity (UFcc),
Inter-species Sensitivity (UF mnter), Intra-species
Sensitivity (UFntra), Effect Concentration (UFCone),
and Exposure Duration (UFDura). Each component
UF value, in turn, reflects assay conditions from
which corresponding effect concentrations were
generated. Thus, each UFT[]is paired with a specific
effect concentration to produce one SV point estimate.
Since separate sets of UF values were developed for
deriving SVHicH and SVLow point estimates (see Table
3-2), sources of uncertainty were aggregated to obtain
separate cumulative UFs for deriving SVHIGH values
(UFTI-High) and SVLow values (UFT-Low).

Systematic interactions or correlations between
sources of extrapolation uncertainty have not been
described for CEC effects in fish. In the absence of
contrary information, we adopted the conservative
assumption that sources of uncertainty vary
independently of each other, which is consistent with
risk assessment guidance from regulatory agencies
(e.g., USEPA 1989). Thus, sources of uncertainty were
aggregated as the simple multiplication product of UF
values across sources of uncertainty, as follows:

For deriving SVHIGH point Estimates:
UFTT-High = UFcc-High * UFInter-High * UF Intra-High *
UFDura»High

For deriving SVLow point Estimates:
UFTl-Low = UFcC-Low * UFInter-Low * UFIntra-Low *
UFDpura-Low * UF Cone

Multiplication of UF's is conservative because it
maximizes the numeric value of cumulative uncertainty
given the component UF values. This conservatism

in computation is partially offset by the fact that

each component UF value was near the low end

of the corresponding overall range of values. For

UFcc, UFnter and UF Intra , the final values were
quartiles of UF point estimate distributions with
values that generally occurred near the low end of
the distributions (see Figures 3-1 through 3-6). For
UF cone and UF Dura, our selected range of values was
near the low end of comparable UF values reported
in the literature for legacy contaminants (compare
Tables 3-13 and 3-14 against Table 3-1).

Uncertainty due to Database Adequacy (UFData) was
not included in the derivation of SV point estimates
(see Figure 1-2; Section 3.7), and so is not aggregated
with the other UF's to obtain UF[]values.

In individual records of the CFED, separate UF]
values were computed for up to four types of SV point
estimates (population-relevant SVuicH; population-
relevant SVLow; comprehensive SVHIGH or
comprehensive SVLow), using record-specific values
for each UF (Attachments 4-2A, B, C, and D,
respectively). Actual ranges of UFT] values utilized in
the derivations of the four SV types were:

* Population-relevant UF[[-High: 2.475 - 7.425
(Figure 3-8),

* Population-relevant UF[[-Low: 78.6 — 1179.4
(Figure 3-9),

e Comprehensive UF[[-High: 2.64 —13.2
(Figure 3-10), and

*  Comprehensive UF[]-Low: 195.8 — 2937
(Figure 3-11).

Two clear patterns emerge from these ranges. First,
as a group, UF[[-High values are at least an order of
magnitude lower than UF[-Low values, and second,
the breadth of UF]-High values is much smaller than
the range of UF[]-Low values. However, there was no
consistent relationship in magnitudes of paired UF[]
values and SV point estimates. That is, large UF[]
values were not consistently related to low SV values,
and small UF[]values were not consistently related to
high SV values (see Figures 3-8 to 3-11).
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Figure 3-8. Frequency distribution of population-relevant SVHIGH point estimate values as related to
cumulative UF values used to derive the SVHiGH values. This graphic illustrates that the magnitude of
cumulative UF does not introduce systematic bias into population-relevant SVuicH point estimate values.
X-axis values are upper bounds of x-axis frequency distribution bin intervals.
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Figure 3-9. Frequency distribution of population-relevant SVLow point estimate values as related to
cumulative UF values used to derive the SVLow values. This graphic illustrates that the magnitude of
cumulative UF does not introduce systematic bias into population-relevant SVLow point estimate values.
X-axis values are upper bounds of frequency distribution bin intervals.
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Figure 3-10. Frequency distribution of comprehensive SVHIGH point estimate values as related to cumulative
UF values used to derive the SVHIGH values. This graphic illustrates that the magnitude of cumulative UF
does not introduce systematic bias into comprehensive SVHIGH point estimate values. X-axis values are
upper bounds of frequency distribution bin intervals.
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Figure 3-11. Frequency distribution of comprehensive SVLow point estimate values as related to cumulative
UF values used to derive the SVLow values. This graphic illustrates that the magnitude of cumulative UF
does not introduce systematic bias into comprehensive SVLow point estimate values. X-axis values are
upper bounds of frequency distribution bin intervals.
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3.9 Modifying Factors

The purpose of the Modifying Factor (MF) is to
provide, on a case-by-case basis, an opportunity

for risk assessors to account for additional known

or suspected sources of uncertainty in a particular
lab-to-environmental effects extrapolation that were
not addressed elsewhere in Chapter 3. These are
either additional sources of uncertainty that have

not already been explicitly accounted for in the
uncertainty factor derivations or, in the opinion of
the practitioner, instances where the derived values
were not sufficiently conservative given circumstances
of the particular application. Additional sources

of uncertainty may be associated with receptor
characteristics, exposure differences, environmental
stressors, or other factors that may render receptor
species more susceptible to adverse effects from
contaminant exposure than the tested species, but
for which insufficient literature data were available to
quantitatively estimate an empirical UF.

The SVs presented in Chapter 4 were derived

using the UF's developed in Chapter 3, but the

SV derivations did not involve an MF. The CEC
uncertainty factors were applied on a record-by-record
basis in the ecotoxicity database to obtain SV point
estimates. Specific UF values applied are partially
based on the type of SV that was being derived (see
Table 3-2).

For example:

*  Receptor: Highly unusual life history,
morphological, behavioral, or physiological
characteristics in target, resident fish species
that are not represented among the test
species in the literature used to derive the
UF1nter (see Attachment 3-4). Such as, an
extremely long life span (>70 yrs) and late
age at sexual maturity (>20 yrs in females)
in lake sturgeon that deviate significantly from
the relatively short-lived species used to derive
values for UFInter.

* Stressor: Non-contaminant stressors (e.g., pH,

DO, temperature, turbidity, water velocity,
and forage availability and/or quality) may
increase receptor susceptibility in various
ways, such as increasing physiological stress
and reducing energy reserves. If non-

contaminant stressors are measured or
estimated in the environment at levels that
diverge significantly from the range of
laboratory conditions under which the
experiments to derive SVs were conducted, it
would be appropriate to apply an MF.

e FExposure: Unusual environmental exposure
scenario, such as acute spikes, repeated, or
intermittent environmental exposure, in
contrast to lab study conditions of continuous
or renewal, subchronic or chronic exposures
used to derive the SVs.

The SVs may be adjusted for application-specific
conditions using the MF, as follows:

SVadj = SV/MF.

The practitioner may use any MF value, but the
rationale for the type(s) and magnitude of uncertainty
addressed by the MF should be documented. Specific
values are assigned by professional judgement on a
case-by-case basis, and may depend on factors such as:

* the number and degree of unaccounted-for
uncertainty sources,

* the degree that field conditions deviate from
design characteristics or test conditions in
experiments that were represented in the
CFED (Chapter 2) or UF databases (Sections
3-2, 3-3, 3-4),

e the presence in the CFED of at least one
LOEC value that is regarded by the
practitioner as sufficiently adverse to include in
the SV derivation, and that is a lower
concentration than any of the LOAECs used to
derive the SV. Although LOECs were included
in the CFED, they were not used to derive
SVs.

The MF may be applied to both the SVLow and
SVHIGH, as circumstances of the particular application
suggest, but the different hazard interpretations of
SVwiow and SVHIGH values should be considered.



CHAPTER 4 - SURFACE WATER CEC SCREENING
VALUES for FRESHWATER FISH ECOLOGICAL

HAZARD ASSESSMENT

4.1 Purpose

The CEC SVs presented in this chapter are principally
intended to be used as decision-making resources.
Grounded in empirical ecotoxicity information, they
comprise a flexible set of guidance values to facilitate
CEC relative hazard assessment. Appropriate
applications of CEC SVs are intended to provide
researchers and resource managers with reliable
information to rank alternative actions and prioritize
activities with respect to potential CEC impacts in fish.

The CEC SVs presented here should not be
misinterpreted as regulatory values or absolute
toxicity thresholds. The USFWS does not have the
authority to establish national regulatory screening
values for contaminants, and estimation of absolute
toxicity thresholds was not one of the goals of this
project.

4.2 Background

Hazard screening values are an end product of

the Toxicity Assessment portion of a chemical
ecological hazard assessment (Figure 1-1). Surface
water CEC SVs are estimated concentrations of
chemicals in water that demarcate expectations
about adverse effects in target biota under field
conditions. Representations of either measured or
modeled contaminant concentrations in surface water
comprise the corresponding Exposure Assessment
portion of a chemical ecological hazard assessment
for surface water. The SVs described in this chapter
were developed to screen CEC concentrations in
surface water in order to evaluate relative CEC
hazard potential in freshwater fish. Laboratory
studies used to derive the SVs reported aqueous CEC
concentrations. Therefore, when the CEC SVs are
applied in an EHA, the Exposure Assessment should
generate measured or modeled dissolved CEC in
water for hazard screening. Hazard scores may be
developed and used to rank relative hazard between
sampling sites, between CECs, and between sampling
events at specific sampling sites.

The CEC SV concentrations generally fall between
the chemical’s water solubility at the high end, and
limits of detection at the low end. Currently there are
no excursions at the high end of the SV range, and
only a few excursions at the low end of the SV range
(e.g., comprehensive SVLow for estrone), but it is
anticipated that if improvements in CEC analytical
method sensitivity continue into the future, detection
limits will eventually fall below lower bound SVs.

These SVs are not intended to provide an
understanding of absolute hazard or risk. Actual
absolute ecotoxicity thresholds may be lower than the
mean SVs, because:

* the breadth and depth of appropriate
information in the literature varies
considerably between CECs; there are many
important datagaps that, if filled, may result in
a decrease (or increase) in SV estimates,

* derivation of empirical UF's utilized information
from limited datasets, and effect endpoints
were unevenly represented in the UF datasets,
so UF's may underestimate adjustments for
various sources of uncertainty, and

e derivation steps for UF's (Chapter 3) and SVs
(Section 4.3) utilized either percentiles or
metrics of central tendency of distributions
rather than extreme values, so the most
conservative effect concentrations, which may
be more reflective of absolute toxicity
thresholds, were not used.

Chapters 2 and 3 described the input information

for deriving CEC SVs. Chapter 2 introduced how
information from the literature was organized into a
database structured to provide NOAECs and LOAECs
for derivation of SV point estimates (see Figure 2-1).
Chapter 3 presented the UFs used to adjust NOAEC
or LOAEC values for various sources of lab-to-field
extrapolation uncertainty, including the derivation of
several empirically-based UF's.
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4.2.1 Existing Surface Water Screening Values

Surface water screening values for legacy chemical
hazard assessments in aquatic systems have

been developed for purposes associated with

several U.S. and international authorities. These
authorities include: Clean Water Act (CWA);

Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA); Resource Conservation and Recovery Act
(RCRA); Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA); as well
as State regulations (e.g., NYSDEC 2016), European
Chemical Bureau Directives (e.g., ECB 2003), and
Environment Canada and Climate Change regulations
(e.g., CCME 2007b). Regulatory programs have
included the derivation and applications of aquatic SVs
for legacy contaminants under various names (refer to
Table 1-1).

Functionally, there are two basic types of chemical
contaminant SVs. The first type of contaminant SV is
a lower bound concentration, below which significant
adverse impacts are not expected in receptor taxa. We
refer to a lower bound concentration is a “SVLow”.
Typically, this type of SV is used to identify chemicals,
sampling locations, receptor taxa, or chemical uses
(such as future pesticide uses) that do not require
further scrutiny in the ecological risk assessment
process if measured or predicted concentrations fall
below the SV. In the U.S. and the European Union,
examples of existing lower bound threshold SVs for
legacy contaminants include:

*  FEcological Screening Values developed by
USEPA Region 4 for application at hazardous
waste sites (USEPA 2015b),

*  Aquatic Life Benchmarks for prospective
pesticide hazard assessment developed by the
USEPA Office of Pesticide Programs (USEPA
2004), and

*  Probable No Effect Concentrations (PNECs),
used for prospective hazard assessments in the
European Union (ECB 2003).

The second group of SVs is comprised of upper bound
concentrations, above which it is reasonable to expect
adverse impacts. We refer to this type of SV is a
“SVuieu”. Under certain statutory or regulatory
authorities, a management action may be triggered if
a sufficient number and/or severity of excursions from
this upper bound threshold are observed. Example
SVs in this category includes the following for legacy
contaminants:

* Great Lakes Water Quality Criteria (USEPA
1995),
*  USEPA Aquatic Life Ambient Water Quality
Criteria (USEPA 2016b),
*  New York State Water Quality Standards for
individual substances (NYSDEC 2016)
o Similar water quality criteria or
standards have been adopted for
implementation by other states

e Ecotox Thresholds for application at Superfund
sites (USEPA 1996a).

In the U.S., environmental regulations for CECs are
very limited. Lists of emerging contaminants and
CEC analytical methods include 4-nonylphenol, which
is the only CEC for which a regulatory water quality
criterion has been finalized in the United States,

to date. A draft white paper entitled Aquatic life
criteria for contaminants of emerging concern: Payt
I - General challenges and recommendations (USEPA
2008a) was submitted by the USEPA Office of Water/
Office of Research and Development Emerging
Contaminants Workgroup to the USEPA Science
Advisory Board (SAB) for review in 2008.

Although the SAB responded with comments and
recommendations (USEPA 2008b), guidance for
developing aquatic life AWQCs for CECs has not yet
been issued by the USEPA.

The majority of existing CEC SVs available in the
scientific literature (Attachment 4-1) are probable no
effect concentrations (PNECs), most of which were
developed and applied in the European Union (EU)
(ECB 2003). Many PNECs rely on acute ecotoxicity
data and/or modeled effect levels (e.g., Ginebreda

et al. 2009, Sanderson et al. 2003) in a wide array of
aquatic taxonomic groups. One derivation method for
PNECs utilizes a species sensitivity distribution (SSD)
to determine a “hazardous concentration” (HCp)

(e.g., Caldwell et al. 2012, Capdevielle et al. 2008,
Wright-Walters et al. 2011). To develop the SSD, effect
concentrations in water for various aquatic species

are plotted on concentration in water. The HCp is
identified using the SSD, and represents a water
concentration that may adversely affect a certain
percentage (p) of species in an aquatic community.
Hence, a PNEC based on this derivation method is
not intended to be protective of the most sensitive
species, but rather may be protective of approximately
(1-p)*100% of the species in the system. At the
discretion of the investigator, an “assessment factor”,
often a value of 1000, may be divided into the HCp to
account for uncertainties inherent in the HC estimate
— in particular, the acute-to-chronic exposure duration
extrapolation (e.g., Park and Choi 2008). A PNEC
based on an HCp is derived only if a chemical has a
sufficient number of relevant effect concentrations
reported in the literature for multiple species.

Additional CEC SV derivation approaches represented
in the literature, and identified in Attachment 4-1,
include:

¢ EU PNECs derived from the lowest effect
concentration located in the literature, with the
application of a generic safety factor (e.g.,
Carlsson et al. 2006, Ferrari et al. 2004,
Halling-Sorensen et al. 2000, Oehlmann et al.
2008, Park and Choi 2008, Zhao et al. 2010);

e EU Environmental Quality Standards (EQSs)
derived from relevant PNECs (e.g., Hansen
2007);



Canadian Water Quality Guidelines (e.g.,
BCME 2009, MOEE 1994)

US Ambient Water Quality Criterion for
4-nonylphenol (USEPA 2005)

4.2.2 Classic SV Derivation Paradigm

A classic approach for deriving aquatic screening
values for legacy contaminants broadly resembles the
following:

1.
2.

Define the purpose of the SV

Define the scope:

a. Ecological receptor taxa (e.g., aquatic biota),

b. Effect endpoints (e.g., population-relevant
endpoints),

c. Contaminant (e.g., future-use pesticides,
CECs),

d. Exposure duration (e.g., acute or chronic),

e. Exposure medium (e.g., surface water,
sediment, biota tissue),

Consult appropriate ecotoxicological

databases and reviews for relevant exposure-

effect information (e.g., TOXLINE, ECOTOX);

Compile relevant exposure-effect information

from the literature;

For lower bound SVs:

a. As needed, derive surrogate effect
concentration values estimated with
quantitative models, such as ECOSAR
(Mayo-Bean et al. 2012), for chemicals that
do not have sufficient empirical information
reported in the literature;

b. Identify the critical effect concentration
from among reported empirical and modeled
effect concentrations (often, the lowest
relevant LOAEC or NOAEC, or, HCp if
using a SSD);

c. Either adopt the critical effect concentration
itself as the SV, or apply uncertainty factors
to obtain a single SV for the chemical;

For upper bound SVs:

a. Utilize central tendency values (e.g.,
geometric means or median values)
calculated from the effect concentration
dataset compiled from studies in target taxa
or modeled effect concentrations (e.g.,
USEPA 1985).

4.2.3 Variations on the Classical Theme: Our Overall
Approach for Deriving CEC SVs

Our approach to deriving CEC SVs (Figure 4-1; also
see Figure 1-2) is an adaptation of the classic approach
for deriving legacy contaminant SVs as outlined
above. The CEC SV derivation approach includes the
following features:

1. This analysis focused on the potential for
adverse effects in freshwater fish from chronic,
aqueous exposures to CECs in surface water,
rather than all aquatic receptors and exposure
durations;

2. Only empirical results from published
lab studies in fish were used - no modelled
effect concentrations were used;

3. Empirical CEC UFs were derived for several
sources of uncertainty (see Chapter 3) ;

4. A distribution of SV point estimates was
obtained from sets of chronic adverse effect
concentrations (LOAEC or NOAEC, as
appropriate) recorded in CFED records, by
applying uncertainty factors appropriate to the
study conditions (Section 4.3.2; Figures 4-1 and
4-2). In contrast, the classic paradigm obtains a
single SV point estimate, with or without
application of UF's, by either:

a. selecting a single critical effect concentration
from a single study as the basis for a single

SV (e.g. — the lowest NOAEC in the

database ), or

b. using a central tendency estimate, or
percentile, of effect concentrations

(NOAECs and/or LOAECs) across studies as

the basis for deriving a single SV

5. A total of twelve SV products for each CEC was
developed (see Section 4.4, Attachment
4-2, and Tables 4-1a to 4-1d) — that is, all twelve
permutations of the following factors:

a. Type of SV: SVHIGH or SVLOW;

b. Effect Endpoint Inclusiveness:
Population-relevant or Comprehensive,
and

c. Degree of Information Aggregation:

1. Point estimate distributions,
ii. Effect-specific SV values, or
iii. Mean SV values.
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4.3 CEC SV Derivation Methods
4.3.1 Scope

Screening values were developed for the chronic
exposure of fish to emerging contaminants in surface
water, as measured in the aqueous phase. Numeric
values of SVs are provided for 14 CECs that were
among the most commonly detected in surface

water during 2010-2012 at USFWS sampling sites
distributed across the U.S. Great Lakes Basin
(Attachment 1-1; also see Choy et al. 2017; Lee et al.
2012). Ecotoxicity literature searches were completed
for 25 of the most frequently detected CECs. No fish
ecotoxicity studies were located for nine of the 25 most
frequently detected CECs, and two CECs did not have
sufficient information to derive a pair of mean SVs
(both SVuIcH and SVLow) (see Attachment 1-1).

For each CEC, three different SV products were
developed sequentially from effect concentrations
recorded in the CFED, in increasing degree of
aggregation:

1. SV point estimates were derived from
published effect concentrations (LOAECs and
NOAECs) by application of uncertainty factors,

2. Effect-specific SVs were developed from
corresponding SV Point Estimate distributions,
and

3. Mean SVs were developed from Effect-Specific
SV distributions.

The SVs were derived from published exposure-effects
information (with very few exceptions, as noted in the
database). Effect concentrations were compiled in the
CFED (Chapter 2) for either obligate or facultative
freshwater fish species that inhabit freshwater at least
part of their life cycle (Table 4-2). Inclusion criteria for
assays used to derive CEC SVs are provided in Section
2.2.

For each CEC, both SVuIcH and SVLow estimates
were derived from two sets of suborganism- and
organism-level effect concentrations (Figure

4-2): (1) a focused set of population-relevant effect
concentrations and (2) all (comprehensive) effect
concentrations. Distributions of unadjusted effect
concentrations that were used to derive point estimates
for population-relevant SVHiGH, population-relevant
SVLow, comprehensive type SVHIGH

and comprehensive type SVLow are provided in
Figures 4-3, 4-4, 4-5 and 4-6, respectively. Effect
concentrations in these distributions range across 7 to
9 orders of magnitude.

It is likely that, for some CECs - particularly CECs
that accumulate significantly in biological tissue - SVs
developed using methods described in this document
are conservative with respect to potential for impact
to target fish. Technically, our CEC SVs may be used
to assess only that portion of total hazard attributable
to aqueous exposure to dissolved CEC. However, at

a given dissolved CEC concentration in the surface
water of the subject system, actual exposure occurs not
only via direct uptake of the dissolved CEC via gills
and integument, but also uptake via ingestion of water
and potentially contaminated prey and incidental
ingestion of benthic and/or suspended particles.
Controlled laboratory studies that provide quantitative
exposure-effects data for ingestion exposures of CECs
in fish are very rare in the literature, so ingestion
exposure could not be incorporated explicitly into

CEC SV derivations. Thus, application of the CEC
SVs does not account for total exposure or assess total
potential impact. This underestimate of total hazard
also may vary due to biological factors, such as trophic
position (e.g., primary versus higher order consumers),
principal prey base (e.g., omnivore, piscivore,
insectivore, or molluskivore) and trophic niche (e.g.,
benthic versus pelagic feeder) of target fish species.

Mean SVs cannot be used to interpret definitively

the totality of CEC-related hazard to fish. They are
not absolute toxicity thresholds. However, as with
existing legacy screening values (see Table 1-1), these
CEC SVs are based on a thorough review of the

best available empirical information. Appropriately
applied, this toolset is a flexible decision-making aid for
assessing relative hazard to fish and for prioritization
of research or management action alternatives
between sites or systems.

Derivation methods, the rationale for developing each
class of SV, and their uses, are provided in Sections
43.2-434.

4.3.2 CEC SV Point Estimate Distributions
Derivation

Surface water SV point estimates were derived from
dissolved CEC adverse effect concentrations (i.e.,
NOAECs and LOAECs) that were compiled in the
CFED (Figures 4-3 to 4-6). Each record in the CFED
contains effect concentration information for only one
CEC and only one Effect Category, evaluated in a
single published assay. Database records are further
differentiated in terms of relative adversity of effect
concentrations (see Attachment 2-1 for discussion of
effect adversity). One of the following types of effect
concentrations is reported in each CFED record:
*  Bounded LOAEC with the corresponding
bounded NOAEC,
*  Unbounded LOAEC,
¢ Unbounded NOAEC,
*  Bounded LOEC with the corresponding
bounded NOEC,
e Unbounded LOEC, or
*  Unbounded NOEC.

Only effect concentrations for adverse effect endpoints
(LOAECs and NOAECs) were used to derive SV
point estimates (Figure 4-2). Effect endpoints that
were considered to be adverse for the purpose of

SV derivation are identified in Attachment 2-1. The



SV point estimates were computed by applying
corresponding sets of UF values (see Tables 3-4, 3-8,
3-12, 3-13 and 3-14) aggregated as cumulative UFs.
Only one adverse effect concentration per database
record was used to derive a given SV Point Estimate? .

Screening value point estimates are computed by
dividing empirical adverse effect concentrations by
corresponding cumulative UF values:

SVuicH Point Estimate =
LOAEC / UF[I-High, and

SVwiow Point Estimate =
NOAEC (or, LOAEC) / UF[]-Low

where, UF[] = cumulative uncertainty.

Sources of uncertainty included in cumulative
uncertainty calculations, and computation of
cumulative UF values from study-specific information
in each record in the CFED, are described in Section
3.8. A full description of types of UFs that comprise
the cumulative UF is provided in Chapter 3.

For each population-relevant NOAEC, both population
SVLow and comprehensive SVLow point estimates
were derived (Figure 4-2). However, the two SVLow
point estimates, which were based on the same
NOAEC value, would have different magnitudes
because cumulative UF's used to derive the SVLow
point estimates differ between comprehensive-

and population-relevant empirical UF's. Similarly, for
each population-relevant LOAEC, resulting population
SVHIGH and comprehensive type SVHIGH point
estimates have different values due to different
magnitudes of UFs.

Point estimate SV distributions for 14 CECs are
illustrated in Section 4.4; all SV Point Estimate values
are provided in Attachment 4-2.

Rationale

Controlled, peer-reviewed laboratory studies
comprised a reasonably reliable information base
concerning the occurrence and severity of effects

in fish due to CEC exposures. The vast majority of
studies used in CEC SV derivations reported in this
document are peer-reviewed, providing a measure of
assurance against unreliable information. Exposure-
effect information reported in these studies is the basis
for the CEC SV derivations.

Rather than selecting a single critical effect
concentration from which to derive mean SV values,
uncertainty factors were applied to individual

effect concentrations to obtain SV point estimates
(Attachment 4-2). Literature NOEAC and unbounded
LOAEC values were used to compute SVLow point
estimates (Figures 4-4 and 4-6), from which mean
SVLow values were ultimately obtained. Similarly,
LOAECs in the database that were used to derive
SVHIGH point estimates (Figures 4-3 and 4-5) were
adjusted individually with the appropriate set of
uncertainty factors (Figure 4-2). Attachment 4-2
provides the actual effect concentration, uncertainty
factors, and SV value for each SV point estimate
developed in this document.

Screening value point estimates were developed from
each adverse effect concentration in the CFED for
several reasons, including:

*  Flexibility: The sequential aggregation of SV
information from Point Estimates to Effect-
Specific SVs to pairs of nen SVs (see Figures
1-2 and 4-1) provides flexibility in possible
applications this is not possible with classic
single-value SVs.

e Transparency: The SV point estimate
distribution approach is comprehensive and
transparent, allowing practitioners to grasp
quickly the ecotoxicological basis for each mean
SV (see individual CECs in Section 4.4).

o Euxplicit Representation of Multiple Receptors
Including Most Sensitive tested Species: The
distributions of SV point estimates explicitly
contain information from all species for which
data were located. A common approach in
ecological risk assessment is to select a single
critical effect concentration from the database
(such as the lowest NOAEC, or the 5th
percentile in a distribution of effect
concentrations) as the basis for deriving a single
lower bound SV value, appears to have been
borrowed from human health risk assessment.
In human health risk assessment, however,
there is a single, very well-described target
receptor species — humans. In human health
toxicity assessment, the relative merits of each
individual toxicity assay are evaluated in the
light of the entire literature database, to identify
a critical effect concentration for derivation of a
single chemical toxicity threshold value. The
most appropriate and

ZFor example, suppose a single record provides both a bounded LOAEC and a bounded NOAEC for adverse effect endpoints in the Reproductive effect
category. Since reproductive effects are relevant at both the individual and population levels of ecological organization, point estimates for both the
population-relevant SVuiea and comprehensive SVuien would be derived by application of corresponding UF's to the bounded LOAEC reported in that
record. Likewise, point estimates for both the population-relevant SViow and comprehensive SViow would be derived by application of corresponding UF

values to the bounded NOAEC in that record.

As a further example, suppose a record reports an unbounded NOAEC for adverse effect endpoints in the Histopathology effect category (see Attachment

2-1). Histopathologies are considered adverse at the individual fish level of ecological organization, but are not considered population-relevant in the sense

that they are not readily, quantitatively modeled with respect to impacts to survival or propagation of populations. Hence, a comprehensive SViow point
estimate would be derived from the unbounded NOAEC by application of appropriate UFs, but no population-relevant SViow point estimate and no SVuicu
estimates would generated from this record. Conversely, if the record contained only an unbounded LOAEC for histopathologies, then both comprehen-
sive SViuien and SViow point estimates would be derived from this record (see Figure 4-2).
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defensible effect concentration is selected. This
intensive selection process is much easier to
conduct in human health toxicity assessment
than in ecological toxicity assessment, in which
the target species may be unknown (e.g., the
most sensitive species in the system), or the
target taxa are diverse (e.g., all fish species, or
all aquatic biota).

Data Inclusiveness: There is uncertainty
regarding the relevance of published laboratory
studies to the potential for impacts in fish in
natural systems (see Chapter 3). For data-rich
CECs, selecting the critical effect concentration
from which to derive a SVLow should take into
consideration both the magnitudes of the effect
concentrations, and the relative reliability of the
exposure-effect information - evaluated across
studies. However, assessing the relative data
quality and reliability of information across all of
the available studies is beyond the scope of this
analysis. So, all adverse effect concentrations
were included in SV derivation.

Reliability: Taxonomic relatedness and chemical
mode of action are likely to affect reliability of
predicted hazardous concentrations (Raimondo
et al. 2010). This fact complicates reliable
selection of the most ppropriate single study
from among multiple fish taxa and selecting the
critical effect concentration to use for deriving a
single SV fr a CEC.

Interpretability: In an ecological toxicity
assessment that utilizes UF's, an overly simple
approach to selecting critical effect
concentrations may result in an ambiguous
result. For instance, the lowest NOAEC may not
always provide the lowest possible SVLow point
estimate. Since UF magnitudes can vary
between studies, a high NOAEC may estimate a
lower SVLOW point estimate than a lower
NOAEC (see Attachment 4-2). Similarly,

the highest LOAEC may not result in the
highest SVHIGH.

Resiliency of Mean SVs: The SV point estimate
distribution approach utilizes

the entire database of adverse exposure-effects
information, as opposed to relying on the
relevance of a single critical effect oncentration.
For data-rich CECs, mean SVs based on
distributions of SV point estimates are somewhat
resilient to the addition of newly published effect
concentrations to the database. Approaches that
select a single critical effect concentration may
be more susceptible to significant changes in
magnitude as new published information
becomes available. Resilient mean SVs based on
extensive databases may appeal to natural
resource, water quality, and waste managers.

Utility of CEC SV Point Estimate Distributions

Probabilistic EHAs have been used in both site-
specific retrospective situations and prospective
EHAs (e.g., Berninger et al. 2011, Brain et al. 2006,
Dobbins et al. 2009, Duvall and Barron 2000, Hall et
al. 1997, Sanderson et al. 2003). There is growing
interest in the ecotoxicological community to develop
toxicity threshold values based on distributions of
effect concentrations for use in probabilistic ecological
hazard assessments (e.g., Belanger et al. 2015,
Berninger and Brooks 2010). Chemical toxicity
distributions may be used either in the toxicity
assessment portion of the ERA to identify ecotoxicity
benchmark concentrations based on percentiles of the
distributions, or during hazard characterization to
interpret the probability of specific kinds of effects at
given exposure levels. Chemical toxicity distributions
are distributions of effect concentrations, which are
not individually adjusted for sources of uncertainty,
but specific percentiles of this distribution may be
divided by a generic UF (often referred to as an
assessment factor) to obtain a single SV (e.g., Williams
et al. 2015).

The approach presented in this chapter is analogous to
the chemical toxicity distribution approach, except that
UF's are applied to each effect concentration, prior

to assembling the distribution. Our approach applies
UF's tailored to study-specific information in individual
CFED records, rather than applying a generic UF

to distribution percentiles of the unadjusted effect
concentrations.

A substantial number of SV point estimates were
developed for each type of SV presented in this
chapter. Total numbers of point estimates for
population SVHIGH, population SVLow, comprehensive
SVHicH and comprehensive SVLow are 99, 167, 141,
and 214, respectively. Complete lists of the point
estimates and associated database information, by
CEC, are provided in Attachment 4-2 for each type of
SV,

There are at least two critical uses of the CEC SV
point estimate distributions that are not provided by
classical single-value SVs. The first use is to provide
efficient and transparent illustration of the full breadth
of possible values for a particular SV, which gives
ecotoxicological context for mean SV values. Second,
an SV point estimate distribution may be used as an
empirical distribution for the toxicity assessment
portion of a probabilistic ecological hazard assessment
of CECs in fish.

For some CECs included in Section 4.4 (e.g.,
androstenedione, citalopram and lidocaine), there

is very limited empirical fish toxicity information
reported in the literature, such that their point estimate
distributions are too sparse to be useful for the
purposes mentioned above. In those cases, the
probabilistic risk assessor may opt to develop modeled
estimates of CEC effect concentrations for effect
categories with limited or no empirical test information,



apply appropriate UFs (see Chapter 3) to modelled
effect concentrations, and combine modelled SV point
estimates with limited empirical data to populate the
SV point estimate distribution. At this time, for the
purpose of SV development, we neither recommend nor
discourage the use of modelled estimates in the absence
of sufficient empirical data. A review of the potential
models, sources, and benefit-limitation analysis for
obtaining modelled ecological effect concentrations is
beyond the scope of this analysis.

4.3.3 CEC Effect-Specific SVs
Derivation

For each CEC, effect-specific SVHIGH values, for both
population-relevant and comprehensive type SVs, were
developed as the geometric mean of corresponding
effect-specific SVHIGH point estimates (Figures 4-7 and
4-9; also see graphics for individual CECs in Section
4.4).

Effect-specific SVLow values were identified as the
minimum value among SVLow point estimates in
each Effect Category (Figures 4-8 and 4-10; also see
graphics for individual CECs in Section 4.4).

Rationale

There is significant precedent in the ecotoxicological
literature for deriving effect-specific SVs. Screening
values derived from distributions of published effect
concentrations for particular effect categories have
been used in the development of SSDs and PNECs for
aquatic hazard assessments of CECs. For instance,
Capedieville et al. (2008) developed an SSD-based
PNEC value for triclosan based on a distribution of
NOECs and ECx values in aquatic organisms, but
limited the effect endpoints to the survival, growth, and
reproduction effect categories. Similarly, Caldwell et
al. (2008) derived an SSD-based PNEC for 17a-ethinyl
estradiol using only NOECs for reproductive effects

in 26 aquatic species. In a follow-up analysis, Caldwell
et al. (2012) updated the 17a-ethinyl estradiol PNEC
and developed parallel SSD-based PNEC values for
additional steroid estrogens - estrone, 178-estradiol, and
estriol - based on distributions of chronic NOECs for
reproductive effects only. Caldwell et al. (2008, 2012)
limited their PNEC derivations to reproductive effects
based on prior information indicating that reproductive
effects in fish were the most sensitive endpoints for
estrogenic CECs.

No a priori assumptions were made concerning the
most sensitive effect category for any of the CECs
included in this report. Distributions of SV point
estimates were developed as the basis for effect-
specific SVs and mean SVs, rather than distributions of
unadjusted effect concentrations (see Section 4.3.2). An
SV point estimate distribution was developed

for each effect category, for each CEC (Section

4.4). Effect-specific SVs were generated from those
distributions.

Utility of CEC Effect-Specific SVs

Effect category-specific SVs are useful both for
interpreting mean SVs, and for conducting custom
hazard assessments for CEC impacts to fish. For each
type of mean SV (population SVHIGH, population
SVLow, comprehensive SVHIGH, and comprehensive
SVLow), the mean values are computed as geometric
means of the component Effect-specific SVs (see
Tables 4-1a to 4-1d; Section 4.4). Inspection of the
component, Effect-Specific SVs for a given mean

SV indicates which effect categories are the most
important drivers of mean SV values, and clearly
identifies datagaps in the published literature.

Effect-specific SVs may be applied in custom hazard
assessments for receptor fish species that occupy
different areas, and therefore may be exposed to
different concentrations of CECs, during different
parts of their life cycles. For instance, land-locked
anadromous fish species in the Great Lakes are
spawned, hatched, and occupy nursery habitats in
stream systems, migrate to the lakes as subadults,
and return to stream systems during subsequent
breeding seasons as sexually mature adults. Hence,
in a hazard assessment of CECs in a stream system
used as salmonid spawning and nursery areas, the
practitioner may elect to compare stream exposure
concentrations to growth and developmental Effect-
Specific SVs, which are most dramatic in early life
stages and for which stream exposures would occur
during early life stages. However, for adults, it may
be more appropriate to use reproductive, mortality
or behavioral Effect-specific SVs to assess hazard by
comparing to long-term exposure concentrations in the
lake, where adults spend the majority of their time.

4.3.4 CEC-Specific Mean SVs
Derivation

For each CEC, mean SVHIcH and SVLow estimates
were computed as:

Geometric mean of the Effect-Specific SVs / UF Data.
Rationale

Development of paired mean SVs for each CEC
provides for improved hazard scoring and robust
interpretation of hazards to fish from surface water
exposures to CECs. This approach combines the
merits of lower bound and upper bound SVs, while
reducing limitations of each in interpreting hazard.
For instance, existing single-value lower bound

SVs (see Table 1-1; e.g., Aquatic Life Benchmarks,
PNECs) identify a concentration below which it is
assumed there will be no effects, but indicate further
study is necessary to determine degree of hazard if
the exposure concentration is above that threshold.
Existing upper-bound SVs (e.g., Aquatic Life Ambient
Water Quality Criteria) indicate concentrations above
which adverse impacts are expected, but provide no
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information on sites or chemicals that may be removed
from further investigation due to expected absence

of impacts from contaminants under consideration.
Application of the mean SVHicH/SVLOW pair, derived
from the CFED using consistent methodologies,
provides both functions in one evaluation.

Comprehensive type mean SV pairs were derived
using CEC-specific adverse effect concentrations,
in all effect categories, using any adverse effect
endpoint that is defined at the organism level of

ecological organization and measured in individual fish.

Population-relevant SV pairs were derived using only
the population-relevant effect endpoints in survival,
growth, reproductive, developmental, and behavioral
effect categories. Further details on the distinction
between comprehensive type and population-relevant
effect endpoints are provided in Section 2.5 and
Attachment 2-1.

Utility of CEC-Specific Mean SVs

Mean SVs are used in the familiar way to screen
dissolved CEC concentrations in surface water for
potential hazards to freshwater fish. Exposure
concentrations are compared against each pair of SVs,
for each CEC with screening values. Availability of both
upper bound and lower bound mean SVs for each CEC
allows for ordinal scoring of several categories of hazard,
which can be assigned to each exposure concentration.
For instance, exposures at concentrations greater than
the SVHIGH may be assigned a hazard score of, say 3,

while exposure concentrations below the SVLow may be
scored a value of 1, and concentrations that fall between
the two SVs might be assigned a score of 2. For each
CEC, uncertainty in assessment of potential hazard is
greatest when exposure concentrations fall between
the two SVs. Hence, in this example, confidence in
hazard scores of 1 or 3 is higher than confidence in

the intermediate score of 2. When hazard scores are
averaged across detected CECs at each of several
sampling sites, sites may be readily ranked with respect
to hazard to fish due to CEC exposures.

Confidence in CEC-Specific Mean SVs

‘We provide an assessment of relative confidence

in each CEC-specific mean SV estimate, based on
quantity of ecotoxicological information in the CFED
that was used to derive the estimates. Confidence
levels are assigned based on three metrics of
representation in the database:

* total number of Effect Categories represented
by the set of available effect concentrations,

e number of represented Effect Categories with
three or more SV point estimates, and

e number of fish species represented.

A rubric for assigning confidence levels based on these
factors is provided in Table 4-3.



4.4 CEC Screening Values for Freshwater Fish

This section describes screening values for 14 CECs. A
tabulated summary of mean and effect-specific SV
estimates is provided in Tables 4-1a to 4-1d. Composite
graphics for visual comparisons of Effect-specific SVs
between CECs are provided in Figures 4-7 to 4-10.

Section 4.4 provides ecological risk practitioners and
resource managers with an opportunity to examine the
information used to derive each mean SV for each CEC,
including:

*  The breadth and depth of information currently
available in the literature that was used to
derive each SV;

* The range and distribution of derived SV point
estimates that were the foundation for effect
category-specific and mean SV values;

¢ An assessment of relative confidence in the
estimated mean SVs for each CEC (Table 4-3);
and

*  Gaps in the knowledge base.

This information may be used by practitioners to
determine which CECs to screen for potential impacts,
and which SV(s) to apply for those CEC screenings, in
a given hazard assessment.

A detailed description of SVs by CEC, and their
ecotoxicological basis, is provided in the following 14
subsections. Information for each CEC is presented
in subsections with increasing degrees of detail,
including:

e Qutline of CEC chemistry,

*  Summary of SV numerical values (Mean,
Effect-Specific , and Point Estimates),

* Description of the ecotoxicity database
underpinning the SVs,

e Graphics illustrating relationships between
the magnitude of SV point estimates and their
paired cumulative uncertainty factors, and

*  Graphics depicting the sequential derivation
process for each SV for each CEC.

4.41 4-Androstene-3,17-dione
4.41.1 Chemical Summary

CEC Category: Hormone
CEC Subcategories: Therapeutic hormone

The following chemical information was obtained from
the PubChem database (NLM 2016), unless otherwise
indicated:

e Usage: “Therapeutic androstenedione is

a potent androgenic prohormone that is a direct

precursor of testosterone and used as a

supplement to increase plasma testosterone

levels and muscle anabolism....

Androstenedione is a delta-4 19-carbon steroid

that is produced not only in the testis, but also

in the ovary and the adrenal cortex. Depending

on the tissue type, androstenedione can serve

as a precursor to testosterone as well as

estrone and estradiol. It is the common

precursor of male and female sex hormone.”

CAS Number: 63-05-8

Water Solubility: 57.2 mg/L at 25 deg C

logKow: 2.75

2010-2012 USGS Lab reporting Level (Choy et

al. 2017): 0.0008 ug/L

* Interim Reporting Level - USGS Laboratory
(USGS 2012): 0.0008 ug/L

*  Applied Detection Level - USGS Techniques
and Methods 5-B9 (USGS 2012): 0.0004 ug/L

* MDL - USEPA Method 1698 (USEPA 2007a):
0.0003 ug/L

* MDL - AXYS Method MLA-075 (AXYS 2017):
0.00044 ug/L

*  Reporting Limit for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.002 ug/L

L] L] L] L]
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4.4.1.2 Screening Value Summary

Mean SV Values (ug/L) for 4-Androstene-3,17-dione

Mean

Mean Population-relevant SVuicH for

4-Androstene-3,17-dione: 3.23 ug/L
0 Relative Confidence: Very Low. Sparse dataset.

0 Representation in the Population-
relevant SVLow Dataset for Androstenedione
(see Attachment 4-2B:

The literature provides effects information on
only one effect category (Growth).

Representation in the Population-relevant
SVHIcH Dataset for Androstenedione
(see Attachment 4-2A: Population-relevant
SVHIicH Point Estimates)
e Species: mosquitofish.
* Life Stage(s): juvenile
* Publication(s): Stanko and Angus 2007
* Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Growth (1): standard length,
weight gain

Cumulative Uncertainty Factor applied to
the LOAEC for Androstenedione: 2.475 (see
Attachment 4-2A for breakdown of component
UF values)

Database Adequacy UF applied to obtain
the Mean Population-relevant SVHIGH
value from Effect-Specific SVHIGH values for
Androstenedione: 5

o Population-relevant SVLow

Point Estimates)

* Species: mosquitofish, guppy

* Life Stage(s): juvenile, adult

* Publication(s): Hallgren and Olsen
2009, Stanko and Angus 2007

o Effect Categories (Number of SV Point
Estimates), and Endpoints Evaluated in
at least one Study. Although NOAECs
and unbounded LOAECs for population-
relevant endpoints were the basis for
deriving SVLow values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is discussed
in Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.
e Growth (1): standard length,

weight gain
* Reproductive (2): gonopodium length,
ovarian morphology and histology

o Cumulative Uncertainty Factors applied to the

three NOAECs to obtain Population-relevant
SVLow point estimates for Androstenedione:
two UF[]-Low = 157.2; one UF[|-Low = 314.5

Mean Population-relevant SViow for
4-Androstene-3,17-dione: 0.00127 ug/L
o Relative Confidence: Very Low. Sparse

(see Attachment 4-2B for breakdown of
the component UF values)
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dataset. Effects information from the
literature is limited to only two Growth
endpoints in juvenile mosquitofish and several
Reproductive endpoints in adult guppies and
juvenile mosquitofish.

Database Adequacy UF applied to obtain
the Mean Population-relevant SVLow
value from Effect-Specific SVLowvalues for
Androstenedione: 2



Mean Comprehensive SVHIGH for 4-Androstene-
3,17-dione: 0.852 ug/L

o Relative Confidence: Very Low. Sparse dataset.

The literature provides effects information on
only one effect category (Growth).

Representation in the Comprehensive SVHIGH
Dataset for Androstenedione (see Attachment
4-2C: Comprehensive SVHIGH Point Estimates)
* Species: mosquitofish, guppy
» Life Stages: juvenile, adult
* Publication(s): Hallgren and Olsen
2009, Stanko and Angus 2007
» Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
e Growth (1): standard length,
weight gain
* Reproductive (2): gonopodium length,
ovarian morphology and histology

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVuion point estimates for j-Androstene-
3,17-dione: ranged from 2.6 to 5.3 (see
Attachment 4-2C for breakdown of
omponent UF values by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Comprehensive SVHIGH value from
Effect-Specific SVHIGH values for
L-Androstene-3,17-dione: 5

Mean Comprehensive SVLow for

4-Androstene-3,17-dione: 0.000204 ug/L

o Relative Confidence: Very Low. Sparse dataset.

Effects information from the literature is
limited to only two Growth endpoints in juvenile
mosquitofish and several Reproductive

endpoints in adult guppies and juvenile
mosquitofish.

Representation in the Comprehensive SVLow
Dataset for Androstenedione (see Attachment
4-2D: Comprehensive SVLow Point Estimates)
* Species: mosquitofish, guppy
* Life Stage(s): juvenile, adult
* Publication(s): Hallgren and Olsen
2009, Stanko and Angus 2007
* Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
e Growth (1): standard length, weight gain
* Reproductive (2): gonopodium length,
ovarian morphology and histology

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLOW point estimates for
Androstenedione: ranged from 392 to 783
(see Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Comprehensive SVLOW value from
Effect- Specific SVLow values for
Androstenedione: 5

5
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Effect Category-Specific SV Values (ug/L) for

4-Androstene-3,17-dione

Population-relevant SVHicH: Only the Growth effect

category is represented with an effect-specific SV of

Comprehensive SVyien : Growth and

Reproductive effect-specific SVs were 15.2 and

16.2 ug/L, based on only one SV point estimate.

Population-relevant SViow: Growth and Reproductive

effect-specific SVs were (.0254 and 0.000254 ug/L, based
on only one and two SV point estimates, respectively.

SV Point Estimates for 4-Androstene-3,17-dione

respectively.

1.2 ug/L,, based on only one and two SV point
estimates, respectively.

Comprehensive SVLow : Growth and
Reproductive effect-specific SVs were 0.0102 and
0.000102 ug/L, based on only one and two SV point
estimates,

Effect Category

4-Androstene-3,17-dione

by Type of SV and

Range (N) of SV Point Estimate Values (ug/L)

Effect Category

Population-relevant
SVhicH

Population-relevant
SViow

Comprehensive SV 6H

Comprehensive SV ow

Effect Categories used for both Population-relevant and Comprehensive type SVs

Behavioral

Developmental

Growth 16.2 (1) 0.0254 (1) 15.2 (1) 0.0102 (1)
Mortality

Reproductive 0.000254 — 0.00223 (2) 0.152-9.47 (2) 0.000102 (2)

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/
Metabolism

Effect Categories used for Comprehensive type SVs, only




4.41.3 SV Development: Graphics for 4-Androstene-3,17-dione

Population-relevant SVuicH Values for 4-Androstene-3,17-dione: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.

7
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Population-relevant SViow Values for 4-Androstene-3,17-dione: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.



Comprehensive SVHIGH Values for 4-Androstene-3,17-dione: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.

MEAN
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Comprehensive SVLow Values for 4-Androstene-3,17-dione: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.



4.4.2 Bisphenol A

4.4.2.1 Chemical Summary

CEC Category: Plasticizer

The following chemical information was obtained from
the PubChem database (NLM 2016) , unless otherwise
indicated:

Usage: “Bisphenol A, commonly abbreviated
as BPA, is an organic compound with

two phenol functional groups. Itis a
difunctional building block of several
important plastics and plastic additives. With
an annual production of 2-3 million metric
tonnes, it is an important monomer in the
production of polycarbonate. It is a potential
food contaminant arising from its use in
reusable polycarbonate food containers such as

4.4.2.2 Screening Value Summary

Mean SV Values (ug/L) for Bisphenol A

Mean

water carboys, baby bottles and kitchen
utensils.”

CAS Number: 80-05-7

Water Solubility: 120 mg/L at 25 deg C
logKow: 3.32

2010-2012 USGS Lab Reporting Level

(Choy et al. 2017): 0.04 ug/L

MDL - USGS Techniques and Methods 5-B/,
(USGS 2006): 0.22 ug/L

MDL - AXYS Method MLA-082 (AXYS 2017):

0.014 ug/L
Reporting Limit for 0.5L sample — AXYS
Method MLA-082 (AXYS 2017): 0.002 ug/L

81
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Mean Population-relevant SVHiGH for
Bisphenol A: 177 ug/L

o Relative Confidence: High. Applicable

literature information was compiled for all
five population-relevant effect categories.
Robust datasets include effects data on five
fish species and all four life stages for the
Developmental category and effects in nine
species for the Reproductive category.

Representation in the Population-relevant
SVHicH Dataset for Bisphenol A (see
Attachment 4-2A: Population-relevant
SVHiGH Point Estimates)

* Species: Atlantic salmon, brown
trout, fathead minnow, goldfish,
guppy, Japanese medaka, ricefish,
swordtail, zebrafish.

e Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): 24 separate studies
published between 2000 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.

e Behavioral (1): mating behavior

e Developmental (18): oxidative
stress, hatching rates, hatch
timing, survival (parental, embryo,
larval), spinal curvature, yolk sac
edema, heart inflammation, heart
rate, organ development,
apoptosis, DNA damage, neuron
axonal growth, other
structural anomalies, embryo and
larval length and weight, sex ratio,
fecundity and egg fertilization in
subsequent generations,
development rate, edema,
hemorrhage, histopathology in
gonads, kidney, heart, liver,
and thyroid

e Growth (1): length and weight

*  Mortality (2)

* Reproductive (11): sperm motility
and velocity, reproductive hormone
levels, intersex, fertility, eggs per
female, hatchability, number
spawns per breeding pair, GSI,
ovulation timing, testis morphology,
gonad histopathology, sperm count,
sperm length, sperm total mass,
sperm density, % viable sperm,
spermatogenesis, oogenesis

o

Cumulative Uncertainty Factors

applied to LOAEC values to obtain
Population- relevant SVHIGH point
estimates for Bisphenol A: ranged from 2.5
to 7.4 (see Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Population-relevant SVHIGH
value from Effect-Specific SVHIGH values for
Bisphenol A: 1

Mean Population-relevant SVi.ow for Bisphenol A:

0

0.0622 ug/1,

Relative Confidence: High. Applicable
literature information was compiled for all
five population-relevant effect categories.
Robust datasets include effects data on six
fish species and all four life stages for the
Developmental category and effects data in
eight species for the Reproductive category.

Representation in the Population-relevant
SVwiow Dataset for Bisphenol A (see
Attachment 4-2B: Population-relevant
SVvow Point Estimates)

* Species: Atlantic salmon, brown
trout, common carp fathead minnow;,
goldfish, guppy, Japanese medaka,
rare minnow, ricefish, swordtail,
zebrafish.

* Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 28 separate studies
published between 2000 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAEC s for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

* Behavioral (1): mating behavior

* Developmental (23): oxidative
stress, hatching rates, hatch and
swim-up timing, survival (parental,
embryo, larval), sexual maturation,
spinal curvature, yolk sac edema,
heart inflammation, heart rate,
organ development, apoptosis,
DNA damage, neuron axonal
growth, other structural
anomalies, embryo and
larval length and weight, sex ratio,
fecundity, egg viability and egg
fertilization in subsequent
generations, development rate,
edema, hemorrhage,
histopathology in gonads, kidney,



heart, liver, and thyroid

*  Growth (8): length and weight

e Mortality (7)

e Reproductive (13): sperm
motility and velocity, reproductive
hormone levels, intersex, fertility,
eggs per female, hatchability,
number spawns per breeding pair,
GSI, ovulation timing, testis
morphology, gonad
histopathology, sperm count,
sperm length, sperm total mass,
sperm density, % viable sperm,
spermatogenesis, oogenesis, ovary
development, egg morphology

anomalies, embryo and larval
length and weight, sex

ratio, fecundity and egg
fertilization in subsequent
generations, development rate,
edema, hemorrhage,
histopathology in gonads, kidney,
heart, liver, and thyroid

* Gross Pathology (1): kidney size
changes related to histopathologies

e Growth (1): length and weight

*  Mortality (2)

* Reproductive (15): sperm motility
and velocity, reproductive hormone
levels, plasma vitellogenin,
intersex, fertility, eggs per female,

o Cumulative Uncertainty Factors applied to hatchabilit b
NOAEC (bounded and unbounded) and bie(e:z d?né}?i?lgrélezjgg vggi per
Unbounded LOAEC values to obtain timing, gona d’ mori)hology
Population-relevant SVLOW point estimates and wéights gonad histopathology,
for Bisphenol A: ranged from 78.6 to 1179 sperm count; sperm length sperm,
(see Attachment 4-2B for breakdown of the total mass, sioerm density, (;/0 viable
component UF values by SV point estimate) sperm, spermatogenesis, cogenesis
o Database Adeq@acy UF applied to obtain the o Cumulative Uncertainty Factors applied to
Mean Pop ulatw?fb—relevant SVLow value LOAEC values to obtain Comprehensive
Jgoth 1ft elcifp le cific SVLow values for SVHIGH point estimates for Bisphenol A:
tsphenot A. ranged from 2.64 to 7.9 (see Attachment 4-2C
Mean Comprehensive SVHicH for Jor breakdown of component UF values by
Bisphenol A: 118 ug/L SV point estimate)
o Relative Confidence: Moderate. Relevant o Database Adequacy UF applied to

information concerning six of the 13 effect
categories was compiled from the literature,
but exposure and endpoint representation
was sparse for four of them.

obtain the Mean Comprehensive
SVricH value from Effect-Specific
SVHicH values for Bisphenol A: 1

Mean Comprehensive SVLow
for Bisphenol A: 0.0318 ug/LL
o Relative Confidence: Moderate. Relevant

0 Representation in the Comprehensive
SVHIGH Dataset for Bisphenol A

(see Attachment 4-2C: Comprehensive
SVuicH Point Estimates)

e Species: Atlantic salmon, brown
trout, common carp, fathead
minnow, goldfish, guppy, Japanese
medaka, rare minnow, ricefish,
swordtail, zebrafish.

* Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 29 separate studies
published between 2000 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.

e Behavioral (1): mating behavior

e Developmental (20): oxidative
stress, immune response gene
expression, thyroid hormone
regulation, hatching rates, hatch
timing, survivalparental, embryo,
larval), spinal curvature, yolk sac
edema, heart inflammation, heart
rate, organ development,
apoptosis, DNA damage, neuron
axonal growth, other structural

information concerning six of the 13 effect
categories was compiled from the literature,
but exposure and endpoint representation
was sparse for two of them.

Representation in the Comprehensive
SVwiow Dataset for Bisphenol A (see
Attachment 4-2D: Comprehensive
SVLow Point E'stimates)

e Species: Atlantic salmon, brown
trout, common carp, fathead
minnow, goldfish, guppy, Japanese
medaka, rare minnow, ricefish,
swordtail, zebrafish.

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 30 separate studies
published between 2000 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Behavioral (1): mating behavior
* Developmental (26): oxidative

stress, immune response gene
expression, thyroid hormone
regulation,
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hypothalamic-pituitary-thyroid
axis hormone expression, hatching
rates, hatch and swim-up timing,
survival (parental, embryo, larval),
sexual maturation, spinal
curvature, yolk sac edema, heart
inflammation, heart rate, organ
development, apoptosis, DNA
damage, neuron axonal growth,
other structural anomalies,
embryo and larval length and
weight, sex ratio, fecundity, egg
viability and egg fertilization in
subsequent generations,
development rate, edema,
hemorrhage, histopathology in
gonads, kidney, heart, liver,

and thyroid

Gross Pathology (2): kidney size
changes related to
histopathologies, other gross
lesions, body coloration

Growth (8): length and weight
Mortality (7)

o

* Reproductive (15): sperm motility
and velocity, reproductive hormone
levels, intersex, fertility, eggs per
female, hatchability, number
spawns per breeding pair, GSI,
ovulation timing, testis morphology,
gonad histopathology, sperm
count, sperm length, gamete total
mass, sperm density, % viable
sperm, spermatogenesis,
oogenesis, ovary development,
egg morphology

Cumulative Uncertainty Factors

applied to NOAEC (bounded and
unbounded) and Unbounded LOAEC

values to obtain Comprehensive SVLOW point
estimates for Bisphenol A: ranged from 196
to 2937 (see Attachment 4-2D for breakdown
of the component UF values by SV

point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVLow value from Effect-Specific
SVviow values for Bisphenol A: 1



Effect Category-Specific SV Values (ug/L) for
Bisphenol A

Population-relevant SVuicH: Data on bisphenol A
were sufficient to estimate SVs for each of the five
population-relevant effect categories (Table 4-1a).
Effect-specific Population SVHIGH values range from
18.3 ug/L (Reproductive) to 68 ug/L (Mortality).

Population-relevant SViow : Data were sufficient to
estimate SVs for each of the five population-relevant
effect categories (Table 4-1b). Effect-specific
Population SVLow values range from 0.000636 ug/L
(Developmental) to 3.82 ug/L (Behavioral).

SV Point Estimates for Bisphenol A

Comprehensive SVHIGH : Data were sufficient to
estimate SVs for six of the 13 effect categories
(Table 4-1¢). Effect-specific Comprehensive SVHIGH
values range from 10.4 ug/L (Reproductive) to 638
ug/L (Mortality).

Comprehensive SVLow : Data were sufficient to
estimate SVs for six of the 13 effect categories
(Table 4-1d). Effect-specific Comprehensive SVLow
values range from 0.000102 ug/L (Developmental)
to 1.53 ug/L (Behavioral).

Bisphenol A

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHIGH

Population-relevant
SVLOW

Comprehensive SV gu

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 606 (1) 38 (1) 568 (1) 1.5(1)
Developmental 0.404 — 2436 (18) 0.00064 — 25.6 (23) 0.038 — 2284 (20) 0.000102 — 10.3 (26)
Growth 259 (1) 0.127 - 8.14 (8) 242 (1) 0.051-3.27(8)
Mortality 2292020 (2) 1.65—19.8 (7) 214 - 1894 (2) 0.66—8.0 (7)
Reproductive 0.17—2020 (11) 0.0018 —3.18 (13) 0.16 — 1894 (15) 0.00072 — 1.28 (15)

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/
Metabolism

Effect Categories used for Comprehensive type SVs, only

492 (1)

0.27-8.0(2)
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4.4.2.3. SV Development: Graphics for Bisphenol A

Population-relevant SVHicH Values for Bisphenol A: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.




Population-relevant SViLow Values for Bisphenol A: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVuiGH Values for Bisphenol A: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.



Comprehensive SVLow Values for Bisphenol A: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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4.4.3 Carbamazepine
4.4.3.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategory: Anticonvulsant

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

e Usage: “Carbamazepine is a tricyclic
compound chemically related to tricyclic
antidepressants (TCA) with anticonvulsant
and analgesic properties. Carbamazepine
exerts its anticonvulsant activity by reducing
polysynaptic responses and blocking post-
tetanic potentiation. Its analgesic activity
is not understood; however, carbamazepine
is commonly used to treat pain associated
with trigeminal neuralgia.”

4.4.3.2 Screening Value Summary

Mean SV Values (ug/L) for Carbamazepine

Mean

CAS Number: 298-46-4

Water Solubility: 18 mg/L at 25 deg C
logKow: 2.45

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.16 ug/L

Interim Reporting Level - USGS Laboratory
(USGS 201}): 0.0042 ug/L

MDL - USGS Techniques and Methods
5-B10 (USGS 2014): 0.00084 ug/L

MDL - USEPA Method 1694 (USEPA
2007b): 0.0014 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0015 ug/L

Reporting Limit for 1L sample - AXYS
Method MLA-075 (AXYS 2017): 0.0015 ug/L



Mean Population-relevant SVHigH for
Carbamazepine: 299 ug/L

0

0

Relative Confidence: High. Although
literature information was compiled for all
five population-relevant effect categories,
none of the effect-specific datasets was
robust. Three of the categories had few SV
point estimates. Behavioral and
Developmental categories each had a number
of SV point estimates, but fish species
representation was limited to zebrafish, only,
in the Developmental category.

Representation in the Population-relevant
SVuicH Dataset for Carbamazepine (see
Attachment 4-2A: Population-relevant
SVHicH Point E'stimates)

e Species: fathead minnow;,

Japanese medaka, pumpkinseed,

rainbow trout, zebrafish.

e Life Stage(s): embryo, larva, juvenile,
adult

e Publication(s): 12 separate studies
published between 2009 and 2014

e Effect Categories (Number of SV

Point Estimates), and Endpoints

Evaluated in at least one Study.

Although LOAECs for population-

relevant endpoints were the basis for

deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure

2.2, and listed in Attachment 2-1.

e Behavioral(6): courtship behavior,
startle response, light-dark
preference, feeding duration,
swimming speed, larval activity
and swimming velocity

* Developmental (5): hatch rate,
embryo mortality, deformations
of spinal cord, head, otolith, and
tail, pericardial edema, yolk sac
edema, growth, heart deformation,
heart rate, dorsal curvature,
hemorrhages, tail length, egg
production, liver, kidney and
gonad histology, pigmentation,
sperm morphology and speed in
subsequent generations

e Growth (1): condition factor

*  Mortality (1)

* Reproductive (2): GSI, embryo
production, sperm density,
spermatogenesis, oogenesis,
gonad morphology and
histopathology, reproductive
hormone levels

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for
Carbamazepine: ranged from 2.5 to 7.4 (see
Attachment }-2A for breakdown of

component UF values by SV point estimate)
Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value
from Effect-Specific SVHIGH values for
Carbamazepine: 1

Mean Population-relevant SViow for

Carbamazepine: 0.0788 ug/L
0 Relative Confidence: High. Although

literature information was compiled for all
five population-relevant effect categories,
none of the effect-specific datasets is robust.
SV point estimates in three of the categories
are sparse.

Representation in the Population-relevant
SVwiow Dataset for Carbamazepine (see
Attachment 4-2B: Population-relevant
SVwiow Point Estimates)

e Species: fathead minnow;,

Japanese medaka, pumpkinseed,

rainbow trout, zebrafish.

e Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): 14 separate studies
published between 2009 and 2014

e Effect Categories (Number of SV

Point Estimates), and Endpoints

Evaluated in at least one Study.

Although NOAECs and unbounded

LOAEC s for population-relevant

endpoints were the basis for deriving

SVLow values, all evaluated endpoints

are listed here. Population-relevance

of effect endpoints is discussed in

Section 2.5 and Figure 2.2, and listed

in Attachment 2-1.

e Behavioral (6): courtship behavior,
startle response, light-dark
preference, feeding duration,
swimming speed, larval activity
and swimming velocity

* Developmental (6): hatch rate,
hatching success, embryo
mortality, prevalence of embryos
with defects, deformations of
spinal cord, head, otolith, and tail,
pericardial edema, yolk sac edema,
embryo and larval growth, heart
deformation, heart rate,
dorsal curvature, hemorrhages,
tail length, egg production, liver,
kidney and gonad histology,
pigmentation, sperm morphology
and speed in subsequent generations

e Growth (3): condition factor,
body length, fork length, weight

e Mortality (2)

* Reproductive (2): GSI, embryo
production, sperm density,
spermatogenesis, oogenesis, gonad
morphology and histopathology,
reproductive hormone levels
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0

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for Carbamazepine: ranged from 78.6

to 786 (see Attachment 4-2B for breakdown
of the component UF values by SV point
estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SVviow value from Effect-Specific
SVviow values for Carbamazepine: 1

Mean Comprehensive SVHiGH for

Carbamazepine: 139 ug/L

0

0

Relative Confidence: Moderate. While nine
of the 13 effect categories are represented,
six of these categories have few observations.

Representation in the Comprehensive
SVuiecH Dataset for Carbamazepine
(see Attachment 4-2C: Comprehensive
SVHiGH Point Estimates)

* Species: common carp, fathead
minnow, Japanese medaka,
pumpkinseed, rainbow trout,
zebrafish.
* Life Stage(s): embryo, larva,
juvenile, adult
e Publication(s): 14 separate studies
published between 2007 and 2014
o Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
e Behavioral (6): courtship behavior,
startle response, light-dark
preference, feeding duration,
swimming speed, larval activity
and swimming velocity

* Circulatory/Blood Constituents
(2): hematological parameters,
leukocyte differential counts,
blood plasma chemistry

* Developmental (5): hatch rate,
embryo mortality, deformations of
spinal cord, head, otolith, and tail,
pericardial edema, yolk sac edema,
growth, heart deformation, heart
rate, dorsal curvature,
hemorrhages, tail length, egg
production, liver, kidney and gonad
histology, pigmentation, sperm
morphology and speed in
subsequent generations

e Growth (1): condition factor

e Histopathology (2): multiple
histopathologic endpoints in
kidneys, gills, liver

e Mortality (1)

* Neurological (2): oxidative
damage in brain

* Physiological/Metabolism (4):
oxidative stress indicators, enzyme
activities related to oxidative
stress, energy metabolism,
and osmoregulation

* Reproductive (2): GSI, embryo
production, sperm density,
spermatogenesis, oogenesis, gonad
morphology and histopathology,
reproductive hormone levels

o Cumulative Uncertainty Factors applied to

LOAEC values to obtain Comprehensive
SVHIGH point estimates for Carbamazepine:
ranged from 2.6 to 7.9 (see Attachment 4-2C

for breakdown of component UF

values by SV point estimate)

Database Adequacy UF applied

to obtain the Mean Comprehensive
SVHIGH value from Effect-Specific
SVuicH values for Carbamazepine: 1

Mean Comprehensive SVLow for

Carbamazepine: 0.00865 ug/L
o Relative Confidence: Moderate.

While nine of the 13 effect categories
are represented, five of these datasets
have few observations.

Representation in the Comprehensive
SVwiow Dataset for Carbamazepine
(see Attachment 4-2D: Comprehensive
SVLow Point E'stimates)

e Species: common carp, fathead
minnow, Japanese medaka,
pumpkinseed, rainbow
trout, zebrafish.
e Life Stage(s): embryo, larva,
juvenile, adult
e Publication(s): 16 separate
studies published between 2007
and 2014
o Effect Categories (Number of SV Point
Estimates), and Endpoints Evaluated
in at least one Study
*  Behavioral (7): courtship behavior,
startle response, light-dark
preference, feeding duration,
swimming speed, larval activity
and swimming velocity

e Circulatory/Blood Constituents (2):
hematological parameters,
leukocyte differential counts,
blood plasma chemistry

* Developmental (6): hatch rate,
hatching success, embryo
mortality, prevalence of embryos
with defects, deformations of
spinal cord, head, otolith, and tail,
pericardial edema, yolk sac edema,
embryo and larval growth, heart
deformation, heart rate, dorsal
curvature, hemorrhages, tail



length, egg production, liver,
kidney and gonad histology,
pigmentation, sperm
morphology and speed in
subsequent generations

Growth (3): condition factor,
body length, fork length, weight
Histopathology (2): multiple
histopathologic endpoints in
kidneys, gills, liver

Mortality (2)

Neurological (2): oxidative
damage in brain
Physiological/Metabolism (4):
oxidative stress indicators, enzyme
activities related to oxidative stress,
energy metabolism, and
osmoregulation

Reproductive (2): GSI, embryo
production, sperm density,
spermatogenesis, oogenesis,
gonad morphology and
histopathology, reproductive
hormone levels

o Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
Carbamazepine: ranged from 196 to
2937 (see Attachment 4-2D for breakdown of
the component UF values by SV point
estimate)

o Database Adequacy UF applied
to obtain the Mean Comprehensive
SViLow value from Effect-Specific
SVLow values for Carbamazepine: 1
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Effect Category-Specific SV Values (ug/L) for
Carbamazepine

Population-relevant SVHIcH: Data on
carbamazepine were sufficient to estimate

SVs for each of the five population-relevant
effect categories (Table 4-1a). Effect-specific
Population SVHiGH values range from 852 ug/L
(Reproductive) to 1,330 ug/L (Mortality).

Population-relevant SViow : Data were sufficient
to estimate SVs for each of the five population-
relevant effect categories (Table 4-1b). Effect-
specific Population SVLow values range from
0.00127 ug/L (Reproductive) to 5.66 ug/L
(Mortality).

SV Point Estimates for Carbamazepine

Comprehensive SVHicH : Data were sufficient to
estimate SVs for nine of the 13 effect categories
(Table 4-1¢). Effect-specific comprehensive SVHIGH
values range from 0.189 ug/L (Histopathology) to
1,250 ug/L (Mortality).

Comprehensive SVLow: Data were sufficient to
estimate SVs for nine of the 13 effect categories
(Table 4-1d). Effect-specific comprehensive SVLow
values range from 0.000511 ug/L (Histopathology
and Reproductive) to 2.27 ug/L (Mortality).

Effect Category

Carbamazepine
Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHiGH

Population-relevant
SViow

Comprehensive SV gu

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 4.04 - 38,141 (6) 0.0254 — 525 (6) 3.79 - 35,760 (6) 0.0102-211(7)
Developmental 3.25- 49,292 (5) 0.0072 — 778 (6) 3.05- 46,210 (5) 0.0029 — 313 (6)
Growth 719 (1) 2.29-422(3) 674 (1) 0.92-16.9 (3)
Mortality 1332(1) 5.66—20.9 (2) 1,250 (1) 2.27-838(2)
Reproductive 0.202 - 360 (2) 0.00127 - 2.26 (2) 0.19-337(2) 0.00051 - 0.91 (2)

Effect Categories used for Comprehensive type SVs, only

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/
Metabolism

75.8-2,513 (2) 0.0026 — 6.78 (2)

0.19 (2) 0.00051 (2)

75.8-2,513 (2) 0.0026 — 6.78 (2)

68.2 2,513 (4) 0.0026 - 6.78 9 (4)




4.433. SV Development: Graphics for Carbamazepine

Population-relevant SVHIGH Values for Carbamazepine: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds
of frequency distribution bin intervals.
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Population-relevant SVLow Values for Carbamazepine: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds
of frequency distribution bin intervals.



Comprehensive SVHiGH Values for Carbamazepine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVLow Values for Carbamazepine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.



4.4.4 Citalopram

4.4.4.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategories: SSRI, antidepressant

The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:

Usage: “Citalopram is an antidepressant
drug used to treat depression associated with
mood disorders. It is also used on occasion

in the treatment of body dysmorphic
disorder and anxiety; Citalopram belongs

to a class of drugs known as selective
serotonin reuptake inhibitors (SSRIs)....”

4.4.4.2 Screening Value Summary

Mean SV Values (ug/L) for Citalopram

Mean

CAS Number: 59729-33-8

Water Solubility: 4 mg/mL as citalopram
hydrobromide (SCBT 2017)

logKow: 3.5

2010-2012 USGS Lab Reporting Level (Choy
et al. 2017): 0.08 ug/L

Interim Reporting Level — Techniques and
Methods 5-B10 (USGS 2014): 0.0066 ug/L
MDL - Techniques and Methods 5-B10
(USGS 2014): 0.00132 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0006 ug/L

Reporting Limit for 1L sample - AXYS
Method MLA-075 (AXYS 2017): 0.0004 ug/L
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Mean Population-relevant SVHiGH for
Citalopram: 0.237 ug/I

o Relative Confidence: Very Low. Only the

Behavioral effect category is represented.

Representation in the Population-relevant
SVuicH Dataset for Citalopram

(see Attachment 4-2A: Population-
relevant SVHaicH Point Estimates)

Species: guppy.

Life Stage(s): adult

Publication(s): Olsen et al. 2014

Effect Categories (Number of SV

Point Estimates), and Endpoints

Evaluated in at least one Study.

Although LOAECs for population-

relevant endpoints were the basis for

deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure

2.2, and listed in Attachment 2-1.

* Behavioral (2): “freezing”
behavior and time remaining
frozen, five indicators of
stress-related behavior

Cumulative Uncertainty Factor applied to
the two LOAEC values to obtain Population-
relevant SVHIGH point estimates for
Citalopram: 4.95 (see Attachment 4-2A for
breakdown of the component UF values by
SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value
from Effect-Specific SVHIGcH values for
Citalopram: 5

Mean Population-relevant SVi.ow for

100

Citalopram: 0.000254 ug/L
o Relative Confidence: Very Low. Only the

Behavioral effect category is represented

Representation in the Population-relevant
SViow Dataset for Citalopram (see
Attachment 4-2B: Population-relevant
SViow Pownt Estimates)

*  Species: guppy, rainbow trout

* Life Stage(s): adult, fry

*  Publication(s): Holmberg et al.
2011, Olsen et al. 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAEC s for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

(6]

* Behavioral (5): “freezing”
behavior and time remaining
frozen, five indicators of stress-
related behavior, courting behavior,
sexual behavior, swimming activity,
aggressive displays

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for Citalopram: ranged from 157 to 472

(see Attachment 4-2B for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SVviow value from Effect-Specific
SVwiow values for Citalopram: 5

Mean Comprehensive SVHIGH for
Citalopram: 0.22 ug/L

o Relative Confidence: Very Low. Only

the Behavioral effect category is represented.

Representation in the Comprehensive
SVuicH Dataset for Citalopram (see
Attachment }-2C: Comprehensive
SVuicH Point Estimates)
*  Species: guppy.
e Life Stage(s): adult
e Publication(s): Olsen et al. 2014
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Behavioral (2): “freezing”
behavior and time remaining
frozen, five indicators of stress-
related behavior

Cumulative Uncertainty Factor applied to
the two LOAECs to obtain Comprehensive
SVHIGH point estimates for Citalopram: 5.28
(see Attachment 4-2C for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVuiaH value from Effect-Specific
SVuiaH values for Citalopram: 5

Mean Comprehensive SVLow for Citalopram:

0.000102 pg/L

o Relative Confidence: Very Low. Only the

Behavioral effect category is represented.

Representation in the Comprehensive
SVwiow Dataset for Citalopram

(see Attachment 4-2D: Comprehensive
SVviow Point Estimates)

* Species: guppy, rainbow trout

e Life Stage(s): adult, fry

*  Publication(s): Holmberg et al.
2011, Olsen et al. 2014

o Effect Categories (Number of SV



()

Point Estimates), and Endpoints

Evaluated in at least one Study

e Behavioral (5): “freezing”
behavior and time remaining
frozen, five indicators of stress-
related behavior, courting
behavior, sexual behavior,
swimming activity, aggressive
displays

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
Citalopram: ranged from 392 to 1175

(see Attachment 4-2D for breakdown

of the component UF values by SV

point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SViowvalue from Effect-Specific
SViow values for Citalopram: 5
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Effect Category-Specific SV Values (ug/L) for
Citalopram

Population-relevant SVHicH: Data on citalopram
are limited to the Behavioral effect category — 1.19

ug/L.

Population-relevant SViow : Data are limited to the
Behavioral effect category - 0.00127 ug/L.

SV Point Estimates for Citalopram

Comprehensive SVHIGH : Data on citalopram are
limited to the Behavioral effect category — 1.11

ug/L.

Comprehensive SVLow : Data are limited to the
Behavioral effect category — 0.000511 ug/L.

Citalopram

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHiGH

Population-relevant

SViow

Comprehensive SVygH

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive SV:

S

Behavioral

0.46—3.03 (2)

0.00127 — 0.636 (5)

0.44 - 2.84 (2)

0.00051 — 0.255 (5)

Developmental

Growth

Mortality

Reproductive

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine
Genotoxicity
Gross Pathology

Histopathology

Immunological
Neurological

Physiology/
Metabolism




4.4.4.3 SV Development: Graphics for Citalopram

Population-relevant SVuicH Values for Citalopram: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimate s. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SViow Values for Citalopram: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.

104



Comprehensive SVHiGH Values for Citalopram: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVLow Values for Citalopram: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.45 N,N-diethyl-meta-toluamide (DEET)
4.45.1 Chemical Summary
CEC Category: Insect repellant

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

* Usage: “DEET is a chemical (N,N-diethyl-
meta-toluamide) used as the active
ingredient in many insect repellent
products.... It is now widely used, with
approximately 30% of the U. S. population
using DEET repellents each year...
Approximately 230 products containing
DEET are currently registered with the
U. S. Environmental Protection Agency
(EPA).”

4.45.2 Screening Value Summary

Mean SV Values (ug/L) for DEET

Mean

CAS Number: 134-62-3

Water Solubility: 912 mg/L at 25 deg C
(estimated)

logKow: 2.02

2010-2012 USGS Lab Reporting Level
(Choy et al. 2017): 0.04 ug/L

MDL - Techniques and Methods 5-B/
(USGS 2006): 0.12 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0007 ug/L

Reporting Limit for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.0002 ug/L

107



Mean Population-relevant SVaicH for
DEET: 7,098 ug/L
0 Relative Confidence: Very Low. Only

the Mortality effect category is
represented, in only one fish species.

e Growth (2): body weight, condition
factor

e Mortality (3)

* Reproductive (1): gonad weights,
GSI

Representation in the Population- o Cumulative Uncertainty Factors applied to
relevant SVHicH Dataset for DEET NOAEC (bounded and unbounded) and
(see Attachment 4-2A: Population- Unbounded LOAEC values to obtain
relevant SVHIGH Point Estimates) Population-relevant SVLow point estimates
. . for DEET: ranged from 236 to 1179 (see

: i?ficg)tigrerzgiq;éﬁigs}l Attachment 4-2B for breakdown of the

e Publication(s): Michael and Grant 1974 component UF values by SV point estimate)

* Effect Categories (Number of SV o Database Adequacy UF applied to obtain the

Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated

Mean Population-relevant SVLow value
Jfrom Effect-Specific SVLow values for DEET: 2

Mean Comprehensive SVHIGH for
DEET: 22.0 ug/L

endpoints are listed here. Population- 0o Relative Confidence: Very Low. Only three
relevance of effect endpoints is of the 13 effect categories are represented by
discussed in Section 2.5 and Figure a total of only four point estimates.

2.2, and listed in Attachment 2-1. 0 Representation in the Comprehensive/

*  Mortality (2)

Cumulative Uncertainty Factor applied to
the two LOAEC values to obtain Population-
relevant SVHIGH point estimates for DEET:
7.425 (see Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SVuicH value from Effect-Specific
SVuIGH values for DEET: 3

SVuicu Dataset for DEET
(see Attachment 4-2C: Comprehensive
SVuicH Point E'stimates)

*  Species: common carp, fathead
minnow, mosquitofish

e Life Stage(s): adult

e Publication(s): Michael and Grant
1974, Slaninova et al. 2014, Zenobio
et al. 2014

o Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

Mean Population-relevant SViow for
DEET: 0.00127 ug/L, e Circulatory/Blood Constituents

o Relative Confidence: Low. Although three (1): 21 hematological and blood

of the five population-relevant effect categories
are represented, there are a total of only six
observations based on few effect endpoints

Representation in the Population-relevant
SViow Dataset for DEET (see Attachment
4-2B: Population-relevant SVLow Point
Estimates)

* Species: common carp, fathead
minnow, mosquitofish

* Life Stage(s): adult

* Publication(s): Michael and Grant
1974, Slaninova et al. 2014, Zenobio
et al. 2014

» Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAEC S for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

(0]

chemistry parameters
* Endocrine/Hormone (1): androgen
receptor gene expression in
ovaries and 9 additional
endocrine-related gene expressions
e Mortality (2)

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHIGH point estimates for DEET: ranged
from 5.3 to 7.9 (see Attachment 4-2C for
breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVHicH value from Effect-Specific
SVHIGH values for DEET: 3

Mean Comprehensive SViLow for DEET:

0.0236 ug/L

0 Relative Confidence: Moderate. Eight of the

13 effect categories are represented using
effects data from three fish species, but six of
the effect categories have only one SV point
estimate.



o Representation in the Comprehensive

SViow Dataset for DEET (see Attachment
4-2D: Comprehensive SVLow Point
Estimates)

* Species: common carp, fathead
minnow, mosquitofish
e Life Stage(s): adult
*  Publication(s): Michael and
Grant 1974, Slaninova et al. 2014,
Zenobio et al. 2014
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
e (Circulatory/Blood Constituents
(1): 21 hematological and blood
chemistry parameters
e Endocrine/Hormone (1): androgen
receptor gene expression in
ovaries and 9 additional
endocrine-related gene

expressions

*  Growth (2): body weight, condition
factor

* Histopathology (1): liver, gills,
kidneys

*  Immunological (1): pro-
inflammatory and anti-
inflammatory gene expression

e Mortality (3)

* Physiology/Metabolism (1):
activities of five antioxidant
enzymes in liver and kidneys

* Reproductive (1): gonad weights,
GSI

o Cumulative Uncertainty Factors applied to

NOAEC (bounded and unbounded) and
unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
DEET: ranged from 587 to 2937 (see
Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVviow value from Effect-Specific
SViow values for DEET: 1
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Effect-Specific SV Values (ug/L) for DEET

Population-relevant SVuiga: The DEET dpulation
SVuicH for Mortality is 21,300 ug/L (Table 4-1a).
Relevant data are limited to two SVHIGH point
estimates based on mortality in mosquitofish,
ranging from 16,835 ug/L to 26,936 ug/L.

Population-relevant SViow : Data were sufficient
to estimate SVs for three of the five population-
relevant effect categories (Table 4-1b). The
Population SVLow value is the same, 0.00254 ug/L,
for the Growth, Mortality, and Reproductive effect
categories.

SV Point Estimates for DEET

Comprehensive SVuicH : Data were sufficient to
estimate SVs for three of the 13 effect categories
(Table 4-1c). Effect-specific comprehensive SVLow
values range from 0.076 ug/L (Endocrine) to 20,000
ug/L (Mortality).

Comprehensive SVLow : Data were sufficient to
estimate SVs for eight of the 13 effect categories
(Table 4-1d). Effect-specific comprehensive SVLow
values range from 0.00034 ug/L (Endocrine) to 1.28
ug/L (Histopathology, Immunological, Physiological/
Metabolic).

DEET

Range (N) of SV Point Estimate Values (ug/L)

Effect Category by Type of SV and Effect Category
Population-rel t Population-rel t . .
opulation-refevan opulation-refevan Comprehensive SV gy | Comprehensive SV ow
SVhicH SViow
Effect Categories used for both Population-relevant and Comprehensive type SVs
Behavioral
Developmental
Growth 0.00254 —3.18 (2) 0.00102 - 1.28 (2)
Mortality 16,835 — 26,936 (2) 0.00254 — 265 (3) 15,780 — 25,253 (2) 0.00102 — 106 (3)
Reproductive 0.00254 (1) 0.00102 (1)
Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
189 (1 0.13 (1
Constituents M M
Endocrine 0.076 (1) 0.00034 (1)
Genotoxicity
Gross Pathology
Histopathology 1.28 (1)
Immunological 1.28 (1)
Neurological
Physiology/
Metabolism 1.28(1)




4453. SV Development: Graphics for DEET

Population-relevant SVHIGH Values for DEET: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.

111



Population-relevant SViow Values for DEET: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.

DEET
MEAN Population-relevant SV; gy

0.00127 ug/L
Confidence: Very Low
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Comprehensive SVuigH Values for DEET: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals
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Comprehensive SVLow Values for DEET: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.6 Diphenhydramine
4.4.6.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategories: Antihistamine, antiallergenic

The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:

* Usage: “Diphenhydramine is a first
generation antihistamine and ethanolamine
with sedative and anti-allergic
properties. ... This prevents histamine-
induced bronchoconstriction, vasodilation,
increased capillary permeability, and GI
smooth muscle spasms.”

*  (CAS Number: 58-73-1

*  Water Solubility: 3060 mg/L (at 37 °C)

4.4.6.2 Screening Value Summary

Mean SV Values (ug/L) for Diphenhydramine

Mean

logKow: 3.27

2010-2012 USGS Lab Reporting Level
(Choy et al. 2017): 0.08 ug/L

Interim Reporting Level — Techniques and
Methods 5-B10 (USGS 2014): 0.0058 ug/L
MDL - Techniques and Methods 5-B10
(USGS 2014): 0.0029 ug/L

MDL - EPA Method 169} (USEPA 2007b):
0.0004 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0001 ug/L

Reporting Limit for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.0006 ug/L
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Mean Population-relevant SVHicH for

Diphenhydramine: 3.35 ug/L
o Relative Confidence: Very Low.

The Behavioral and Developmental
effect categories are represented by
only one SV point estimate, each.

Representation in the Population-
relevant SVHIGH Dataset for
Diphenhydramine (see Attachment
4-2A: Population-relevant SVHIGH
Point Estimates)
e Species: fathead minnow
e Life Stage(s): larva
*  Publication(s): Berninger et al. 2011
* Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.
* Behavioral (1): feeding rate
*  Developmental (1): growth,
survival

Cumulative Uncertainty Factor applied to
the two LOAECs to obtain Population-
relevant SVHIGH point estimates for
Diphenhydramine: 2.475 (see Attachment
4-24 for breakdown of component UF values
by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value
Sfrom Effect-Specific SVHIGH values for
Diphenhydramine: 2

Mean Population-relevant SVLow for

Diphenhydramine: 0.0527 ug/L
0o Relative Confidence: Very Low. The

Behavioral and Developmental effect
categories are represented by only
one SV point estimate, each.

Representation in the Population-relevant
SViow Dataset for Diphenhydramine

(see Attachment 4-2B: Population-
elevant SVLow Point Estimates)

Species: fathead minnow

Life Stage(s): larva

Publication(s): Berninger et al. 2011
Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and

unbounded LOAECs for population-
relevant endpoints were the basis for
deriving SVLow values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure

(0]

2.2, and listed in Attachment 2-1.

*  Behavioral (1): feeding rate

*  Developmental (1): growth,
survival

Cumulative Uncertainty Factor applied to
the two NOAECs to obtain Population
relevant SVLow point estimates for
Diphenhydramine: 78.6 (see Attachment
4-2B for breakdown of the component UF
values by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Population-relevant SVLOW value
from Effect-Specific SVLow values for
Diphenhydramine: 2

Mean Comprehensive SVHIGH for

Diphenhydramine: 1.26 ug/LL

o Relative Confidence: Very Low. The

Behavioral and Developmental effect
categories are represented by only
one SV point estimate, each.

Representation in the Comprehensive
SVuicH Dataset for Diphenhydramine
see Attachment 4-2C: Comprehensive
SVHIGH Point Estimates)

Species: fathead minnow
Life Stage(s): larva
Publication(s): Berninger et al. 2011
Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Behavioral (1): feeding rate
e Developmental (1): growth,
survival

Cumulative Uncertainty Factor applied to
the two LOAECs to obtain Comprehensive
SVHIGH point estimates for
Diphenhydramine: 2.6} (see Attachment
4-2C for breakdown of component UF values
by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Comprehensive SVHIGH value from
Effect-Specific SVHIGH values for
Diphenhydramine: 5

Mean Comprehensive SVLow for

Diphenhydramine: 0.00846 wg/L

o Relative Confidence: Very Low. The

Behavioral and Developmental effect
categories are represented by only
one SV point estimate n, each.

Representation in the Comprehensive
SVLow Dataset for Diphenhydramine
see Attachment 4-2D: Comprehensive
SVLow Point Estimates)
* Species: fathead minnow
* Life Stage(s): larva
*  Publication(s): Berninger et al. 2011
* Effect Categories (Number of SV
Point Estimates), and Endpoints



Evaluated in at least one Study
* Behavioral (1): feeding rate
*  Developmental (1): growth,
survival

o Cumulative Uncertainty Factor applied to
the two NOAECs to obtain Comprehensive
SVLow point estimates for
Diphenhydramine: 195.8 (see Attachment
4-2D for breakdown of the component UF
values by SV point estimate)

o Database Adequacy UF applied to obtain the
Mean Comprehensive SVLOW value from
Effect-Specific SVLow values for
Diphenhydramine: 5

Effect-Specific SV Values (ug/L) for
Diphenhydramine

Population-relevant SVuicH: The diphenhydramine
effect-specific Population SVHIGH values for
Behavioral and Developmental effects are 2.26 and
19.8 ug/L, respectively (Table 4-1a). Available data
were not sufficient to develop effect-specific SV
values for the other three population-relevant effect
categories.

Population-relevant SVLow : The effect-specific
population SVLow values for Behavioral and
Developmental effects are 0.0356 and 0.312 ug/L,
respectively (Table 4-1b). Available data were not
sufficient to develop effect-specific SV values for the
other three population-relevant effect categories.

Comprehensive SVHIGH : The effect-specific
comprehensive SVHIGH values for Behavioral

and Developmental effects are 2.12 and 18.6 ug/L,
respectively (Table 4-1c). Available data were not
sufficient to develop effect-specific SV values for the
other 11 effect categories.

Comprehensive SVLow : The effect-specific
comprehensive SVLow values for Behavioral and
Developmental effects are 0.0143 and 0.125 ug/L,
respectively (Table 4-1d). Available data were not
sufficient to develop effect-specific SV values for the
other 11 effect categories.
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SV Point Estimates for Diphenhydramine

Effect Category

Diphenhydramine
Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVhicH

Population-relevant
SViow

Comprehensive SVyigH

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 226 (1) 0.036 (1) 2.12(1) 0.014 (1)
Developmental 19.8 (1) 0.31(1) 18.6 (1) 0.125 (1)
Growth

Mortality

Reproductive

Effect Categories used

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/
Metabolism
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for Comprehensive type SVs, only




4.4.6.3 SV Development: Graphics for Diphenhydramine

Population-relevant SVHicH Values for Diphenhydramine: Relationships among the Mean Value, Effect-

Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds
of frequency distribution bin intervals
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Population-relevant SVL.ow Values for Diphenhydramine: Relationships among the Mean Value, Effect-
Specific Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds
of frequency distribution bin intervals.
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Comprehensive SVuIcH Values for Diphenhydramine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVLow Values for Diphenhydramine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.

122



4.4.7 Estrone
4.4.7.1 Chemical Summary

CEC Category: Hormone
CEC Subcategories: Therapeutic hormone,
endogenous mammalian hormone

The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:
e Usage: “Estrone is a major mammalian
estrogen....Therapeutic Estrone is
the synthetic form of a naturally occurring
estrogen estrone. Estrone diffuses through
the cell membrane and binds to and
subsequently activates the nuclear estrogen
receptor found in the reproductive tract,
breast, pituitary, hypothalamus, liver, and
bone.”

4.4.7.2 Screening Value Summary

Mean SV Values (ug/L) for Estrone

Mean

CAS Number: 53-16-7

Water Solubility: 30 mg/L (at 25 °C)

logKow: 3.13

2010-2012 USGS Lab Reporting Level

(Choy et al. 2017): 0.0008 ug/L

Interim Reporting Level - USGS Laboratory
(USGS 2012): 0.0008 ug/L

Applied Detection Level - USGS Techniques
and Methods 5-B9 (USGS 2012): 0.000} ug/L
MDL - USEPA Method 1698 (USEPA
2007a): 0.0002 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0029 ug/L

Reporting Limit for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.004 ug/L
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Mean Population-relevant SVHiGH for
Estrone: 0.0186 ug/L

o Relative Confidence: Low. Although toxicity

0

endpoints associated with three of the five
population-relevant effect categories were
reported in the literature, there are very few
SV point estimates in two of the categories.

Representation in the Population-relevant
SVHIGH Dataset for Estrone (see Attachment
4-2A: Population-relevant SVHIGH

Point Estimates)

e Species: fathead minnow, goldfish,
Japanese medaka, Java medaka
e Life Stage(s): embryo, larva,
juvenile, adult
*  Publication(s): 6 separate studies
published between 2001 and 2013
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.
* Behavioral (1): escape
response, response latency
*  Developmental (}): survival,
hatchability, time to hatch,
sex ratio, gross abnormalities,
GSI, sex reversal in males,
intersex, condition factor,
growth, eosinophilia in kidneys
and body cavity, egg production
and fertility, HSI
*  Reproductive (2): reproductive
hormone levels, GSI, gonadal
DNA damage, spawning
frequency, numbers eggs
spawned, total eggs produced

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for Estrone:
ranged from 2.5 to 5 (see Attachment 4-2A
Sfor breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value
Sfrom Effect-Specific SVHIGH values for
Estrone: 2

Mean Population-relevant SViow for

Estrone: 0.000115 ug/L

0 Relative Confidence: Moderate. Effect

endpoints associated with four of the five
population-relevant effect categories were
reported in the literature, however, there are
few SV point estimates in two of the categories.

Representation in the Population-relevant
SViLow Dataset for Estrone (see Attachment
4-2B: Population-relevant SVLow Point
Estimates)
*  Species: brown trout, fathead
minnow, goldfish, Japanese
medaka, Java medaka, zebrafish
* Life Stage(s): embryo, larva,
juvenile, adult
* Publication(s): 9 separate studies
published between 1998 and 2013
* Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAEC s for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

* Behavioral (2): escape
response and response latency,
larval behavioral tests

e Developmental (6): survival,
hatchability, time to hatch,
sex ratio, gross abnormalities,
GSI, sex reversal in males,
intersex, total wet weight,
condition factor, growth,
eosinophilia in kidneys and
body cavity, egg production and
fertility, HSI

* Mortality (1)

*  Reproductive (4): reproductive
hormone levels, GSI, gonadal
DNA damage, spawning
frequency, numbers eggs
spawned, total eggs produced

Cumulative Uncertainty Factors applied to
NOAEC (bounded and
unbounded) and Unbounded LOAEC
values to obtain Population-relevant
SVLow point estimates for Estrone:
ranged from 78.6 to 315 (see
Attachment 4-2B for breakdown of the
component UF values by SV
point estimate)

o Database Adequacy UF applied to obtain the

Mean Population-relevant SVLow value
Sfrom Effect-Specific SVLow values for
Estrone: 1



Mean Comprehensive SVvLow for
Estrone: 0.0000144 ug/L,
o Relative Confidence: Low. Relevant data for

Mean Comprehensive SVHicH for
Estrone: 0.00665 ug/L

0 Relative Confidence: Low. Relevant data

for only four of the 13 effect categories were
located in the literature, and there are very
few SV point estimates in two of those
categories.

o Representation in the Comprehensive
SVHIGH Dataset for Estrone
(see Attachment 4-2C: Comprehensive
SVuicH Point Estimates)

e Species: fathead minnow, goldfish,
Japanese medaka, Java medaka,
round goby, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 9 separate studies
published between 1998 and 2013

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

* Behavioral (1): escape
response, response latency

e Developmental (}): survival,
hatchability, time to hatch,
sex ratio, gross abnormalities,
GSI, sex reversal in males,
intersex, condition factor,
growth, eosinophilia in kidneys
and body cavity, egg production
and fertility, HSI

*  Physiology/Metabolism (2):
basal ventilation

* Reproductive (}): reproductive
hormone levels, GSI, gonadal
DNA damage, spawning
frequency, numbers eggs
spawned, total eggs produced

o Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHiGcH point estimates for Estrone: ranged
from 2.6 to 13.2 (see Attachment 4-2C for
breakdown of component UF values
by SV point estimate)

o Database Adequacy UF applied to obtain the
Mean Comprehensive SVHIGH value from
Effect-Specific SVHIGH values for Estrone: 3

only five of the 13 effect categories were
located in the literature, and there are very
few SV point estimates in three of those
categories.

Representation in the Comprehensive SVLOW
Dataset for Estrone (see Attachment 4-2D:
Comprehensive SVLow Point Estimates)

e Species: brown trout, fathead
minnow, goldfish, Japanese
medaka, Java medaka, round
goby, zebrafish
e Life Stage(s): embryo, larva,
juvenile, adult
*  Publication(s): 10 separate studies
published between 1998 and 2013
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Behavioral (2): escape
response and response latency,
larval behavioral tests
e Developmental (6): survival,
hatchability, time to hatch,
sex ratio, gross abnormalities,
GSI, sex reversal in males,
intersex, total wet weight,
condition factor, growth,
eosinophilia in kidneys and
body cavity, egg production and
fertility, HSI
* Mortality (1)
*  Physiology/Metabolism (2):
basal ventilation
*  Reproductive (4): reproductive
hormone levels, GSI, gonadal
DNA damage, spawning
frequency, numbers eggs
spawned, total eggs produced

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLOW point estimates for
Estrone: ranged from 196 to 1958 (see
Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVviow value from Effect-Specific
SVviow values for Estrone: 1
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Effect-Specific SV Values (ug/L) for Estrone

* Population-relevant SVHIGH: The estrone
effect-specific Population SVHIGH values range

from 0.0202 ug/L (Behavioral) to 0.0754 ug/L
(Developmental). The Population SVHIGH for the
Reproductive effect category was intermediate
(Table 4-1a).

* Population-relevant SVLow_: Available data
were sufficient to estimate values four of the five
population-relevant effect categories. The effect-
specific Population SVLow values range from
0.0000318 ug/L (Behavioral and Developmental)
to 0.00168 (Mortality) (Table 4-1b).

SV Point Estimates for Estrone

e Comprehensive SVHIGH : There were sufficient
data to estimate values for only four of the 13 effect
categories. Effect-specific comprehensive SVHIGH
values range from 0.00205 ug/L (Physiology/
Metabolism) to 0.0706 (Developmental) (Table 4-1¢).

¢  Comprehensive SVLow : Five of the 13

effect categories have values for estrone (Table
4-1d). The effect-specific comprehensive SVLow
values range from 0.000000138 ug/L (Physiology/
Metabolism) to 0.000674 ug/L (Mortality).

Effect Category

Estrone

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHIGH

Population-relevant

Comprehensive SV gH Comprehensive SV, ow

Effect Categories used for both Population-relevant and Comprehensive type SVs

Behavioral 0.0202 (1) 0.0000318 — 0.000636 (2) 0.0189 (1) 0.0000128 — 0.000255 (2)
Developmental 0.0202 - 0.196 (4) 0.0000318 — 0.00252 (6) 0.0189-0.189 (4) 0.0000128 — 0.00101 (6)
Growth

Mortality 0.00168 (1) 0.000674 (1)
Reproductive 0.0073 - 0.158 (2) 0.000102 —0.00157 (4) 0.0068 — 0.187 (4) 0.0000409 — 0.000631 (4)

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents
Endocrine

Genotoxicity
Gross Pathology
Histopathology
Immunological
Neurological
Physiology/
Metabolism
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0.0002 —0.0205 (2) 0.0000001 — 0.0000138 (2)




4.4.7.3 SV Development: Graphics for Estrone

Population-relevant SVHicH Values for Estrone: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals

127



Population-relevant SViLow Values for Estrone: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVuicH Values for Estrone: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVLow Values for Estrone: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.8 Hexahydrohexamethylcyclopentabenzopyran
(HHCB)

4.4.8.1 Chemical Summary

CEC Category: Fragrance
CEC Subcategory: Musk

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

* Usage: HHCB is a musk fragrance used in
air care products, cleaning products,
soaps, plastic and rubber products, and
personal care products. It has been
identified as a High Production Volume

4.4.8.2 Screening Value Summary

Mean SV Values (ug/L) for HHCB

Mean

chemical by the USEPA Office of Pollution
Prevention and Toxics.

CAS Number: 1222-05-5

Water Solubility: 1.75 mg/L at 25 deg C
logKow: 5.90

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.04 ug/L

MDL — Techniques and Methods 5-B
(USGS 2006): 0.11 ug/L
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Mean Population-relevant SVHicH for

HHCB: 60.2 ug/L

0

0

0

Relative Confidence: Low. Although toxicity
endpoints associated with four of the five
population-relevant effect categories were
reported in the literature, there is only one
observation in each effect category.

In addition, the two references (Croudace et
al. 1997, Wisthrich 1996) were located only in
secondary sources.

Representation in the Population-
relevant SVHicH Dataset for HHCB
(see Attachment 4-2A: Population-
relevant SVHIcH Point Estimates)

e Species: bluegill, fathead minnow

e Life Stage(s): embryo, larva, adult

e Publication(s): Croudace et al.
1997, Withrich 1996

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.

* Behavioral (1): respiration,
equilibrium, righting reflex,
swimming behavior

* Developmental (1): survival,
growth, balance and swimming
behavior, activity level,
hatchability

* Growth (1): growth parameters

* Mortality (1)

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for HHCB:
ranged from 2.5 to 5 (see Attachment 4-2A
for breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to obtain the

Mean Population-relevant
SVHicH value from Effect-Specific
SVHIGH values for HHCB: 1

Mean Population-relevant SVi.ow for

HHCB: 0.91 ug/L

0

Relative Confidence: Low. Although
there were sufficient data to estimate
values for four of the five population-
relevant effect categories, three of the
categories had only one observation.
In addition, two of the three
references (Croudace et al. 1997,
Wisthrich 1996) were located only in
secondary sources.

Representation in the Population-relevant
SViow Dataset for HHCB (see Attachment

0

4-2B: Population-relevant SVLow Point
Estimates)

e Species: bluegill, fathead minnow;,
zebrafish

e Life Stage(s): embryo, larva, adult

e Publication(s): Carlsson and Norrgren
2004, Croudace et al. 1997, Wisthrich
1996

» Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAECs for population-relevant
endpoints were the basis for deriving
SVvow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

* Behavioral (1): respiration,
equilibrium, righting reflex,
swimming behavior

* Developmental (2): survival,
growth, balance and swimming
behavior, activity level,
hatchability, egg coagulation,
tail extension, heartbeat and
heart rate, edema, circulation

* Growth (1): growth parameters

* Monrtality (1)

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for HHCB: ranged from 78.6 to 157 (see
Attachment 4-2B for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Population-relevant

SViLow value from Effect-Specific

SViow values for HHCB: 1

Mean Comprehensive SVHIGH for

0

HHCB: 21.3 ug/L

Relative Confidence: Low. Six of the 13
effect categories have minimally sufficient
data to estimate a value — one observation
per effect category. In addition, two of the
four references (Croudace et al. 1997,
Withrich 1996) were located only in
secondary sources.

Representation in the Comprehensive
SVHicH Dataset for HHCB

(see Attachment 4-2C: Comprehensive
SVHicH Point Estimates)

e Species: bluegill, fathead minnow,
goldfish, zebrafish

* Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Chen et al. 2012,



0

Croudace et al. 1997, Schreurs et
al. 2004, Wisthrich 1996

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

* Behavioral (1): respiration,
equilibrium, righting reflex,
swimming behavior

* Developmental (1): survival,
growth, balance and swimming
behavior, activity level,
hatchability

* Growth (1): growth parameters

* Mortality (1)

* Physiology/Metabolism (1):
oxidative stress indicators,
antioxidant enzyme activity

* Reproductive (1): anti-
estrogenicity

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHicH point estimates for HHCB: ranged
from 2.6 to 7.9 (see Attachment 4-2C for
breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVuicH value from Effect-Specific
SVHiGH values for HHCB: 1

Mean Comprehensive SVLow for

HHCB: 0.0649 ug/L

0

Relative Confidence: Low. Although relevant
data are available for six of the 13 effect
categories, five of the categories had only one
observation each. In addition, two of the
five references (Croudace et al. 1997,
Wisthrich 1996) were located only in
secondary sources.

Representation in the Comprehensive
SViow Dataset for HHCB (see Attachment
4-2D: Comprehensive SVLow Point
Estimates)

0

*  Species: bluegill, fathead minnow,
goldfish, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Carlsson and
Norrgren 2004, Chen et al. 2012,
Croudace et al. 1997, Schreurs et
al. 2004, Wisthrich 1996

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

* Behavioral (1): respiration,
equilibrium, righting reflex,
swimming behavior

*  Developmental (2): survival,
growth, balance and swimming
behavior, activity level,
hatchability, egg coagulation,
tail extension, heartbeat and
heart rate, edema, circulation

* Growth (1): growth parameters

* Mortality (1)

* Physiology/Metabolism (1):
oxidative stress indicators,
antioxidant enzyme activity

* Reproductive (1): anti-
estrogenicity

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
HHCB: ranged from 196 to 1175 (see
Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SViLow value from Effect-Specific
SVLow values for HHCB: 1
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Effect-Specific SV Values (ug/L) for HHCB

* Population-relevant SVuicH: The HHCB effect-
specific Population-relevant SVHIGH values range
from 36.8 ug/L (Behavioral) to 79.4 ug/L (Growth
and Mortality) (Table 4-1a), although each effect
category is represented by only one SV point
estimate.

* Population-relevant SVr.ow : Available data
were sufficient to estimate values four of the five
population-relevant effect categories, although
three of the categories have only one SV point
estimate each. The effect-specific population-
relevant SVLow values range from 0.591 ug/L
(Behavioral) to 1.16 (Growth and Mortality) (Table
4-1D).

SV Point Estimates for HHCB

e Comprehensive SVHIGH : There were minimally
sufficient data to estimate values for only six of the
13 effect categories — one observation per category.
Effect-specific comprehensive SVHIGH values range
from 2.84 ug/L (Physiology/Metabolism) to 74.4 ug/
L (Growth and Mortality) (Table 4-1c).

e Comprehensive SVLow : There were minimally
sufficient data to estimate values for only six of the
13 effect categories, with only one SV point estimate
in five of the categories. The effect-specific
comprehensive SVLow values range from 0.00192
ug/L (Physiology/Metabolism) to 0.465 ug/L
(Growth and Mortality) (Table 4-1d).

HHCB

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHIGH

Population-relevant
SVLOW

Comprehensive SV gH

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral

36.8 (1)

0.591 (1)

345 (1)

0.237 (1)

Developmental

56.6 (1)

0.865 — 6.36 (2)

53.0 (1)

0.347-2.55 (2)

Growth

79.4 (1)

1.16 (1)

744 (1)

0.465 (1)

Mortality

79.4 (1)

1.16 (1)

744 (1)

0.465 (1)

Reproductive

3.26 (1)

0.0022 (1)

Effect Categories used for Comprehensive type SVs, only

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/

Metabolism

2.84 (1)

0.00192 (1)




4.4.8.3 SV Development: Graphics for HHCB

Population-relevant SVHIcH Values for HHCB: Relationships among the Mean Value, Effect-Specific Values,

and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals
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Population-relevant SViLow Values for HHCB: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVHIGH Values for HHCB: Relationships among Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.

137



Comprehensive SViLow Values for HHCB: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.9 Ibuprofen

4.4.9.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategory: non-steroidal anti-inflammatory
(NSAID), analgesic

The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:

Usage: “Tbuprofen is a commonly used
nonsteroidal antiinflammatory (NSAID)
drug which is available both by prescription
and over-the-counter.”

CAS Number: 15687-27-1

Water Solubility: 21 mg/l @ 25 deg C

4.4.9.2 Screening Value Summary

Mean SV Values (ug/L) for Ibuprofen

Mean

logKow: 3.97

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.64 ug/L

MDL — EPA Method 169}

(USEPA 2007b): 0.006 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.0056 ug/L

Reporting Limat for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.015 ug/L
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Mean Population-relevant SVHIGH for
Ibuprofen: 0.822 ug/L

0

0

Relative Confidence: Moderate. Three of
the five population-relevant effect categories
are represented, with 2 or more observations
in each category.

Representation in the Population-relevant
SVuicH Dataset for Ibuprofen (see
Attachment 4-2A: Population-relevant
SVHiGH Point Estimates)

* Species: common carp, Japanese
medaka, zebrafish

» Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): Flippin et al. 2007,
Han et al. 2010, Islas-Flores et al.
2014, Ji et al. 2013, Morthorst et al. 2013

»  Effect Categories (Number of SV Point

Estimates), and Endpoints Evaluated in

at least one Study. Although LOAECs for

population-relevant endpoints were the
basis for deriving SVHIGH values, all
evaluated endpoints are listed here.

Population-relevance of effect endpoints is

discussed in Section 2.5 and Figure

2.2, and listed in Attachment 2-1.

*  Developmental (2): time to hatch,
hatchability, fry survival, total
number eggs, fertility, GSI, HSI,
condition index, histopathology in
gonads, liver, kidneys,
malformation rates

*  Monrtality (3)

*  Reproductive (3): GSI,
reproductive hormone levels, time
to hatch, hatchability, spawning
frequency, number of spawning
events, egg production per day,
per week, and per spawn, rate of
fertilization, egg diameter, total
egg production

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for
ITbuprofen: ranged from 2.5 to 7.4 (see
Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value from
Effect-Specific SVHIGH values for Ibuprofen: 2

Mean Population-relevant SVi.ow for

Ibuprofen: 0.00417 ug/L

0

Relative Confidence: High. All five
population-relevant effect categories are
represented, and four of the categories have
at least 2 observations.

Representation in the Population-
relevant SVLow Dataset for [buprofen
(see Attachment 4-2B: Population-
relevant SVLow Point Estimates)

(6]

* Species: common carp, fathead
minnow, Japanese medaka, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 6 studies published
between 2007 and 2014

e Effect Categories (Number of SV Point
Estimates), and Endpoints Evaluated in
at least one Study. Although NOAECs
and unbounded LOAECs for population-
relevant endpoints were the basis for
deriving SVLow values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is discussed
in Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

* Behavioral (1): unspecified
endpoints

*  Developmental (3): time to
hatch, hatchability, hatch
success, fry survival, total
number eggs, fertility, larval
body length and weight, GSI,
HSI, condition index,
histopathology in gonads, liver,
kidneys, malformation rates

* Growth (2): overall body
weights, condition factor

* Montality (4)

*  Reproductive (3): GSI,
reproductive hormone levels,
time to hatch, hatchability,
spawning frequency, number of
spawning events, egg production
per day, per week, and per spawn,
rate of fertilization, egg diameter,
total egg production

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for Ibuprofen: ranged from 78.6 to 786 (see
Attachment 4-2B for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to obtain
the Mean Population-relevant SVLow value
Sfrom Effect-Specific SVLow values for
Tbuprofen: 1

Mean Comprehensive SVHIGH for
Tbuprofen: 105 ug/L

o

Relative Confidence: Moderate. Although
seven of the 13 effect categories have
sufficient data to estimate a value, four of the
categories have only one observation.

Representation in the Comprehensive
SVuicH Dataset for Ibuprofen

(see Attachment 4-2C: Comprehensive
SVuicH Point Estimates)

e Species: common carp, Indian
major carp, Japanese medaka,



the categories had more than four
observations, the information was obtained
from nine separate published sources on six
different species of fish.

rainbow trout, zebrafish o Representation in the Comprehensive SVLow
e Life Stage(s): embryo, larva, Dataset for Ibuprofen (see Attachment 4-2D:
juvenile, adult Comprehensive SVLow Point Estimates)
e Publication(s): 8 studies published .
between 2007 and 2014 . Spemes: common carp, fathead
o Effect Categories (Number of SV MINnow, Indlan major carp, Japanese
Point Estimates), and Endpoints . rﬁlf;,d%ka’ ralnpowgrout,lzebraﬁsh
Evaluated in at least one Study e ‘fageés)l. empryo, larva,
*  Circulatory/Blood Constituents Juvente, adu t . .
(1): hemoglobin, hematocrit, *  Publication(s): 9 studies published
RBS count, WBC count, mean between 2007 apd 2014
cellular volume, mean cellular *  DBifect Categories (Number of SV
hemoglobin, plasma protein Point Estimates), and Endpoints
plasma glu c’os o ’ Evaluated in at least one Study
e Developmental (2): time to J Begmv_ioml (1): unspecified
hatch, hatchability, f ival, endpoints
t (i:fl ﬁur?lkf ej ei%”t%g’ fgtfllll;; va *  Circulatory/Blood Constituents
GSI, HSI, conditio’n index,, (1): hemoglobin, hematocrit,
histopathology in gonads, liver, RBS count, WBC count, mean
kidneys, malformation rates cellular vqlume, mean cellplar
e Endocrine/Hormone (1): hiemoglolfm, plasma protein,
1 tisol t plasma glucose
Seawater aposure. « Developmental (3): time to
e Genotoxicity (1): COMET test, hatch, hatchability, hatch
% apoptotic cells, RAPD-PCR success, fry survival, total
test ’ number eggs, fertility, larval
e Mortality (3) body length and weight, GSI,
* Physiology/Metabolism (1): }I:I,SI’ cor;ldlltmn 1.ndex, ds. i
liver glycogen and liver glucose k%ztopat o ol%y 1N gonacs, Avet,
levels in multiple stressor test 1aneys, ma e
e Reproductive (4): GSI, J Endocmne/Hormone (1):
reproductive hormone levels, Séiﬁ?e?il;giﬁ:ponse to
time to hatch, hatchability, .
spawning frequency, number of * (Genotoxicity (1): COMET test,
spawning events eg,g % apoptotic cells, RAPD-PCR
; ; test
production per day, per week, .
and per spawn, rate of . gfowth (i) .
fertilization, egg diameter, total . Mzstoplqt ology (1)
egg production Ome ity (4) .
* Physiology/Metabolism (1):

o Cumulative Uncertainty Factors applied to liver glycogen and liver glucose
LOAEC values to obtain Comprehensive levels in multiple stressor test
SVHIGH point estimates for Ibuprofen: *  Reproductive (4): GSI,
ranged from 2.6 to 7.9 (see Attachment 4-2C reproductive hormone levels,
for breakdown of component UF values time to hatch, hatchability,
by SV point estimate) spawning frequency, number of

spawning events, e
0 Datqbase Adequacy UF appligd to pllfoductioi per day; p%%week,
g’l%fv“m the fw ean Cog@prehgnswe and per spawn, rate of fertilization,
) o Cumulative Uncertainty Factors applied to
Mean Comprehensive SVLow for NOAEC (bounded and unbounded) and
Ibuprofen: 0.0153 ug/L ) Unbounded LOAEC values to obtain

o Relative anﬁdence.' High. Relevant data. Comprehensive SVLow point estimates for
were sufficient to generate 19 cqmprehenswe Ibuprofen: ranged from 196 to 1958 (see
type SVLow point estimates, which are Attachment 4-2D for breakdown of the
distributed among 10 of the 13 effect component UF values by SV point estimate)
categories. Although six of the categories ) _
had only one observation each and none of o Database Adequacy UF applied to obtain the

Mean Comprehensive SVLOW value from
Effect-Specific SVLow values for Ibuprofen: 1
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Effect-Specific SV Values (ug/L) for Ibuprofen

Population-relevant SVHicH: The ibuprofen
effect-specific population-relevant SVHIGH
values range from 0.27 ug/L (Developmental) to
57.8 ug/L (Mortality) (Table 4-1a), although each
effect category is represented by only one
observation.

Population-relevant SVLow : Available data
were sufficient to estimate values for all five
population-relevant effect categories, with effect-
specific population-relevant SViow values
ranging from 0.0000636 ug/L (Developmental) to
8.65 (Behavioral) (Table 4-1b).

Comprehensive SVHIGH : Seven out of 13
effect categories had sufficient data to
estimate effect-specific values, although four
categories had only one observation. Effect-
specific comprehensive SVHIGH values range
from 0.0126 ug/L (Genotoxicity) to 5,380 ug/L
(Circulatory/ Blood Constituents) (Table 4-1c).

Comprehensive SVLow : There were
sufficient data to estimate values for 10 of the
13 effect categories, but there was only one
observation in six of the categories. The effect-
specific comprehensive SViow values range from
0.0000255 ug/L (Developmental) to 14.5 ug/L

SV Point Estimates for Ibuprofen

(Circulatory/ Blood Constituents) (Table

4-1d).

Effect Category

Ibuprofen

Range (N) of SV Point Estimate Values (ug/L)

by Type of SV and Effect Category

Population-relevant
SVHicH

Population-relevant
SViow

Comprehensive SV ign

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 8.65 (1) 3.47(1)
Developmental 0.0404 - 1.8 (2) 0.0000636 — 8.65 (3) 0.0379 - 1.69 (2) 0.0000255 - 3.47 (3)
Growth 0.0283 —2.15(2) 0.011-0.861 (2)
Mortality 0.404 — 2370 (3) 0.000636 —20.1 (4) 0.379 — 2222 (3) 0.000255 — 8.09 (4)
Reproductive 0.0202 - 2.83 (3) 0.000127 - 0.03 (3) 0.0189 —2.65 (4) 0.0000511 - 0.119 (4)

Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology

Histopathology

Immunological

Neurological

Physiology/
Metabolism

Effect Categories used for Comprehensive type SVs, only

5,379 (1) 14.5 (1)
189 (1) 0.511 (1)
0.0126 (1) 0.0000565 (1)

0.255 (1)
189 (1) 0.511 (1)




4.4.9.3 SV Development: Graphics for Ibuprofen
Population-relevant SVHicH Values for Tbuprofen: Relationships among the Mean Value, Effect-Specific

Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SViow Values for Ibuprofen: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVHIGH Values for Tbuprofen: Relationships among the Mean Value, Effect-Specific Values,

and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency

distribution bin intervals.
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Comprehensive SVLow Values for Tbuprofen: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals
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4.4.10 Lidocaine

4.410.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategory: Antiarrhythmic

The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:

Usage: “Lidocaine is a local anesthetic
and cardiac depressant used as an
antiarrhythmia agent.”

CAS Number: 137-58-6

Water solubility: 410 mg/L at 30 deg C

4.4.10.2 Screening Value Summary

Mean SV Values (ug/L) for Lidocaine

Mean

logKow: 2.26 at pH 7.4

2010-2012 USGS Lab Reporting Level
(Choy et al. 2017): 0.08 ug/L

Interim Reporting Level — Techniques and
Methods 5-B10 (USGS 2014): 0.0152 ug/L
MDL — Techniques and Methods 5-B10
(USGS 2014): 0.00305 ug/L
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Mean Population-relevant SVHiGH for for Lidocaine: 393.1 (see Attachment 4-2B

Lidocaine: 949 ug/L for breakdown of the component UF
o Relative Confidence: Very Low. Only the values by SV point estimate)

Behavioral effect category had sufficient data
to estimate a value, and it was represented
by only one observation.

o Database Adequacy UF applied to obtain the
Mean Population-relevant SVLow value from

Effect-Specific SVLow values for Lidocaine: 5
0  Representation in the Population-relevant SVHIGH

Dataset for Lidocaine (see Attachment 4-2A: Mean Qom rehensive SVaicH for
Population-relevant SVHIGH Point Estimates) Lidocaine: 890 ug/L

0 Relative Confidence: Very Low. Only the

’ Speaes: zebrafish Behavioral effect category had sufficient data
o Life Stage(s): larva to estimate a value, and it was represented
e Publication(s): Ellis and Soanes 2012 by only one observation.
* Effect Categories (Number of SV Point
Estimates), and Endpoints Evaluated in 0 Representation in the Comprehensive
at least one Study. Although LOAECs SVHIGH Dataset for Lidocaine
for population-relevant endpoints were (see Attachment 4-2C: Comprehensive
the basis for deriving SVHIGH values, all SVuicH Point Estimates)
evaluated endpoints are listed here. «  Species: zebrafish
Pop}llation—rglevange of effect eqdpoints «  Life Stage(s): larva
18 dlscusged m.Sectlon 2.5 and Figure o Publication(s): Ellis and Soanes 2012
2.2, and hsted.ln Attachment 2—1.‘ ‘ «  Effect Categories (Number of SV
*  Behavioral (1): larval activity Point Estimates), and Endpoints
levels, light-dark behavior test Evaluated in at least one Study
o Cumulative Uncertainty Factor applied to * Behavioral (1): larval activity
the LOAEC to obtain the Population- levels, light-dark behavior test
relevant SVHIGH point estimate for Lidocaine: o Cumulative Uncertainty Factor applied to
2475 (see Attachment 4-2A for breakdown of the only LOAEC to obtain one Comprehensive
component UF values by SV point estimate) SVuicH point estimate for Lidocaine: 2.64 (see
o Database Adequacy UF applied to Attachment 4-2C for breakdown of component
obtain the Mean Population-relevant UF values by SV point estimate)

SVHIGH value from Effect-Specific

Database Ad UF applied to obtain th
SVHIGH values for Lidocaine: 5 0 anfac Acequdcy ppinod 7D 0D AL HLe

Mean Comprehensive SVHIGH value from

Mean Population-relevant SVLow for Effect-Specific SVHIGH values for Lidocaine: 5
Lidocaine: 5.98 ug/L ;
. Mean Lomprenensive S LOW 101"
o Relative Confidence: Very Low. Only the i/[i?iir(lz a?r?? Zrihen;ive SVLow for

Behavioral effect category had sufficient data
to estimate a value, and it was represented
by only one observation.

0 Relative Confidence: Very Low. Only the
Behavioral effect category had sufficient data
to estimate a value, and it was represented

o Representation in the Population-relevant by only one observation.
SVwow Dataset for Lidocaine (see
Attachment 4-2B: Population-relevant
SVviow Point Estimates)
e Species: zebrafish
e Life Stage(s): larva
e Publication(s): Ellis and Soanes 2012
*  Effect Categories (Number of SV Point
Estimates), and Endpoints Evaluated in
at least one Study. Although NOAECs
and unbounded LOAECs for population-
relevant endpoints were the basis for
dermr}g SVLOIW Vah;es, all evahllat.ed levels, light-dark behavior test
el o e bove, Pption - Cumtate Doty Focior i
in Section 2.5 and Figure 2.2, and listed the single NOAE to obtain the
in Attachment 2-1.
*  Behavioral (1): larval activity
levels, light-dark behavior test

0  Representation in the Comprehensive
SViow Dataset for Lidocaine (see
Attachment 4-2D: Comprehensive SVLOW
Point Estimates)

*  Species: zebrafish

e Life Stage(s): larva

e Publication(s): Ellis and Soanes 2012

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
*  Behawioral (1): larval activity

Comprehensive SVLow point estimate for
Lidocaine: 979 (see Attachment 4-2D for
breakdown of the component UF values by
SV point estimate)

o Cumulative Uncertainty Factor applied to . .
. . o Database Adequacy UF applied to obtain the
the Unbounded LOAEC to obtain a single Mean Compn e%z on szz/'v 0 SVf (])DW value from

Population-velevant SVLow point estimate Effect-Specific SViow values for Lidocaine: 5
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Effect-Specific SV Values (ug/L) for Lidocaine

* Population-relevant SVuicH: The only
lidocaine effect-specific population-relevant SVHIiGH

value was 4,750 ug/L for Behavioral effects (Table
4-1a), based on only one observation.

*  Population-relevant SVrLow : The only effect-
specific population-relevant SVLow value was 12
ug/L for Behavioral effects (Table 4-1b), based on
only one observation.

SV Point Estimates for Lidocaine

*  Comprehensive SVHIGH : The only effect-
specific comprehensive SVHIGH value was 4,450
ug/L for Behavioral effects (Table 4-1c), based on
only one observation.

* Comprehensive SVLow_: The only effect-
specific comprehensive SVLow value was 12 ug/L
for Behavioral effects (Table 4-1d), based on only
one observation.

Lidocaine

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVhicH

Population-relevant
SVLOW

Comprehensive SV gn

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral

4747 (1)

29.9 (1)

4451 (1)

12(1)

Developmental

Growth

Mortality

Reproductive

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine
Genotoxicity
Gross Pathology

Histopathology

Immunological

Neurological
Physiology/
Metabolism
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4.4.10.3 SV Development: Graphics for Lidocaine

Population-relevant SVHIicH Values for Lidocaine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SVLow Values for Lidocaine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.

Geometric Mean = 29.9 ug/L
UFpama =5




Comprehensive SVHIGH Values for Lidocaine: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVLow Values for Lidocaine: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.11 p-Sitosterol
4.4.11.1 Chemical Summary

CEC Category: Hormone
CEC Subcategories: Plant hormone, phytosterol

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

*  Usage: “Beta-Sitosterol, a main dietary
phytosterol found in plants.... Phytosterols
are plant sterols found in foods such as oils,
nuts and vegetables.”

*  CAS Number: 83-46-5

*  Water Solubility: insoluble in pure water

* logKow: 9.65 (Choy et al. 2017)

4.4.11.2 Screening Value Summary

Mean SV Values (ug/L) for p-Sitosterol

Mean

2010-2012 USGS Laboratory

Reporting Level (Choy et al. 2017): 4.8 ug/L
MDL — Techniques and Methods 5-B
(USGS 2006): 0.11 ug/L

MDL (estimated) — EPA Method 1698
(USEPA 2007a): 0.0012 ug/L

MDL - AXYS Method MLA-068 (AXYS
2017): 0.023 ug/L

Reporting Limit for 1L sample - AXYS
Method MLA-068 (AXYS 2017): 0.1 ug/L



Mean Population-relevant SVHiGH for
B-Sitosterol : 101 L

0

0

0

Relative Confidence: Low. Only two of the
five population-relevant effect categories are
represented (Behavioral and
Developmental), and only one category has
more than two point estimate observations.

Representation in the Population-relevant
SVHicH Dataset for 3-Sitosterol

(see Attachment 4-2A: Population-
relevant SVHIGH Point Estimates)

* Species: Beta fish, flagfish,
Japanese medaka, rainbow trout,
Siamese fighting fish

* Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Brown et al. 2014,
Clotfelter and Rodriquez 2006,
Orrego et al. 2011

o Effect Categories (Number of SV

Point Estimates), and Endpoints

Evaluated in at least one Study.

Although LOAECs for population-

relevant endpoints were the basis for

deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure

2.2, and listed in Attachment 2-1.

e Behavioral (2): male nest
building success, nest size,
spontaneous swimming,
aggressiveness, female
reproductive behavior

*  Developmental (3): time to
hatch, egg mortality,
hatchability, embryo survival,
prevalence embryo
abnormalities, larval/juvenile
survival and sex ratio

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for
B-Sitosterol: ranged from 2.5to 5

(see Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant

SVhicH value from Effect-Specific

SVhicH values for f-Sitosterol: 2

Mean Population-relevant SVi.ow for

B-Sitosterol: 0.171 ug/L

0

Relative Confidence: High. All five
population-relevant effect categories are
represented, three of the categories have at
least three observations, and data from six
fish species were included in this estimate.

o Representation in the Population-relevant
SVwLow Dataset for fS-Sitosterol (see Attachment
4-2B: Population-relevant SVLoOw

Point Estimates)

* Species: Beta fish, flagfish, Japanese
medaka, rainbow trout, Siamese fighting
fish

* Life Stage(s): embryo, larva, juvenile,
adult

* Publication(s): 7 studies published
between 1998 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study. Although
NOAECs and unbounded LOAECs for
population-relevant endpoints were the
basis for deriving SVLow values, all
evaluated endpoints are listed here.
Population-relevance of effect endpoints is
discussed in Section 2.5 and Figure 2.2,
and listed in Attachment 2-1.

*  Behavioral (2): male nest building
success, nest size, spontaneous
swimming, aggressiveness, female
reproductive behavior

e Developmental (}): time to hatch,
egg mortality, hatchability, percent
hatch, embryo survival, prevalence
embryo abnormalities, larval/
juvenile survival and sex ratio,
larval growth

*  Growth (3): weight, length,
condition factor

*  Mortality (1)

e Reproductive (5): sperm
concentration, motility and
velocity, fertilization success,

GSI, oocyte histology, oocyte
maturation, sex ratio,
reproductive hormone levels,
total number of eggs, egg
diameter, number eggs/female/
day, total number of spawns,
tubercle formation in males

o Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for p-Sitosterol: ranged from 78.6 to 786
(see Attachment 4-2B for breakdown
of the component UF values by SV
point estimate)

o Database Adequacy UF applied to obtain the
Mean Population-relevant SVLow value
from Effect-Specific SVLow
values for p-Sitosterol: 1

Mean Comprehensive SVaicH for

B-Sitosterol: 18.4 ug/L,

0 Relative Confidence: Low. Only four of 13
effect categories are represented.
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0

0

Representation in the Comprehensive
SVHuicH Dataset for f-Sitosterol

(see Attachment 4-2C: Comprehensive
SVHicH Point E'stimates)

e Species: Beta fish, flagfish, goldfish,
Japanese medaka, rainbow trout,
Siamese fighting fish

e Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): 6 studies published
between 1997 and 2014

o Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

* Behavioral (2): male nest
building success, nest size,
spontaneous swimming,
aggressiveness, female
reproductive behavior

* Circulatory/Blood Constituents
(2): plasma total cholesterol

*  Developmental (3): time to
hatch, egg mortality,
hatchability, embryo survival,
prevalence embryo
abnormalities, larval/juvenile
survival and sex ratio

*  Reproductive (4): reproductive
hormone levels, GSI, sex ratio

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHIGH point estimates for f-Sitosterol:
ranged from 2.6 to 5.3 (see Attachment 4-2C
for breakdown of component UF

values by SV point estimate)

Database Adequacy UF applied

to obtain the Mean Comprehensive
SVhicH value from Effect-Specific
SVhicH values for p-Sitosterol: 3

Mean Comprehensive SVLow for

B-Sitosterol: 0.0604 ug/L

0

0

Relative Confidence: Moderate. Six of 13
effect categories are represented, but two of
the categories have two or fewer
observations.

Representation in the Comprehensive
SVwiow Dataset for p-Sitosterol

(see Attachment 4-2D: Comprehensive
SVwiow Point Estimates)

e Species: Beta fish, fathead minnow;
flagfish, goldfish, Japanese medaka,
rainbow trout, Siamese fighting fish

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 8 studies published
between 1997 and 2014

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

* Behavioral (5): male nest
building success, nest size,
spontaneous swimming,
aggressiveness, female
reproductive behavior, timing
of swim-up

o Circulatory/Blood Constituents
(2): plasma total cholesterol

*  Developmental (}): time to
hatch, egg mortality,
hatchability, percent hatch,
embryo survival, prevalence
embryo abnormalities, larval/
juvenile survival and sex ratio,
larval growth

* Growth (3): weight, length,
condition factor

* Mortality (1)

* Reproductive (8): sperm
concentration, motility and
velocity, fertilization success,
GSI, oocyte histology, oocyte
maturation, sex ratio,
reproductive hormone levels,
total number of eggs, egg
diameter, number eggs/female/
day, total number of spawns,
tubercle formation in males

o Cumulative Uncertainty Factors applied to

NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
p-Sitosterol: ranged from 196 to 1958

(see Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SViLow value from Effect-Specific
SViow values for p-Sitosterol: 1



Effect-Specific SV Values (ug/L) for p-Sitosterol

e Population-relevant SVuigH: Thep-sitosterol
effect-specific population-relevant SVHIGH values

range from 2.02 ug/L (Behavioral) to 2,020 ug/L
(Developmental) (Table 4-1a).

* Population-relevant SViow: Available data were
sufficient to estimate values for all five population-
relevant effect categories, with effect-specific
population-relevant SVLow values ranging from
0.00318 ug/L (Behavioral and Reproductive) to 9.48
(Developmental) (Table 4-1Db).

SV Point Estimates for p-Sitosterol

e Comprehensive SVHIGH : Four out of 13
effect categories had sufficient data to estimate
effect-specific values, which range from 14.2 ug/L
(Circulatory/ Blood Constituents) to 1,890 ug/L
(Developmental) (Table 4-1c).

e Comprehensive SVLow : There were sufficient
data to estimate values for six of the 13 effect
categories, with values ranging from 0.00128 ug/L
(Behavioral) to 3.8 ug/L (Developmental) (Table
4-1d).

Effect Category

B-Sitosterol

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHIGH

Population-relevant
SVLOW

Comprehensive SV gn

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral

2.02-202 (2)

0.00318 — 0.0127 (2)

1.9- 189 (2)

0.00128 — 12.8 (5)

Developmental

2020 (3)

9.48-12.7 (4)

1894 (3)

38-5.1(4)

Growth

0.477-9.48 (3)

0.192-3.8(3)

Mortality

3.18 (1)

128 (1)

Reproductive

0.00318 — 9.48 (5)

473568 (4)

0.00128 3.8 (8)

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine

Genotoxicity
Gross Pathology
Histopathology

Immunological
Neurological
Physiology/
Metabolism

142 (2) 0.0319 - 0.0383 (2)
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4.4.11.3 SV Development: Graphics for B-Sitosterol

Population-relevant SVHIGH Values for -Sitosterol: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SViLow Values for B-Sitosterol: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of

frequency distribution bin intervals.
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Comprehensive SVHIGH Values for B-Sitosterol: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVLow Values for B-Sitosterol: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.12 Tris(2-butoxyethyl) phosphate (TBEP)
4.412.1 Chemical Summary
CEC Category: Flame retardant
The following chemical information was obtained
from the PubChem database (NLM 2016), unless
otherwise indicated:

*  Usage: “Phosphate ester flame retardants

are human-made chemicals added to

consumer and industrial products for the
purpose of reducing flammability.”

4.412.2 Screening Value Summary

Mean SV Values (ug/L) for TBEP

Mean

162

CAS Number: 78-51-3

Water Solubility: 1,100 mg/L at 25 deg C
logKow: 3.75

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.6} ug/L
Reporting Level - Techniques and Methods
5-BJ, (USGS 2006): 0.5 ug/L

MDL - Techniques and Methods 5-B)
(USGS 2006): 0.05 ug/L

Reporting Limit for 0.5L sample — AXYS
Method MLA-098 (AXYS 2017): 0.0001 ug/L



Mean Population-relevant SVHiGH for
TBEP: 511 ug/LL

0o Relative Confidence: Very Low. Only three
of the five population-relevant effect
categories are represented, with two of the
categories having only 1 SV point
estimate each.

0o Representation in the Population-
relevant SVHIGH Dataset for TBEP
(see Attachment 4-2A: Population-
relevant SVHIGH Point Estimates)
*  Species: fathead minnow, zebrafish
* Life Stage(s): embryo
e Publication(s): Han et al. 2014,
Springborn Bionomics, Inc. 1984
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.
* Behavioral (1): equilibrium
* Developmental (2): embryo
heart rate, body weight,
survival, and hatch rate
* Mortality (1)

o Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for TBEP:
ranged from 2.5 to 7.4 (see Attachment 4-2A
for breakdown of component UF values
by SV point estimate)

o Database Adequacy UF applied to
obtain the Mean Population-relevant
SVHicH value from Effect-Specific
SVHicH values for TBEP: 2

Mean Population-relevant SVLow for
TBEP: 1.67 ug/L
o Relative Confidence. Very Low. Only three
of the five population-relevant effect
categories are represented, with two of the
categories having only 1 SV point
estimate each.

0 Representation in the Population-

relevant SVLow Dataset for TBEP

(see Attachment 4-2B: Population-

relevant SVLow Point Estimates)
* Species: fathead minnow, zebrafish
e Life Stage(s): embryo
e Publication(s): Han et al. 2014,

Springborn Bionomics, Inc. 1984

» Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAECs for population-relevant

endpoints were the basis for deriving
SVLow values, all evaluated endpoints are
listed here. Population-relevance of effect
endpoints is discussed in Section 2.5 and
Flgure 2.2, and listed in Attachment 2-1.
Behamoml (1): equilibrium
e Developmental (2): embryo
heart rate, body weight,
survival, and hatch rate
*  Mortality (1)

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for TBEP: ranged from 157 to 1179 (see
Attachment 4-2B for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SViow value from Effect-Specific
SViow values for TBEP: 2

Mean Comprehensive SVuicH for

TBEP: 267 ug/L

o Relative Confidence: Very Low. Only three

of the 13 effect categories are represented,
with two of the categories having only 1 SV
point estimate each.

Representation in the Comprehensive
SVuicu Dataset for TBEP
(see Attachment 4-2C: Comprehensive
SVHicH Point  Estimates)
*  Species: fathead minnow, zebrafish
e Life Stage(s): embryo
e Publication(s): Han et al. 2014,
Springborn Bionomics, Inc. 1984
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
*  Behavioral (1): equilibrium
*  Developmental (2): embryo
heart rate, body weight,
survival, and hatch rate,
apoptosis in tail
*  Mortality (1)

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHiacH point estimates for TBEP: ranged
from 2.6 to 7.9 (see Attachment 4-2C for
breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SVHicH value from effect-specific
SVHIGH values for TBEP: 3

Mean Comprehensive SVLow for

TBEP: 0.448 ug/L

o Relative Confidence: Very Low. Only three

of the 13 effect categories are represented,
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with two of the categories having only 1 SV
point estimate each.

o Representation in the Comprehensive
SVvow Dataset for TBEP
(see Attachment 4-2D: Comprehensive
SViow Point Estimates)
e Species: fathead minnow, zebrafish
e Life Stage(s): embryo
e Publication(s): Han et al. 2014,
Springborn Bionomics, Inc. 1984
e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
* Behavioral (1): equilibrium
* Developmental (2): embryo
heart rate, body weight,
survival, and hatch rate,
apoptosis in tail
* Mortality (1)

o Cumulative Uncertainty Factors
applied to NOAEC (bounded and
unbounded) and unbounded LOAEC values

to obtain Comprehensive SVLow point
estimates for TBEP: ranged from 392 to
2937 (see Attachment }-2D for breakdown
of the component UF values by SV

point estimate)

Database Adequacy UF applied to

obtain the Mean Comprehensive

SViLow value from Effect-Specific
SViow values for TBEP: 3



Effect-Specific SV Values (ug/L) for TBEP

e Population-relevant SVHigH: The TBEP effect-
specific Population-relevant SVHIGH values in three
effect categories range from 377 ug/L (Mortality) to
1,750 ug/L (Behavioral) (Table 4-1a).

e Population-relevant SViow: Available data were
sufficient to estimate values for three of the five
population-relevant effect categories, with effect-
specific population-relevant SVLow values ranging
from 0.954 ug/L (Developmental) to 16.5
(Behavioral) (Table 4-1Db).

SV Point Estimates for TBEP

* Comprehensive SVHIGH : Three out of 13 effect
categories had sufficient data to estimate effect-specific
values, which range from 34.5 ug/L (Mortality) to 1,640 ug/
L (Behavioral) (Table 4-1c).

* Comprehensive SVLow : There were sufficient data to
estimate values for three of the 13 effect categories, with
values ranging from 0.383 ug/L (Developmental) to 6.64 ug/
L (Behavioral) (Table 4-1d).

TBEP

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVhigH

Population-relevant
SVLOW

Comprehensive SV cH

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 1751 (1) 16.5 (1) 1641 (1) 6.64 (1)
Developmental 323 - 8081 (2) 0.954-25.4(2) 303 - 7575 (2) 0.383-10.2 (2)
Growth

Mortality 377 (1) 2.37 (1) 354 (1) 0.953 (1)
Reproductive

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology
Histopathology
Immunological

Neurological
Physiology/
Metabolism
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4.4.12.3 SV Development: Graphics for TBEP

Population-relevant SVHicH Values for TBEP: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Population-relevant SViLow Values for TBEP: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVuicH Values for TBEP: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVLow Values for TBEP: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.413 Triclosan
4.413.1 Chemical Summary

CEC Category: Personal Care Product
CEC Subcategories: Antimicrobial

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

e Usage: “Triclosan is a polychlorophenoxy
phenol with antibacterial and antifungal
activity. Triclosan is added to toothpastes
to prevent gingivitis and has been added to
many household products for its topical
antibiotic activity.”

*  CAS Number: 3380-34-5

o Water Solubility: 10 mg/L at 20 deg C

4.4.13.2 Screening Value Summary

Mean SV Values (ug/L) for Triclosan

Mean

logKow: 4.76

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.32 ug/L
Reporting Level - Techniques and Methods
5-BJ, (USGS 2006): 1 ug/L

MDL - Techniques and Methods 5-B
(USGS 2006): 0.09 ug/L

MDL - EPA Method 169} (USEPA 2007b):
0.092 ug/L

MDL - AXYS Method MLA-083 (AXYS
2017): 0.0049 ug/L

Reporting Limit for 1L sample — AXYS
Method MLA-083 (AXYS 2017): 0.005 ug/L



Mean Population-relevant SVHIGH

for Triclosan: 40.8 ug/L

0

0

Relative Confidence: Moderate. Although
four of five population-relevant effect
categories are represented, two of the
categories have only 1 observation each.

Representation in the Population-relevant
SVuicH Dataset for Triclosan (see
Attachment 4-2A: Population-
relevant SVHIGH Point Estimates)
* Species: fathead minnow;,
Japanese medaka, mosquitofish,
rainbow trout, zebrafish
e Life Stage(s): embryo, larva,
juvenile, adult
e Publication(s): 7 studies published
between 2000 and 2013
o Effect Categories (Number of SV

Point Estimates), and Endpoints

Evaluated in at least one Study.

Although LOAECs for population-

relevant endpoints were the basis for

deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure

2.2, and listed in Attachment 2-1.

e Behavioral (}): swimming
speed, spontaneous swimming
activity, feeding activity,
swim-up, equilibrium, lock-jaw,
erratic swimming, quiescence,
opercular movement

*  Developmental (}): survival,
spinal curvature, larval length
and weight, percent hatch, time
to hatch

*  Mortality (1)

*  Reproductive (1): sperm count, GSI

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for
Triclosan: ranged from 2.5 to 7.4 (see
Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Population-relevant SVHIGH value from
Effect-Specific SVHIGH values for Triclosan: 1

Mean Population-relevant SViow for

Triclosan: 0.00286 ug/L

0

0

Relative Confidence. High. All five of the
population-relevant effect categories are
represented, with between 2 and 6
observations in each category. The dataset
includes effects information on five fish
species and four life stages, compiled from
eight separate publications.
Representation in the Population-
relevant SVLow Dataset for Triclosan

(see Attachment 4-2B: Population-
relevant SVLow Point Estimates)

* Species: fathead minnow,
Japanese medaka, mosquitofish,
rainbow trout, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 8 studies published
between 2000 and 2013

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAECs for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

*  Behawioral (6): swimming
speed, spontaneous swimming
activity, feeding activity, swim-
up, equilibrium, lock-jaw, erratic
swimming, quiescence, opercular
movement, nest defense,
aggression index, larval escape
performance metrics

*  Developmental (5): embryo
and larval survival, spinal
malformations, pericardial
edema, larval length and
weight, percent hatch, time to
hatch, hatchability, secondary
sex characteristics, otolith
formation and pigmentation

*  Growth (3): body length and
weight, condition factor

*  Monrtality (2)

*  Reproductive (3): sperm
count, GSI, gonad
histopathology, secondary sex
characteristics, fecundity,
fertility, hatchability

o Cumulative Uncertainty Factors applied to

NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for Triclosan: ranged from 78.6 to 786 (see
Attachment 4-2B for breakdown of the
component UF values by SV pointestimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SViow value from Effect-Specific
SViow values for Triclosan: 1
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Mean Comprehensive SVHiGH for
Triclosan: 12.8 ug/IL,

172

(o]

(0]

Relative Confidence: Low. Only four of the
13 effect categories are represented, with
two of the categories having only 1
observation each.

Representation in the Comprehensive
SVuieH Dataset for Triclosan
(see Attachment 4-2C: Comprehensive
SVuIGH Point Estimates)
* Species: fathead minnow,
Japanese medaka, mosquitofish,
rainbow trout, zebrafish
* Life Stage(s): embryo, larva,
juvenile, adult
e Publication(s): 7 studies published
between 2000 and 2013
* Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study
*  Behavioral (}): swimming
speed, spontaneous swimming
activity, feeding activity,
swim-up, equilibrium, lock-jaw,
erratic swimming, quiescence,
opercular movement
*  Developmental (}): embryo
and larval survival, spinal
malformations, pericardial
edema, larval length and
weight, percent hatch, time to
hatch, hatchability, secondary
sex characteristics, otolith
formation and pigmentation
* Monrtality (1)
* Reproductive (1): sperm count,
GSI

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHIGH point estimates for Triclosan:
ranged from 2.6 to 7.9 (see Attachment 4-2C
for breakdown of component UF values

by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Comprehensive

SVHIGH value from Effect-Specific

SVHIcH values for Triclosan: 3

Mean Comprehensive SVi.ow for

Triclosan: 0.00254 wg/L

(0]

Relative Confidence: Moderate. Although
seven of the 13 effect categories are
represented, three of those categories are
represented by 2 or fewer observations.

Representation in the Comprehensive
SVwiow Dataset for Triclosan (see
Attachment 4-2D: Comprehensive SVLOW
Point Estimates)

e Species: fathead minnow,
Japanese medaka, mosquitofish,
rainbow trout, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

*  Publication(s): 8 studies published
between 2000 and 2013

e Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

*  Behavioral (6): swimming
speed, spontaneous swimming
activity, feeding activity,
swim-up, equilibrium, lock-jaw;
erratic swimming, quiescence,
opercular movement, nest
defense, aggression index,
larval escape performance metrics

*  Developmental (5): embryo
and larval survival, spinal
malformations, pericardial
edema, larval length and
weight, percent hatch, time to
hatch, hatchability, secondary
sex characteristics, otolith
formation and pigmentation

* (zenotoxicity (1): micronucleus
test

* Growth (3): body length and
weight, condition factor

* Histopathology (1): liver

* Monrtality (2)

* Reproductive (3): sperm
count, GSI, gonad
histopathology, secondary sex
characteristics, fecundity,
fertility, hatchability

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Comprehensive SVLow point estimates for
Triclosan: ranged from 196 to 1958 (see
Attachment 4-2D for breakdown of the
component UF values by SV point estimate)

Database Adequacy UF applied to obtain the
Mean Comprehensive SVLOW value from
Effect-Specific SVLow values for Triclosan: 1



Effect-Specific SV Values (ug/L) for Triclosan

* Population-relevant SVHigH: The triclosan
effect-specific population-relevant SVHiGH values
in four effect categories range from 22.8 ug/L
(Behavioral) to 73.8 ug/L (Developmental) (Table
4-1a).

* Population-relevant SVLow : Available data were
sufficient to estimate values for all five population-
relevant effect categories, with all five effect-specific
population-relevant SVLow values identified as
0.00286 ug/L: (Table 4-1b).

SV Point Estimates for Triclosan

* Comprehensive SVHIGH : Four out of 13
effect categories had sufficient data to estimate
effect-specific values, which range from 21.4 ug/L
(Behavioral) to 69.2 ug/L (Developmental) (Table
4-1c).

*  Comprehensive SVLow_: There were sufficient
data to estimate values for seven of the 13 effect
categories. However, six of the categories share the
same SVLow value, 0.00115 ug/L, which is derived
from effects data reported in a single study (Schultz
et al. 2012). Values range from 0.00115 ug/L (6

categories) to 0.298 ug/L (Genotoxicity) (Table 4-1d).

Triclosan

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVhicH

Population-relevant
SViow

Comprehensive SVyign

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 4.04—67.3 (4) 0.00286 — 0.848 (6) 3.79 - 63.1 (4) 0.00115 — 0.34 (6)
Developmental 28.8 - 202 (4) 0.00286 — 1.91 (5) 27.0 — 189 (4) 0.00115 —0.77 (5)
Growth 0.00286 — 0.871 (3) 0.00115 — 0.35 (3)
Mortality 40.4 (1) 0.00286 — 0.424 (2) 37.9(1) 0.00115—0.17 (2)
Reproductive 40.8 (1) 0.00286 — 0.871 (3) 383 (1) 0.00115 —0.35 (3)

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine

Genotoxicity

Gross Pathology
Histopathology
Immunological
Neurological
Physiology/
Metabolism

0.3 (1)

0.00115 (1)
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4.4.13.3 SV Development: Graphics for Triclosan
Population-relevant SVHicH Values for Triclosan: Relationships among the Mean Value, Effect-Specific

Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SViLow Values for Triclosan: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVHIGH Values for Triclosan: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Comprehensive SVLow Values for Triclosan: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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4.4.14 Venlafaxine
4.4.14.1 Chemical Summary

CEC Category: Pharmaceutical
CEC Subcategories: Antidepressant

The following chemical information was obtained
from the PubChem database (NLM 2016) , unless
otherwise indicated:

e Usage: “Venlafaxine is a serotonin and
norepinephrine reuptake inhibitor widely
used as an antidepressant.”

*  CAS Number: 93413-69-5

o Water Solubility: 267 mg/L (as the
hydrochloride salt)

4.414.2 Screening Value Summary

Mean SV Values (ug/L) for Venlafaxine

Mean

178

logKow: 3.20

2010-2012 USGS Laboratory Reporting
Level (Choy et al. 2017): 0.0} ug/L

Interim Reporting Level - Techniques and
Methods 5-B10 (USGS 2014): 0.0045 ug/L
MDL - Techniques and Methods 5-B10
(USGS 2014): 0.0009 ug/L

MDL - AXYS Method MLA-075 (AXYS
2017): 0.003 ug/L

Reporting Limit for 1L sample — AXYS
Method MLA-075 (AXYS 2017): 0.0004 ug/L



Mean Population-relevant SVHiGH for
Venlafaxine: 0.285 ug/L

0

0

Relative Confidence: Very Low. Three of
five population-relevant effect categories are
represented, but two of the categories have
only 1 observation each.

Representation in the Population-relevant
SVuicH Dataset for Venlafaxine (see
Attachment 4-2A: Population-relevant
SVHicH Point E'stimates)

* Species: fathead minnow, zebrafish

* Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Galus et al. 2013a,
Painter et al. 2009, Schultz et al.
2011, Thomas et al. 2012

o Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study.
Although LOAECs for population-
relevant endpoints were the basis for
deriving SVHIGH values, all evaluated
endpoints are listed here. Population-
relevance of effect endpoints is
discussed in Section 2.5 and Figure
2.2, and listed in Attachment 2-1.

e Behavioral (3): larval total
escape response, startle response

* Mortality (1)

* Reproductive (1): embryo
production, spermatogenesis,
testis morphology, testis
apoptosis, gonad histopathology,
reproductive hormone levels

Cumulative Uncertainty Factors applied to
LOAEC values to obtain Population-
relevant SVHIGH point estimates for
Venlafaxine: ranged from 2.5 to 5 (see
Attachment 4-2A for breakdown of
component UF values by SV point estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SVHIGH value from Effect-Specific
SVHicH values for Venlafaxine: 2

Mean Population-relevant SViow for

Venlafaxine: 0.0026 ug/L

0

Relative Confidence. Moderate. Although all
five of the population-relevant effect
categories are represented, two of the
categories have only 1 observation each.

Representation in the Population-

relevant SVLow Dataset for Venlafaxine (see
Attachment 4-2B: Population-relevant
SVwiow Point Estimates)

*  Species: fathead minnow, zebrafish

» Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Galus et al. 2013,

o

Painter et al. 2009, Schultz et al.
2011, Thomas et al. 2012

e Effect Categories (Number of
SV Point Estimates), and Endpoints
Evaluated in at least one Study.
Although NOAECs and unbounded
LOAEC s for population-relevant
endpoints were the basis for deriving
SVLow values, all evaluated endpoints
are listed here. Population-relevance
of effect endpoints is discussed in
Section 2.5 and Figure 2.2, and listed
in Attachment 2-1.

e Behawvioral (3): larval total
escape response, startle
response, response latency

*  Developmental (3): body
length, embryo survival, total
abnormalities

* Growth (1): condition factor

Mortality (1)

* Reproductive (2): embryo
production, spermatogenesis,
testis morphology, testis
apoptosis, gonad histopathology,
reproductive hormone levels,
male secondary sex
characteristic scores, GSI

Cumulative Uncertainty Factors applied to
NOAEC (bounded and unbounded) and
Unbounded LOAEC values to obtain
Population-relevant SVLow point estimates
for Venlafaxine: ranged from 78.6 to 786
(see Attachment 4-2B for breakdown

of the component UF values by SV

point estimate)

Database Adequacy UF applied to
obtain the Mean Population-relevant
SViow value from Effect-Specific
SViow values for Venlafaxine: 1

Mean Comprehensive SVaIGH for

0

Venlafaxine: 0.155 ug/L

Relative Confidence: Low. Six of 13 effect
categories are represented, but three of
those have only 1 observation each.

Representation in the Comprehensive
SVuicH Dataset for Venlafaxine

(see Attachment 4-2C: Comprehensive
SVHIGH Point Estimates)

e Species: fathead minnow, rainbow
trout, zebrafish

e Life Stage(s): embryo, larva,
juvenile, adult

e Publication(s): Best et al. 2014, Galus
et al. 2013a, Painter et al. 2009, Schultz
et al. 2011, Thomas et al. 2012

o Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

e Behavioral (3): larval total

179



180

escape response, startle
response, response latency

*  Developmental (1)

e Endocrine/Hormone (1):
plasma cortisol in multiple
stress test

* Histopathology (1): kidney,
liver

* Mortality (1)

*  Reproductive (2): embryo
production, spermatogenesis,
testis morphology, testis
apoptosis, gonad histopathology,
reproductive hormone levels,
male secondary sex
characteristic scores, GSI

o Cumulative Uncertainty Factors applied to
LOAEC values to obtain Comprehensive
SVHIGH point estimates for Venlafaxine:
ranged from 2.6 to 7.9 (see Attachment 4-2C
for breakdown of component UF
values by SV point estimate)

o Database Adequacy UF applied to
obtain the Mean Comprehensive
SVHIGH value from Effect-Specific
SVuIcH values for Venlafaxine: 1

Mean Comprehensive SVi.ow for

Venlafaxine: 0.000638 ug/L
o Relative Confidence: Low. Seven of 13
effect categories are represented, but five of
those have only 2 or fewer observations.

0 Representation in the Comprehensive
SViow Dataset for Venlafaxine (see
Attachment 4-2D: Comprehensive SVLOw
Pownt Estimates)

Species: fathead minnow, rainbow
trout, zebrafish

Life Stage(s): embryo, larva,
juvenile, adult

Publication(s): Best et al. 2014, Galus
et al. 2013, Painter et al. 2009, Schultz
et al. 2011, Thomas et al. 2012

Effect Categories (Number of SV
Point Estimates), and Endpoints
Evaluated in at least one Study

e Behawvioral (3): larval total
escape response, startle
response, response latency

e Developmental (3)

*  Endocrine/Hormone (1): plasma
cortisol in multiple stress test

* Growth (1): condition factor

* Histopathology (2): kidney,
liver, brain

* Montality (1)

*  Reproductive (2): embryo
production, spermatogenesis,
testis morphology, testis
apoptosis, gonad histopathology,
reproductive hormone levels,
male secondary sex
characteristic scores, GSI

Cumulative Uncertainty Factors
applied to NOAEC (bounded and
unbounded) and Unbounded LOAEC
values to obtain Comprehensive
SVLow point estimates for
Venlafaxine: ranged from 196 to 2937
(see Attachment 4-2D for breakdown
of the component UF values by SV
point estimate)

Database Adequacy UF applied to
obtain the Mean Comprehensive
SViow value from Effect-Specific
SViLow values for Venlafaxine: 1



Effect-Specific SV Values (ug/L) for Venlafaxine

* Population-relevant SVuicH: The venlafaxine
effect-specific population-relevant SVuicH values in
three effect categories range from 0.0616 ug/L
(Mortality) to 4.04 ug/L (Reproductive) (Table 4-1a).

* Population-relevant SVLow : Available data were
sufficient to estimate values for all five population-
relevant effect categories, with effect-specific
population-relevant SVLow values ranging from
0.00065 ug/L (Mortality and Reproductive) to 0.0318
(Developmental) (Table 4-1Db).

SV Point Estimates for Venlafaxine

*  Comprehensive SVHIGH : Five out of 13 effect
categories had sufficient data to estimate effect-
specific values, which range from 0.0253 ug/L
(Endocrine) to 0.698 ug/L (Behavioral) (Table
4-1c¢).

¢ Comprehensive SVLow : There were sufficient
data to estimate values for seven of the 13 effect
categories, with values ranging from 0.0000681
ug/L (Endocrine) to 0.0128 ug/L (Developmental)
(Table 4-1d).

Venlafaxine

Effect Category

Range (N) of SV Point Estimate Values (ug/L)
by Type of SV and Effect Category

Population-relevant
SVHIGH

Population-relevant
SVLOW

Comprehensive SVygn

Comprehensive SV ow

Effect Categories used

for both Population-relevant and Comprehensive type SVs

Behavioral 0.202—10.1 (3) 0.00127 — 0.0636 (3) 0.189—9.47 (3) 0.000511 — 0.0255 (3)
Developmental 0.0318 - 0.0553 (3) 0.0253 (1) 0.0128 - 0.0222 (3)
Growth 0.00702 (1) 0.00282 (1)
Mortality 0.062 (1) 0.000647 (1) 0.0578 (1) 0.00026 (1)
Reproductive 4.04 (1) 0.000647 — 0.00318 (2) 0.0578 —3.79 (2) 0.00026 — 0.00128 (2)

Effect Categories used for Comprehensive type SVs, only
Circulatory/ Blood
Constituents

Endocrine

Genotoxicity
Gross Pathology
Histopathology
Immunological

Neurological
Physiology/
Metabolism

0.0253 (1) 0.0000681 (1)

0.189 (1) 0.000511 —0.00282 (2)
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4.4.14.3 SV Development: Graphics for Venlafaxine
Population-relevant SVHIGH Values for Venlafaxine: Relationships among the Mean Value, Effect-Specific

Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Population-relevant SVLow Values for Venlafaxine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVHIGH Values for Venlafaxine: Relationships among the Mean Value, Effect-Specific
Values, and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of
frequency distribution bin intervals.
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Comprehensive SVLow Values for Venlafaxine: Relationships among the Mean Value, Effect-Specific Values,
and Point Estimates. In the Point Estimate histogram, the X-axis values are upper bounds of frequency
distribution bin intervals.
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Population-relevant
Adverse Effect Concentrations

In Fish Ecotoxicity Database:
Population-relevant endpointsin:

Comprehensive
Adverse Effect Concentrations

In Fish Ecotoxicity Database:
All adverse endpointsin:

Mortality, Reproductive, Developmental, ALL Effect Categories
Growth, Behavioral
Bounded Bounded Bounded Bounded
LOAEC NOAEC LOAEC NOAEC
OR OR OR OR
Unbounded Unbounded Unbounded Unbounded
LOAEC NOAEC or LOAEC LOAEC NOAEC or LOAEC

Population-relevant Uncertainty Factors

Comprehensive Uncertainty Factors

A 4

Population-
relevant
S\IHIGH

Figure 4-2. Derivation of four types of SV Point Estimates from adverse effect concentrations reported in the

¥

Population-
relevant
S\ILOW

4

Comprehensive

S\IHIGH

literature and compiled in the CEC Fish Ecotoxicity Database

\ 4

Comprehensive

S\ILOW
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Population-relevant SV ow
Distribution of Effect Concentrations from Literature

@ Bounded NOAEC - Measured

E Unbounded LOAEC - Measured
B Unbounded LOEAC - Nominal
2 Unbounded NOAEC - Measured
@ Unbounded NOAEC - Nominal

g Bounded NOAEC - Nominal

T T T T T Y A S S S T S TR SO B

(=] ¢l =] ' ¢l (=}
v v

Q
NOLLVIINADINOD LDAAAT Jo ADNANOTIA

Figure 4-4 Distribution of unadjusted effect concentrations (ug/L) used to derive the population-relevant SVLow point estimates (N = 167) for the 14 CECs

included in this document. X-axis values are upper bounds of frequency distribution bin intervals.
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Figure 4-7. Effect-specific population-relevant SVuicH values, by CEC.
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Figure 4-8. Effect-specific population-relevant SVLow values, by CEC.

193



Figure 4-9. Effect-specific comprehensive SVuicH values, by CEC.
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Figure 4-9 (continued). Effect-specific comprehensive SVHIGH values, by CEC.
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Figure 4-9 (continued). Effect-specific comprehensive SVHIGH values, by CEC.

196



Figure 4-10. Effect-specific comprehensive SVLow values, by CEC.
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Figure 4-10 (continued). Effect-specific comprehensive SVLow values, by CEC.
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Figure 4-10 (continued). Effect-specific comprehensive SVLow values, by CEC.
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Table 4-1a. Population-relevant SVHIGH values: Dissolved concentrations of CECs in surface water (ug/L)
above which it is reasonable to expect adverse effects in freshwater fish populations, based on currently
available published literature on CEC toxicity in fish (nd = no data). A blank cell indicates that data were
not sufficient to generate an effect-specific SV estimate. The mean population-relevant SVHIcH =
(geometric mean of effect-specific SVs) / UFpara.

200

Effect-Specific Population-relevant SV gu Estimates (ug/L)

Mean
ropulaél\c}n- Database = o
. relevant SVuies | - A gequacy UF S S < 2 =
Chemical Name (geometric UE S g g = o
mean of Effect- ('I'(abIgA:BT _“1)7) Z =X s £ g
Specific SVs / S T @ S S
[<5)
UFoara) (Ug/L) “ 8 o
Androstene-3,17-dione, 4- 3.23E+00 5 1.62E+01
Bisphenol A 1.77E+02 1 6.06E+02 8.83E+01 | 2.59E+02 | 6.80E+02 | 1.83E+01
Carbamazepine 2 99F+02 1 4.13E+02 7.07E+02 | 7.19E+02 | 1.33E+03 | 8.52E+00
Citalopram 2.37E-01 5 1.19E+00
DEET 7.10E+03 3 2.13E+04
Diphenhydramine 3.35E+00 2 2.26E+00 1.98E+01
Estrone 1.86E-02 2 2.02E-02 7.54E-02 3.39E-02
HHCB 6.02E+01 1 3.68E+01 5.66E+01 7.94E+01 7.94E+01
Ibuprofen 8.22E-01 2 2.70E-01 5.78E+01 2.85E-01
Lidocaine 9.49E+02 5 4.75E+03
Sitosterol, B- 1.01E+02 2 2.02E+01 2.02E+03
Triclosan 4.08E+01 1 2.28E+01 7.38E+01 4.04E+01 | 4.08E+01
TBEP 5.11E+02 2 1.75E+03 | 1.62E+03 3.77E+02
Venlafaxine 2.85E-01 2 7.44E-01 6.16E-02 | 4.04E+00




Table 4-1b. Population-relevant SVLow values: Dissolved concentrations of CECs in surface water (ug/L)
below which it is reasonable to expect no significant adverse effects in freshwater fish populations, based on
currently available published literature on CEC toxicity in fish (nd = no data). A blank cell indicates that
data were not sufficient to generate an effect-specific SV estimate. The mean population-relevant SVrow =
(geometric mean of effect-Specific SVs) / UFpara.

Effect-Specific Population-relevant SV ow Estimates (ug/L)

Mean
Population- —
relevant SViow Database = e g
. - Adequacy UF © 5 < 2 5
Chemical Name (geometric (UFonrs) S g £ = S
mean of Effect- (Tablgg -A16) Z =X E E g
Specific SVs / 'S T ) s S
UFpata) (ug/L) @ a &
Androstene-3,17-dione, 4- 1.27E-03 2 2.54E-02 2.54E-04
Bisphenol A 6.22E-02 1 3.82E+00 6.36E-04 1.27E-01 | 1.65E+00 | 1.82E-03
Carbamazepine 7.88E-02 1 2.54E-02 7.25E-03 | 2.29E+00 | 5.66E+00 | 1.27E-03
Citalopram 2.54E-04 5 1.27E-03
DEET 1.27E-03 2 2.54E-03 | 2.54E-03 | 2.54E-03
Diphenhydramine 5.27E-02 2 3.56E-02 3.12E-01
Estrone 1.15E-04 1 3.18E-05 3.18E-05 1.68E-03 | 1.02E-04
HHCB 9.10E-01 1 5.91E-01 8.65E-01 1.16E+00 | 1.16E+00
Ibuprofen 4.17E-03 1 8.65E+00 6.36E-05 | 2.83E-02 | 6.36E-04 | 1.27E-04
Lidocaine 5.98E+00 5 2.99E+01
Sitosterol, B- 1.71E-01 1 3.18E-03 9.48E+00 | 4.77E-01 | 3.18E+00 | 3.18E-03
Triclosan 2 86E-03 1 2.86E-03 2.86E-03 2.86E-03 | 2.86E-03 | 2.86E-03
TBEP 1.67E+00 2 1.65E+01 9.54E-01 2.37E+00
Venlafaxine 2. 60E-03 1 1.27E-03 3.18E-02 7.02E-03 | 6.47E-04 | 6.47E-04
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Pearl River system, South China.

Environ Toxicol Chem 29(6): 1377-1384.
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ATTACHMENT 1-1.

List of CECs commonly detected in unfiltered surface water during 2010-2012 at sampling sites in the Great
Lakes Basin.

Androstene-3,17-dione, 4-
* Androsterone, cis-

* Benzophenone
Bisphenol A
Carbamazepine

* Chloroxylenol
Citalopram

* Coprostanol, 3-beta-

* Cotinine

DEET

* Diltiazem
Diphenhydramine
Estrone
Hexahydrohexamethylcyclopentabenzopyran (HHCB)
Ibuprofen

* Iminostilbene
Lidocaine

# Metolachlor

# Phenytoin

Sitosterol, beta-

* Tramadol

Triclosan

* Triethyl citrate
Tris(2-butoxyethyl)phosphate (TBEP)
Venlafaxine

Shading = CECs for which published ecotoxicity information was sufficient to derive a pair of SVs

# = CECs for which limited fish ecotoxicity information was located, which was insufficient
to derive the pair of SVs
* = CECs for which no published lab ecotoxicity studies in fish were located in literature searches
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ATTACHMENT 2-1.

Guide to Effect Categories, Adverse Effect Endpoints,
and Population-relevance in the CEC Fish Ecotoxicity Database

The underlined headers below, in Sections 2-1.1 and
2-1.2, designate 13 Effect Categories that may be
included in the CFED. No other effect categories
have been entered into the database. These are
conventional terms commonly used by agencies
involved in human health and/or ecological risk
assessment of chemical impacts (e.g., ATSDR (no
date), USEPA 1997) and ecotoxicological research
in fish. For each Effect Category, study design
features, example key words, and usage guidelines
are described. This guide is intended to:

* assist data entry personnel with consistently
assigning study results to different Effect
Categories in the CFED, and with
consistently assigning adverse and
population-relevant designations to specific
effect endpoints

* assist database users with understanding
database contents and locating information
of interest.

All effect endpoints (both adverse and other) that
are listed below were used to develop UF values,

while SVs were derived from only adverse effect

endpoints.

Relative adversity of effect endpoints is a topic of
interest in the ecotoxicity literature (e.g., Lewis

et al. 2002). Our approach likewise distinguishes
“adverse” from other effects. Effects not
designated as adverse include the following types of
endpoints:

* bioindicators of exposure (e.g., elevated
vitellogenin in male fish after exposure to
estrogenic chemicals),

» adaptive effects (e.g., hepatomegaly),

» effects associated with exposure to
xenobiotics generally (e.g., liver enzyme
induction), or

* precursor effects in an adverse outcome
pathway that have not yet been
quantitatively linked to adverse apical effects
(e.g., altered mRNA expression)

We designated population-relevance of effect
endpoints based on scientific judgement, as
informed by the literature. USEPA (1997) guidance

for developing screening ecotoxicity values indicates

a clear preference for effect endpoints “that can
impact populations”, including “adverse effects on
development, reproduction, and survivorship.” For
the purpose of deriving population-relevant SVs,

we define population-relevant effect endpoints as
those that directly relate to survival, propagation,
or growth, where laboratory exposure-response
information could be readily incorporated into a
quantitative, mechanistic population dynamics
model (Figure 2-2).

The integration of population modeling with
laboratory-derived ecotoxicity data to assess
population-level impacts of chemical exposures

in ecological receptors has had a consistent
representation in the literature for decades (e.g.,
Baldwin et al. 2009, Barnthouse et al. 1987, Brown
et al. 2003, Forbes et al. 2011, Forbes et al. 2016,
Pastorok et al. 2003, Raimondo and McKenney
2006, Spromberg and Meador 2005, USEPA 2009a,
USEPA 2009b), and has been recommended by
the National Academy of Sciences for prospective
EHASs evaluating the potential for pesticide
impacts to threatened and endangered species
(NAS 2013). Survival and reproductive effect
endpoints are of obvious relevance to population
modeling. But, there also has been increasing
attention in the ecological risk assessment
literature to incorporating adverse growth and
certain developmental and behavioral endpoints to
interpret the potential for chemical impacts to fish
populations (e.g., Hamilton et al. 2016, Hazlerigg
et al. 2014, Marty et al 2016). Our designations

of population-relevance indicated below in Section
2-1.1 were based on scientific judgment that reflects
these trends and patterns in the literature.

No fish ecotoxicity effects in the database were
reported as population- or community-level
endpoints? , per se, and none were located in the
fish ecotoxicity literature for the CECs considered
in this document. We recognize that the individual
organism is the unit of observation in nearly all
fish ecotoxicity assays, so all effect endpoints

are necessarily suborganism- or organism-level
endpoints.

It may be argued legitimately that all adverse
effects are ultimately related to the survival and
propagation of populations by influencing stress
levels and energetics in the individuals comprising
the populations. However, not all adverse effect
endpoints as reported in ecotoxicity studies may
be converted readily and quantitatively into effects
on survival, propagation, or growth. Low levels

of stress or energy expenditure related to certain
types of adverse effects from CEC exposures, such
as shifts in hematological parameters or plasma

2Examples of endpoints at the population and community levels of ecological organization:
e Population - absolute or relative abundance, intrinsic or finite rate of increase, sex ratio, age distribution, life table

structure, ete.

e Community - trophie structure, food web complexity, richness or diversity at various taxonomic levels, ete.



chemistry, micronucleus formation, discoloration of
liver, or alterations in blood antibody concentrations
may, in themselves, likely have limited direct
impacts on populations of fish. However, other
effect endpoints designated as “population-relevant”
are more clearly, directly, and quantifiably related to
survival and propagation of populations as reported
in the primary literature. Examples of these
include mortality, reduced egg hatchability, reduced
sperm viability, reduced predator avoidance,
increased embryonic deformations or functional
deficiencies, reduced larval growth, and increased
susceptibility to lethal pathogens.

In the CEC SV derivation process, Population-
relevant effect endpoints are associated with the
following Effect Categories: Developmental,
Growth, Survival/Mortality, Reproductive,

and Behavioral. In contrast, derivation of
comprehensive SVs utilized all CEC-specific
NOAECs and LOAECs in all Effect Categories.

2-1.1 Effect Categories that Include Population-
Relevant Endpoints

Behavioral

Description: These endpoints are related to
physical movement or orientation in response to
chemical (and possibly additional) stimuli. Included
are endpoints related to:

* activity patterns, responses to stimuli, or
behavioral clinical signs of toxicity in fish
exposed individually, and

* altered interactions (e.g., mating displays,
resource competition, aggression, or
predator-prey interactions) between fish
exposed in groups or between an exposed
fish and an unexposed challenge organism
or simulated organism.

Exposure: Any life stage; any exposure duration

Life Stages Evaluated: Effects may be evaluated in
any life stage.

Population-Relevant Adverse Endpoints: Based on
scientific judgement on a case-by-case basis, these
include behavioral endpoints related to:

e survival (e.g., startle response time,
swimming speed, predator avoidance, or
feeding rate), or

* reproduction (e.g., nest defense or
spawning behaviors).

Other Adverse Endpoints: Endpoints not related

to survival or reproduction behaviors that could

be integrated into a quantitative, mechanistic
population model - e.g., righting reflex or light-dark
preferences.

Other Endpoints: None; all behavioral endpoints
were considered adverse.

Exclusions: None; all behavioral endpoints are
included in this Effect Category.

Developmental
Description: These effects occur post-fertilization

in the exposed generation, or in subsequent
generations.

Exposure: Exposure may occur in any life stage
and any duration, but at least some of the exposure
must occur in early life stages within the same
generation being evaluated, and/or any life stage(s)
in generation(s) prior to the generation being
evaluated within a multigenerational study.

Life Stages Evaluated: For the most part, effects
that are observed in early life stages (embryo, larva,
fry) are reported under the Developmental Effect
Category. Abnormalities in immature and adult

fish may also be reported, but only if exposure had
occurred during a developmental life stage of the
same generation, or in a previous generation. Life
cycle tests and early life stage tests typically include
developmental endpoints.

Population-Relevant Adverse Endpoints: sex
ratio, early life stage growth and survival; timing,
rate, success of hatch; anatomical deformations or
malformations® .

Other Adverse Endpoints: occurrence of intersex®,
metabolic, hormonal, genetic, gross or histological,
immunological, circulatory/blood, neurological, and/
or physiological abnormalities in early life stages,
or in juvenile or adult life stages if exposure had
occurred as specified above.

Other Endpoints: Enzyme inhibition, induction or
activity, mRNA expression of genes.

Exclusions: Behavioral and Cancer endpoints
observed during early life stages are included in
those Effect Categories, not in Developmental.

2 Severe anatomical deformations and malformations have been observed to directly impact embryo or larval survival under labora-
tory conditions. Developmental toxicity assays do not typically track survival of malformed versus unaffected individuals through
adulthood. Even if severe malformations (such as spinal curvature) were not observed to affect early life stage survival under labora-
tory conditions, it is reasonable to assume that such malformations would contribute to high mortality rates during later life stages in
wild populations. Less severe deformities that are not directly fatal may indirectly adversely impact survival and reproduction in fish
populations in real aquatic systems by affecting ability to capture prey and/or avoid predators, impact mating performance, or reduce
resource competitiveness. Other deformations, such as elongated sword in a swordtail fish, have unknown but suspected negligible
relevance to fish survival and reproduction. For these reasons, developmental endpoints were individually assessed using professional
judgment as to their utility to quantitative, mechanistic modelling of population sustainability.



Growth
Description: Effects related to body size.

Exposure: Sexually immature (fingerling, juvenile)
or mature (adult) fish; any exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish, only.

Population-Relevant Adverse Endpoints: changes
in whole body size, such as body weight, various
length metrics, girth, and condition index (weight/
length).

Other Adverse Endpoints: changes in
morphological characteristics with unknown adverse
consequences

Other Endpoints: changes in specialized
morphological characteristics, such as, decrease in
sword length in swordtail fish

Exclusions: Growth endpoints observed in early life
stages should be included under Developmental.

Mortality/Survival

Exposure: Sexually immature (fingerling, juvenile)
or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish, only.

Population-Relevant Adverse Endpoints: Reported
results are sufficient to identify a LOAEC and/or
NOAEC for mortality, which is the only endpoint
included under this Effect Category. Reported
LCxx values are not included.

Other Adverse Endpoints: None
Other Endpoints: None

Exclusions: Early life stage mortality/survival data
are included only under Developmental. Behavioral
endpoints related to mortality, such as predator
avoidance, are included under the Behavioral
Effects Category.

Reproductive
Description: Endpoints are events and effects

related to, and influencing the capacity for,
successful procreation - up to and including
fertilization.

Exposure: Sexually immature (fingerling, juvenile,
subadult) or mature (adult) fish, or direct pre-
fertilization exposure of gametes; any exposure
duration

Life Stages Evaluated: Effects evaluated in
parental (adult) fish, gametes, or embryos, only.

Population-Relevant Adverse Endpoints: functional
changes in reproductive organs of exposed adults;
gametogenesis; production, survival, mobility, size,
and viability of gametes; timing, frequency, and
success of spawning; fertilization success, GSI.

Other Adverse Endpoints: reproductive effect
endpoints that are not readily quantifiable with
respect to reduction in the capacity for procreation,
such as: external structural change in reproductive
organs of exposed adults; reproductive hormone
levels; gross pathology or histopathology of
reproductive organs; external secondary sex
characteristics.

Other Endpoints: mRNA expression of
hypothalamus-pituitary-gonad axis genes;
biomarkers of exposure to estrogenic or androgenic
contaminants (e.g., vitellogenin as biomarker for
exposure to an estrogenic substance).

Exclusions: Behavioral endpoints related to
reproduction are included under the Behavioral
Effects Category; changes in reproductive
organs in early life stages are reported under the
Developmental Effects Category

2-1.2 Other Effect Categories®

Circulatory/Blood Constituents

Exposure: Sexually immature (fingerling, juvenile)
or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stage effects should only be included
under the Developmental Effect Category]

2 Intersex is a commonly measured metric of CEC effects, particularly when exposure to estrogenic substances is suspected. While
intersex is considered an adverse effect to an individual fish, the mere presence of oocytes in fish testes does not preclude the viability
or sufficient quantity of that fish’s spermatocytes such that overall reproduction in the population is not impacted. Harris et al. (2011)
found that even severely affected males do sire offspring. While it is possible that the occurrence of intersex is indeed indicative of
significant reproductive impacts, no peer-reviewed laboratory study quantifying a functional relationship between the occurrence of
intersex and reduction in fish reproductive success was located. Harris et al. (2011) found that proportion of offspring sired per male
fish was negatively related to intersex index in a severely polluted river. However, it is not clear whether intersex is the driving vari-
able, or simply correlated with the principal effect. That is, it is not clear in the Harris et al. (2011) in situ study whether reduction in
reproductive performance was due to alterations in classic reproductive endpoints or to disruption of reproductive behavior, or to some
other unidentified effect from exposure to estrogenic chemicals, or other chemicals. Hence, for the purposes of this document and until
lab studies provide further clarity, intersex is tentatively designated a non-population-relevant adverse Reproductive endpoint.
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Description: Endpoints include physiological,
functional, or anatomical pathology of heart or blood
vessels; blood cell formation, bone marrow, lymph
nodes, spleen, thymus; hematological parameters,
blood or plasma chemistry; and heart enzymes in
blood.

Endocrine/Hormone

Exposure: sexually immature (fingerling, juvenile)
or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stage effects should only be included
under the Developmental Effect Category]

Description: Endpoints include: measured
concentrations of endogenous steroid and non-
steroid, endocrine and neuroendocrine hormones,
hormone precursors, or hormone metabolites in
various tissues; evaluations of gross pathology or
histopathology in organs and tissues related to

the endocrine and neuroendocrine systems (e.g.,
hypothalamus, pituitary, thyroid, pancreas, adrenal
gland, or pineal gland).

Reproductive hormone levels and effects in
reproductive organs are not included here; they are
included in the Reproductive Effects Category

Genotoxicity
Exposure: sexually immature (fingerling, juvenile)

or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stage effects should only be included
under the Developmental Effect Category]

Description: Endpoints include: RNA/DNA ratio;
DNA or RNA fragmentation or other damage;
nucleic acid synthesis; mutations such as nucleotide
substitution; chromosomal damage or aberrations;
incomplete or otherwise abnormal cell division,
mitosis, or meiosis; micronucleus formation; cell
nucleus abnormalities; abnormal DNA synthesis or
sequences.

Gross Pathology
Exposure: sexually immature (fingerling, juvenile)

or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stage effects should only be included
under the Developmental Effect Category]

Description: Endpoints include morphology and
external features of the whole fish and organs,
including: overall coloration, spotting, and
macroscopic lesions; organ size as absolute organ
weights or relative weight (e.g., HSI); enzymes in
blood indicative of specific organ damage. Nodules,
other non-cancer growths, rough surfaces, and
other surficial tissue anomalies are included here.

Exclusions:

* Pre-cancerous and cancerous lesions should
only be included in the Cancer Effect
Category,

* Pathology endpoints for certain organs/
tissues that are principally related to other
Effect Categories should not be included
here, such as Reproductive, Circulatory,
Endocrine, or Neurological

e Pathologies in early life stages should be
reported under Developmental

Histopathology
Exposure: Sexually immature (fingerling, juvenile)

or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stages are included under
Developmental Effect Category]

Description: Endpoints evaluated internally in
organs and tissues include microscopic lesions,
cellular changes, ultrastructural (subcellular,
organelle) changes, ete.

[Early Life Stages are included under
Developmental Effect Category, and hematology,
gametogenesis stages, and histopathology in
reproductive organs are called out in other Effect
Categories]

% The CEC Fish Ecotoxicity Database (CFED) generated in this study included principally subchronic or chronic exposure duration
data. Future updates of the database and CEC SVs may include acute an Acute Toxicity Effect Category to record LCxx or ECx
toxicity data if an empirical exposure duration uncertainty factor is eventually developed. No laboratory assays for the 14 subject
CECs in this document reported cancer endpoints. Database updates may include a Cancer Effect Category if cancer endpoints are

reported in future lab studies in freshwater fish.



Immunological
Exposure: Sexually immature (fingerling, juvenile)

or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stages are included under
Developmental Effect Category]

Description: Endpoints are related to immune
system function, and may include inflammatory or
autoimmune responses, pathogen susceptibility, or
levels of circulating immunoglobulins, lymphocytes,
macrophages, neutrophils and eosinophils,
antibodies, antibacterial peptides, interferons,
cytokines, lytic enzymes (e.g., lysozyme),
phagocytes, etc.

Neurological

Exposure: Sexually immature (fingerling, juvenile)
or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stages are included under
Developmental Effect Category]

Description: Effects are related to neuroanatomy
or neurophysiology. Endpoints may include
neurotransmitter activity or gene expression,

receptor abundance, activation potential, central
nervous system (CNS), peripheral nervous system
(PNS), locomotor, sensory, mechanosensory, brain,
spinal cord, cranial nerve, axon, dendrite, synapse,
olfactory, ocular, etc.

Physiological/Metabolic

Exposure: Sexually immature (fingerling, juvenile)
or mature (adult) fish; subchronic or chronic
exposure duration

Life Stages Evaluated: Effects evaluated in
exposed sexually immature (fingerling, juvenile) or
mature (adult) fish.

[Early Life Stages are included under
Developmental Effect Category]

Description: Wide variety of effects related

to biochemical function, and maintenance of
homeostasis (including osmoregulation). Endpoints
include: respiration rate, ventilation rate, or
oxygen consumption; stress indicators, oxidative
stress, or antioxidant abundance or activity;
enzyme synthesis, enzyme system induction (e.g.,
cytochrome P450), or specific enzyme activity in any
tissue (except blood); food assimilation efficiency,
energy metabolism (e.g., glycolysis); alterations

of mRNA transcription or translation; xenobiotic
metabolism rates/metabolites; environmental
preferences or tolerances (e.g., thermal tolerance).

225



180 011-1'F :Vde paurwijep (vde) v [oudydsig (ozionserd
SOLIdS uonnyIp “1/8n zg-6'1 :dO aw SUOTJEIUIIUOD SATIPPE A[10BX ‘(d0) 1ouaydif100 nm?q.us q
500T oner paxij {Apms 180 66470 :dN juojodinbo - uononpur urudSoq[AA ‘(dN) 1ouaydjAuoN
10)e M SKep ] ) MouurjA JsouI[e SUOI)BIUIIUOD ‘sauoutIoy)
‘[e 10 ueng Surpury-ouel ¢1/3u 82-8°0> 179 ‘s0$DH ‘soAInd :aAnoNnpoudey ‘(za3q)
: : peayie,| ‘poonpur urudSo[eyA : S[eOTWAYD)
<1 Juownrodxyg 1/8u 0 1-€0°0 :zdd osuodsar-amsodxa [orpensajAuryio-e/ | otueSons
1onuo0d snjd sjoAd] amsodxa 9 {pasnpur urudFoq[ANA ‘(zA) 101peNS2-g L | ’ ™
(Hdd.L) arereqyd
(14xoy1&ye-g)siq
3/3 : £ :
010z 19)SBWIAIL m\mﬂ . H,.Emr_l 31 sKej vmsMHM: d110dor1 J0 Ayeriows ou d%«wﬁ_ﬁ_wto_z TOWOIqENN-GYET SJUBPIRIOY dWe
2 10 11eag yS-Z2d 19y 1 / wwmum gdll wa P 9¢ W A P JON “aBvwEp VN J[qISIAd . P VNA pue (g9 JUBPIEIOY €
[onuo)) peayeq :AidIxojouss
9JeOZUIQ[AXIY[AYIR
-0w0IqeNA-GH C T
(Hdg.L) overeqyd
(1Axay[Ay1e-7)siq
3/3 : A :
0102 Q)W w\mﬂ Pt &) sKej M,»M:o " d110doa1 J0 Aeriows ou umMM__Mto_\,_ TOWOIqENAN-GET SjuBpIR}OY dwe
X WAL . T uur I ) ¢ 004 uep.r i
210 11eRg 0SS 193 51 / wmw_EmwwH rIa P 9¢ ; .mE P 1ON “aSvwep VNG J[qISIAdT o P VNd pue (ge.L) JuepIeoy |E
101100 peomed -AIxojousY 9)BOZUAQ[AXAYIAID
-0W0IqRIA-G 4 C T
(Jonuod pue dINXIW
Surpnjour) sdnoi3
SUOIIRI)UIIUOD dWES [1e Suowre Aep/o[ewdy/
:20nsodxo aImIXIAl uononpoid 330 paumeds s339 ‘paonpord (NV.L) uoFoniu (orueSiour
10 ‘9)Jel UOTJBZIINIR] "(%8') [013U0d $339 ‘uruado[anA ' L '
G107 1B . MOUUTA . ’ BIUOWWE [B)O ], uadonsa
1o SuonsuIY [onuod snjd ‘(¢HN T/Sw| Iorep skep [z peoue] UIuAo[[)IA Ul uey) (2%9°87) 1y3iy IOAI] pue ewIse]d “za9) —
7€0°0) T/8W 97T :NV.L SOOUAIOIIIP JueoyIuSIs|  ApueoyIudis Ajeron :aAnanpoaday R — sy Kxeut
1/8u gz 0 Auo zag oN "dnoi3 juounean “Arenon [otpensajAuIpa-eL 1N Areurg
samsodxa DFD 9[3urs I9U)I9 10J [OJJUOD WO}
JUISJJIP AppuediyIusis
jou A)I[eHoN
(1oded
S so10N ur payiodar uayMm ‘sanfea anoy uonem( | soroadg ysig s[eorway)) 9[3uIg QIMIXIN pajenyeaq syurodpus sDHD wauodwo) £1080183 5T
paInseaun) SUOHBINUIIUOD) ‘A10Bare) 100143 QIMIXIN
amsodxg $1001J9

USL UI sjueuruejuo)) urdrowy SuruIoouo)) sarpnis A}0IXo], 9IN)XIJA [BoTWaY)) AT0JRI0qRT U0 dIn)eI)I Jo Arewwing “L-€ INJIWHIVLLY

226



227

an . (pore pauruI)op
Apmys Ayanppe 1/en 009101 -Vdd P} SUOT}RIIUIOUO0D (vdg) Vv [ouaydsig (10z1onserd
. 71/8U 0002-01 ‘A Huslogjipun SANIPpE SUONEBNUIIU0D c ‘
1L00T QIN)XIW ¢SILIOS judjodinba uononpur uruaFo[o)A (za9) SOUOULIOY)
/83U 0001-01 :2d| Iorem skep p1 Aqrenxes . . amsodxa juojodimnba )
[e30 BIOLIOD) | UONN[IP OIjeI PIXIY . SOSDH ‘SOAIND . :9A1ONpoJday [o1pensajAuryjo-e/ | s[eorwoy))
. [0I)U0D QANISOJ ‘orruaan() ‘poonpur uruao[oyA .
¢so199ds ouLIB]Al asuodsar-amsodxa (z49) 101pense-g/1 oadonsy
[01U0D JUSA[OS sseq eog
{poonpur urudSo[[ANA
A3 d
uononpord w_oﬁm s
. peuos ou010)s0)s)0)aY
1 Te[noI[[oF Ioul ‘BIsoxe . [oueysadwe)
L00T . -11 pue ‘[oIpenss .
[019)s0}ISRI) [N QInyxIw (AN) JB[NOI[0] PIseaIoul : . [o19sadwe)
[€ 30 BSIOH- pazIPIXO g 30 181 001 ‘01 ‘0 REILHNY skep 1T YsIeIqeZ pantodar JoN sisousSorewads -g /] ‘9U0131S0)$3) Joueisons-g SQUOULIOH Jue[d
HOSHERSHID N E@%o%. IA-11 HRBOljENA Jo (%08) _e%o:m.m
e T WIS DoTEASIS - SUORIUIOUOD BWISE[J o :
PEE L PRSIl N :aAoNpoaday
A3ojoypedoisiy
PeUOS 2U019)50152)0)Y Joueisadure)
L00T -11 pue ‘[o1pensa .
QNGNS o) InmxIuw (A®IN) sorewr . 1019350dwre)
I¢ 30 BYSIOH- QT80 AINIXT oy} jo /5n ‘o1 ‘| M sep 1 S1JeIq0 pauodarioN ul paonpur urudor[an "HLL "anoIssoss ‘JoueISOyIS- SotiotioH el
uosuenSLIY) pa1l N 3 JO /o0 001 “01 "0 ysyeiqez 1 paonpur ut [IPUA ‘uruaSofjana jo “ Mvwv _obu.momm.m_
SUOIBIIUIOUOD BUISE] ° ’
:aAnonpoaday
/80 0T 'vdd
d;
180476 :dO uonoe Jo AMmmwv MMMHM.M M_m (10zronserd
Apmys /80 81 :dN [(EE; suonoNpul|  SpOu IB[IWIS PAPNJOUOD . d0) 10usYCIA0 ‘sjouayd
00T . . y | . uoHoNpuL ULSFO[[OYA (dN) TouaydjfuoN .
e 10 wBL AyATIIppE oIN)XIU “18u9:zd| Iorem skep 41 ) MOUUTIA uIuago[[o)IA|  (OATIIPPE SUONBIUAIUOD -anonpoida “(za9) sauouIoy)
I nd 1z yuownadx g ‘1Bugro:izdd peayie ou ‘0sOd /1 WV amsodxa juojodinba -anmonp d or sbmum_wﬁwﬁu.mi s[eorway)
uS1sap oner paxiy ‘[onuod ‘paonpur uruoSo[[)A : A.w o .8 owedonsy
Ipe1}so-
sn[d sjoAQ[ amsodxa 9 ) 1O1pensa-€lL ]
(1oded
S— so10N ur pajiodor uoym ‘sonjea oy uoneInq sa10adg ys1j s[eorwoy)) 9[3uIg QINXIIN pajenjeaq sjutodpuyg sDHD wduoduwo) 1039183 53
PAINSEIW) SUOBIUIIUO)) ‘K10Ba1e) 109143 QXTI
amsodxg S109139

(panunuod) |-¢ INJIWHIVLLY



pasodxa Appoarp

Areyow
pue “Ayiqeyorey
‘sanijewIouqe oA1quig

sKep SOAIqUId Ul sanI[euLIouqe
s10mas pajeredos . :Jeuswdolanag
€ :synpe requswdojarap
909 PUE PauIqUIOd sdnoi3 (Koupry 10A1]
pasodxaun (soA1quid paseaour ‘dnoid
%0t udunean amsodxd Y31y pue ‘mof 118 :ABojoyredoisiH
qe10T . : wolrj ‘s)npe ainsodxa y3iy ur ‘synpe . :
1210 sneD oSpns pajeanoe [01JU0D 10J JUAN[IIO JIMM| T19%eMm sokiquig BN pajodar joN pasodo woi SoKIqud {0U012)50)$2)010Y ammxtwr xodwo) Juan[ge JLMM
A1epu023s {)00‘0EH| JO (Ssuonnyip Iojem 0} Juonyyo -11 pue [OIpe1sd
o o ysyyerqaz ur 309J32 [epudwdojarap o
Jo Aunwwod|  €:1 pue ‘611 ‘0) %ST ‘%S ‘0 ; ewsse[d ‘ASojoyed
sAep ou ‘safew jnpe ur 3 .
oy dimm P Snpy -11 paonpar ojewdy 1od peuod “Knqera
SHp ) oA1quid ‘uorponpoid 335
SOAIQUID 9[QRIA PIINPIY :
’ :aAoNpoaday
“ymou9
Kyeyrow
pasodxa Apyoarp pue “Aiqeyorey
! . A1
sAep SOAIqUId Ul SonI[euIouqe mun.‘:mctoﬁac oAU
¢ synpe reyuswdojorap ._MMMM:__ N_Mwwn_
sdnoi3 pasodxaun (soA1quid pue Anepow| | . w.. A m@.x a._ QUIXBJB[UD A
BE10T amsodxa ySiy pue ‘moj| - wolj ‘s)npe s1ioda 10 pasearour ‘dnoid :..m .o oo“McMM oowm_I [1ZoIqIjuon SIEAINOoRULE
BE L QUOI
‘Te 3o snjen ‘[0TU0D JOJ QINIXTW Y} UT A soA1qug APIN) pau 1N ansodxa y3ry ur ‘synpe :Hm M: ﬁﬁa mw_ ourdozeweqre)) Teoh Ud
DAD ydes Jo 1/3n 01 ‘S0 ‘0 ysyeiqaz pasodxa woiy soA1quio o ﬁwmﬁ d cM m%o Hm d usydoururejody
wr
skep ur 309339 [eyudwdooAdp vmnﬁ_u g E:MQH\V
P Snpy ou ‘oewdy 1od . e
SOAIQUID J]qEBIA PAONPAY ofiquia ‘uononpoid a5
' :aA11oNpoaday
-ymol9
(10ded
S so10N ur pajiodar usym ‘sanjeA Anoy uoneing | serdads ysig s[eorway)) 93uIg QIMXIN parenieaq syutodpug sDHD weuodwo) £1080183 O
paInseaur) SUOBIUIOUO)) ‘A10ba1e) 198443 QUIMIXTIN
amsodxg s109139

(panunuod) |-¢ INJINHIVLLY

228



“IXIW O1uaSoxse

[01u09 dAnESOU

(dINQ@) 1udA[0S SNTd

9¢

‘L8T ST1 ‘68 ‘0¥ ‘€T :SV'1
:(7/8n) suonenuadu0d

"a1sodxa yoom

] 191j& SUO[e INJXIW
O1U0301)$9 19}JB UOSS
1B} 9A0qe UTUSTO[[A)A
ewise[d pajeAd[o

(1/3n Z9¢€) uonenuIOUd
159y31y 18 A[Uo

s M po 0o UB)ORLINS JO UONI ouoydst 1ozronse[d
1) IM pautqu poInsEOW UEow JUBIOBJINS JO UOHIPPY (vde) v jouaydsig (10z1015P]
SEM S,0U0D SNOLIBA ‘(do) 1ouaydif100 ‘souayd|
SuImO[[0J oY) 1B SV'T UMM . ‘ ¢
Je JuejoeyIng . [onuod (dN) JousydjAuoN sououLIoy
: 10 uelg A POUIQLO9 "SAMXIM X038 (oreus ynpe) JAOQE PABAJD O uruoSo[[aN A BWSe “(zaa) :S[eOTW
600t S002 I# 12 TR A9 o1uagonsa oY) woly paredord| 1o3eA\ | SAep 4] 10 £ mouuru paytodarjoN ©P 1229 ) TEHA d i -STEOVHRTD
[® 19 SLLRH PAUIULIDNOP SIAIND ’ : 03 pareadde syuouneon :uononpoJiday [o1pensa[AuIyIo-e/ | owegonsy snjd
219M saInmixIul 359} eredog peayieq :
9su0dsaI-ouoo woly JUB)OBLINS MM XU “(zd9) 101pensa-g L1 JUB)OBLING)
nduwod ‘s sow 10, d30719 ¢ drUOJ[NS sam
pMAMod S0z ‘(uonedIUNUIWOD [eU0sIad] 150U 10§ TUSZOIINA (SV7D) aweucy] TN
je sjuouodwoo o ewuse]d Joom-[ ‘IOAOMOH QuUAZUAq[AY[e Teaul] xopdwo)
BIA Joyne Aq papiaoid
ammxIw druegonsy
T SUONBIIUIIUOD [BNIR)
-aansodxa yoom
SOZDH 2A1109dsa1 B 910M,| .
[ 191J® 10U Inq ‘dUo[e
sjuouodwos aInyXIW J003s
anxiw d1uabouiss ayn
91U9301$9 JO SUONBIUIIUO))
01 amsodxa syoom g Ia)e
[011U0J IOAO PAIBAJ[D
Sem UIua3o[[aIA BUWISE[
(10ded
ur pajiodar usym ‘sanjeA ano uoneIn sa100dg st s[earway)) 9[3ur Qm)x1 d d
ouaIapY SO10N I pau L I moy hemg 19ads ystg [ed1way 3 s[suls XIN pajenjeay syutodpuy SDHD usuodwon £1080180 DD
PaINSBOW) SUOT)EIIUIIUO)) ‘A1oBare) 1083 QIMIXIN
amsodxyg S1091J9

(panunuod) |-¢ I NJNHIVLLY

229



¥T°0 °91°0 ‘PU:V
T Tern DU
.ﬁ _ ﬁ.m w @. AzU S[OAR] {1, 10 AN[Iqeyley (%6°0) (V) sjouanry
. ! m m.iw v.m A.V b [210} “AJI[ELIOW UO 1030 speuos (%6)
SLEl mo € ﬁvv 0 :NS4d (orae ou ‘sdnoig aisodxa ‘sKoupry ‘searoued (ND) [oueisadure)
: : ol I
S00T ‘T [019)s0}ISeI] )| 608 T'L e ~ asd . ! [[® UT QW) yojey uedut ‘IOAT] ‘pue[S PIOIAY) + (YD) 1019sodwre)
1S,0U00| I skep 87 soA1quiy) pajtodar joN : . SQUOWLIOH Jue[d
10 UdUBYUOH Pa[[Bo AIMXIN Ppaonpal ‘uoneIduadop Jo A3ojopedoysiy (%€1)
aInjxrw Jeurwou (/30 (g) SurjAein ;
. IOAI[ SNOLIDS,, ‘souourIoy proIAy) (NSg) [ouejsoys-g
ySry pue ‘(7/3n () wnipow % ‘ ¢ “(oy /"
. ‘ornsodxo jo sAep ‘Anenown yymold (%L°SL)
(7/3n 1) mop 38 (17/3n) 5,0U00 L 1SIL] 10)J& € PaIeAd[q ‘[eluswidojansd (4s9) 1019150018
juduoduwrod panseaw UedJA ’ ’
‘ronuo)
W
1°0< e paads Surwrwims
-901) PAdNPaI :9BAIR[ |
N 100< .S S HoRRy ) ‘pantodar jou a1om
Paonpar :SoAIquid 14 osuodsar Jurwuims
. . QINXIW [BIOIOUIUIOD
A 1070< [ease *yenow oy ur s1ouaSuod
e paonpar Aysuop urads pue suorewIoj[eut '
: : jusuodwo) -jussaxd
pue ‘sdnoi3 juounean [je|  ‘ojer Suiyojey 0AIquId
oq Kew (7geI00)
ul paonpar AppuedyIugis|  oyer uonezinIdy 14 o0
60-4a 9 dImxIw onues (usy 0430 Gps a1am Ao [Audydrpowoiqeldo0 (60T
: (OSINQ) 1u2AT0S SNTd ‘QrruaAn( pue Ajpiqeia wieds|  uononpoid 839 ‘Ayrjenb :
1102 [eIoIOWWOd uonezI[af . . . JO sjunowre d9e1) -gag X
. RESTIVY BAIR] pauodarjoN| 04 JAN [ 3 A[uo sojewr| pue Ajsudp wiads ‘[SH ]
e 19 o4 a1y Jo are pajroday o . 101je) . . . {(gageuou) 19430 [RIOIOWIWOD)
< 170 “10°0 ‘10070 0A1quId) pue ‘[SD pIsearddp )MO0I3 pue [BAIAINS
UONBINUIIUOD) skep 0G1 [AudydipowioIqeuoN | SIUBPIRIY dwe]]
((JNN) 607-AA g [eUTWON]| ysyeiqoz pamoys sdnoig jusuneorn npy “Ayjerrow 20 01 8002
olewd) 04 [IV JAN | 18| pue ‘SuoneurIojewl ‘jel )
sofew ul pue ‘NN 10°0<|  Sumyorey oAiquig 04 VdAS ut paucdar
: : syuauodwos 12y10
)& SO[BWIQ) Ul [013U0D 19A0|  (Jdy § J& peouswiod « 200p) 1030
10198} UONIPUOd IAYSIY a1nsodxa () “\HAEEo3p) 133
o ’ [Auaydipowroiqedo
Apueoyudis synpe 04 Juswidojans@ )
‘oyer Suryoyey i6<
10 ‘suorjeuLIoj[ew
‘[BAIAINS UO
$1991J0 ON :S0A1quId ()
(10ded
S so10N ur pajiodar usym ‘sanjeA anoy uoneing | sordeds ysig s[eorway)) 9[3uIg QIMIXIN parenieaq syutodpug sDHD wauodwo) £1080183 O
PaINseaw) SUOHBIIUIIUOY) ‘A10ba1eD 198443 QIMXIN
amsodxg s109139

(panunuod) |-¢ INJNHIVLLY

230



aanippe Ajdurs
saIpnys 108 :SOHD [ENPLAIPHE O} peuos ur gy
: 'SOFD peIsdl|  aansodxo woiy payorpard ’ (19z1onserd
DD 9[3uls pue PUE “IOAI] UT S9)I[0qE)oU (dN) 1ousydjAuoN
71/3u ¢ €7T {dN A[[enpIAIpur usomjaq jou a1nsodxa aryxiw . . ‘orereypyd
41114 SIMIXIUI 9y} UT Pasn : () . 9% PEUOS puB IOAT| (dHAQ@) 2rereqyd .
1/8u 0507 dJHAA| oM skep 0 pue ‘peuos pue 03 osuodsar ssams TouaydiAye)
‘[ 39 UBpIOf | 9I9M SUONBIUIOUOD ysypron ur wsijoqejow pidi| pue (I&xayAype-)ia
: 1/8u 0SS vdd JOAI] UDOM)I] SIQJIP orjoqeioj\ samsodxa| L C s . s[eorwoy))
amsodxa owres A310ug :SOTWO[OQERIOIN ‘(vdg) Vv 1oudydsig
oy “Auoreddy QInyeudIs J1]0qeIdN QInXIW Ul peuod ABojoIsAUg/WSII0GE1 sadonsyg
B A PUB IOAI] USIMIOQq SIQJJIP 1015 4 d/WStIogeIRN
QInyeusdIs J1]0qeIdN
(a2 /30
‘nis jnpe) 001 ¥e uononpoxd
Ul p)sa) Os[e s[reus smouutw | 339 Jo uoneurwIe pue
! 3 T e T ST ¢ Aquo ‘K
-sjousydjAne 184001 01 €1 °1°0 ‘0 peoqred | “1/8u o1 32 uononposd (£Tuo “Apmis 7H)
. . 1Zdd - Apnis Qe pajjonuo)) . _ uononpoid §3o pue ysiy ut A[[enpiaipur
vdd cdd Ao zad passexdep 1nq ‘/8u | NS %ST< .
skep ¢ (sarpmys P1se) os[e sem 7AH
Surpnpour ‘suaSonso pue [0 e uononpoid je dieo ur utuaSo[aNA
) : (191eM IOALI pUE ‘IoJeM :AJuo za4g ) - : A pue Juanjjze) “1/3u 'z 03 7/3u
00T [EIUSWUOIIAUD : {(Aluo N 332 pajeasyo /38u PoIBAQ[D ‘SjusumIeRI)
de) pojeULIO[YO9p) S|ONUOD| IR A\ _ uruae3o[[aN A WIS G'(0> Je painseaw (z49)| ueniyo dLMM
‘[e 19 Surjqof| Jo AjoLIRA B UIR)UOD ’ dInjewuwur) [< Je So[ewdf pue uonn[Ip JudAN[IJo [[e ’ ’
’ : ’ aanedou omy snid € 94,001 05 sAep : C :aA1oNpolday [o1pensa[AuIye-e/ |
0} poULIIJUO0d dres so[ew ul uruaSo[[)IA| 03 pasodxo no1 moqurer
‘6T ST1 :(191BM IOALI YIIM| 8T uanyyyyg £10108] UONIPUOd SUIRIUOD QINIXIWL
Arsnoraaxd sem 3N ‘(Auo I pareadrqg 1/8u| Ul urudSo[[o)IA PaeAdq
’ SuOnN[IP) JUIN[IJH U1 — T ’ yS1om pue yI3ud| [e10 ], xa1dwoo juonyyg
Xassy ‘projswoy) QInjewuwur) 001 e so[ewsay ul
Apnjs Mo[j snonunuod NS uj _ ((Ajuo
wolj juanjjo non pue J/3u 0< Je so[ewr oms ) ymos
o3emas pajear] moqurey Ul 10108} UOLIPUOD pnis ¢33) ymoao
Juaniyyyg pue [1M0I3 paonpay
ISD pue Kianoe O¥d
T/BU0GL/YLET *L'LE/S 89 paseaioep Apuesyrusiy Aanoe 4O
‘0'81/6'%€ “1°6/€°81 syurodpua -ofewep YNA| :16ojoishyd/orjoqelsin
SINIXIU O JO [9A9] ‘0F/8°6 TH/IH QIMXIN [[® 10} SIM)XIW Y} 0} JepeuoS pue g winids| ofewep YN( [epEUOD
Ie[IUWIIS 919M S[ONUO0D|  (S[OJUOD IOA0) PAIBAJ[D :A121X010U8D)
€102 amsodxa yoea Je 7 . () . e (T4) [otpense-g .1
18U SyI| IR skep 1 0 9AIIR[A1 sasuodsal| Apuedyiugls uoissardxd| 7 WnIds ‘urudof[aiA . SoUOULIOH
‘Te 1o eny 0} 14 Jo onel 1 T e ‘ool g - YsypIoon d 3 . (19) suonsg
— uSisop onel paxiy I'TL°68€ 981 L'6-Cd pue sasuodsal UTUSSO[[93IA UL wniss ISH
: : : Jnjosqe quouodwod| [9A9] a1nsodxd yym puan :aAoNpoaday
18U 6 18T ‘v 1v1 [eorwayd yoes 104 Suisearou] "paAIsqo ‘ymouo
999 ‘€°9¢ ‘691 ‘0 14 Q10M S}O93J0 JySrom ‘Aenon
Apoq 10 Kyijeyow oN
(10ded
S So10N ur payrodar uayMm ‘sonjea anoy uonemn | sereds ysig s[eorwoy)) 93ulg QIMIXIIN parenieaq syutodpug sDHD wauodwo) 10301 530
PaINSEBOW) SUOT)EIIUIIUO)) ‘A1oBare) 1083 QIMIXIN
amsodxg S10939

(panunuod) |-¢ INJNHIVLLY

231



‘sdnoi3
X1 g -ysiy
Ul paonpai AIpunody
7 PUE dJel UOTBZI[1}IO,
00€/00% P . i
o ‘ ‘o 14 ‘seayxiw SOAd
Auorxoy ¢ , o\oomv X ooﬂm\wom e aseqeje -UBty ut uonvwwe Ul 1) Y} UT UTUOSO[[oNA
Vdg 2oueyuo 00€/01 "9°0/01 -:SO4d/vVdd qerep pue uonEZIONIEA [re3 ayp ur ut 1193
[o1uod aAnesou e X03099 ysij ur pajrodor : 918l UONBZI[1)19)
AuoIsIsuod Jern[eoojedoy ‘sdnoid
snyd ‘sdnoig juounesn xis jo are synsaI1 ydg pue K)1punody 7.1 (punodwod
10U S90p SOAd 1o . Apms . amyxIur SO4d-ysy [[e ut . ] (SO4d) areuoyns
10T [810) B 91oM ‘Apn)s dImixIul uj ‘ydd uey) o1xo} d1ow pue [ ‘p1oiAy) ‘peuod pajeurionyyrod
opnJouod sioyne I\ | uonerouad ysyyeIqaz utuago[[a)IA Ul uonINpal QUL00ION[JId]
RERERGHEYS| . SO4d ‘Ajjerouan ‘10AT] ur ASo1opedosiy . ‘1azronserd)
119 504d Jo 00€ ‘00T 9°0 ‘0 :SOAd BN parwiai-amsodxg ‘SuoneULIOJ[RW ‘Y)MOIT (vde) v rouaydsig amjxrw Areurg
renuajod Suroueyuo . o 4. SR ‘sdnoig juownean| - .cEE:m Sm 50 ! !
-Ay101%03 359}, 00 002 01 0°Vdd , Pl o9z e Apea| PO IPMMRS HOIEH IS0
(1/3n) SUONLIUSOUOD 03 s3urpury Auew 00J, :Jeluswdolanag
01 papudjur Apmg : ’ ul 3MoI3 uoneziniojf
ainsodxa [eurwou 50d poonpay ‘SOAd
— saIpnys -o[3ur
IS DRI RIS 71/ 00€ dpnjout Jey)
SQIMIXIW [[e ul yajey-jsod
74 Ul PaAIasqo Ajrjeliowt
PUB SUOT)BULIOJOP %00 [
‘19A9] 2Insodxo
€6LE 6LE ‘9L :ATuo 7HH WM UIuaSo[[oNA
- K A
sosuodsar (1/8u) KAyoruagonss pOq 9[0yM ofew Ul pudI} amsodxa-sod
I1e 3o1paxd QImxIul [8)0) 03 Jud[eAinba Sursearour JuedyIugig
SYOOM G 10J PayoRI}
jou Aew [opour SUOT)RIJUOOUOD [OIPEI)SI *dnoi3 amsodxa Y31y LW TRl 0K IG WS
aanippe ojdwis juoyodinba pajewnsy (AN Apmis o Q) Ul 9SBI[AI PIOI)S I W oﬁ\ q (z4) [o1pensa-g.1 (sououioy
INIXTW ue Juiyore
800C ‘Te pue ‘sasuodsox jnpe) s aampt Ie[NONISI) PUB ‘SSOINS P HIeH “(z93) ‘JouaydAyre)
. . 101 A\ SAep 41 ul Se S)[nsal [eonuap] : . ‘[eluawdolanag
19 Aysoynf aAnonpoldar awos 6L1 ‘6°L1 6S°€ :7dA BYRPIN A1uo Surumeds ‘K1punsdy ssonons Suiumeds Kz [orpensa[AuIylo-e/ | s[eoruay)
Aquo Sunorpaid| 002 ‘07 ‘v :7d osoueder ~Alue zad ‘uononpouid 339 [e101 1od womon @ d99 ¢ P ‘(dN) TouaydiAuoN orueSonsyg
10y [opowr 0005 “00S ‘001 :dN poonpar ApueoyIusis nanp 159
. :aA0NpoIday
poo3 Koruadonsyg — ("7/3u) s[2A9] Juounean pue ‘puan ursearodsp CBAAINS 111
:9pN[OU0 SI0YINY Y31y pue ‘wnipau ‘mojg parejar-amsodxy ! b Py
[EUTWIOU “QIN)XIW O1} PIXI] ‘ISD 10 [eAIAINS -UIEHON
JINPE UO S1991J9 ON
(10ded
S so10N ur pajiodar usym ‘sanjeA noy uonemng | soreds ysig s[eorway)) 9[3uIg QINMIXIN pajenteaq syurodpuyg sDHD weuodwo) £1080183 O
PaINSeaW) SUOHBIIUIIUO)) ‘A10ba1e) 198443 QIMXIN
amsodxg s109139

(panunuod) |-¢ INJIWHIVLLY

232



¢/TT0/T0 (dN/Vdd
(1/8n) 2ImxIA (Auo sdnoi3 k3010351 peUOT
’ 3u9y 4 : dik
1002 N SO[IUdAN()|  QIN)XIW Ul UIS SO} theba] Apoq uo ‘YN W utuadoqonA (dN) 1ousydjAuoN @ocoa 1A
Te 19 jemy 180T T T0 0 :dN e s4ep 09 ysiy S JWES [)MOI3 pIoms 192432 ON "HIMOIG pioAs :aAnoNpoaday ‘(vddg) v jouaydsig sozionseid)
e ul puax) SuIsearodq o ’ Amxiw Areurg
1800z TTO0 vdd [felploms ur puo) Sulsearddq ‘ymolo
0FD-213uIg
Afrenprarpur 180t AN
Sw 4 :
ety X e Ut w0 -vdd sdnoid amyxru uornjerouaJop
uorssardxa yNJw WQIMIXIA (synpe) ’ ’ A3ojo1s1y peuod (jouaydjAye
100C Ul Udas 3oy s pue ‘sisorodu| | (dN) 1ouaydjAuoN .
) uruago[eNA 19Je M\ skep ¢ ysiy . VNYJW uruoSo[eiA . 10z191)501d)
eResy | Juorod 10w 5T 81 001 02 0 : eIpIoNS $109JJ0 JB[IWIS PIMOYS uonoONpuUl QWAZUS -annanpoida (vdg) v 1ouaydsig oI Areur
" loen - nw W\E “_ . m w ] N b sdnoid amsodxa ysig IB[NO1ISA) ‘U0IssAIdxd -entonp o ’ &
yoeyq "vdd ueyy T/8W Ol C ¥0°0 -vVdd VW wruasopjana
juojod dzo0wr JN DAD-013uIS : ’
‘payroads
J0U 219M FJgRI0
pue gqgeuou
partodor 9081 JO S10u23U09
Pl oiy10adg juesaxd
QI0M $1991J9 JYI0 ON. 2q Aew (QgE0)
-aansodxa o3 Jord [onuod -
o epen < Y
60C°HAE S ¢I1T00 (orruaan() Ew@ JURIIP Ot a3 )Mo0I3 JO Xopul ue se 1Auaydipowoiqe}oQ (602
0102 [eIOIOWIWIOD :(301p 8/3n) . nq ‘[onuods oy pareduiod -4ag X
PRI skep 0¢ [SyIyM paruodar joN JUAWIAIOUT YI[030 AJreq JO syunowre ooe1)
[e 30 ony] a1 Jo are pajroday P99J 2} UT SUOTIRIUIUOD ’ 5 m. ‘dnoi3 ainsodxa 1soysy o m‘_ ’ « euiou) 10U [RIOIOWIWOD)
SUOIIEIUIIUO)) QINIXIW [BUIWON]| 1 oy ur Ajuo amsodxa "HIM0ID Had B sjuepIRIOY dwe[ ]
[AuaydipowoiqeuoN
01 anp pamolireu 20 01 8002
Apueoyrugis o1om =4
VdHSN ut papodar
St juswaIt GHI%0 syuouodwos 10
((dageodp) 1oypo
[Auaydipowoiqesaq
Y%L6<
(10ded
d; ¢ d; 3 d| di
N So10N ul pajiodar usym ‘sanjea anoy uoneing | seroads ysig s[earway)) 9[3uIg QIMIXIIN wo.HaE?m syurodpug sDHD wouodwo) 10301 530
PaInseaur) SUOIBIIUIOUO0)) ‘A10ba1eD 108443 QIMIXTIN
amsodxg S109139

(panunuod) |-¢ INJINHIVLLY

233



‘pajejaI-uonenuaduod

LST :dINL sem uonanpal YY3udy [re],
€€S "XINS 'sdnoid armyxiur yyoq
8'1¢ :OHd ul paonpar Apuedyrugis
€0L VA a1om aInsodxo
08L1 -ZdD SINOY 96 PUe ‘7L ‘8Y
(Vv armxIur X000‘01) je sojer Jeoy "sdnoid (dN.L) wdoyowii],
(71/3n) [eUTWOU g SIMXIA JUSWIBAT) UT JOUURW| 9Bl 1IBdY ‘SJUSUWIDAOW “(XINS) (sonoiqnue
el10z 18 (eAre| PIR[2I-UONBIUIIUOD ‘SuoneuLIojop ‘ajel Jjozexoyourejng 10)90[9-g
- S[oNuod| IdJeA\ skep /0AIquID) pauodarjoN Ul paLINdd0 BwWIdOPa des|  Suryojey ‘ouwn Surydey | ‘(OHJ) dPHO[YI0IpAY 9uounean pidiy
’ JUDAJOS pue yue[q Snjd ysyyerqaz J]0A pue ‘uorjeuLIO}op ‘[BAIAINS ‘YIMOID) 1o1oueidoig ‘ondoaidenue)
L'ST :dNL Teurds ‘yi3uo| :Jejuswdolanag (V) proe oLIqIjoud s[eonnadeuLIRyJ
€°€S 'XINS [re) paanpar jnq ‘sdnoid {(z9D) surdozewreqre)
81°¢ :OHd [01UOD Ul SUOTJBULIOJOP
€0L:vd ON 'sainsodxa arnjxiu
8L1 79D £q Pa399JJe J0U dIoM
("7/3u) suonenuadU0d JudWIAOW snoduejuods
[eurwou — 7 IMXIA pue ‘jer Surydey
‘owin) Suryojey ‘[eAIAINS
passarddns
A[oAnIppe sem sisouaSo() moIs ‘1SH
*dnoi3 Afuo 174 oy ur ‘ss000ns dn-wims o,
001/0T (paseao uetp dnoxs 00 TIN+194| “ANTIqeyoey 9, “Aiqera
'SINOY Q4 AIOAD ‘01/01 “001/1 ‘01/1 ‘0/0 amsodse Ul POAISSQO SeM 9% ‘uononpouid 339
[BMIUAI (PIM J1JBIS (1/80)aN/(1/3u)aq soye skep (eae] SUOT)ORISIUI puL uononpoid 330 a10]A| :ydrey-1sod sAep 0y IV (ouowoy
$a1nsodxa aIMXIu [BUILON] $90UAIdYJIP JuelIodut ‘uononpul Urud3o[[aIA (33)
900< dpud [e10A9s 101 081 P35 fokiquia 10J UWN[OD  2INXI Uo JIOIABY2Q d1siuogejue uorssaxdxa urjord OIpe1SoAUIYIo-. Touydie)
zue pue ury siutodpus | M| coanons oAl I9N) J [09 (IMXIA,, IABYaq onst 1 ! 19} [OTPELSI[AUIYIo-BL | S[EoIay)
10J INIXIW A} Ul 1/8u01 ‘1 ‘0 g4 -onpoxdos S 99S — 9I191] P10931 0} PAJE[2I-UOIIBIIUDOUOD|  I0YS Jeay ‘uononpul ‘(dN) 1ouaydiAuoN owoFonsy
JAnIppE-uou A[1Bd[0 180001 ‘01 ‘0 :dN UONBULIOJUI YONW 00], pamoys dN uruago[[ana Apoq ’
AIOM S199JJ2 DHD somsodxa s %M%oo ‘sdnoi3 g1g4g up ‘sdnoi3| ojoym ‘sisousojowred
DD 9[SuIs [BUIWON] 21nsodxa [[e ul so[ewdy ‘Ol XoS ‘[BAIAINS
PIEMO) OTJRI XIS PIMIYS yojey-ysod sAep (9
AyStyH "syusunean ‘[eluawdolanag
£q pajoajjeun [BAIAING
(10ded
S so10N ul pajiodar usym ‘sanjea Anoy uoneing | sordeds ysig s[eorway)) 9[3uIg QINIXIN parenieaq syutodpug sDHD wauodwo) £1080183 50
PaInseau) SUOILIUIOU0)) ‘A10ba1eD 198443 QUIMIXIIN
amsodxg s109139

(panunuod) |-¢ INJWHIVLLY

234



LST :dNL
£€5 XIS
8'1¢ ‘OHd
€0L :vd
08L1 :Z9dD *dnoig armyxTw
¢ 3
(v a2yt X0p0*01) (71/ ‘3 Ioy)ie Ul paAIesqo (L) widoow]
[eUIWOU g AINJXIJA pue *dnoi3 SeM [SD UO 199JJ0 “XINS) (sonorquue
‘sornsodxa [eorwayd 9[3uIg Kue U1 poAIdsqo ON 'S[oA9] a1nsodxd o
’ : (mpe : K3oroyyedosty peuod J[ozexoyjowejng 10300[q-g
q1102 ‘T8 SeM [SD) U0 109JJ0 ON|  QIMXIW [)Oq Ul POIJBAS[D
REILYYY skep [z AN ‘sisouagojowed ISH ‘(OHd) 9puLIo[yo0IpAY ‘Quounyean pidip
19 BIIINPRIN S[0U09 *dnoi3 arsodxa JINL sem BISaNe 914000 ’ : N
ysyyerqaz :aA1oNpolday 1ojouexdoig ‘ondaidonyue)
JUDAJOS pue yue[q snjd Ay} INq [[B Ul paIdy[e 'SO[BW) puk SO[BW Ul
‘(Vd) proe ouquyoud, | s[eonnadeuney
L'ST :{dINL sem sisauagojeunadg PAAIISQO 2IoM SO)WRS
’ ‘(zgD) aurdezewreqie)
€ €S 'XINS o3e)s armjewwl 0) o5e)S
81'¢ ‘OHd 9Je[ SIMEewl Wolj sYIyS
€0L-Vd
8L1:Z24dD
(1/3u) SUOILIIUIOUOD
[eurwou — 7 INXIA
(10ded
N So10N ur pajiodar usym ‘sanjeA anoy uonemng | sereds ysig s[eorwoy)) 9[3ulg QIMIXI parenjeaq syutodpug sDHD wauodwo) 10301 530
PaINseaur) SUOILIIUIOU0)) ‘A10ba1eD 199443 QIMIXTIN
amsodxg S10939

(panunuod) |-¢ INJIWHIVLLY

235



LST :dNL
€€5 *XINS
8'1€ :OHd

€0L :Vd
08LT :ZdD

(v 2amxtwr X000°01) (1/3n)

‘dno13 OHd
ur AJUO SJUSUWIdAOW

paonpail pue
Kyireyrow JueoIusIg
‘UTUOFO[[0}IA PIseaIoul
Apy3is pamoys

Vd pue OHd ‘'OHd
0) pasodxa sojewd)

samsodxa

amyxiw £q pajooyje

JOU QI9M SAWIAZUD JIIAT]
pue ‘10}08] UONIPUOD
9uSrom pue yySud|

Apoq ‘AyiAnoe Jurwuims
JO 92130p ‘Ayi[eloN

UOIBAIIOR QWAZUD JOAIT

_ d : ds
[EUIWOU & JMIXIN pue " Hm meam. M@wwww UuaB0[IYA >mo_o_wwmmm _h_mm_m e T EV%EE sonorquue
‘sarnsodxa [eorwayo 9[3uIg PUE OHd 1940 $3] POSBAIOUT $IOAT] ISH i1 (XIS (sonoiqn
(ynpe Ul POSeaIour Sem g :ABojoyred sso19) djozexoyjouwejng 19Y00[q-g
cloc e oy} ur eljrydoseq pue
A ‘Aes d. ¢ A ¢ di
10 BIIOINPEIN S[O1U0d A SARP I AZN) SIH “Alscoworecag ut errydoursos paseaour AT (OHd) 2puor201pAY JusuyEan pci
: [syjeIqaz Paj[Nsal sjuduEeal) [[8 . _ : :ABojoyredoisiH 1ojouexdorg ‘ondoridenyue)
JUQAJOS pue Jue[q snjq PeY So[RW {SI[BWOY Ul :
‘sorewr up “sarnsodxa ‘1o1neyag ‘(v4) proe ouquyoud |  s[eonnadeuieyd
L'STdNL ue OUINIOA ISA] PasEaloap .b_.mto {(z9gD) surdozewreqre)
€'€S 'XINS OHd Pt V4 sarmyxwr onsodxo yIry Al W ’ <
. “Z€dD Ioye soewdy ’ ' ‘ymodo
81 m .O.Im UI US3S SBM OUWIN[OA P
: ow . OMIPISBIOM o out By “M\M. o
8L1:ZdD 1nq ‘somnsodxo LIYSI]S -IoAT] ot}
(7/3u) suonEnUdUOd . ur errydoursos pasearour
[eUIUOU — Y QINIXIJA] dNLL PT6 XINS pey So[ew ‘SO[BW) Ul
: : 19)j® A[uo sojewd) ut ’
QUIN[OA IOAI] PISEIIOAP
POAIOSqO SEM SWIN[OA
:2InIXIW 9I1nsodxo Mo
IOAT] POsBaIdo(
(19ded
ur payrodor woym ‘sonjea anoy uoneIng | soroods ysIg s[edTwoy)) 9[3uIg QIMIXTIN pajenteaq syurodpuyg sDHD weuodwo)
oouaIRyY S9N PaInseau) SUOLIUIOUO)) ‘A10ba1e) 198443 QUIMIXTIN S SIRER
amsodxg S109J3

(panunuod) |-¢ INJINHIVLLY

236



SO[BUI UI PIAISSQO SO[EUIAY/oe (%8¢) (OdTdN)
(oqiuaan( BAO-SI}S9) OU pue ‘onjel ordKyouayd 91e]AX0qIBIAXOIOIP
. weo) s Joyne 001 0S ‘0 JeATe] S[eWJ /R UO J0)J2 onel ‘eA0-SIISo ], [ouaydjAuoN
oﬂuoomNo _o Kq pazisayjuAhs :(7/8n) amxrw| 1) A\ sAep 001 /0K1quia) paniodar joN oN ‘sdnoig juouneorn :Jejuawdolanag “(2%79) (DA1dN) SIUXI Teur
13 BN QIMXIA| 9} JO UOHBIIUIIUOD [RUIWION eyepaul yjoq ur gD pasearour| (D) 10joe] UOHIPUOD 9)e[AX0qIBIAXO[)Q N &
osouedef pue dnoi3 amsodxo y3ry| 9yIrom jom ‘Y3udy (e -OUON
ur ypSuo] [1e) paonpay Ymoao [ouaydjAuoN
SeIvtRy /et ( %M\ow\ﬁxo QLI
(oqruaan( sorewr ordKyouayd OHEdN) 37 . bt
[ouaydjAuou (z-1) e . [oudydiAuoN (%)
001 ‘0S ‘S0 JeATe| Ul POAISSQO BAO-SIIS) onel ‘eA0-SIISO |,
100T 'T® H0d -uone[nuLio} . . ) (0dzdN) 21e[AxX0yIaIp
(/8n) eamxrwa|  10je AN skep 001 /oA1qUIo) poyiodarjoN| ou pue ‘Orjel 9[ewoj/A[eul :Jeyuswdolanag
19 QeI [eIOIoWWOd [ouaydjAuoN X1\ Areurg
AU} JO UOTJBIJUDOUOD [BUIWON]| eyepow U0 J09JJ0 ON 's9[qelieA| (D) 1030BJ UOLIPUOD ) ( )
B ST 2In)XI
FOILXIN osoueder moi3 uo 310930 oN|  ySrom .63 ‘qpSu9y [rey, EMWW EWMVWMW
LIMoID [ouaydjAuoN
'sdnoi3 DY Ioyjo
S[o1nuo0d ur jou Inq ‘amsodxa -asuodsai [e10) ul puon
JUQAJOS pue que[q SN[ [o1pensa-g/ | 1oye Sururoap juedyrusis
asuodsal (830} Ul puony © pue porrad Aoudje|
01/82/001 :UYSIH Suruioap JuedyIugIs pasearour Apuedryiudis
: A ¢ -1s0d sA ¢ -3sod s
1/01/05 PN saep (ovAlR] puE HoIed3Soc AP 21 Hoae3soc SAUP osuodsar (za49) (sououuioy
1°0/1/S :m0 71 :oBAIRT] Je ‘orAIR] pasodxa uf| 7] Ie ‘OeAle] pasodxa uf . .
600C (1/30) ot 1o S0AIquI9) 18103 ‘A3190]0A ‘Aoudye| [oTpenSa[AuIYIo-B/ | [ep1012)s)
[ 10 3900 (1/8v) zad/ca/14 N A o s MM:ME dnoss sevodsol uomw_w_w,w hwu%ua Ammﬂ _ov__uoﬂwww.mi MMM.MMHO
01 °1°1°0:2d4 G :soA1quig peomed DD 1dyjo ur jou nq 12103 10 ‘A}100[0A -[el0INELRT 4 d : d
8701 ‘174 sty pasodxe-1q ur ‘Kouoje[ ur suoneIde
001 ‘0S S :1d asuodsai [e10) ur puan jueolyIusIs A[[eonsnels
:(7/8u) Sururjoap jueoyrudis ou ‘yoyey-ysod skep 7|
S[OAJ] JUSUIIBII) [EUTUION]| yoyey-isod sAep 71 1e Je ‘soA1quio pasodxod uy
‘soA1quid pasodxa uy
(10ded
N So10N ul pajiodar usym ‘sanjea anoy uoneing | seroads ysig s[earway)) 9[3uIg QIMIXIIN parenjeaq syutodpuyg sDHD wouodwo) 10301 530
PaINSBOW) SUOT)EIIUIIUO)) ‘A1obare) 1083 QIMIXIN
amsodxg S109139

(panunuod) |-¢ INJWHIVLLY




‘dnoig ainsodxo
Y31y ouIxeje[uoA
ur Aoudje| pasearour
pue ‘dnoi3 ainsodxo
431y uordordnq
ur yy3us] Apoq ‘syutodpud
pareadrq ‘uordordnq [BIOIARYQQ UO S1991J0
PUE QUIXEBJR[USA IO} P)E[2I-UOIIBIIUSOUOD
asuodsar adeosa 1830} oN ‘dnoi3 aisodxa
0002/000$/0ST/0ST USTH ur puon Sursearna| ySiy ur azis Apoq
0001/00sz/5C1/STT mwQE ‘saansodxo paonpar Ajjuedryrusis
e 002/008/52/ mNSN,\MM auroxXoN[y 10 :sounsodxa eate|
smsodxo gy ‘ot (dNE/NTANES/XTD) skep QUIBIIAS J9)JB S)OYJO asuodsax
. : ) (eeAre] pue | oN :soinsodxo oeare | ‘dnoid amsodxo ySiy oyl €10} ‘“AI100A ‘Aoudje| (dng) uordoxdng
600T Mop 18 saInsodxa) - samsodxd XU [PUIHON el S0AIquIo) ur syutodpud 0m) asay)|  — ddoueploAR I0jepaid ‘(NHA) duIxejejuo A (syuessardopnue)
‘[e 39 Iojureq [eotay2 d[3uts RIEM smouutw ‘8ud Apoq ur osuodsar paonpax ‘|eJolineyag ‘(JAS) surenios s[eonnadeuLIRyJ
Se suolenueduod 000 ‘0001 ‘00T ‘0 :dNd skep ¢
ouEs 0005 “00SZ ‘005 0 :NFA ¢ sofiquy | PEWEd paraiye sOAD oY) Apueoyusis s 3uo| Apog (X14) eunaxonyg
R JO QUON| "QUIXBJB[UIA ‘osuodsar odeosa &30} ymoao
ot pasTL SAIMXIN ommn mm_, mmn 0 a8 ur udos a19m dsuodsar pue AJ190[9A UI Spudx)
0sT 5Tl $T 0 X' odeoso [10) pasearodp SuIseaI109p Ul PojNsal
:(77/3u) saansodxd : ’
S0 o[Burs [eurmoN pue Aoudje| pasearou] amsodxo aInyxIw oY ],
"QuUI)OXON[J I0J UIS 'pa1odyge Apuedyrusis
orom osuodsar adeosd arom porrad Koudre|
1810} pue A)100]0A|  Iou Sud] Apoq JIOYION
ur spuar) SuIseaIodp :sarnsodxo oA1quig
juedrjiugig ‘sdnoid
juounjean uordoxdnq
10 ouI[eIIds Aue ur
UQ0S 2I0M S103]J9 ON
:sarnsodxo oA1quug
(10ded
S so10N ul pajiodar usym ‘sanjea Anoy uonemng | soreds ysig s[eorway)) 93uIg QINMIXIN pajenteaq syurodpuyg sDHD wauodwo) £1080183 O
PaInseaur) SUOILIUIOUO)) ‘A10ba1e) 198443 QUIMIXTIN
amsodxg s109139

(panunuod) |-¢ INJINHIVLLY

238



1oded * Sjewwew ur|  pajrodor axom sjurodpud
dnoi3 jonuoo aanedou §N1d ) )
Ay} ur papnjoul : SUOIIBIIUOIUOD ATJOR 10130 ON "A[oAnoadsar
jutodpus ATuo sem, . . - Areor3ojooeurreyd ‘ornsodxo skep (40) uroexopoid: (onoiqnue
00T ‘T8 Aeyiow pue o1y 000t oohoﬁ o,oo "otH ysijuns paas juaeAInba mo1aq| § 19 %00 Pue sAep ¢ .mo : BOICL) . w n.f
001 "00T "09 -PoIN| Torem\ skep g¢ ; (N'14) eunexonyy [ISS ‘dIVSN)
19 spIeyory papn[oul synsax -upjdwung [1oA,, SUOIBIUAIUOD|  JAY® 9/ 4 ‘SABp G¢ Iayye AlpenioN
01 ‘01 ‘9 Mo ’ ‘(ndr) uojoxdnqy S[ednnadeULIRyd
ys1y A[uo ‘arnsodxo Je Pa1Imodo| 9,0 sem sdnoid amsodxa
exe) ojdnnuy o ADWm:\wmu\ﬁ_Wmm_ saIIXIW 0y sesuodsar yS1y pue wnipaw
1.
— Apnjs WSOd0IOIIA] smnsodxa EMEM\ oner poxig 11e 1nq ‘pajrodar joN mo[ I A)epIoIN
JLID0)BWIAY
:poojg/Ai01e|naul
/3 001 T8 10U p _m_\_wmw In2J1D
< < < < < m
0001 "00€ 00T "0€ 01 mq "2Insodxa JO S[OA] ‘ISH “GimoIs ‘[eAIAINS
[0IJU0D JUOA[OS /83U 00€ pue 01 oys 38 e Bm usydourue)aoy
‘Jonuod yue|q SOIIULIOJop JO doudesard [BAIET e ‘proe orjAores
lewuswdojanag
:(poyrodar PaseaIdu] ‘[RAIAINS AIj ‘UeSO[ILL],
600C druuag smouuTu ’ ‘uonponpoid : (dDd 1 snid)
jou os[e sonjel ‘sdnoi3| I1orepm 910K0 9J1T pauodarjoN| 1o ‘yoyey S0 ‘wononpoird ‘uojordnqg
pue poued peoyie 339 spro1o)s xos s[eornadeuLIRyJ
ansodxa [e 10J peyrodal 330 ‘souourioy OBUQJOIIIq
. [epeuOoS ‘SO1)S1I9)IRIBYD .
Jou §,9U09 DJHD) [ENPIAIPUI) X9S ‘SONISLId)ORIRYO oS AIBPE00S [1Z0IqIjuon
(1/3u) SUOTLIIUOOUOD X9s [euId)xo ‘uononpord . P d s ‘uoxoideN
QINXIW [B}0) [RUIWION 83a qm@%mm ‘so[qeLreA Gu.vm M,“MHMMM._MW_FSO
M0IS U0 $1091J0 O
o PRI ON “BuAT JYSOM
‘umolao
‘AirelioN
(1oded
- So10N ur pajrodar uaym ‘sonjea anoy uonein( | soroads ysiy s[earway)) 9[3urg QIMXIIN pajenyeay syurodpug sDHD yusuodwo) £1030180 O
PaINSBIW) SUOT)BIIUIIUO)) {A10Be1e) 10913 QIMIXIA
amsodxg S1991J9

(penunuod) |-¢ INJWHIVLLY

239



‘dnoi3
uonednooo
Aue u1 JOIABY2Q ISAU N
159U ‘OSULJIP ISAN
. 10 ‘sisoudgoreuniads .
wwmwm\w\mw\wm M, ﬁ.vm “ASororedorsiy »w.h_w_m_w%ws
11/€1/TT Mo €rm < ‘ !
{(1/8u) IOAIL "D 'ISD 'ISH AT “STH
) uo $199130 oN ‘sdnoi3 )
(dNG/NIA/IAS/X 1) . :ABojoyred uebio
saInsodxa aINXIW [BUION] : 1SD ‘A3ojoyyedoisiy (dng) uordoxdng
: . (N 3npe) sonsuRoeIeyd X9s|  *dnoid amsodxo arnyxrw : :
110T o : Ie[NONSI) ‘(NFA) duIXBJR[UD A (syuessardopnue)
101 A\ skep [z Mouuru Arepuoodg ‘uononpui| Ioy)e u jutodpus Aue 10j
‘Ie 39 Z3NYoS LS p'L 0 :dNd ‘sisouogojeunads ‘(g4S) Quireneg s[eonnadeuLIeyJ
e peayleq utuaSo[[eNA | partodar o1om S1091J0 ON carueSonolt « ) sunoxon
vo:. mom w ..Zm; JuBoIUIS pasoys BUISR m ‘sor “HHM.MWE 5 HH o
¢ mh ’ _n 0 u1s dnoig sisodxs ! \Q.H K S k
8770 XT1d XS A1epuood
, Y31y X142y .
(1/3u) :aAnoNpoaday
AluQ -dnoi3 amsodxo
sainsodxa DD 9[3uls UBIA (D) Jo1oe] UOIPUOD
Y31y ¥gs pue . .
ySrom ‘yysua]
‘sdnoi3 NgA yroq ur
‘ymoio
Ayeyow yuedyiusig
‘Aijero
‘PR193JJE JOU 1M
20udyeAd1d uoneuLIOj[RW
) pro pue [eatans|  Jundsyjo ur ooudeadrd
: I
(dN/ea/Ta) PRy [eare sdnoid jusunean uonewLIoj[eul pue
Ay} Ul paInsedw
roq ut uruaSo[[RNIA | ‘[eAIAINS “)i[Iqeyotey
9s01)) 0 Je[IWIS
ewse[d pojeasye AySTH “uowdojorep
SoIjel pajod[as : ‘L9
Bl paidl §9001/0°L/9°95 'so[ewa) aInsodxo SruoAIquig
SI0YEM JOALT :arnsodxo yS1yg
AIoIU0S01s0 Surumeds ( -yS1y ur ueds gD ur ‘[eluswdolanag (dN) [ouoydifuo (jouayd
Ul AJIOTU: I 3 . 3 u uou-:
800T ‘T8 HAl ! OTLLTZ/0p1 Jo 1asuo S osea109( "ysy [eyudred uruoSoran A ewserd dN) 10694 4 1A ‘sauouwnioy)
PaAIasqo :2Insodxo moJ|  Iojem JInpe) pauodar JoN ) : “(za) 101pense-g/1
19 119qNYOS oy [mun pasodxa ur usss STH £$5900NS UON)BZI[111) s[edrway)
10 9[qisuodsax ((1/3u) (dN/Za/19) o1 umorg ‘(19) suonsg
‘skep 0S1 pue 101ARYQq dAISSIFTe|  ‘wononpoid 339 ‘ISD sagonsyg
Apueurwopaid QINIXIW Ul SUOT)BIUIOUOD o : ’ ’
A)[B1IOW dADR[NWND :aAnonpoaday
are Aoty DD paInseaw UL
pasearour Appueorjudig ISH
ey Juowidpn( oy
*dnoig ainsodxo :ABojoyred ss049
uo paseq Paja9[as .
< R Y31y oY) ur pajead[e yS1om ‘Ysua]
2dD ! Kjirerow oA1quio ymolao
pue paonpar Ajpueojrusis
SeM $S909NS UONBZI[IMd]
(10ded
S so10N ur pajiodar usym ‘sanjeA anoy uoneIng | soroods ysig s[eorway)) 9[3uIg QINIXIN pajenteaq syurodpuyg sDHD weuodwo) £1080183 O
PaInseaur) SUOBIUIOUO)) ‘A10ba1e) 198443 QUIMIXTIN
amsodxg s109139

(penunuod) |-¢ INJINHIVLLY

240



S[A9] $5090MS §5900NS
2Insodxa awes :QINXIA] ( LOHRZITIS] 10 STaAs uoneZIIIy ‘Ajmout (uonggo
1102 T8 [o1peNsa-g/ | sem N HEZIIIoY . 1943 pue uonenudouod uLads uro)sIuag Juaniy
9 UOSUIAR) 0IJU0D JATIISO]| ‘0 sDAD oy RrM sep 1z HIPE) Ust duowwoy Xas “Kypend 'Pav0da1 8109443 ON ‘ISD “(ATuo urestuag) ‘[0121S0NIS-¢ It dind poom
! s L o 1059 www\w:v Sunysig 10 Aipuenb wiads mm_omwo_ M:oE.._os .xum I ’ ur uowrwod)
' ¢ 3 A
samsodxa DAY 9[3uIg [SO 10 §190J30 ON -aAnonpoiday SUI501SA0JAYJ
uruago[[ona ewseld £Sojouedorsty
‘A3 di :
S)Npe yim se pasn ,mow_MHwomNWm UIUABO[[aA| - PEUOS ‘SonstalonIeyd
oIoM S oo:mwsoﬁw. o :mM dxo QM . i . H ewse[d ‘A3ojoyredorsiy X3s A1epuoods ‘[SH
it u 13 o X X
¢ / . _“wI IS5 ‘SOTISIIONORIBYD XAS|  ‘UOnINPUI UTUIFO[[AUA
awes jey) payrodar — seAre] AD “YImois ‘TearaIns ISH ISD A0 “Gmoi3|  :(unpe) sanonpoday
y3noay, sdnoss amsodss skep (orATe] dnois omwmmhmw%u M~Z ‘[BAIAINS UO S}09JJ0 ON|  Aesse uorssardSe jynpe
-Mo[J :Apmis ynpy [T :Snpy ‘synpe . R 'sdnoi3 armxiw|  “101ABYSQq 9dROSI [RAIR] (srerqororunue)
7102 QIyxTw Y31y pue Mo[ 10§ _— 19N SO urjou nq ‘dnoid 410q U paonpas [a1oAds -Joieupg (DDL) ueqredooL], sonpoud
‘[e 30 Z3NyoS Pasn s,0U0D UBIW WS Jey), amsodxa mo[ SOL oy} : N “(SDL) uesooLL],
[BMIUDI d1JBIS sKep mouurw . Sem Xapul uoissaid3e A3ojoyiedossiy ’ AIBD [BUOSIdJ
S pauodar :2ImxIw — synpy ) pue ‘sdnoi3 DD 1 yoq ) .
:Apnys oeAle] o 71 9eAre] peayieq [€10) UBSW :S)NPY I9AT] ‘STH
9LST “09S ‘0 :00L Ul Xdpur uoIssaI3se -ABojouEd UeBI0
oﬁwvmmm Muo:m%% Ho (FI0Y PSPt ey Sd[qeLeA J01ARYaq| (D) 10108 UONIPUOD
:(7/3u) sax X
& odeosa 10 yImoId P3udy WSom
ueaw )Y J[3uIs — s)Npy| S9[qBLIBA JOIARYQQ W0 $1oa150 0u oEAIE] MoIS
odeoso 10 y3moI3 : >
UO S}09JJ0 OU :9BAIRT -UIEHON
(1oded
SRS, o1 ur pajiodar uaym ‘sanjeA anoy uonem( | soroads ysig s[earway)) 9[3ursg QIMXIIN pajenjeay syurodpuyg sDHD yusuodwo) (10301
uol
Jod 1ON PAINSLIW) SUOENIUIIUO)) ‘A1oBare 18y T €D DHO
amsodxg S1991J9

(panunuod) |-¢ INJIHIVLLY

241



(%T cy) deare]
ul 9Jel1 AJijewriouqe
$5013 Y31y A[OAISSIOXD
pue ‘yojey o} dwn
paseaour ‘Ajiqeyoey
Ul QUI[9P JIDAJS PIMOYS
Os[e pOW-INV.L "1d
Ul SO[BW 9%, L PUB %001 sanieuIouqe
oy pamoys sdnoid ySiy-1971 ss013 ‘Ajfiqeyorey
= - ys :
suafonsanue slonuos pue uononpoid 330 ur PUE POU-INY.L 45t [ewawdojaneq
: 19yem dey pue juoAjos SNTd : | -INV.L ur ueds umeds 940 Ppozimaoy s359
M SOINXIW suonoNPal JUBDIUSIS
‘poumeds s339 ISD (sreonnooeunreyd
ur 219A9s 210U (sared 'S9[ew Ul urudo[[ANA
052 ‘0S ‘01 'sdnoi3|  ‘uruoSo[anA ewsed (JNV L) usjixouwre |, Jruadonsanue
600C Qweodq [rey] Suipeaiq) ewse[d pue [SH
JOAQ]|  I1BM skep 17 VL 10 ySiy-1971 :aA110Npoaday 10 {(197) 910zona] pue suouLIOy
‘[e 19 ung souewiojrad eyepoul ul 9seaIoul JURdIUSIS
g aansodxa yoed Je (/3n) VL g JoU JNq ‘pauW— pue MO| ISH + (Z4) 101pENSa-g L1 oruagons?)
dAnonpoidar osouedef ‘ISD ‘sojqerieA
3 - : Ax
w syuouuedur, 10 147 W (7/3u 007) [mois “jenow LT ul paseaidul STH ABojoyred sso19 SeImXI ATeulg
: ’ ' 7d Jo sarmxiw Areurq SN I1d : 'sdnoi3 1g730uing ydry| (D) 10jor} UOHIPUOD
peonput g U0 1993J2 ON ¢ c
-auofe 71 -INV.L pue pow-NV.L WSom ST
1/3u 00z ‘0 :Puore g Ul ur paseaout [SH ‘sdnoid Yymoao
VL [1e pue 43Iy ‘Areron
-Lg7 ut peonpar Ayniog
‘SoIMXIW NV L pue 13T
ur paonpar uononpoid
837 ‘sdnoiS axmyxtw
[[® Ul S9[BUId) Ul PIONpal
pue sorewr 197/¢d
Ul PAIBAQ[D UTUITO[[ANA
(10ded
S so10N ul pajiodar usym ‘sanjea Anoy uonemng | soreds ysig s[eorway)) 93uIg QINMIXIN parenieaq syutodpug sDHD weuodwo) £1080183 50
PaINseaw) SUOHBIIUIIUOY) ‘A10ba1e) 198443 QIMXIN
amsodxg s199139

(penunuod) |-¢ INJWHIVLLY

242



[onuod SN1d

‘dnoi3
QInXIW Ay} ul FULLINOI0
SUOIIBIUIIUOD
: uononpul 359I
Qs B I} [V (xos 9 (Juesinauoonue
oy ] ‘soSueyod [eIOIARYDq uoissaidxa ouon
WQIMIXIA JeUIULIdIOPUL (z9D) durdozeweqre) TINS
2102 I8 Kq paruedwoooe :0118U9
10)e M sAep g1 ‘oriuaan() i ‘(XNA) SUIXBJB[UD A TISS :sSnip
19 Sewoy ], . ouuI POId)[ QJOM| 1S9} QOUBPIOAE J0JBPAI {(X1) dunexonyg sanoroypAsd)
oo_.‘NmU - ymoig pue ‘uonengar :[eJoineysg ’ SIEOINEORULE
0s ..xZ> peated quawdo[oAdp uomnau Teon d
01 X UI POAJOAUT 9q 0} UMOUY
:(7/8n) semsodxa
soua3 Jo uorssardxyg
[eurwou D)D) J[3urg
asy
I0J PoJen[eAd o1oM
S19s O Jeuonppe
Uy pojen[eAd o1om *SIOPIOSIP [e2130[0INAU
dyay pue ‘xejodiq I9UI0 YIIM PAIRIDOSSE
‘uorssaidap 1ofew 001 :ZdD 395 10} sutoped (Juesinauoonue
“L0g sodery ‘s1501919s ordnynu 0S ‘XNA poyiodas ouuw JUSJSISUOD ON "PAJBN[BAd suroped (z4gD) suidozeweqre) ‘TUNS
‘eruarydoziyos 01 :XTd| 1o1eM : ‘pantodar JoN 195 ouod [[e AJ1esu uoissa1dxa ouon ‘(XNA) SUIXBJE[UD A TISS :sSnup
pue sewoy ], 10N peayie
‘s uosunyred :(7/8n) semsodxa ur pajerngoi-dn /payoriuo :0118U89 ‘(XT14) eunexonyj aAnoeoyoksd)
‘s JOWIAYZ[ Y| [eurwiou g AIMXIA] a1om suzoped uorssardxd s[eornadeuLIRyJ
‘wsnne AIepuodas ouad (SV) 1opI1osip
‘asy arypedorpr wnnoads wsnny
uewny ym
pajeIo0SSE Soudd
JO$19s 7] pAseL,
(1oded
sous10gY So10N ul pajiodar uaym ‘sanjeA anoy uonem( | soroads ysig s[earway)) 9[3urg QINMIXI pajenyeay syurodpug sDHD yusuoduwo) £1030180 O
PaINSLIW) SUOT)BIIUIIUO)) ‘A10Be1e) 10913 QIMIXIA
amsodxg S199J9

243

(panunuod) |-¢ INJWHIVLLY



"PAAIISqO
QI0M SOT)S1IONIRIRYD
X3S A1BpU0D3S JA[ 10 ¢ 10
[01u09 A UI [3M01I3 1O [BAIAINS
I101eM UONN[IP B SNTd U0 S)09JJ3 ON "SI[BWIAY
Ut I0uINg 508< urud3o[[oNA
‘Tenudjod 1€ S9[BUL UI PIJBAI[D m?wm g :
2002 oruagonss pajedionue (APIN) ISD ‘syuaniye ‘seq xuh bww_%ooom
1210 adio YSIH pue ‘wnipdjy| JIojem skep 1z Mmouuru -91qearjdde JoN Ul QUOI)S? PU. [OIPRI)SD LonoNnoids QX1 xo1dwo)) wanig dLMM
o4 L ‘MOT YIM SILAM WolJ peayie JO $,5U00 paInsedaw ' ..u P d
JUdN[IIR %001 PUB ‘0S ‘ST 0 03 Teuonjzodord axom ..ctso._w
‘Airelon
'SALMAM TUSIIJIP sasuodsar uruaFo[[a A
9211} JO YOBS WOIJ Judn[jJo *SO[RWIAY UI %00 ] 03 %ST
dLMM JO S[oA9] uonnig pue ‘sajew ul Juenjo
%ST 01 %ST> Udomieq
poSuer uruoFo[[A
10} DHON ?UL
S[OJJUOD JUA[OS PUB Jue[g
SE/S°LS ST0/STL
‘T°0/S ‘Tdd/Td paulquo)
0€ °L ‘1 70 "p0°0 :AJuo zag
0SL ‘SLT ST 01 ‘T :AJuo zg
(1/3 : 3
(1/34) (oruoanf HHUSDOTIRIA OARIPPE (z93) (souowwioy]
[eurwou — Apnys AIMIXIA ’ : ur 9searoul pajeal| gHH pue g ‘uruaSo[[ayA|  urudSo[[aNA ewse]d
€00T oewoy) [O1pEnSIAuIyIo-B | [ep1oI2)s)
101B M SAep 41 -oInsodxo ue pamoys ewse[d ur asearour :uononpoaday .
Te 10 adioy [, noxn . o (za) 101pensg-gL1 s[eoTwoy)
S[01IU09 yoeq “Ajerowt pajear-ainsodxg ‘Airenon
moqurey : ‘(19) euonsyg swagonsyg
JUDAJOS pue yue[q ‘snjd jueolIuSis oN|  “Ajjeriouwr JuedIugis oN
ze0r‘TeETCE0 10 Tad
0Z€ ‘001 ‘TE 01 ‘TE ‘T *Td
0z€ ‘001 ‘zE ‘01 ‘TET 1A
11591 Aouajod aanerar —
(71/8u) reurwou sHFD A[SUIS
(10ded
S So10N ul pajiodar uaym ‘sanjea anoy uoneing | sereds ysig s[eorway)) 9[3uIg QINMIXIA pajenjeaq syutodpusg sDHD weuodwo) 1039185 5
PaInseaur) SUOLIUIIU0)) ‘A10ba1eD 198443 QIMIXIIN
amsodxg s109139

(penunuo3) |-¢ INJINHIVLLY

244



sdnoi3
juounean; DY d[3uls sdno3
Tre Apreou ur g7V
s[o1u00 10jeM dey . . i JUSWBAT} SINJXIUL
pue ‘LSO xdD ‘aos ‘
pue (OSINQ) 3udA[0s SN'Td T gD ¢ Ile Ul 4TV PUE ‘LSO
LVD D 'DSSHO . ‘ ‘ ¢
‘HSO PosEOISq ‘dN xdD ‘d0s "LVD D
001/001 *Y3TH, _ ‘DSSD ‘HSD PaIseaIoap
: /30 01< pue Vdg .
01/0T ‘wmIpaN _ pue ‘dnoi3 aisodxa
71/30 00 1< e PojeAd[d SOLIJOW SSAI)S JATJEPIXO
1/1 :m07] YSIy ul YA paseatout .
JUANU0d VAN pue ‘sanijewIOUqe (jouaydjAye
1102 (soA1quio) g "uoreuULIOJ [EOIpRI . (dN) 1ouaydjAuoN X
e np ((7/3n BUILIOU RIEM skep L SIJeIqY 10/pue UOLELLoy AXOIPAY UO $190)J0 O rruowdojoAdp “sajer ‘(vddg) v [ouaydsig soz1oyseld)
! AT/en dN/V A [t HSHeIqZ [eo1per [AXOIpAH ! pAY 32 ON [oIeY ‘[BAIAINS 0AIQUIT fousqast AIyxiN Areurg
— S[0A9] 2ansodxd ormxIw : : ! I
:Jeyuawidolanag
dnoi3 amyxtw
‘dnoi3 :
Kue ur sanI[EwIoOuqE
T e e e e ydunean) D) d[Fuls
0001 00T OI 'T 'T°0 0-vdd < reyuowdojorop
e T Ue Ul SanI[ewIouqe . .
001 0T 'T°1°0 "0 -dN| 10 ‘S9)el1 YOIy ‘[RAIAINS
. eyudwdo[oAap 10
(/80 [eurwon) sHFD o[SUIS . . 0A1qUId UI STOIIU0D
So1E1 IRy EAIAINS WOIJ SOOUIILIIP ON
0A1quId UI S]OIIU0D J P
WOIJ SOOUSIFJIP ON
d
-su10dpUs 10130 [019)S9T0YD BUISE]
:A101e|N211D/p00Ig
Ul POAIOSQO ATOM SIOJO
ON. WS %0 |2 KIAT)OR 9SEPIXO
Jonuod & SNTd N o0l uonouny-paxiw onedoy
e K31ATIOR QTN JOAT]
uaN[Jd %0L PUB ‘S ‘0T 0 postaiou, pu AN} __Mmmws_
eer © S[uaAn ue AT
6661 PErd oded oy ur ZIAJ er D CNd pue TINd %SE<1 :ABojoyred ssoio Juan[ige
19 UBA pue 19Je M skep [z noig, orqeorjddy j1oN| ouojououFoid pasearodp X1 Xo[dwo)
pue [JAd pareudisop a1om quojouougord [T yen| yoearg
Kejquuox], . moqurey guonyye [JAd Jo dnoid
YOIYA ‘S[[TUI JUDIQLJIP 0M] JO puE dUO0I0}S0)SA)
Y31y ur utuaSor[eNA
[OBd WOIJ JUSNJJJS [[TU JJery . ewserd ‘uruoSo[ea
-[9Ba[q JO S[OAJ] UONN[I(J PoSEaIOnt -JUINIH2 ewseld ‘JgH
BRI 5O SPAST HOnTY ZINd Jo dnoi3 aisodxa !
:aAnonpoaday
Y31y Ut [SH pased1oap
10J0B} UON)IPUO))
10JOM PIAIOSQO $109FH
‘ymoao
(1oded
sous10gY So10N ur payrodar uaym ‘sonjea oy uonein( | soroads ysiy s[earway)) 9[3urg QINMIXI pajenyeay syurodpug sDHD yusuodwo) £1030180 O
PaINSLIW) SUOT)BIIUIIUO)) ‘A10be1e) 1093 QIMIXIA
amsodxg S1091J

245

(penunuod) |-¢ INJIWHIVLLY



sjuored se SUOBIIUOIUOD

‘14 pue 04 yroq

‘sdnoi3 amsodxa ySiy

ur pasealout Apuedijrusis
#1 1/3n ¢< 01 pasodxa
sdnoig [, ur paA1dsqo

SUOTJEUWLIOf[eu
9% pue ‘s)ysrom

ques je pasodxo sdnoid 1, (€291
. POl :1d AJuo sojer uoreuLIoj[eut Apoq ‘o)1 yojey !
pue ‘14 pasodxa-uoN sk (mpe -dnos3 . -4ad pue ‘¢s1-9ad
- eamxrw|  :sdnoi§ omy opur papraIp [ SAeP ‘oeATe] pasealou] “dnols 04 [BAIAINS T pUe 04 €001-9d4 ‘66-944 ‘Lt (sgadgd)
110C 1.-3a I ! IAL 1M 0ST :0d panodar joN oy} ur jou Jnq ‘(pesodxo :Jeyuswdolanag
BRNL [eroIOWIWO)) ‘0AIquI) -4ag) s1oye [Auoydip [ syuepieloy swel
:suonesouad -uou pue pasodx?) 1 pue ¢J, wnIeg
1L-9Q 2anxiu ysyyerqaz pareurwolq-eyuad
o ordnnu sdnoi3 [ [[e uI paAIdsqo :aulio0pug
ay Jo 1/8n o1 ‘¢ ‘1 ‘0 npe L puE -e1)9) SUIBIU0d
ar1om syyStom Apoq pue ‘Yymoao
0} 0A1quId wo1j pasodxa (]
SOJEI YI)BY PISLIId ‘Rurenioy
‘dnoi3 aisodxo
Aue Ul POAISqO d1oM
[BAIAINS UO $199JJ9 ON
s[onuod 10jem dey
pue (OSINQ) 1UdA[0S SNTd ‘sdnoi3 juounean
DdD-o[8uls jsow ut
01/01 :ySIH S[0JJUOD WOI} PaId)[e
/1 :M0] a1om s103dooar x|
-[10L 9 Jo uorssaidxa *$)[NSAI [BOTWIAYD soLow ouoydAye
€10T . (so1quid) o494 pises [Eowen (dND 1ousydifuoN m_ B
el ((1/8n dN/Vdd [eurwou|  I9BA\ SAep /, s 5 pue sauryolko -0[3ulS 0] IB[IWIS 2IOM| SSAIIS SANBPIXO OAIqUIF ( ) v [ousyds 10z191358]d)
) ) 8 LA i : C o ¢ U 1 e
e nx — S[OAQ] 2ansodxa dIn)XIw USHeIqZ 8 JO S[9A9T "dN 71/3n| symnsar amsodxa aIXIjA :Jeyuswdolanag VeV lonandsd am)XIA Areurg
01< pue ydd 1/3n
001< & PAIBAJ[D dIoM
0001 ‘00T 0T “T ‘T°0 ‘0 :vVdd SON Pue ‘ON ‘saroads
001 01 ‘T °1°0 ‘0 :dN| uaSAX0 0A130BAI [BIO ],
:(7/3n [eurwon) sHHY JIurg
(1oded
S so10N ur pajiodar usym ‘sanjeA oy uonemn | soroads ysig s[edrway)) 9[3urg QINMIXIN pajenfeaq syurodpuyg sDHD weuodwo) £1080183 O
paInseaur) SUOLIUIIUO)) ‘A10bare) 19843 QIMIXIIN
amsodxg s199139

(panunuod) |-¢ INJINHIVLLY

246



[T'1 [1zolqyuen
£0°0 :ourwelpAquoydig

so[euoy
ur A[uo ‘suorssordxa
quog 103dooar
QUOWLIOY UQ) U dUO
Jo uonenSorumo(
‘So[ewof

sorewr ur suorssordxa
oua3 10)dooar 1oyy0

(uruaojan A

0 5
e0 “LA9d ur [SH Ul 9Sea109p ¢ Jo uonen3arumop 1oy Buipnyout)
S0 :ouRpe) : souo3 10)dooar UBQIBOO[OLL],
wadys 11g99d pue ‘(safeur ut 109459 ‘
$€'1 :o[ouy 01 ut uorssaxdxy UBSO[OLL],
urua3o[[oI A OU) So[BWJ
1'1 :uoxoxdeN :auloopuy ‘uoxoxdeN
(inpe ‘so[ewr ul suoissardxo ur uoissardxa ouad
€0 :udgordnqp £{SOXapUI O1JBWOS ‘uojoxdnqy
$10T ‘T AN Quo3 103dooar 103do0a1 utuaFoeN A
6€'] UBSO[OLIL| IJBM skep 7 -ureiq pue -onedoy ‘194a sdDdd
19 01qOUd7 smouuru [euonippe omj Jo Jo uonendarumoq .
IL°0 :UBqIEdO[OLI], . :ABojoyred sso19 [1Z0IqIyWa0D)
(1/8n) peayieq UOoljId)[B PUB ‘SI[RWJ 155 sureapAquoudiq
QInseau MEAP puE sa[ew U1 U5 oA d . ‘Quroyje, .
B DHD N 10)doda1 urua3o[[IA ‘PIAIaSqo| | -SAanpol onw_ L HED
’ : . . £1019B] UONIPUOD ‘YPSUd| [o[ouny
Jo uonendar|  a1oMm [SD IO JSH ‘10108]
6L°0 :UBQIROO[OLL], 1810} QyS1om Apoq ajoym
-dn :ueqreooyoli], uonIpuod ‘YiMois ‘orer
9°0 -L949d £ :yimouo
JI[E)IOW UO S109JJ9 ON .
{(1/30) . -Rirenion
PIAIISQO dIoM [SD
painseaw ueaw DY d|3uIg
10 10)0B] UOIIPUOD
‘YImoI3 ‘ayer Afejiow
O $)00JJ0 ON
(10ded
sousIRoy so10N ur pajiodar uoym ‘sonjea Aoy uoneing | sor0adg ysig s[earway) d[3ulg QIMXIN parenjeaq syutodpug sDAD Jusuodwo) £10%0183 330
PaINsSEa) SUONEIIUIIUO)) ‘K10bared 10813 QXA
amsodxyg S1901J9

(panunuod) |-¢ INJNHIVLLY

247



£10C . . . . . . (Ananoe qOY¥dg JI[0qEIRIA )
Epeng| 1L L99°9¥1 919°68 I 0SL0°0 szl 09+1°0 ysypjon N 1oa1) o1poqeiepy|  orFororskyg [orpensa-g/ | SUOULIOY
€10C . . . . . (Ananoe qO ¥4 J1[0qQBIN
[e30 Ny £€70°C 0IL 6L L00'6€ I 08€1°0 It 078T0 UsypronH N 1oa1]) onoquiopy| jorSojorskygq Quonsyg QuowIoy
€102 . . . . ) . ) (sSewep YNA }
eyl 91T 000°9L TE6'HE Ls SLOO I's 910 ysypjon N peuod) AoIXoI0USn Ara1X0j0U0 [orpensa-g/ | SUOULIOH
€10C . . . . . . . (eSewep YNA
1210 en €sT YO<' IV cI€91 LS 8€I°0 9y 7820 ysyypron N pEUos) AIOIXO}0UID) A)101X0)0UdD) suonsyg QUOULIOY]
[ sw_%m L8l €EC°LT LYT6 €1 SLOO Se'l 910 ysypjon A (1SD) aanonpoiday |  aanonpordoy [orpensa-g/ | auOULIOH
e Bw%mm 43 2! ({44 4489 €1 8€1°0 (STl 7870 ysyypron A (ISD) 2anonpoidoy | oanonpoidoy suonsyg QuowIoy
€10C . . . . . (uruaSoqonA )
Epeny| 96T geeeees | LTo9TTT 00t SLOO 943 910 ysypjon N wn1ss) aAponpo:dy aAnonpoidoy [orpensa-g/ | auouLIoy
€10 : . : : : SIJp1o (uuagoranA aAnonpoida auons QuOoUWLIO
Epeny| TO8€ 155°868T 189°t1L 00 8€1°0 01 7870 ysypion N wnos) aaponporday| MPONPOIdN 15 H
§10z T8 : : ’ ’ : ' : MOUUIN AKJITRLIOTA] JUDID Aieyio OIpeI)So[AUIyIo-© QUOULIO
1o Suonsury|  EOVT [ 000°00KYTT | 000°009LF 9'8C $2000°0 611 $2000°0 pesmEg A NBHON JUSOIdG WEHON | [OIpENSI[AUNO-BL | H
(zond3a) | (tond3)
U0 U0
Aessy Aessy Aessy Aessy
(19s59] ainsodx3 | aunsodx3 NI anpap | 530 appuis | 535 sjbuis
\W_MMNMV 1®e mumﬁaxm 1®e mm mﬁgxm ur 539 Joj 1930 Joj (qdd) | u1 939 Joj 10} (qdd) Emun\_wwm_ Aiobared
8ouaIeey | o oney 1un Jad uun Jad \ whm__%ﬂ_\h,_w cw_w_wu%ww_wo , whm__mﬂﬂ_n,_w cw_m_wu%ww_wo sa108ds WEADEH- jutodpus 19343 Joo3 o 0) A10B21eD 03D
uonealiand | - arewns3 | spnuube | spniubepy aansodx3 aansodx3 aansodx3 aansodx3 uonejndogd
u10d °°4nN 109443 - 10343 UbIH UbIH UBIH YBIH
Aessy D30 - Ressy : : ; :
INIXIN - [ 030 81buls
SNOILVLNdINOD NOILVINHOLANI NOSIdVdINOD S3LNGIYLLV AdNLS 24N

‘oounaIejed uonyearqnd Aq A[[eorjeqeyd[e PozZIuBSI0 808 SPI099Y ‘SON[BA 0D (] SALIDP 03 PAsn ok 9[qe} SIY)} Ul SP[ey
9} MOY QLIOSOP 9°Z'E PUR G'Z '€ SUOIOS (7' ¢ UOI}0OS UL PIISI] SP[OY [[B SOPNOUL 9SBBIRD IU0.1J09[0 9] {UOIS.IoA POSPLIQR UR SI SIY}) S UI S)[nsa.L Apnjs A10)e.I0qe]
DHD-9[SUIS PUB S.INJXIW JO UOSLIBAWOd WOL PajR[no[e) sayewrss juiod (00.4[)) 10308, Ljurerroou)) Ayxaduro)) [eorwey) JO UOI)RALISD J10] 9SseqeIe(] Z-€ INIWHIVLLY

248



7102 . . . . . qjeuoyns Jue)oRJING
prosoney| OLST 00008 L99'I€ o€ 90 61 90 ysyyeIqaz A Anpepo Anpero suEI00IONISg | / yuEpIESY SWEL
o0 %M%MN 000'T $LO0 8€0°0 0€ 000 St 000 ysyyeIqaZ A Anpeso Anpeso Vv Joudydsteg 1oz1ose]d

7102 . . . . . Jreuoyns Jue)oRJING
O I €80°0 £90°0 st 0°00€ 61 0°00€ ysyyeIqaz A Aperon % Anpero suEI00IONISg | / YuEpIESY SWEL
o0 bmmwm 68€'T €90°0 $70°0 st 000 81 000 ysyyeIqaz A AN[EHON % Anpeso Vv Joudydsteg 1oz10se]d
- H%%MN 000'T $70°0 SO0 81 000 81 000 ysyyeIqaz A AN[EHON % Anpeso Vv Joudydste 1oz10se]d

200Z — (osea1a1 2U019)S031S)

(210 Aysoyng] 00T 8606 116'L w 81¥T°0 0z 0825°C osouedef A Ie[noysal)| - aanonpoiday [o1peysa-€L | QUOWLIOF
aanonpoxday
N (oseoar
. £ 800C 9¢0°1T1 LLS'8L 0CI'L 61 8I¥C0 81 08¢S'C A @m A QUOIS)S0JS3} UBLIBAO)|  dARONPOIdRY [orpenso-gqL1 QUOWLIOH
B 10 Aysoyn( asoueder
aanonpoxday
8007 . . . . . eyepaw (ssooons Jurumeds) )
210 Aysoomg]  SOETE LO¥'TI 96€°0 3 81¥T°0 1 0825°C asouedef A oanonpoaday| 2AMPIPOIdY [o1peysa-€L | QUOWLIOF
800C . . . . ) ) ) eyepaw (ISD oreway) ]
(210 Aysomng]  TSLY ¥S9'l 8¥€°0 0 81¥2°0 88°0 0825°C asouedef A oanonpoaday| 2AMPIPOIdY [o1peysa-€L | QUOWLIOF
800C . . . . . ) . eepow (1so )
210 Aysoyng]  69€° 98L°0 910 61°0 81¥T°0 LEO 0825°C asouedef A oew) oanonpoiday | MHRIPOIdY [o1peysa-€L | QUOWLIOF
800C eyepow (Aup/sio
210 Kysoyng]  691°0F 8€0'9 0S1°0 9r'l 81¥T°0 8€°0 0825°C asouedef A “Aypunody)| - aanonpoiday [o1peysa-€L | duOWLIOF
aanonpoiday
800¢ : - . : N - MM,N—UDE AEOEO—.—UOHQ 332 aAndnpords orpensa- AuouLIo
210 Aysoyng]  EEVIT 18L'8 956°¢ oz 81¥T°0 01 0825°C osouedef A [e101) oaponpoxdoy|  2APONPOIdA [o1peysa-€L | H
800C SSYOl 96S°1€C 4 N4 9¢ 8I¥T0 9¢ 08¢S'C Plepa A Ky1[epoN JuadId Kyrepo [orpenso-gqL1 QUOWLIOH
‘Te 12 Asoyn( asouedef : : :
(zond3a) | (tond3)
U0 U0
Aessy Ressy Aessy Ressy
(49559 a4nsodx3 | aunsodx3y
aanxi AINIXIN Ul a1bul a1bul
) YbIH UBIH IXIN IXIN i 030 9Ibuls | O30 _n_Q.m (N/JA)
SONd3  [1e aunsodx3 | 1e aansodx3 ut 939 40} 1539 40} (qdd) | u1 539 Jo 10, (qdd) 1ulodpug A106812D
0usIaey 10 oney Jun Jad Jun Jad apnuubey [uonenusouo)d | spnuubely |uonenusouo)| saidads E..m>m_mw_- julodpud 10843 193 03D A10691eD D3O
LONEN : - : 198443 dnodo | 93D dnous |10y dnous| D3 dnouo
Wealland | - arewns3 | spnuubepy | spniubeny ainsodx3 ainsodx3 ainsodx3 ainsodx3 uonejndogd
jul0d 240 | 10943 - 10843 UbIH UBIH UbIH UBIH
Aessy D30 - Ressy : : : :
aINXIN | 930 8jbuls

SNOILVLNdINOD

NOILVINHOINI NOSIdVdINOD

S3LNGIYL1V AQNLS 224N

(penunuod) 'z-¢ INJIHIVLLY

249



210 bﬂ%m 810°L 889°0 00L°0 SLT 0°00% 08¢C 0°00% ysiyeiqez A (3ySrom) ymoin Pmorn v [oudydsig Iazronseld
10T . . . . . dreuoj[ns juejoejIng
eromomoy|  99T1 L90'T 0S¢ 0ze 0°00€ soy 0°00€ UsyeIqaz A (uSrom) oo qmoID suer0010n g | |/ uEpIEIoy SwEll
210 Hoﬂ%m 1€6°1 008°0 STl (4% 0°00% 06y 0°00% ysiyeiqoz A (3ySrom) ymoin Pmorn v [oudydsig Iazronseld
10T . . . . . djeuojns jueldeying
wromomoy| CEOT L99'1S €€E°ES 1€ 90 (43 90 UsyeIqaz A (p3uay) oo qmoID suer0010n g | |/ uEpIEIoy SwEll
210 Hoﬂ%m 000°1 8L0°0 8L0°0 §3 0°00% 1§3 0°00% ysiyeiqoz A (8ud]) YmoIn Pmorn v [oudydsig Iazronseld
¢loc . . . . . djeuoynNs JueIOBLING
erpomey| 8701 0z1°0 €zro 9¢ 0°00€ L€ 0°00€ UsyeIqaz A (p3uay) oo qmoID suer0010n g | |/ uEpIEIoy SwrEll
210 Hoﬂ%m €801 0600 860°0 9¢ 0°00% 6¢ 0°00% ysiyeiqoz A (8ud]) YmoIn pmorn v [oudydsig Iazronseld
210 Hoﬂ%m ¥S0°1 €600 8600 LE 0°00% 6¢ 0°00% ysiyeiqoz A (78ud]) YmoIn pmorn v [oudydsig Iazronseld
(414 . . . . . djeuoynNs JueIOBLING
w10 somoy|  L6OT L99'1S L9995 1€ 90 pe 90 UsyeIqaz A (wSua) yaorn ymoIn suei00tongIag | / JuEpITIoY el
210 Hoﬂ%m 4Nt 8L0°0 0800 £3 0°00% 143 0°00% ysiyeiqoz A (8ud]) YmoIn Pmorn v [oudydsig Iazronseld
Cloc . . . . . djeuoynNs JueIOBLING
e somoy| 6201 L110 0z1°0 s¢ 0°00€ 9€ 0°00€ UsyeIqaz A (p3uay) oo qmoID suer0010n g | |/ uEpIEIoy SwrEll
210 bﬂ%m 980°1 880°0 S60°0 Se 0°00% 8¢ 0°00% ysiyeiqoz A (8ud]) YmoIn Pmorn v [oudydsig Iazronseld
(404 . . . . . djeuoynNs JuBIOBLING
erooey| €SO €€eee L99'1€ 0T 90 61 90 UsyeIqaZ A Aneriop Aperiop suer0010n g | |/ uEpIEIoy SwEll
1230 bﬂ%m e 0500 €200 0¢ 0°00% 6 0°00% ysiyeiqoz A AyepoN Ayepo v [oudydsig Iazronseld
(zond3a) | (tond3)
U0 U0
Aessy AKessy Aessy AKessy
__mwmw__& E:%%m E:%me s | aampan ur | 930 e1Buis | 930 elbuis (VA
D HPIH W1 uro30a04 [030 40 (gdd) | uro30 d0) | oy (gdd) NIA
SONd3 |18 34nsodx3| ye aunsodx3 apnuube uo1eI1UduUO apnuube uoIeI1UauUO sa10ad 1utodpus ulodpu3 199 Aa0bared A10ba1e
souasapey | sooney | munssd | wun sed 3% Mubey |uoneiueouod | SpMUUBEN |UOREURIUOD | SARAS |y g g gy | HIOUPUT 192443 18115 030 120 030
uonedljgnd | - ayewns apnuube apnuube 43 9| 030 O |Weud 9| 03D 9 uonendo,
BLUNST | SPNUUBBIA | SprUbeiN aansodx3 ainsodx3 aansodx3 ainsodx3 el d
jul0d 240 | 10843 - 10813 UBIH UBIH UBIN UBIH
Aessy D30 - Ressy : : : :
aINXIN- [ 030 8|buls

SNOILV.LNdNOD

NOILVINHOANI NOSIHVdNOD

S3LNGIYL1V AQNLS 2°4n

(panunuod) 'z-¢ INJINHIVLLY

250



(oewdy 94, S ‘QvAIe|

Zuef v:w wﬁwm 650°1 000°0058 0000006 G8 100 06 100 ysyerqaz A pIo p09 jo oneif jeyuawdojaad | [orpensafurye-e/ | SuouLIoy
: x3s) [ejuawdooasg
900 (oeway 9, S ‘QvAIe|
Zuer pue SM 9LT'T 0580 000'1 $8 0001 001 0001 UsyeIqaz A P10 P09 jo onel| reusudojaasq JouaydjfuoN Jouaydi&yry
: x3s) [euawdooasg
710z . . . . . (o181 UONEZI|ILISY) areuoj|ns jueloRLING
[eromonoy| 9601 €vT0 L9T°0 €L 0'00€ 08 0'00€ syeIqaz A sanonpoidoy aAnonpoIday sueip0oIONIsd| / JEpIHSY SWELA
(xopul [ed130]03S1Y
2102 . . . . . . . ewo[nuess Jreuoy[ns jue)oRJING
Erpsomey| 1551 €100 800°0 8¢ 0°00€ SY'C 0°00€ ysyeiqoz N seqyeooredoy) ASojoyredorsty suejoooIoNIag | / JuepIery Swreld
K3ojoyredoysig
(uonezijonoea
2102 . . . . . Ie[neo0jeday Jreuoy[ns jue)oRJING
[romomey| L81 0S1°0 0800 S 0°00€ T 0°00€ ysyeiqoz, N sousyeacid) ASojoyredorsty suepoooIoNIag| / JuepIery Swreld
K3ojoyredolsiyg
10T . . . . . djeuojns juejoeyIng
ooyl  SSC1 000'STH £EEEES §sT 90 0zt 90 ysyeIqe7z A (ysrom) pao1n PpMoID oUT000ION[JI | / JUEpIEY el
[£10 sm__%vm 000'1 8€9°0 8€9'0 N 0°00% st 0°00% ysyeIqez A (ustom) yraoin ymoIn V Joudydsig 10z10nse]d
cloc . . . . . Sjeuojns jueloRLINS
[pomy| L9071 €€L1 0581 0zs 0°00¢ S99 0°00¢ ysyeIqez A (ysrom) pao1n PpMoID oUT000ION[JI | / JUEpIEY el
23 sm__%vm Uzl 00€'1 €191 0zs 0°00¥ sv9 0°00¥ usyeIqIZ A (uSrom) pamoIn paoIn V [ouoydstey 1ozionseld
[£10 sm__%vm €811 €9€'1 €191 Svs 0°00% $v9 0°00% ysyeIqez A (ustom) yraoin ymoIn V Joudydsig 10z10nse]d
2102 . . . . . Jreuoyns jue)oRJINg
rpmomy| POV £EE'8SY EEEEES sLe 90 0z€ 90 USYEIGZ A (uBtem) mao1n moID T [
(¢ond3) | (tond3d)
"2U0D "2U0D
(49559 aansodx3 | aunsodx3y Kessy Aessy Kessy Aessy
19188.16) Y Py ANIXIN ainxiy ut | 930 916uis | 03D 8jbuls (N/A)
ey o | wo3ou0y {03040y (add)| w0z oy | oy (gdd) NJA
SONd3  |[1e aunsodx3 | 1e aansodx3 1ulodpu3g A10631eD
ousIaey 0 one wun 1ad \un 1ad apnuubey [uonenusouo)d | spnuubey |uonesusouo)| saidads UBADI9A- 1uiodpud 1983 o 230 Aiobared D30
uonealjgqnd -U_Sch;w_m_ m_w.:u_cmm_\,_ om.stcmm_\/_ 133 dnoig | 530 dnotg  1ay3 dnoa| 530 dnoto ho;m_hgw_un_ PR3
T . : : aansodx3 aansodx3 aansodx3 aansodx3g :
uiod 24N | 108p3 - 1943 Biy BiH BiIH BiIH
Aessy D30 - Ressy yp! yo! yol yo!
aINXIN | 93D 91buls

SNOILVLNdINOD

NOILVINHOINI NOSIdVdINOD

S3ALNGIYL1V AQNLS 224N

(panunuod) 'z-g INJIWHIVLLY

251



900¢ . . . . . (s339 91qera jusosad)
Zuef pue ur| €l 0590 0€L°0 S9 0001 €L 0001 ysyyeiqaz A sanonpoidoy aanonpoidoy JouaydiAuoN [ouayd[Ay vy
(poonpoad
Zuef vzw me_ (A4 000°005€ 000°000% 33 100 (04 100 ysiyeiqez A 880 Joqunu|  2AnONPOIdoy| [OIPENSOIAUIYIO-EL | QUOULIOH
’ ueaw) aAnonpoidoy
9002 (poonpoad
Zue( pue ury 98Ty 0S€°0 00S°1 S¢ 0001 0S1 0001 ysiyeIqoz A s330 Joquinu| oanonpoidoy JouaydiAuoN TouaydiAyy
’ ueaw) aAnonpoidoy
9002 (xoput
Zuef pue ur SOT'1 000'9L 000'v8 9L°0 100 ¥8°0 100 ysiyelqez A uonIpuod [eAle) | [E3udwdo[pAd(| [OIPENSO[AUIYIO-EL | QuouLIoy
' reyuowdojaasq
9002 (xoput
Zue( pue ury 920°1 800°0 800°0 9L°0 0001 8L°0 0001 ysyeIqaz A uonIpuod [eare])| feruswdorosdq JouaydiAuoN TouaydiAyy
’ [eyuowdojaasq
900z ) ’ ’ : : : : SIJeIqo (uBtom [earey) eyuowdo[oad orpensa[Auryjo-e QuouLIo
Zue pue ur 8¢T'1 000°08L 000°0€9 8L 10°0 €9 100 ysiyelqez A [eowdoasd I [oAdQ| [OIp [Aurye-e/ | H
900¢ . . . . . . . (ySrom [eare])
Zue( pue ury SII'C 8L0°0 S91°0 8L 0001 S9l 0°001 ysiyelqez A [euowdoasd [eyuswdorpasg [ouaydjKuoN [oudydiAyy
900¢ . . . . . . (p3Sug [eare]) ’
Zue[ pue ur| 6601 000°0001 000016 01 100 I'e 10°0 ysiyelqaz A [muowdopasd reyuowdojors| [orpenssjAunyio-e/ | QuUOULIOH
900¢ . . . . . (pSug [eare])
Zue[ pue ur| 00€'1 001°0 0€1°0 01 0001 €l 0001 ysyyeiqaz A jeiuswdoreascy Teyuswdojoreg JouaydiAuoN [ouaydiAyy
Zuef pue ur 000'C 000°0SL 0000051 S'L 100 Sl 10°0 ysiyeiqez N ‘uruaBo[aNA Apoq| danonporday|| [oIpenso[AuIylo-eL | QuouLIoy
’ ajoym) aanonpordoy
Zue( pue ury 000°ST SLOO S00°0 S'L 0°001 0] 0001 Usiyeiqaz N ‘uruaBo[[aNA Apoq| oanonpoidoy JouaydjAuoN [ouaydAy[ V|
) oroym) aanonpordoy
(¢ond3) | (Tond3)
oU0D 2U0D
Aessy Aessy AKessy Aessy
memmmw_& Ez%axm E:%me_ AUMXIN aanxig Ul | D30 91buis | D30 91buIs (NIA)
iy o A | wo3010s (030 10y (add) | urozD d0y | oy (add) N/A
SONd3 (1 a4nsodx3| Je aunsodx3 apnyube uone1uaduod | apnyube uoI1eI1UIUO sa10ad Juiodpuz ulodpu3 198, Aaobared KaoBaye
dduaJslay 0o oney 1un aad 1un aad ub% W Q:o_w_/_ - HQ:P_ 9 um_o ! Q:o_w_,_ - HQ:oL 9 10ads AUV ETENE jutodpu3 1343 10843 REN) 1D 030
uonedlqnd | - syewnsy | spniube apnyube 43 2| 93 O |waud 9 2P 9 uone|ndo
JEWNST | SPNUUDEIN | SpMIUDEIN aansodx3 aansodx3 aansodx3 aansodx3 fendod
uIod 224N | 1083 - 12843 ybIH ybIN ybin ybin
Aessy D30 - Ressy : : ! !
aINIXIN - | 93D 91buls
SNOILVLNdINOD NOILVYINHOLNI NOSIHdVdINOD SALNGI¥L1V AAQNLS 2°4N

(panunuod) z-¢ INJWHIVLLY

252



(oeAlre] Se pasodxa
Zuey E_w wﬁ SOI'T | 000°00¥8F | 000°00S€S 8y 100 ses 100 UsyeIqez A sHnpe jo y3tom) | [ppuswdopas| jorpensajfuryio-eL | auowop
: reyuswdojorag
(oeAlre] Se pasodxa
Zuep E_w wﬁ ¥0€'1 0v8'y 01€'9 v8Y 0001 1€9 0°001 ysyyeIqe7 A SHNpe Jo yS1om)| [eudwdoraadg JouaydjfuoN JouaydiAyry
: reyuswdojorag
(oeAlre] Se pasodxa
Zuey Ew wﬁ €10'T 000'09L€ | 000°018€ 9'LE 100 '8¢ 100 UsyeIqez A sinpe jo yi3uay)| [euswdojorad|  [oIpensI[AUIYIR-LL ] auowo
: reyuswdojorag
(oeAIe] Se pasodxa
Zuey Sw H%N SO 9LE0 £6£°0 9LE 0001 £6¢ 0001 UsyeIqaz A sHnpe jo y3uay)| [euswrdoraasg JouaydjfuoN 1ouaydiANTy
P 1 reyuswdojorag
(oreway o,
9002 . . . . . se ‘QeAJIe[ se pasodxd g
serpueury| 110 0000026 | 00070016 26 10°0 16 10°0 UsyeIqaZ A snpe jo opes| IURWd0IAQ|  [OIpENSIIAUIG-EL] SUOULIOH
x9s) [erudwdoaaag
(oreway o,
9002 . . . . . s ‘QeAJIe[ sk pasodxo
aeppueury|]  LECT 026°0 0SL°0 6 0001 SL 0001 Usyeiqez A snpe jo oes| 1EOOWdORAT tousydjAuoN tousydiAyry
x9s) [eyudwdojoaag
200z | 0000089 | 0000085 89 100 85 100 usyeiRz | A (dnewpas WD) oo udojonaqr|  forprasalSupa-s suowioy
Zue[ pue urj reyuswdojorag : :
9002 . . . . . (dn-wms yuadiad)
sueppueury| 6901 089°0 00L°0 89 0001 0L 0001 Usyeiqez A [eewdoyeasgy| [FHPWdoRAd tousydjAuoN tousydiAyry
9007 . . . . . (Kyiqeyorey) ’
serpueury|  98C1 0000018 | 000°00€9 8 100 £9 10°0 UsyeIqaZ A [euowdopoaagy| IFHOWIORAA - [oIpESAAUIpO-BL] SUOULIOH
2002 ot | 00070089 | 0000008 $9 100 0s 100 gsyuigez | A | CTRRAIAMIIRD) o poiday | orpensolfupe-es | suowioy
Zue[ pue ur| aanonpoiday : : :
(cond3) | (tond3)
'2U0D '2U0D
Aessy Aessy AKessy Aessy
MMMM\M__WV E:.u%axm m;:wn_vgxm_ INIXIN aInxiN Ul | D30 91uis | 23D 81buIs (N/A)
A o | wo3ou0y {03040y (add)| urozD 0y | oy (gdd) N/A
SONd3  |1e aunsodx3 [ 1e aunsodx3 1uilodpu3 A10631eD
aousIayeY d d apnuubely |uoneaiusouo) | spnuubely |uoiresiussuo)d| ssidads ~ | wuodpuz 18y3 230 Aiobared D30
Jo oney uun s uun Js 1083 dnois | 03D dnous (1983 dnous| D30 dnouo JUEASISY a3
uonEalland | - erewns3 | spnuubey | spnuubeny ainsodx3 ainsodx3 ainsodx3 aansodx3 uone|ndod
u10d 224N | 10843 - 10843 uBIH uBIK YBIH uBIK
Aessy D30 - Ressy : : ! !
aINIXIN- | 93D 91buls
SNOILV.LNdWOD NOILVINHOL4NI NOSIdVdINOD S3LNGIY11VY AANLS °°4n

(penunuo3) z-¢ INJINHIVLLY

253



TIo0T Ie ) ) . . . . . (1 ur AjeSowojedoy) A3ojoyped onolquue
o enompepy|  T8C1 8€1°0 LLTO $9'1T 0°LST SL'LT 0°LST ysyyeIqoz N £Sojouyeg sso1n ssoin| (L) wdoyjowniy | [BoINeIBULIEY
TI0T 1® ) ) . . . ) . (1 ur AjeSowojedoy) A3ojoyped (XINS) onolquue
19 BIIINPRIA syl 1700 900 s9°1C 0ees 8LvC 0ees SyeIqZ N K3ojoyie  sso1n SS0I0) Jrozexoyjowejng| - [eonnadBULIRYJ
(OHd)
z102 1® . . . . . . . (] ur A[e3owoyeday) A3ojoyed 19300[q ©}q
o enompepy| 0L 189°0 1L11 $9'1T 81 €TLE 8¢ ysyyeIqoz N £Sojouyeg sso1n 55010 opuo[yooIpAH| [EonNeOBULIE
[ojoueidoig :
z1021® . . . . . . . (] ur A[e3owoyeday) A3ojoyred [019)s9[0yO-T}UR
wenompepy| €751 1£0°0 8¥0°0 $9'1T 0'€0L vee 0'€0L ysyeIqoz N £Sojouyeg sso1n ssoiny| (V) PRV QHQUOURA| ol ey
TI0T 1® . ) . . . . . (1 ur AjeSowojedoy) A3ojoyped (zgD)|  uesinauoonue
19 BIIINPRIA 19l cloo 0co0 s9'1e 008L1 esse 008L1 USHeeZ N K3ojoyie  sso1n SS0I0) ourdozeweqie)| - jeonnooeuwreyd
Tz Ie . . . ) . . . (N ur AjeSowojedoy) A3ojoyped onolquue
wenompey| €711 L£0°0 €/0°0 98°S 0°LST L9 0°LST ysyyeIqoz N £Sojoqyeg sso1n ssoin| (AL wdoyjowriy | [EoINeIBULIEY
U4 ) ) . ) . . . (N ur AjeSowojedoy) A3ojoyped (XINS) onolquue
19 BIINPRIA sto'l 1100 110°0 98's 0ees 565 0ees SyeIqZ N K3ojoyjed sso1n SS0I0) Jrozexoyjowejng| - [eonnadeULIRYJ
(OHd)
z102 1® . . . . . . . (N ur A1eSowojeday) A3ojoyred 19300[q ©1q
wenompepy| €T ¥81°0 wTo 98°S 81€E 69°L 81 ysyyeIqoz N £Sojoueq $5010 55010 opuo[yooIpAH| -
[ojoueidoig :
z1021® . . . . . . . (N ur A1eSowojeday) A3ojoyred [010)s9[0yO-T}UR
o enompepy|  S10°1 800°0 800°0 98°S 0°€0L $6°S 0'€0L ysyyeIqoz N £Sojouyeg sso1n ssoiny| (V) PRV QHQUOURA| ol ey
z10T1® . . . . . . . (N ur A1eSowojeday) A3ojoyred (zg9D) JUBS[NAUODIIUR
19 BIINPRIA £00°1 £00°0 £00°0 98's 0°08L1 v8's 0°08L1 SYeIqaZ N K3ojoyie  sso1n SS0I0) ourdozeweqie)| - jeonnooeuwreyd
9002 (orAle] se pasodxa
sueppueury| 0011 0011 000'1 1100 100 100 100 ysyyeIqoz A so[ew Jnpe ur xopur| [ejuowrdo[oAd(| [OIPENSI[AUIYIO-BL ouoULIOH
: ISD) [eyuswdojaadq
(orAIE]
900¢ . . . . . . . se pasodxa synpe
suepueury| LU 6000 010°0 L8°0 0001 20’1 0001 UsyeIqaz A Jo xopur uonpuoa)| [FPNdORAA foudydjfuoN 1oudydiANTy
reyuowdoforaq
(¢ond3a) | (tond3)
U0D U0D
(48s53] aansodx3 aansodx3 mwmma,_ ol %Aw_m_\,m_\ ul om_\mwwww_wc_m om_\Mwm_Mc_w
(2yesib) | ubIH UBH | w535 105 [030 10y (qdd) | Urd3Dd0y | o) (qdd) (N/A)
SONd3 |78 34ns0dx3| je aunsodx3 ov:u,_cmm_\/_ uoneJIIuaU0D m_.o:u_cmm_\,_ uoneaiuaduo) | saioads 1ulodpu3 1ulodpu3 10913 Aobered 203D A10bBa1eD D30
d0UBI3)9Y Jo oney Hun aad Hun aad o113 dnou = dnou o113 dnou S~ dnou : 1UeA3|9Y- : 109443
uonealjand | - syewnsy | spnuubely | spnyubepy a4 9] 093 O |Ped 9 93 9 uonejndod
o aansodx3 aansodx3 aansodx3 ainsodx3
julod 240 | 1083 - 10813 UBIH UBIH UBIH UBIH
Aessy D30 - Kessy : : ! !
aInIXIN - | D30 8|buis

SNOILVY.LNdNOD

NOILVINHOANI NOSIHVdINOD

S3ALNGIYL1V AQNLS 224N

(panunuod) z-¢ INJWHIVLLY

254



(A1o019A
6002 . . . . . . . MOUUTA : juessaidoprjue
[ moumg] 888 000 L00°0 $800°0 00T SE10°0 00T S A odeosa owodiquid)| - [eioleyRg | (dNg) uordoxdngl) e
LAV T |
600¢ : . : 3 X : X MOUUIIN odeoso o A.HWAM_OO_QO\V BIOIARBYD ] eJe[ud ucmmmupaotﬁcm
ooy €901 2000 200°0 $800°0 00°S 8000 00°S peouIed A wokiquid)l - PIOIABRRE | (NHA) QUNEIRIUIA| oy
[eI01ARYOg
600¢ : : . . . : . MOUN odeosa o_cm\m.__oﬂ_m\w BIOIARYD ( ) suIfend Jupssaidopyue
210 101urEg $79'1 $€0°0 §S0°0 $800°0 sT0 8€10°0 sTo peayeg A ! q [elolaeyoyq YdS) durjenag| [eOTNAOBULIRY
LAV ET e |
600¢ : : . . . : . MOULN odeosa o_cm\vm.__oﬂ_m\w BIOIARYD ( ) sunjoxon Jupssaidopyue
210 101urEg 9LT'T $€0°0 0¥0°0 $800°0 STo 10°0 sT0 peaye A ! q [elolaeyoyq X14) auty ] _ [eOnNAOBULIRY
[eI01ARYOg
600C MOUULA (suodsr (zas)
91¢'l 061°0 0ST0 61000 0100 §200°0 0100 . A adeosa [e10 [elolAeyoyq - QuouLIoH
€ 19 99D peayreq [PAIE]) [EIOIARYDG [oTpensI[AuIyR-B/ |
600 mouut (esuodsax
210 ooou_\m 000°C 890°0 9¢1°0 61000 8200 8€00°0 8200 pea Hw_\w A adeoso [e10 [elolaeyg | (ZH) [01peNS-€L] duouLIoy
! 4 [eATe]) [RIOIARYDYG
6002 Jp— (esuodsax
© 19 9909 89¢°C 6100 S¥0°0 61000 001°0 $¥00°0 001°0 pea 1ed A adeosa [ej0y [eI01ARYSYq (14) duonsg QuouLIoy
! 4 [eATe]) [RIOIARYDYG
8002 zg1'1 | 000'000€T | 00070001 o<1 010°0 011 o100 | SN 3 %oﬁa_mmmw [eIo1AByag (zas) suowiioy
€ 19 99D peayreq [PAIE]) [EIOIARYDG : [oTpensa[AuIyR-./ |
600C MOUUTA QQOC@Q
© 19 9909 000°C LS8 TYIY 6Ty 1TET o€l 8200 $9 8200 pea e A Kouaye| adeoss [elolaeyg (ZH) [01peNS-€L] duouLioy
! 4 [eATe]) [RIOIARYDYG
600C MOUUTA QQOC@Q
Eproonon| 81 000°00€1 |  000°0€L €l 001°0 €L 001°0 N A Koudyep adeasa)  [erolAByOg (1) ouonsg QUOULIOH
[eATe]) [RIOIARYDYG
(¢ond3) | (Tond3d)
U0D "U0D
Aessy Aessy AKessy Aessy
\_M_mmmm.mw__wV E:%me_ ol :%me_ aIMIXIN aimxiny ul | 930 81buis | 53D 81buls (NIA)
o ot | wo3o 0y {0300y (add)| uroao oy | oy (gdd) N/A
SONd3 |1e aansodx3 | 1e aunsodx3 1ulodpu3g Aiobared
90UaIa1eY d d apnuubely |uoireaiusdouo) | spnuubely |uonesiusouo)d| saldads ~ | auodpuz 1083 230 Aiobared 030
4 Jo oney uun s uun Js 199443 dnoto | D30 dnous |1way3g dnoas| D3O dnouo eAS|SY 843
uonealiand | - avewns3 | spnuuben | spniubepy ainsodx3 ainsodx3 ainsodx3 ainsodx3 uoejndogd
uiod 24N | 108u3 - 83 uBI YBIH ubIH YBIH
Ressyy D30 | - Aessy : : : !
ainxiN - | 030 91buis
SNOILV1NdINOD NOILVINHOLANI NOSIdVdINOD S3LNGIY11Y AANLS °°4N

(penunuod) 'z-¢ INJIHIVLLY

255



600T . MOUUTA (asuodsar juessaidopnue
[© 19 1a1ureg 16S°1 100°0 000°0 §€00°0 00°S T200°0 00°$ vmoﬁ.m 1 A vo%omo [e101 [eroiAeyag| (NHA) QUIXBJR[UdA [ [eonnaoRwLIRYq
: [eATe]) [BIOIARYDE :
600¢ . . . . . . . MOUUTIA (Ky1o010A odeosa juessaidoprue
[© 19 1aureg 0ST'l S00°0 $00°0 100 00C 800°0 00T peayieq A [eAIR]) [BIOIARYOE [esoiaeyeg|  (dnd) uordoxdng| [eonnaoRwLIRYq
600T MOUUTA (porad juessaidoprue
[© 19 1a1ureg 9¢¢'1 000'CC 00t°6¢ (81 00°S Lyl 00°S E@E.m 1 A \SV:BE odeoso [eroraeyag| (NHA) QUIXEJR[UOA | [eonnaoRULIEYq
’ [eATeR]) [BIOIARYDE :
600¢ . . . . . . . MOUUTIA (pSug) Apoq [eAte]) doxd juessardoprjue
[© 19 1a1ureg LOT'T 0SL'¢ 0ST'¥y SL 00C €8 00 peayieq A revawdooray [eywowdopoaa(|  (dng) uordoxdng| [eonnaoRwLIRYq
600¢ . . . . . . MOUUTIA (pSug) Apoq [eAte]) juessardoprjue
[© 19 1aureg 1L0°1 00S'1 00t'1 S'L 00°S L 00°S peayieq A reyswdogaaad [eiuowdooad(q| (NHA) QUIXBJE[UDA| [eonnaoRwLIRYq
600¢ . . . . . . . MOUUTIA (33u9] Apoq eare) juessardopriue
[© 19 1a1urEg 0v0'l 000°0¢ 00T'I€ SL sTo 8L §To peayieq A [erswdogaaad [eyuowdojaas( (yas) surenes| [eonnaoRwLIRYq
. . . MOUUTIA (pSug) Apoq [eAte]) juessardopriue
P Smmmw LT0'1 000°0¢ 00T'6¢ SL §To €L §To peayieq A revawdooray [eyuowdojoaa(y (X1d) dunoxony| [eonnaoRwLIRyq
600T MOUUTA (asuodsas adeas juessaidopnue
. ’ : . : : : . A uordoxdn :
210 soeg| 0091 2000 2000 €000 00T 81000 00T S A [e10) oﬁwwhmﬂw feiotavyag | (dnd) uot 4 . eonnooewreyg
600¢ . : : . : : : MOUN AMMMHO Mw%m%&mﬂ% eroiaeyog| (NHA) QuIxeje[ud A yuessaidoppue
& 10 1ojuIeg 1L0°1 100°0 100°0 €000 00°S 8200°0 00°S peoye A [ _Sogmﬁm [elotAey; ! - [eonnooTLIRY g
600C . ’ : . : : : MOUULIN AmeOMHHMWH% RIOIARYD ( ) auIfend Juessaidopyue
[© 19 1aureg €81 C100 700 €000 sTo §500°0 sT0 peayieq A 810} _Sogmﬁm [elolAelRYg AHS) durendg| [eonnaoRwLIRYq
600¢ . ’ : . : : : MOUN AmeOMHHMWH% RIOIARYD ( ) aunoxony{ Juessaidopyue
[© 19 1aureg L9T'1 C100 S10°0 €000 sTo 8€00°0 sT0 peayieq A 810} _Sogmﬁm [e101ARYDEg XT1d) dut | [eonnaoRwLIRYq
(¢ond3) | (tond3)
"U0D 2U0D
AKessy Aessy AKessy Aessy
oy | e | e | s | s | o303us | ogoasus o0
\moan_m_ Te aansodxg | 1e aunsodxg | Y939 404 103D 104 (gdd)| uro30 404 | 4oy (qdd) julodpug KaoBere)
80UBIa}OY oone uun Jad uun sod apnyubely [uoneaussuo) | spnuubely |uoiresiussuo)| saldads Em>o_ow_- 1ulodpu3 198443 U3 230 Aiobared D30
J0 oney : : 19913 dnoa | 93D dnous 10843 dnoa| D3O dnouo
uonealiand | - eewns3 | spnuubey | spmubei ainsodx3 ainsodx3 ainsodx3 ainsodx3 uoprejndogd
julod 24N | 10843 - 1343 ubIH ybIH ybiH ybIH
Aessy D30 - Kessy : : : :
aINIXIN - | 3D 81buls

SNOILVY.LNdNOD

NOILVINHONI NOSIdVdINOD

S3LNGIYL1V AANLS 2°4N

(panunuod) 'z-g INJIWHIVLLY

256



(xopur (asuayap 1sdu)
eog o001 £90°0 £90°0 1'0 09'1 1'0 09'1 MOTIN A |uorssordSe moroew|  qeomeyag|  (Or) uequesopuy| - [PHORMIINE
[ 19 ZJINY02S peayieq : JINPE) [eI0IARYRg : : - Ie)) [RUOSID]
(xopur (asuayap 1sdu)
10T 50005 70 1111 1'0 SY'0 S SY'0 Mo A uo1ssaI38e [610) ofews [eIo1ARYRg (SL) uesoporiy o
JLRERANIUIN peayieq : JINPE) [eI0IARYOg : : - IR [RUOSID]
o (xopur So1SLIIRIBYD essordopnue
L IR 9960 965°8 St'0 990 6v°0 LS00 N N xas Axepuooas ofew| oanonpoidoy|  (dng) uodordng| _ JIUSePR
[ 19 ZJINY2S peayjeq JInpe) aanonpoidoy - [eonNdIRULIRY (]|
mouut (xoput soBsHOREIRY uessaidapnue
L I $95°0 9750 St'0 86L°0 L0 pOI1 N N xas Axepuooas ofew| oanonpoidoy| (NFA) oureyeuon| _ i
[ 19 ZJINY2S peayjeq Jnpe) aanonpoidoy - [eonNddRULIRY (]|
1102 MOUUTIA (xoput sosHoREIRYD juessaidopriue
. . : : y 3 y : X9S AIepuod9s o[ewt QATION o1do uI[eInd! :
epamyps| 9657 $SH0T 0006 S4 700 L0 000 - N o) ow_sée M i poiday (MES) 2UBHS | o naceureyq
mouut (xoput sosHoREIRY uessaidapnue
L 1L0'91 67681 St'0 820°0 £5°0 820°0 N N xas Axepuooas ofew| oanonpoidoy|  (x1d) unexonyg| _ i
[LRERANIIN peayjeq JIpe) sanonpoiday - [eonNdJRULIRY (]|
(9ouaurwoad [[99
110¢ : : . : . . MOUN eN1SIAUI .S_:o;moc aanonpoiday (X14) aunaxonyy Juessaidoprue
[ amys| LT 00$°29 6K 1L SL1 820°0 ¢ 820°0 - N e Nt B ! - [eomnsoTwIEYL
110 98 LO'1¥E 000°5€9 §S'6 8200 8L'L 8200 MOTIN memwm% wuhmw aanonpordo ( ) dunoxon Juussaidappue
[LRERAN (I o8 12071y ¢ I ¢ peayieq N Jnpe) o>:o:_cchwum Honp B! X'1d) o i [eonnadseuLIRyJ
1102 . . . . . MOUUTIA! (sorewt juessaidopriue
e zmyog| 06! £€5T'1 82661 ! 86L°0 (44 vo1'1 - A 1INPE) KH[ZHOI % ANIEHON - (NEA) QUNEJRIUOA oo spuiroyq
1102 . . . . . MOUUTIA] (soewt juessardopriue
[e 10 zmyog| 008811 SSH'sy 000°00¥S 1 700 LT 000 peoeq A 1IOpE) AN[EHOM % Anrero (4aS) WENIS| o nooewreyg
(czond3) | (tond3a)
"U0D '2U0D
Aessy Aessy Aessy Aessy
(GESSE] ainsodx3 | aansodx3 AIMXIN amxin ul | 930 abuis | 930 e1buis
pavead) | - ubiH O Ui 535105 [030 404 (add)| Uro30 05 | o} (qdd) (N/A)
SONd3 |1e aunsodx3|1e aansodx3| _: - 1ulodpu3 Aiobaren
0usIaleYy d d apnyubepy [uoneayussuo) | spnuubepy |uoiresiussuo)| saivads ~ | wuodpuz 108y3 o= o) Ai0ba1ed D30
' Jo oney uun s uun Js 1093 dnou | D3 dnoug (1083 dnous | 930 dnouo JUEASIRY we3
uonealiand | - arewns3 | spnuubey | spniubeny aansodx3 aansodx3 aansodx3 aansodx3 uonejndod
uI0d 224N | 83 - 109143 ybiH ybiH UBIH ybin
Aessy D30 - Ressy : : : !
aInxiN | 93D 91buls

SNOILVLNdINOD

NOILVYINHOANI NOSIdVdINOD

S3LNGIYLLVY AQNLS 2°4N

(panunuod) 'z-¢ INJWHIVLLY

257



6007 . . . . . . . eyepouwr (Lnpunday) )
[ 1o ung L99'1 LOT 0¥ S¥8°99 S'L L8T°0 ¢l L8T°0 osouede( A aanonpoiday oanonpoxdoy(  (zH) [01penso-€ L1 QUOULIOH
(uruoSoyoya
600¢ . : : : : Plepout ewse[d ojewdy| oanonpoido (zA) 101penSa- QUOWLIO
1210 ung 000'tC LO6LELIT | €TI'ILIVY 00S L8T°0 00021 L8T°0 osoundef N [d orewoy nonpoIday TH) 101pensa-¢g L1 H
jInpe) oAnanpoidoy
(uruoSoyona
600¢ . . . . . eyepawt d
[ 12 ung 000°CI v6S'LYES | €TI'ILIVY 0001 L8T°0 00021 L8T°0 osouede( N ewseld ojewoy(  oaponpordoy|  (gd) [o1pense-gLI QUOULIOH
jInpe) oAnanpoidoy
(uruoSoyonA
600¢ . . . . . eyepaw d d
[ 12 ung 000°0C 868°9¢€1 896'LELIT 0S¢ L8T°0 000S L8T°0 osouede( N ewse[d ojew| oAnonpoxday|  (gd) [O1pENSO-FL] QUOULIOH
jInpe) oAnanpoidoy
(uruoSoyona
600¢ . . . . . eyepaw d d
© 10 ung 6Cr'1 8LS9TLYT | 896'LELIT 00S¢ L8T°0 000S L8T°0 osouede( N ewse[d ojew| oAnonpoxday|  (gd) [01peNSO-FL] QUOULIOH
I jInpe) oAnanpoidoy
600¢ . . . . . . . eyepaw (IsD opewt .
epung| 691 88°S 9LY'E 'l L81°0 90 L81°0 osoundep A Jnpe) sanonpoiday |  APPIPOIIRA|  (Td) [opEnse-gL] QUOULIOH
600¢ . . . . . . eyepaw (ISH orewdy 3npe) A3ojoyped .
e 12 ung (34 LIL'81 06£°1T ¢¢ L8T°0 % L8T°0 osouede( N £3o[oypeq $so10) ss010) (za) 1otpensa-g /| QUOULIOH
600¢ . . . . . . eyepaw (ISH orewdy 3npe) A3ojoyped .
[ 12 ung 1€T1 08¢°LT 06£°1T §T¢ L8T°0 % L8T°0 osouede( N £3ojoypeq sso1n) ss010) (za) 1otpensa-g /| QuUOULIOH
600¢ . . . . . . eyepaw (ISH ojew jnpe) A3ojoyped .
[ 10 ung vIL'T 86¢°6 €v091 SL'1 L8T°0 € L8T°0 osouede( N Sojoyreq ssoin) ss010) (za) 1otpensa-g /| QUOULIOH
600¢ . . . . . eyepaw (ISH ojew jnpe) A3ojoyped .
1210 ung 00S°'T $69°01 €091 [4 L8T°0 € L8T°0 osourdef N ASo[ouseq ss010) s5010) (za) 1otpensa-g /| QUOULIOH
7102 . . . . . . . MOUUTA (Ky1oo1oa odeossd [erqoIorwnue
12 1 Znyos 89¢'1 180°0 650°0 €10 09'1 $60°0 091 peayieq A [eATR]) [EIOIARYOE [elolAeyog(  (DL) Ueqredo[oly( o187 [RUOSIa]
7102 . . . . . . . MOUUTA (Ky1oo1oa odeosad [erqoIorwnue
1210 Z3nyoS 89¢'1 68C°0 110 €10 S 4] $60°0 S 4] peoge A [BAIE]) [BIOIARYOE [elo1ARYRY (S1) uesopuyp| o187 [PUOSIS]
(cond3) | (tond3)
ou0D 'U0D
Aessy Aessy AKessy Aessy
memmmw_& Ez%axm S:%me_ AUMXIN aamxin ul | 030 91buis | 030 81buls (NIA)
e s W | w0300y (939 105 (qdd) | uro3D a0y | oy (gdd) NIA
SONd3  |1e aunsodx3 [ 1e aunsodx3 julodpu3 A10b31eD
a0UsIale apnyubely |uoneaiussuo) | spniubely |uoiresiuaduo)d| seldads 1ulodpu3 10843 23D A106a1ed D30
19y Jo oney 1un aad 1un aad 1ou3 dnoss | 53 dnoas |10an3 dnais | 535 dnoss AT ETENE 10943
uonedljqnd | - srewnns3 | spnuubepy | spnuubeln uonejndod
- aansodx3 aansodx3 aansodx3 aansodx3
julod >°4N | 19943 - 108443 UBIH UBIH YBIH UBIH
Aessy D30 - Ressy ; : ! !
aInxiN - [ 30 91buls
SNOILV.LNdNOD NOILVYINHOLNI NOSIHVdINOD S3LNGIY11VY AANLS °°4n

(panunuod) 'z-¢ INJWHIVLLY

258



(uonewoy
[eo1pel [AXOIPAY) —
1oz ’ ’ : ) : S|jeIqo SSOIIS QAIIBPIX ; ouoydjAuo oudydjAy
enp| LCCT 001'1 0S¢’ o011 0001 g€l 0°001 ysyeiqaz N .m_wowo_w.éw Jororosfug JousydjAuoN JouaydiAxy|
/PIOqEIIN
(uonewsoy
110C [eatpe: [Ax01pAY) S1[0qEION
: : : : : SIJeIqo SSAIS SAIBPIX ; v [ouaydsig 1azionse|d
e 1 Ay ELT'T 001°1 001 01l 0°001 (4! 0°001 ysyelrqaz N ' m_wo_o_w?w iSoo1skyg Jouay
/PLOqEIIN
(%
600¢ . . . . . . eyRpoW - SONI[BULIOUQE [BATR] )
[epug| 0011C 899'6TT $69°01 T L8T°0 4 L8T°0 asourdef A 55013 souo[eacid) [eyuowdofoad(  (zd) [01pense-gL1 QUOULIOH
reyuswdojorag
600C . . . . . eyRpoW (orew o4, se ‘onjex :
210 ung So¢'1 6L9°6LE SLO'8LT IL L81°0 49 L81°0 asaueder A x05) [eyuswdopard( [euowrdofoadq|  (zd) [01penso-gL1 QUOULIOH
600C . . . . . eyRpoW (orew o4, se ‘onjer :
210 ung €T6°'1 6SLYES SLO'8LT 001 L81°0 49 L81°0 asaueder A x05) [eyuswdopars( [euowrdofoadq|  (zd) [01penso-gL1 QUOULIOH
600C . . . . . . . eyepow (sAep - yojey 01 :
[2 10 ung 8S0'I £05°8Y 6C8'SY LO6 L81°0 LS8 L81°0 asauedef A owm) reuowdoloaa [euowrdofoadq|  (zd) [01penso-gL1 QUOULIOH
600T . . . . . . : exepoul (% - Apiqeyorey) }
210 ung 8EL'I 18+°0€C SES00Y I'ey L81°0 6'vL L81°0 asouvder A [eruowdojaas(y [euowrdofoadq|  (zd) [01penso-gL1 QUOULIOH
600C . . . . . BRpoW (Kmaay) !
230 ung €50°1 756901 ¥09°'101 0t L81°0 61 L8170 osoueder A aanonpoxdoy aanonpoxday|  (zd) [o1pensa-g/| QUOULIOH
600C . . . . . BRpoW (Kmaay) !
270 ung L9T'1 ¥1T°08 ¥09°'101 S1 L81°0 61 L8170 asouedef A aanonpoiday sanonpoxday|  (zd) [o1pensa-g/| QUOULIOH
600C . . . . . . eyepow (Ky1punoay) :
¢ 10 ung 9¢l'l ¥C8'8¢S S$¥899 Il L81°0 ¢l L8T°0 asouedef A sanonposday aanonpoiday| (zA) [o1pensa-g/ 1 SUOULIOF]
(¢ond3) | (tond3)
2U0D 'U0D
Aessy Aessy AKessy Aessy
ety | e | e | amn | s | 030t | 930 s o
: : uro39 4oy 1939 40 (qdd) [ uro30 40y | dog (qdd) od KioBare
32U3J313 SONd3 |32 ansodx3 | 3e 3ansocx apnuube\ [uoneaiusouod | spnuubeln |uonesiusouod| se1oeds jutodpu3 julodpu3 10843 1€0 230 Aioba1ed 030
19y Jo oney Hun aad Jun asd 1813 dnous | 935 dnous [198u3 dnois| 935 dnois 1ueAd|9Y- 109443
uonredland | - syewns3 | spnuubeny | spnuuben uone|ndod
s34 | spnu : aansodx3 aansodx3 aansodx3 aansodx3
uiod 24N | 19843 - 1343 ybin ybi YBIH ubIH
Aessy D30 - Ressy : : ! !
ainxiN | 03D 91buis

SNOILVLNdINOD

NOILVYINHOINI NOSIdVdINOD

SALNGI¥LLY AQNLS 2°4Nn

(panunuod) 'z-g INJIHIVLLY

259



(K1anoe
110T . . . . . AD) SSANS AARPIXO J1[0qEIN
210 Ny €ee’l 00€°0 00t°0 (113 0°001 (14 0°001 Usiyeiqez N - oiSojoiskyg|  joiSorotskyg TouaydjAuoN [ouayd{Ayy
/ANOqEIRN
(Aanoe
110¢ . . . . . YD) SsaNS dAIRPIXO J1[0qEIOIN
210 Ny 000'C 00€°0 009°0 0¢ 0°001 09 0°001 Usiyeiqez N - ofojoiskyg|  jorBojorskqq v [ouaydsig 1971018
/ANOqEIRN
(yuoru0o HSSH)
110¢ . . . . . $SaNS dANRPIXO J1[0qEIOIN
e nm 0ST'1 00¥°0 00S°0 (014 0°001 0S 0°001 Usiyeiqez N - oiSojoiskyg|  joiSorotskyg JouaydjAuoN [ouayd{Ayy
/ANOqEIRN
(quoru0d HSSH)
110¢ . . . . . $SaNS dANRPIXO J1[0qEIOIN
210 Ny 0ST'1 00t°0 00S°0 (014 0°001 0S 0°001 Usiyeiqez N - oiSojorskyg|  joiSorotskyg v [ouaydsig 1971018
/PNOqEIRN
(uau0d HSO)
110¢ . . . . . $SaNS dARPIXO J1[0qEIOIN
210 Ny 00S°'1 001°0 0S1°0 01 0°001 S1 0°001 Usiyeiqez N - oiSojorskyg|  joiSorotskyg TouaydjAuoN [ouayd{Ayy
/PNOqEIRN
(uau0d HSO)
110¢ . . . . . $SaNS dARPIXO J1[0qEIOIN
210 Ny 000°¢ 001°0 00€°0 01 0°001 0¢ 0°001 Usiyeiqez N - oiSojoiskyg|  joiSorotskyg v [ouaydsig 1971018
/PUOqEIRN
(uaru00 VAW)
110¢ . . . . . $SaNS dARPIXO J1]0qEIN
210 N SIT'I 0Sy'1 00€'1 St 0°001 0€1 0°001 Usiyeiqez N - oiSojoiskyg|  jorSorotskyg TouaydjAuoN [ouayd{Ayy
/PUOqEIRN
(1u2yu00 VAN)
110¢ . . . . . $SaNS dANRPIXO J1[0qEIOIN
210 Ny 091°1 0Sy'1 0ST'1 St 0°001 STl 0°001 Usiyeiqez N - oiSojoiskyg|  joiSororskyg v [ouaydsig 1971018
/OIO0qEIRN
(zond3) | (tond3)
2U0D U0D
Aessy Aessy AKessy Aessy
(49s89] ainsodx3 aansodx3
a4nixI AUNIXIA UL a|bul a1bul
pareaib) | ubiH UBIH VI PN Ly | 939 PWS | D30 SIS (N/A)
ur 932 404 (D30 404 (qdd)| ur 030 4oy Jo4 (qdd)
SONd3 (1 a4nsodx3| Je aunsodx3 apnyube uone1uaduod | apnyube uoI1eI1UIUO sa10ad Juiodpuz ulodpu3 198, Aaobared KaoBaye
dduaJalay 1o oney 1un Jad 1un aad P H.Q W " HQ o|ep H.Q W " HQ 9 10ads JueA3|9Y- jutodpu3 1343 103443 930 €0 030
uonealjqnd | - syewnsy | spnuube apnuubeyy [F22H3 CN0IS | O30 dnodg 139843 dnolg | 539 dnolo uone|ndo
o JEUNS | SPMUUBEIN | SPMIUDEIN aansodx3 aansodx3 aansodx3 aansodx3 fejndod
julod >°4N | 19943 - 10943 UBIH ybIH ybiy ybiy
Aessy D30 - Ressy : : ! !
aINIXIN - | O30 8|buls

SNOILVLNdNOD

NOILVINHONI NOSIHdVdINOD

SALNGI¥L1V AQNLS 224N

(panunuod) 'z-g INJIHIVLLY

260



(Ayanoe 1S0)
110C . . . . . $SaNS dAIBPIXO S1[0qEIOIN
210 npL 6L0°1 08¢0 010 8¢ 0°001 It 0°001 qsyelqaz N _ oiBooiskyg|  orSororsAud [ouaydjAuoN JouaydAyy
/AN0qeR N
(Ayanoe 1S0)
110C . . . . . $SANS ANBPIXO S1[0qEION
e 1 Ay [430! 08¢0 0€r0 8¢ 0°001 194 0°001 ysiyeiqaz N _ oiBojoiskyg|  /oiSororsAud v [oudydsig 19710188 d
/A10qeR N
(Ananoe xdo)
110C . . . . . $SaNS dAIBPIXO S1[0qEIOIN
‘' M [T 0s¥°0 0050 St 0001 0S 0°001 ysyyelqaz N - iSojorskyq|  joiSojotskyg [ouaydjAuoN [ouoydiAyy
/A10qeR N
(Ananoe xdo)
110C . . . . . $SaNS dAIBPIXO S1[0qEION
e 30 N 9sS'1 0St°0 00L°0 St 0°001 0L 0°001 ysyeIqaz N _ oiBojoiskyg|  oiSororsAud v [oudydsig 19Z101Sed
/AN0qeRN
(Kranoe qoOs)
110C . . . . . $SANS dAIBPIXO S1[0qEION
210 npy 000°C 001°0 0020 01 0°001 0c 0°001 qsyelqaz N -~ oiBojoiskyg|  jorSororsAud [ouaydjAuoN JouaydAyy
/AN0qeRN
(&nanoe 4OS)
110C . . . . . $SANS dAIBPIXO S1[0qEION
e 30 Nl 000t 001°0 00t°0 01 0°001 oy 0°001 ysyeIqaz N _ oiBojoiskyg|  oiSororshud v [oudydsig 19710188 d
/A10qeR N
(&nanoe 1vD)
110C . . . . . $SAIS JANBPIXO S1[0qEIOIN
e M [T 0s¥°0 0050 St 0001 0S 0001 ysyyelqaz N - oiSojorskyq|  joiSojorskyg [ousydjAuoN [ouoydiAyy
/AN0qeRN
(Ananoe 1vD)
110C . . . . . $SANS dAIBPIXO S1[0qEION
e 30 Nl €ee’l 0St°0 009°0 St 0°001 09 0°001 ysyeIqaz N _ oiBojoiskyg|  oiSororsAud v [oudydsig 19210188 d
/I10qeRN
(¢ond3) | (tond3)
oU0D 'U0D
Aessy Aessy AKessy Aessy
MmMM\M__WV E:M_axm E:%me_ AIMXIN aimxin ul | 930 91buis | 930 8jbuls (NIA)
y i | wo30u0y (030 40y (add)| urozD o) | oy (gdd) NIA
SONd3  |1e aunsodx3 [ 1e aunsodx3 1ulodpu3 A10631eD
20U2I3J3Y 10 oney uun Jad un sod apnyubely |uoneaiusouo) | spniubely |uoiresiussuo)d| seidads 1UBAS|PY- 1ulodpu3 10843 19913 230 Aiobared D390
uoIreaNgnd p—_— : . 199143 dnoao | D30 dnou |1way3 dnous| D30 dnouo
T - arewnsy | spnuubeiy | spmiubery aansodx3 aansodx3 aansodx3 aansodx3 uone|ndod
uI0d 224N | 083 - 109143 ybin ybi YBIH ubIH
Ressyy D30 | - Aessy : : : !
ainxiN | 03D 91buis
SNOILV.LNdWOD NOILVINHOL4NI NOSIdVdINOD S3LNGIY11VY AANLS °°4n

(panunuod) 'z-¢ INJWHIVLLY

261



(Jonuo0d jo
9/, se so10ads uogAxo
. . . . . QA}OBAI [BIO, J1[0qRIdN
€10T [ep nx I 000°ST 00S°€1 0S1 001 Sel 001 Usiyeiqez N ssong o >umEx ﬁw \o_wﬁw:w_m £ud [oudyd|KuoN Jouayd[AyV/|
- o130[018Ay g
JRUCEEEIAN
(Jonuod jo
9/, se so10ads uagAxo
€10¢ 1B 19 nX| Y0¢'1 000°ST 00S°T1 0S1 001 SII 001 Usiyeiqez N mmwwmowmwﬂwww \QMMMMMMH v [ouoydsig 19z1nse[d
- o1301018Ay g
JRUCEEEIAN
(3u9uod
1102 auoryein3 [ej0]) SOQEIOI
. 09¢'1 €L0°0 001°0 L 0001 86'6 0001 Usiyeiqez N $SO1)S SANEPIXQ y [oudyd|KuoN Jouayd[AyV|
|CRERYN /o1301018AYd
- o130[018Ay g
JRUCEEEIAN
(3u9uod
1102 auoryein3 [ej0]) SOQEIOI
. 6951 €L0°0 SI1°0 L 0001 431! 0001 Usiyeiqez N $SA1)S SANEPIXO y Vv [oudydsig 19710188
|CRERYN /o1301018AYyd
- o130[018Ay g
/IIOqER N
(Ananoe 4 1v)
o “oﬂ %M 0001 08%°0 08¥°0 8t 0001 8t 0001 Usiyeiqez N mmowwmww%wwﬂw \o_wmwmﬁ\“ [oudyd|KuoN Jouayd[Ay[V/|
JRUCEEEIAN
(Ananoe 4 7v)
o “oﬁ %M LIY'1 08%°0 089°0 8t 0001 89 0001 Usiyeiqez N mm&uwm_mw\wwwﬂwnw \QMMMMMMH v [ouoydsig 19z1nse[d
J1[0qRIDIN
(zond3) | (tond3)
o | o | oty || ey | ey
(1yeib) || - ubIH ubtH 1y, ouao._\h,_o,. omow&\N_D&V w_uoou”_v :.m owws_ns.m (N/A)
SONd3 |18 34ns0dx3| je ainsodx3 %E_cmm_\/_ uoneIIUIU0D mv:u_cmm_\,_ uonesjuaouo)| seldads Jutodpu3 ulodpu3 10843 Aaobared AKi1obare
dduaU9)oy J0 onjey 1un aad 1un Jad : y : y : 1UeAd|9Y- : 10843 BES 1D 030
uonealjgnd | - syewnsy | spniube apmiubepy |23 dnoig | 939 dnot9 19853 dnoug| 530 dnouo uoie|ndo,
JeLNST | SPMIUDEIA | SPMUUDEIN aansodx3 aansodx3 aansodx3 aansodx3 fyejndod
julod >°4N | 19943 - 10943 BI 61 61 61
Kessy 030 | - Aessy ybiH ybiH yoiH ybiH
aINIXIN - | D30 8|buls
SNOILVYLNdINOD NOILVINHOANI NOSIdVdINOD S3LNGIY11VY AANLS °°4n

(panunuod) 'z-¢ INJWHIVLLY

262



(19291
VAW dA1[a1
Se 9SBUIUAS APIXO -
€10T [e 3 n¥ 1LS'T 081°0 0L0°0 8’1 001 L0 001 ysiyeiqez N OLNIN d[qronpuy) \Ew.o_o_@o#_ V [ousydsig Jazonse[d
$SANS ANBPIXO : :
- J130101Ay g
/PLOqEIIN
(Jonuod
JO 9 Se OSBIuAg
groceronx] L1801 00S°Cl 00511 szl 001 S11 001 ysyeIqaz N %me%ﬁ%ww \o_wwwmmﬁm JoudydjAuoN Jouoydi&y|v
- o130101sAy g
/PLOqEIIN
(Jonuod
JO 9 Se OSBIUAg
glozieonx| g1 005ZI 00011 sz 001 ot 001 usyeiqaz | N %M@m&mﬁmwww \o_mﬁvmmﬁm v [oudydstg 107191581
- J130101sAy g
/PLOqEIIN
(Jonuod jo 9, se
apIXQ OLNIN [e10])
. . . . . OIOqEIdN
grocrernx|  ¢v0'1 000°CI 00S'T1 0zl 001 SII 001 ysyeiqaz N SSONG 2ANBPIXO| o JousydiLuoN [ouaydiAyy
- J130101Ay g /O1o0I01SAUd
/PLOqEIIN
(Jonuod jo 9, se
apIX(Q OLNIN [e10]) SOQEION
€10T [e 3 nX €v0'1 000°CI 00S°I1 0cI 001 S11 001 ysiyeiqoz N SSoNS 9AEPIXQ 21901015 v [oudydsig Jazonse[d
- J130101Ay g [O1o0I01SAUd
/OlOqEIIN
(¢ond3) | (tond3)
/13188.16) YBIH ubI 3INIXIN ainxiN ul | D390 91buls | 93D 9)buls (N/A)
SONd3  |1e aunsodx3 | 1e sunsodx3 ur 939 do4 1033 40} (qdd)| ut 539 tos 104 (qdd) 1ulodpu3 Aiobared
ausJa)eY 10 oney nun Jad nun ad apnmuubely |uoneaiussuo) | spniubely |uoiresiussuo)d| seideds JUBAS|PY- 1ulodpu3 10843 1913 230 Aiobared D390
uoneadlqnd | - syewnsy | spnuubepy | spnuubepy SN%M%Q:MLO oom_hwwwmm;w HQMWM%Q:M‘_O oom_hwwmmm;w uonejndod
Wod 240 | a3~ | 1em3 A e A M
fessy 030 | - Aessy ybrH ybrH ybiH ybrH
ainxiN | 03D 91buis
SNOILV1NdINOD NOILVINHOLANI NOSIdVdINOD S3LNGIY11VY AANLS °°4n

(penunuod) 'z-¢ INJIWHIVLLY

263



((1e38) uroyoxd
K101e[n3ar gnoe
10T . . . . . X . MOUUTIA o1u050p1019)s pruosd [erqoiorwnue
B 12 o1qoudy7 €00 v€9°0 9LE0 70 Lo §T0 80 peayie] N - sg[ew ut uorssoxdxa Aorxoouan UPQIEO0[IML - dIB)) [BUOSId]
Quag oAnje[a)
Ky191X0)0UOD)
((Term)
Hoﬁmoouu Quouioy
102, . . . . . . . MOUUTIA p1o1Ay} peuod
[& 12 01qouay Pyl 96C'1 £€8°l L0 0] 'l 90 peayie N - sojew ur uorssaidxa Aydrxojouen Laga) usjedoay 1oesuf
Quag oAnje[a)
Ky191X0)0UOD)
((Term)
Hoﬁmoouu Quouoy
7107 . . . . . . . Mouuty proIAys peuos [erqororunue
[& 12 01qousy 6£V'C 986°0 Sot'C L0 L0 6'1 80 peayie N - sojew ur uorssaidxa Aprxojouen| (DDL) UBQIEOOPUL| a187) [PUOSIO]
Quag oAnje[a)
Ky191X0)0UOD)
((1e) 103daoau
uaSoipue peuod
V0T 6991y 950°1 €€9°0 L0 L0 S0 80 MOUUIIN N |- sopew ur uorssardxs|  Ayorxojousn| (9oL) uequesopuy| - [HACRIMBUE
1e 39 oIqouay peayieq omow w>3m_ob T : - 3Ie)) [euosIdd
\Eaxoa.ocow
(1oA9]
VNJW dA1R[2I
S 9SBYIUAS 9pIXO SIOqEION
€10z [ep X 00T'1 081°0 0S1°0 81 001 Sl 001 ysyeiqaz N OLIIN d]qronpu) \ew.o_oa Ayd Jousyd[KuoN [oudyd[Ay] V|
SSaIS 2AIRPIX) : :
- o1301018Ay g
/A10qRIIN
(zond3a) | (tond3)
"U0D 'ou0D
AKessy AKessy AKessy AKessy
(49589 aansodx3 aansodx3
aanixi 3INIXIN Ul a1bul a|bul
piayesib) | ubiH UbIH Dan AN gy | D3NS | 939 AIAS (N/A)
ur 930 40} |D3D 40y (qdd) | ur D30 404 404 (qdd)
SONd3  |1e aunsodx3 | 1e aunsodx3 1ulodpu3 A10Ba1e)
90UBI8J9Y 10 oney Jun Jad Jun Jed apnuubey |uoneqiuasuo) | spnuubepy |uoineaiussuo)d| saloads UeAd|ON- julodpu3 19943 1913 23D A10Ba1eD D30
: : : 1983 dnoi | D30 dnou (1983 dnoa| D3O dnouo
uonealiand | - ajewns3 | apniubeiy | apmiubepy aansodx3 aansodx3 ainsodx3 aansodx3 uonendod
ulod 24N | 19943 - 10843 UBIH UBIH UBIH UBIH
Aessy D30 - Ressy : : ! [
aINXIN - [ O30 81buls
SNOILVLNdINOD NOILVINHOINI NOSIdVdNOD S3ALNGIYLLY AANLS °°4N

(panunuod) 'z-¢ INJWHIVLLY

264



((uruagoyjana)
urud30[[aNA
¥107] . . . . . . . Mouuty I9AT] - S9BWIS)
2 10 01q0uUS7 00S't S81°0 £€8°0 1’0 0] 0] 90 prayE N ur uorssordxo Ayorxojouan Laaq| uejeday joesuf
Qua3 aAne[)
K)191X0j0U20)
((uruogoyjana)
urua30[[aNA
10T, . . . . . . . MOUUTA JOAI[ - So[RWdJ [erqoIorunue|
2 10 01q0US7 €L8'81 Ir1°0 869C 1’0 L0 1'c 80 prayIE N ur uorssordxo Ayrorxojouan ueqredo[ouy| a1e)) [PUOSIOG
Qua3 aAnjR[)
K)191X0j0U20)
((1dy) asedy
urdjordodiy 10A1]
y10c 00v'C 68¢€°'1 c€eee SL0O S0 z 90 mouttin N - 8?& ur uorssordxo A3101X0)0UdD) UBQIBIO[ILI], [E1qOIDIBUE
e 32 o1qouay peayie] Dmuw w>3m_®b o . - 3Ie)) [BUOSId{]
K)191X0j0U20)
((uruagorjana)
UIUISO[[IIA JOAT]
v10C S68°¢€ SH8°0 162°€ 90 L0 9C 80 Amouttiv N - mo:v..E ur uorssa1dxa A3101X0)0UdD) UBQIBIO[ILI], [erqosornue
e 32 o1qouay peayie] Dmuw w>3m_®b T : - 3Ie)) [BUOSId{]
K)191X0j0U20)
((1e18) uroroxd
K1018[N321 9INdR
102, . . . . . . . MOUUIA J1u930p1012)s peuosd
2 10 01q0uS7 00¥'C £€8°0 000°C S0 0] Tl 90 pray N - sofew 1 uoIssaIdxo Ayorxojouan Laaq| uejeday joesuf
Qua3 aAnjR[)
K)101X0j0U20)
(cond3a) | (tond3)
"U0D oU0)
AKessy AKessy Aessy AKessy
‘_M_mwwwmv 8:%9@ E:.u%axm aINIXIN aImxin ul | 93D 91buis | 030 8jbuls N/A)
v HoH WML w030 a0p |930 104 (qdd) | U930 a0y | oy (qdd) NIA
SONd3 |1e aunsodx3 | 1e aunsodx3 uiodpug A10Ba1eD
aousJaey o one \un 1ad wun 1ad apnuubepy [uonenussuo) | spnuubepy |uonesussuo)| sainads UBADIDA- 1ulodpu3 19843 s 230 Aiobared D30
uonedIgn o " wayz dnoio | 930 dnouo (1083 dnoug| 930 dnouo uens|sy 10813
Wealand | - arewns3 | apnnubeyy | apmiubeyy aansodx3g aansodx3 aansodx3 aansodx3 uonendod
u10d 224N | 083 - 109443 ybiH ybIH ybIH ybIH
Ressy 03D | - Aessy ; : : :
NI | 93D 91buls

SNOILVLNdINOD

NOILVINHOINI NOSIdVdNOD

S3LNGIYLLVY AQNLS 2°4N

(panunuod) 'z-¢ INJINHIVLLY

265



((1e)
10ydadar uoSoipue
10T . . . . . . . MOUUTIA _umzom - SoJewId)
[& 12 01qouay 980°¢ SIET 0SL0 STl S0 SA 90 peayie N ur uorssaidxa Aporxojouan) 194d| udqeday oasug
Quag oAne[a)
K)191X0)0UON)
(zond3a) | (tond3)
(OESE] al mm%%m_ oLmM_%%Am_ Kessy Aessy Aessy Aessy
a1nIx1 2ANIXIN Ul 316ul a16ul
ool Ul 40 | 53500 [0 10y (a0)| 01550 10y | o (ade) (NA)
SONd3  |1e aunsodx3 | 1e aansodx3 : : julodpu3 A10Ba1e)d
apnuubey |uoneajuasuo) | spnuubely |uolneaiussuod| saloads julodpu3 109143 23D A10Ba1eD D30
3dusJ9)oy Jo oney uun aad 1un aad a3 dnos dnou o113 dnou dnou 1UeAB|9Y- 10843
uonedliqnd | - srewnns3 | spnuubepy | apnyubeln Paua O o030 O |Wsld 9] 030 9 uone|ndod
aansodx3 aansodx3 alnsodx3 aansodx3
ulod 24N | 10943 - 10843 YBIH UBIH UBIH UBIH
Aessy D30 - Ressy : : : :
aINXIN - [ O30 81buls
SNOILVLNdINOD NOILVINHOANI NOSIHVdINOD S3ALNGIYLLY AANLS °°4n

(panunuod) 'z-¢ INJWHIVLLY

266



AOUTI uononpoid
6T'L 8¥00°0 0S€0°0 8%°0 001 ysyeiqaz 0L°0 0T : A | 880 aanemumno | aanonpordoy ZeIO[yo0Id aprIgung
110T pustEd Xew %
0
‘[e 19 I9pue[R)
. . . ‘ . Jrps— uononpord
00°S€ 01000 05€0°0 o 001 BYePIN 0L°0 0¢ : XA | 830 aanenuno aanonpordoy ZelIo[ys01d opISung
1102 peated Xeur o
%
‘Te 19 1vpue[e)
zoyqruuy
uononpoid
asejewIOr
00°61 8€000 | 20000 8€°0 001 UsiyeIqeZ 200 001 eYepIN | A | 882 aanenwmno | aanonpoidoy dj0zeIpe] _%_os;:om )
LA S@zﬂ%w o [eolinadRULIEY
Toyqryuy
MOUUTIA :O_uo:ﬁo.a asejewiory
SL'Y 8€00°0 80000 8¢€0 001 ysiyelqaz 80°0 001 wmuﬁ.w 1 A | 880 sanemuno aAnnpoxdoy dlozelpe [EPIOIOISUON] -
1102 xow o !
‘Te 39 J9pue[e) [eonnddRWLIRY J
Tonqryuy
. . . . . MOUUTIA uononpoid Jsejewory
00y 20000 | 80000 200 001 eYepIN 80°0 001 proqeq | A | 50 dapeInwno | aaponpoidoy sjozeipe,] [EPIOISISUON -
110t Xeu o/, .
T 10 IopuE[R) [eonnaseuLeyq
(1043u09 (1043u09 o
(49s889] ﬁom_<ow_ Aom_<ow_ wouy wouy 3
PPEICED]6)) WM«,_%J \Wuﬂ,_m/_om_n_ ERIVESETIT]o) ERIVESETIT]o) =]
ONd3 | Joou0n | e ouoo % se) (1/6n) % se) (1/6n) 2 Juiodpu3
aouaiggey | 400MBY | L | iin jed | O3VO138 | 03VOT - | gseweds | O3volle | O3vOT- | Tseweds | 2 1Ay AaoBareD 1083 030 Ai0Bared 030
uoneaigng | ~8¥RWNSI | o T o o apnuubeny | z sa1oeds apnuubey | T sa1ads S
o uI0d 43 43 10913 10943 m
B NOD&M - 70Nd3 - _ _ =
an Z sa10ads | T sa10adg ¢INg S o
: : - Z se10ads - T se10ads 2
SNOILVINdINOD NOILLVINIOANI NOSIIVJIINOD SHLNGIYLLY AdNLS “™4N

-9ouaaajal uorpeariqnd £q A[reorjoqeyd[e PozZIuB3Io a.ae SPI0ddY "SON[BA Wl J() SALIOP 03 PIsh a18
97qe} STY) UL SP[OY Y} MOY JQLIOSAP 9'€'€ PUB G'¢'E SUOIIAS (€€ UOI}09S UI PIISI] SP[Y [[8 SOPN[OUI 9SBqB)eP JIU0IIIID Y} {UOISIOA PISPLIQR U ST SIYJ) SO10ads YSy om)
UI $3[NSA J99J0 AJ101X03 JO UOSLIBAWIOd WO} PIYe[NITed Sojewr)se jurod (o1 1)) 10308, AJUrelroou() AJANISUSS So10ads-I9U] JO UOIJBALIOP 10J 9SBeIB(] "€-€ INIJINHIVLLY

267



. . drep . Aureauy - Anonpord (001 (oruoruou)
L00T crt 881 01c 61 1o uowrwo)) rc 1o oL umorg f A Anow uedg oAnonpolday -X UOJLL]) 6 [OUAX0100 juejORJING
T8 30 QORI
dr Aooron oIuoIuou
€61 621 6+C 61 1o qoeMwG Lg SI'0 [morpumorg | A | Iedurjiamo - oanonpoxdoy | o ewooo “9_ %010 M@gwtsmv
L00¢ Armow uredg :
T8 30 gowaIqg
. . dre) . xapurl d3ewep 001 (otuoruou)
L00T : £ s
1210 oA 8¢’ 98CT (3413 € 10°0 wowion €9 00 | morLumorg | N iadg MOIXOI0UOD | 1) 6 Joukxop0 | jueoesng
. . . dred . . VNd (001 (oruoruou)
00T < ot
wogomag| 5T 69 so¢ | ¥hrbrrre9 | 100 wowtios 019 200 [morLUMOIE | N | Sy o HOWOWUD | ownt) 6 [oukxowe | pumonpmg
. dren peay wads 001 (oruoruou)
L00T : : d tuot
wogmag| T L861 L$8T 0T 100 oo LS Q00 | morLumord | N | o AnoNPOIdRT | i) e foukxopo | jumonng
mnory, juage SuLe iy
sooze| 1sTI 8807°C ST 0011 36v Moquivy 0019 ovT efepdN | N [ wusSopena aanonpoxday g-ououaydozuag An -jonpoig
19 OpPBRUOIOD) ’ aIe)) [BUOSIOJ
- sﬁwmw 00t 000t°0 | 00010 or 001 ysyeIqez 01 001 eyepoy | N | wueSoreya | eanonpoidey 7e10[4001d oprordunyg
. Lozl g 00070 | 00090 of 001 UsyrIga7 09 001 MO | N | wweSopana | aanonpoday 7e10[4201d aproiSuny
[e 12 1opue[R) peayieq
. 1oz o9 00010 | 00090 01 001 eYEpIN 09 001 MOWIN | wwaSogrona aanonpoidoy Ze10[4201g apror3uny
B 19 19pueR) peaye ]
uononpoid
08t 8¥00°0 01000 870 001 ysieIqoz 010 001 BYEPIN A | 880 eanemumod | oanonpordoy ZeIOo[201d aprorgun,
110T Xew 9
‘Te 19 19pue[e) ’
(jo13u0d (josuo0d -
(OESE] AWW__,_W,_M_W_ Awm%wu wouy wouy 3
PPEICED]6)) ! ! ERIVESETTTTo) 3ouaJayIp =]
03vOoT1 | 03avOoT B,
$ONd3 | Joouon | Jeouon | %0 ® (7/6n) % Se) (7/6n) ® | juodpug
ERVEFETEN | Jo oley uunad | nun Jad 23vOT11e [ D3VOT-| ¢ seeds D3AvOTIe [ D3VOT-| Tsereds 2 u.owtm_ KaoBared 108443 030 AioBared 030
voneoang | -evewns3 | Yo S o spnuubely | z sa1oads epnuubely | T seloads S
wiod 199443 19943 m
‘_ma:_H_D ZoNd3 - ToNd3a - -ZIN3 eI E =
Z sa10ads | T seroads o
- Z sa10ads - T se10ads =
SNOILV.LNdNOD NOILVINYOAINI NOSTIVJINOD SHLNEIILLY AANLS 4N

(sanunuod) 'e-¢ INJINHIVLLY

268



uorssoxdxa
. X mnoiy, VIdAD 1Al - a13o101sAyg 9]0ZBU0D0}OY]
L8'8 (445 €1 LE 94 Soyorwumy 6C¢ 94 moquIzy N UONBAIOE OSHd JOT[OQEIN ojozepru aprorgun,
00T QWIOIYI0IAD)
‘[e 32 punja8oH
uorssoxdxa
. . jnoiy, VIdAD I0AT - o130101sAy g 9]0ZBU020)Y
144 ELIV'T €l 09 94 Soyorwwniy 6cC¢ 94 moqurey N UONBATIOr OCHd JOT[OQEIA ojozepruy aprorgun,{
00T QWIOIYI0ILD)
‘Te 39 punjeSoH
. . X . ojer a13o101sAyg 1o300]g Blog -
2102 ¢ 10 vuig §ST 8¢1 ¥S 14! 1’0 ysiyeiqaz €' 1’0 BYepIN N 1eaY SIU0AIqUID /ATOqEIOI [ojouexdorg [eonnooBwIEYq
600C . . . mody, 3
. we L900°0 L1200 91 0LET 9t 0811 ol g | A WYSIoM pmo1n welopd1d OpIdIqIoH
[e 12 pIIyoIIe] moqurey
600 . . . . moiL 3
. €8'C 1€00°0 8800°0 | 9L19809¢°L 0LET 01 0811 ol g | A Yisuog JmoIn welofdld SpIIqIoH
[ 19 pliydare moqurey
. . Q.HNU . NOJ], UMOI HNMMMUHMM\\”U - aAnonpoids Amgmv Ou@ﬂ&j.—w Aomﬁo_ﬁﬁv
1002 €€'C T8¢ 9¢9 14! S0°0 wowrmon €€ S0°0 moiy a1 A b::o.ﬁw ads nonpoxday 1£09pop wnipog JueyeLng
Te 12 Yol -
die Suo
1002 . . . . o) . p3us| (001 (oruoruou)
e 1 yoma1q €678 9¢68°¢ LTE €78L9T61°0 S0°0 wowwon) 91 S0°0 nolf umolg | N rey uodg aAnnpordey X UOJLLL) § [OUAXO010 JuejoRLINg
K)190[2A
LYl SIc Sle ¥4 1’0 dred £3 1’0 molp umorg | A [ ourf Ewabm - aAnonpoidoy (0ot (oruoruou)
1002 uowwo)) b:.zoE o ds : -X UOJII]) 6 [OUAX0300 jue)ORYING
Te 1 Yol ;
(Josuo2 (Joau02 -
(aos8s89] AOW__W/_M_W_ 8m<0w_ wouy wouy S
/11e3.46) n\umm_<01_ /TTNS 3ouaJayIp ERIUESETTT]o) =
SONd3 | Joouon w%&wm_ %se) | (1/6n) % se) (1/6n) & | Juodpuz
ERIE TS| joohey nunad | un ad 03vO11e [ D3VOT-| ¢sewads | 03voTie | 03vVOT- | T saoeds 2 u.omtm_ KaoBsreD 108443 030 K1oBa1eD 030
uoneogng | -ewewWns3 | o o o o apnuubel\ | z serosds apnuubey | T sa10ads 5
wiod H 43 19943 199443 m
ST Nozn_w . Hoan_w | -3 - TS =
¢ S91030S | TS8103dS ) Z sa1oads - T se109dg 2
SNOILV.LNdINOD NOILVINYOANI NOSTIVAINOD SALNERILLY AdNLS 4N

269

(panunuod) ‘¢-¢ INJIWHIVLLY



€102 : : : . mouuy
L8°C SPEE9 81 Ic €€ eYepa Ly 9T A I1SD aAnonpoidoy auojoejouondg auoULIOH
[e 19 duoTe] peayie
€102 . . . moudy
(494 €5€L°0 L1TEE S¢ 8t BYEPIN L4 144 A ISO aandnpoiday auojoejouonds duowioy
&30 duoTe] peayieq
€10¢ . . . MOUUTIA
€€'T 80TS0 1TI1T1 ST 8t eYEPIN €¢ 144 A sseur £poq PamoIn ouojoejouonds QuouLIoH
B30 duoTe] peayieq
: o'l 198 15zl 01 €z100 | sonig s1 gz100 | Loy N ASojoured ssoxn | (za) opense-gL | ouowoy
S1oc e : peayeq uonIpuod Apoq :
70 uosuagior
MOUUTIA
: . MOUTIN . AT0ATT BAIAINS 0, [BAIAINS (zA) 101pens9-g/ QuouLIo
stoze|  LeT geey £91¢ €s £210°0 peoged 6€ £210°0 ns | A | qeal 6 Jr— ) 1ot Ll H
19 uosuagiof opuelr) ory
(41414 : : : : SIJBIQO MOoutN so[ew Juad1od eyuowdooad ZBIOTYOOL, oprordun
1819 490qI0H 969 S0€0°0 ITIT0 | 9SL609SL'6 (1143 ysyyeIqaz 9 10€ peayied A Se o1eI X8 [ [°Ad [4oo1d protsun,j
. . . MOUUTA so[ewo) Juodrad d 3
102 €9°1 £€891°0 LT 0 vS 143 ysiyeIqaz €8 10€ peayieg A se orer xos [erudwdorPAadq Zeloqyooid opnIsun,y
132 409q[0H
uorssaxdxo
. . . mnoiy, VEJAD TOAT] - o130[01SAyg 9]0ZBU00)OY
we 43203 78051 16 T Soyorununiy 8¢ T noquey | N | uoneance gepa IOTOqEIRI sjozepr aprorgun,y
00T QWOIYI0ILD)
‘[e 39 punjeSoH
uorssaxdxo
. . . moiy, VEJAD JOAT] - J13o0101sAy g 9[0ZBU0D01Y
S€'T S9¥s'E 7801 68 T Soyoruumy 8¢ T moquey | N | woneanoe ocpa OUOGTEI p— oprorgun,f
00T QWIOIYI0IAD)
‘[e 32 punjeSoH
041U09 043U09
Gessa | ©3¥O1 | (0307 A_Ew " :Ew " 3
/181e3.6) WM«,_%W_ Mm_@/_om_nv_ ERIVESETHTTo) 90UaIYIP =)
SONd3 | Joouon | Jeouos | %659 (1/6n) % Se) (1/6n) 2 | Juodpug
oouasegey | 400MRY | T | un ged | O3VO138 [O3VOT - | zseweds | O3vOTIe | O3vOT1- | Tseweds | 2 1013 Atobaed 1033 230 Aioba1ed 539
uonedlgng | -dvewns3 | 7 y apnyubeN | z serosds apnuube | T serosds g
SR 109143 - 10943 - [
ulod ; ; 10943 10943 m
) ¢oNnd3 7oNd3 ; i} =
an Z sa10ads | T se10edg ¢INg TINg @
: ; - Z sa10ads - T se10ads 2
SNOILV.LNdINOD NOILVINIOANI NOSTIVJINOD SALNENLLY AdNLS 4N

(sanunuod) "¢-¢ INJIINHIVLLY

270



Kyanoe
. . . (Ovd) esepixo | o130[01sA4d (S04d) proe
s 76600 ¥L10°0 86T 000€ qnyd eI 43 000€ Ioyons AyM | N Vokoe JOOqEIOI SIUOJNSAULIO00ION[FING juejoeLIng
§00¢T Ayey onedoy
[e 12 SayeQ
7102 . . mnoly, . MOUUTA urud3o[[NA (za3)
[ 10 oBue] 0081 00008 2444 008 100 moqurey 24 100 peoyreg N oneday aanonpoxdoy [OIpERISOAWYIE-2L | QUOWIOY
Cloc . . moiy . urua3o[[oNA (zad)
[ 10 oBue] Y0l 000006C | 0000666T 008¢ 200°0 moquIvy 00666C 10°0 ysyeiqaz N onedoy aAnonpoldoy [OIpenSOIAUIIE-2L ] QuUOWIOH
T10T : . noLL : uIuaZoy[aNA q (zam)
(270 o8] €6'C 000006 | 000066 008$ 2000 moquIey 0066 10°0 eYepIN N oneday aanonpoidoy [OIpEnSOIAUYIT-2 | QUOULIOH
(41114 . . . uruogo[[eNA d (z99)
[ 10 o8ue] 6C°0¢ 0000666C [ 000066 00666¢ 10°0 ysyeiqaz 0066 100 BYBPIIN N onedoy aanonpoidoy [OpEnsO AWE-2L | QUOWIOH
7102 . . noiy, . JoBQI[YONS uruago[[aNA (zaa)
wiosuey| CUTE | 000006T | 00058 008 2000 oquIEH 058 10°0 oudgs | N onedoy QABOMPOIRY | e 1 QUOULIO
10T . . . JORQIPINS uruaSo[[aNA (za9)
[ 10 oBue] [4: 4433 0000666¢ 00058 00666¢ 100 ysyeIiqoz 058 100 ourdg-¢ N onedoy aanonpoxdoy [OIpeRSOIAUTIE-2L ] QuOWIOH
(4114 . . . JORQIPINS uruaSo[[eA (zad)
[ 10 o8ue SOTI 000066 00058 0066 10°0 BYEPIN 058 10°0 ourdg-¢ N onedoy aanonpoidoy [oIpEnsolAUIpE-2L | QuouIoy
10T . . . MOUUTA ﬁﬂﬁowo:vufw d ANmmv
[ 10 ofue] 98°¢€9 00009¢ | 000066CC 009¢ 10°0 qoeoy 0066¢C 100 peaye N onedoy aanonpoidoy [OIpEnsO[ AW -2 | QUOWIOH
. . . MOUUTA] 01008
€102 €6'¢ SSP8S1 Rigdld 006TCS €e BYePIN 006101 9C vaoﬁ.mm A | onsudoereyo aanonpoidoy ouojoejouoIrdg QUOWLIOY]
[e 10 suoTe] X8 AIBpU0D9S
- . . ) ouuny 21008
€102 6v11 180S0 w00 ¥ 3% eYEPIN S6'1 v — A | onsusjoereyo aanonpoiday suojoejouoidg QUOULIOH
[ 30 duoTe| X9s KIBpu0dos
(Josuod (Jonuoa .
(aos8s89] AOW__W,_MW_ Aom_<0w_ woay woiy S
/1a1e3.46) \omm_< o MMQ%I_ ERIUESETIT]o) ERIVESETTT]o) =)
$ONd3 | Jeou0n | Yeouon | %0 ®) (1/6n) % Se) (/6n) 2 | Juodpug
Rl IS | jooney nunaad | uun aad 03vOT¥e [ D3VOT1-| gsawads | D3vOTie | D3VOT- | Tseeds 2 H.omtm_ KaoBsreD 10843 030 AioBsred 030
uonesligng | - drewns3y 100143 - ey - apnuubeln | z se1oads apnuubely | T ss10ads 2
w104 4 43 o3 ey m
sl ¢ONd3- | 1oNd3a- | . ZINT “TINT 2
Z sa10ads | T saoads &
- Z sa19ads - T so199ds -
SNOILV.LNdINOD NOILVINYOANI NOSTIVdINOD SALNERLLY AdNLS ™dn

(panunuod) ¢-¢ INJINHIVLLY

271




5002 . . . Tourys o13ojorsAuq (804d) proe
£ 19 S3YE0 Sl $820°0 9610°0 S8 000€ renods 6S 000¢€ qQnud }ea1) | N | SAveEL dueday 1OTOQEII swopmsouzoooiongeg | EREHNS
Kyanoe
. . . morf, MOUUry (OVA) aseprxo or3ojorsAuq (S0dd) proe
9L0c 86500 vercl 09 000t moqurey ELE 00¢ peayeq N yo0D-1Koe /OT[OQRIN OIUOJ[NSAULIO00ION[LId RN
S00T Ayey onedoy
e 19 sayeQ
Ananoe
. . . mog, MOUUTA (OV4) eseprxo or3oorsAuq (804d) proe
98°05 ¥re0'0 vere'l 2 000¢ moqurey tLe 00€ peayreq N vo0D-14oe /OT[0QRIA OIUOJ[NSAURID00ION[JISJ JuERnS
§00¢T Kyey oneday
e 19 sayeQ
K1anoe
. . . Tourys (OV3) aseprxo o150[01sAy g (S04d) proe
0T'1 TT01°0 8¥80°0 LO€E 000€ [Enods 944 000€ qQnud ea1) | N VOD-A0¢ IOHOQERI smojnsaueioootonpuag | TUEREHNS
S00T Kyrey oneday
e 19 sayeQ
Kynanoe
. . . Turys (Ov4) osepixo o150[01s&yd (SOdd) proe
201 ¥L60°0 26600 6t 000€ [renods 86T 000€ qQnyd Y1) | N Voo-1koe /OTOQEII swopsouToooiongeg | EREHNS
S00T Kyey oneday
e 19 sayeQ
K1anoe
. . . Tourys (OV3) aseprxo o150[01sAy (S044) proe
19°¢ ¥L60°0 ¥L10°0 6T 000€ [enods 43 000€ | 1oong agm | N vory-jkoe IOHOQERI smojnsaueioootonpuag | TUEREHNS
S00T Ayey onedoy
e 12 sayeQ
(jo1u00 (joa3u00 o
(CENSE]] AWM__/_\\/_M_W_ Rﬁum__,_w,mw_ wouy wouy 3
/181e3.0) ! / ERIVESETTTTo) ERIUESETTTTo) =]
03vo1 | 03vOoT o
$ONd3 | Joouon | Jeouon | %0 S® (7/6n) % Se) (1/6n) ® | juodpug
oouasapey | d00mRY | o Te | un ed | OFVO1 [O3VOT - | zseweds | O3vOTIe | O3vO1- | Tsewsds | 2 1813 Aiobred 1ay3 230 Aiobared 539
uonealgng | - 8rewns3 H.omtm_ } u.owtm_ ~ | spnuuBey | g saioads apnuubey | T seldads w
iod 10943 10943
ZoNnd3 - | 1oNd3 - o
13u) _ - =
an Z sa10adg | T seroads ¢INg TINg @
; ; - Z sa1vads - T sal0ads 2
SNOLLV.LNdNOD NOILVINYOANI NOSTIYdNOD SHLNERLLY AdNLS AN

(sanunuod) "e-¢ INJINHIVLLY

272



Anpiqeyorey
ozl L1t 0S€£0°0 01%0°0 93 0001 BepIN |82 0001 ysySerd | & /Anrenow [eudwdofaaa( U012JS0ISA ], auowIoH
e 12 032110 oA1quio
X nOLL Jjey 03 awir eruowdo[oas oI .mmmmm\ww U0J3S SIXIN
1oz| oot 08 08 08 I Moquivy 08 I eepIN | A | udrg o owm | v 1A | Judumean Arep xordwony
[ 12 032110 : 19y Juanyyye i ding
. S moiL S 2 [0R) A [ojey 03 own euswdo[oadg EoEamwwﬁ\Mme:a SIMXIN
roz| 00T 1 Sil SII 1 soquiey 1 I NEpIN Bl ! xopdwopy
e 39 032110 : 10)je Juenyyyo i ding
110T . . : mnodL d ,
1€l 01200 0910°0 SOl 000¢ 08 000§ B EPIN A | Udrey o) own [ejustudofaaad (za) 101pensa-g 1 QUOwLIOH
Te 30 030110 moqurey
9¢'8 68S Scoy 6S 10 BYBPIN 6¥ 100 ysyeiqoz A (oeuy [esuswdoaaa(y (z31) SuouLIoy
9002 I8 10 W10 % Se) ONEI X [orpensojAurp-eL |
5002 X . . 1aong MOUUTA AU019)50)$3) (SO4d) proe
ewsowo| ' 01100 | LETO0 €€ 000€ N 1L 000€ peoqreg | N ewsed 2ARoNpoIdRY | o neauesoosongag | TVEPENS
. . . mnoij, MOUUTIA QU019)S0)$9)03Y (SO4d) proe
§00T vee 80100 CLLED Iy 000t moqurey el 00< peayie] N -11 ewsed aaponpoiday SIUOJ[NSOUBID00ION[JI JUEIORHNS
B 10 sayeQ
X . . moij, MOUUTIA QU0I19)S0)S9)03Y (SOAd) proe
<007 €y 1580°0 TLLEO $sT 000€ Moquivy €11 00€ peoqeq | N | 11 ewsed oanonpotdoy | o nesueoootonypag | TTHRRNS
B 10 sayeQ
<00z . . . o, (IST) xepuy (S04d) proe
wwesyo| 0¥100 | LS00'0 4l 0001 AOQUITH Ll 000€ | 1RNS MM | N | oiuog moary | ABOIOWEd SSOID |0 nisumooomonpiag | MRS
5002 . . . moiy, (IST) xepug (804d) proe
ewsowo| O TS000 | LS00'0 91 000€ MoquIsy Ll 000€ | 1XRNS MM | N | poiuogmoary | ABOIOWEA SSOID |0 nesumooomonpuag | THORHIS
5002 . . . o, MOUUTA o150[01sAyq (804d) proe
ensmg|  ©F $0L0"0 8S6€°0 0L 0001 Moquisy 611 00¢€ peoeq | N [ S¥VEL onedoy IO suoynsauro0oonpag | WEIRHNS
(Jos3u02 (Josyuo2 .
(48ss9) AOm_<Ov4 Aom_<0w_ wo4y woiy S
/191e3.40) M\UNM«,_%I_ M\UHM«/_%J ERIUESETTTTo) ERIVESETNTTo) =
ONd3 | Joouon | Jeouon | %05 (/6n) % se) (1/6n) 2 | uodpug
aouatoyey | doomed | 1 e | e | 03VOTIe | 03v0T-| gseweds | O3voTie | 03VO1- | Tsawads | 2 Joo3 AaoBareD 1033 030 Aa0bered 530
uoneangng | -evewns3 [ y apnuube | z ssroeds spnuuBey | T seroeds 5
U 10843 - 183 - =
ulod 108143 109143 m
e Z¢oNd3 - | TONd3 - R ) m
an Z sa10ads | T se10ads ¢1Ng LA z
: : - Z sa1ads - T sa1oads =
SNOILV.LNdINOD NOILVINYOANI NOSTIVdINOD SALNIIILLY AANLS AN

(panunuod) ¢-¢ INJWHIVLLY

273



T10c 7€ €101°0 91£0°0 0€ 6T MO 8€°6 L6T ysyeIqez | A waual [IMOID ZBIO[Y201] apro1sung
Te 10 adioy peayie g Apoq [e103 o
Hocl gz¢ 87600 | 6¥0£0 LT v6C MOTHIN ST 8 ysyeigez | & st [euewdoraasq ZRIO[Y20I] oprorung
e 10 adioy peayieq % SB OI1RI X3S o
0102 06'6 0€0¢ 0000¢€ L9 7200 BYePIN 9¢ 21000 AmoutN A | uononpoid 332 aanonpoiday QUOIPUIYIAION QUOUWLIOH
[ 10 so[ned peayie,
Jrewr
. moij, 9, se ‘Furidsyjo (19IN) poreanun QIMIXTIN
110T i * ¥ 9 ! nmoqurey v ! PPN A Surarans aAnonpoIday - Juanygyo rw ding xordwo)
T8 30 030110 JO onelr xas
110C . . . o1y, i
0’1 00ST°0 0STT0 0ST 0001 SIIT 0001 BYBPIN A {ojey 03 awmn [eyuawudoraAs QUOId)S0)S L, QUOULIOH
1812 032110 moqurey
(1043u00 (j043u00 -
(OESSE] Gm_<ow_ 8m<ow_ wouy wouy S
/19188.6) fe NS 1IN 30UdJIBIP ERIESETINo) =)
sondd | o | DSOS | oese) | (ubn) %se) | (vbn) 2| uodpuz
sousseyey | doomed | L e oy | 03voTie [ 03voT - | zsaeds | O3vOTie | OIvOT- | Tseweds | 2 ay3 AaoBare 1033 230 Ki0Ba1ed 030
uonealjgng | -eWNSg y spnuubey | z ssroeds apnuubely | T sa10ads 2
AR S Woyg - | 10843 - wang Y0ou3 2
‘_E:mH_D ¢oNd3 - 7oNd3a - Al E RS E M
gsanads | Tsaoads | Z Sa10adg - T sa10ads m
SNOILV.LNdINOD NOILVINIOANI NOSTIVJINOD SHLNERLLY AdNLS 4N

(senunuod) '¢-¢ INJNHIVLLY

274



275

sa10ads ysiy
snowoipeue
9)ensqns 9]qqod OPIS?.
BOLIOWY JENSANS 2149 sweans pue Juopisas
: pue [2ALIS UBQ[O Jo Kjarrea
YLION WI)Som snowoipeue . [e15800 pUR i
. ‘sjood doap RIS N
Py €01 §'9 (US4 0T< ol 10 “AsojesBi Surpnjour ‘sad4) urepnow [ews pue s13ejodoyiuaq A d[qeIoun A N N (spiowes) SMUN|jU0d jnoil [ng
curseq] saye| coﬁxooﬁ.wcm_ woam A ‘,:No_ 5 -So3e[ uopyue[dooz ) Jepruoures snuljsAles
1e210) UT JUOPISAI . pue SIOALI
PIO9 PAJOAUUOD -0I0BW
JUSPISAI-UOU P1oo o8| .
pue xojdwoo s100SUT
onenbe
PUE [BL1ISILID)
Jurpasiq
Butmp SIJ [[eWS pue
w0 Sweans pue sy [rews p
Y SUBIIR)SIIO
ur ueadomng SJe)IqeY [eI0NI] STOAL YIS ‘sysnjjout iRchlilve) (spruouuyes) ouey
(ST 18AID ovl L 000S 8¢ snowopeue E.E afeppd : UoSeIs syoosmr onuauoidead N o] A N omeoE_mm ennn oE._mm 01, UMoIg
u1 pazijernyeu : Surpoaiq : :
K[y -uou Surnp [eLSaLI)
SIoALL pue onenbe
‘save| o,mhﬁ
sweans smouuIu
dds P
stwioda] 1930 Surrow [[ews ‘suLiom
. -MO[S pue ‘spoasur
YIM dZIPLIGAY . . wIddU0) (saysyyuns) snJiyooaoew
f |82 61 002T 01 snowopeue spaq poom doop SIIOAIOSAI ysyyAero s13efadotiuaq N X A : [TiSenig
ued y00)s : p 1589 9BPIYOIRNUd) siwoda
spuod [Tews ‘s[reus :
PIIAM 9ATEU ‘ n
© Tnuord sove| SUB30RISTLIO
eyl 10YeMUYSaLJ o13ejod
I < > < & o] @
=z I 2 —
%5 -5 |9 5| .2 |c¥| & 5g . 2 G S |83|zs
& - o X ® 3 s X =3 3 > ==3 S5 2 m 9] =5 88
w X a 3 83 |83 |88 | 95 |<=% sugeH B8 S & 53 @z e | sC aweN aweN
g U 2c 25 | € | €¢ g3 |S2 ! o= a3z aseg abe.ao4 ayoIN 285 8 A2 L2 Ajiwe4
=S 23 = 23 =3 53 et Kioreabin 4z < m 325 =] o3 |28 PTG TR uowiwod
20 Sz |82 |ez |2 |8 | 2 22 J8 52§ c |3w|de
g3 = o S c o < = O S s -5 = w3 —_= Q. & D
23 = = = = |23 3 g 2 g a 4 |2
S - - g 3 @ © = ¢35 5

"S92.IN0S 9} UI PAPIAOId SBM UOT)BULIOJUT OU 9JBIIPUI S[[99

suerq “(soSed qom aul-uo SMIS() 9SeqerIep SUI-UO0 9SBUSL] :S99IN0S) SON[RA 1 ) 9} JO UOIIRALISP 9} UI PIPN[IUI S9I0adSs YSY JO SO1SLIf0ORIBRY) b-€ INIINHIVLLY



sjood opny sure[d jo
BISY UI PUNOy ‘191eM [SIYORIq SMOTJ [ews SOJBIQOIIOATT (sousyy 9011)
¢ ‘ d :
urseq soye| e snowr SPUBIMO[ pue sp[oyy SNOJOAT)UE] srFejedoyuag N parenfeasq N N N o sadne| BYEPOAl
JeaID) Ul -oiprydwe Jo s1orem Apped 19410 pue JON _uL se|zAlo osouedef
JUSPISAI-UOU ‘swreans guraow ‘saysrewr uopjuejdooz HPY
-mofs 19501d ‘spuod
So¥eT 1BaID)
I SOSBO[oI
pauonouesun I0)EM
s[qissod os $y001 yspjoelq sonew ued
‘ysy winienbe Pa19A00-[e3[e UO JO JueIo[0) (soysydnd)
i K1oyeiiu h . pue $100sUT parenfeas aepuoy)
1eyndod S9 : umeds ‘s1ojem ‘swreans . i o13erodoyiuaq N N N Jepn - ysyderg
. -uou . SUBOOR)SNIO 10N e|jauepJor
‘epriofJ ys138n[s ur pue ‘soye[ . -uopounidk)
SULIOM
Inos ul punoj SBAIR PAILIOTIA ‘spuod
‘uiseq saye] ‘sySnois
1e910) UL
JUOPISAI-UOU
Sweans SIopEA (11
ur sumeds
JUONTULIAUT "
urseq saye| pue 1ojem SOAE| (sdieo
: . . K101e181U0 ‘spuod oede wI2ou0)) sejowoJd MOUUTIA
161D o rot €L § -uou pareuasixo ‘STOALT pue smLnop [esiotep N s A A 40 smouufu) sejeydawid 1muﬁm 1
ur (ynuapd Aj1ood i : aepruid£) :
tngnus] I [[ews 1t
o0 ¢
ooy | D
301 10} ‘SI9)BMPEIY|
Sweans Ju S9)LIQI)IOAUT
opTuIeIIg o8y 10110
EMMM_ w@@me . . K1o0jeaSiu sjood {SIOALI pue ysyAero eSIoWD, uIedu0)) N mﬁﬁwﬂw—ﬁzv sne n o1
jealD oy £0€¢ 16l 8 _uou Kpues pue Ayoor [rews ysy [rews I P N 1500 A A ! -|ndeuwoure qnyd 3915
ur nynuord . seprundA) sn|nowas
pue $3}9910 £59)BIqMAAUL :
‘S1oyRMpEIY onenbe [jews
uoneldgA
paSiowqns soye|
Mmo[[eys Suowe Ppae1dagon
wSio 10jeM weMm AI9A [1om “age|
L upis annbai oeAte| pUE SIOALI Teuoyew yueyd (sdiwo
.moku_ .H,wMO 0zl €3 0 8¢ snout “SEaIE pajEIaBoA pugmol Pue SWSIUES10 os13efadoyiuaq N S[qeldumnA A N 10 w>,>o=EEv odrea dre) uowrwo)
A o1‘ov -o1powrejod Kjosuap ‘mojreys se ons o1yIuRq : seprond \WQ snuLidAD
T ‘[eurSaew ur SI9JEM [[1S Jo Kjorrea o
1y umeds ©jensqns | pue Suimopy
JUSWIPIS 1JOS -mors ‘doop
‘Kypenb 1orem ‘urem
100d JO JULIS[0}
- < > s & @ @
P o
235 = o] £ > | 8 5 = = 3 c = sl za
34 o8 S 8 S o3 = o3 o M o n 23R > 8
o S5 |32 |55 |53 (52 | 8 =% 53 c&m L9 |gZ|E22
Q Q =. = fo) D o n = =3 @ - I
8o EX =5 | € |92 |83 |SEk SHAEH T = aseq obeto ayoIN ars 8 7 22l o Alwes SweN SWEN
53 =3 = w =3 A 533 |ex Koyeabin 3 z <z ’ g £z 0w | B8 ’ RITGUETS uowwod
20 5z |32 |ez|ez (<8 | & 2E <8 ~oe c |8o|8op
8 3 ~c =< c m 3 8 kel 33 8= D D @ o 22
£a = = = T3 g &= @ 22 - 3|5
17 3 =} © o = S

(penunuod) "p-¢ INJNHIVLLY

276



2717

SOYe[ Ul SaI0ys o010 Jed[e
Apues pue £001 o pue syued (sdres
K10ye1SIwa . pue saye| . uI12u0) sniuospny
S1 6 S : ‘swoysAs oo ur |, SUBIORISNID s13ejadoyiuaq N A A 10 smouurur) : 1ouryg [repodg
-uou suns d (SIOALI 951e] . 1se ak sidosoN
pue S[00! o1 [jews $100sUl seprundL)
Ayo01 pue Apues It :SNOIOATUWI(O)
JULIS[0}
10JeM YSD{OBIq
{SIOALI PIZIS stuuep pue
adomng wingpow 03 3Be] S1jEM ‘feniayew yueyd
ul SopIsal JO s1oremyoRq [elisredt jue] (sdres
‘useq soye . snowt ue soye PUEIMO] “uopjuerdooz o13ejadoyua: (Heduoy JO SMOUUTI) snins o'O
-uiseq soye] T0s 4 0081 4! -opourejod P ] ‘SIOALI ‘S01eIqOIIOAT tse[adoyiuaq N 1580 N N ! snjny Yoroy
JeQID) Ul YOL-uAL)NU o : seprund£) ;
o8re] ‘soye| onpueq
JUAPISAI-UOU A[reroadsa
. Apueurwopaid
sejqey
pue[mo|
Jo Kjarrea opim
Sexa pues
pue 091X S1oreMIoeq pue Jo doeyIns o)
: ‘sjood ‘sarppa se
MON JO ons © bwoo on JOATY uo SurmoId
uiseq opuein) J—— 4 orem I opueIn) ory oed[e uo pooy (sdreo snyewe MOUUTIA
ory o[pprux L'8 .ucoc. - o”t 10 0 Q[ppIu oy} 111M 93ed1pul [es1owap A pazeSuepuyg N N 1O SMOuuTur) snyyeu KIOATIS
A} Ul SAPISAI cm_umu ensans ! ur soyoear SJUOIUOD seprunid£) -6oghH apueln) ory
cuiseq saye | P :Eﬂuwan pajuowdery ng ‘odeys
18910 Ul seorw Bm:mﬂ_m 3 uo paseq
JUOPISAI-UOU QI0AIQIAY
UBdd0 oY) Ul
SBale SWOS swvans spodojeydos
ur Ajjenuue [18800 pue
sonunuoo MO sqe] puv 1y ‘SQUS!
mE: NM s ¢ snowoIpeue _anwu BM a_E.NB s1oAL aBxe] | W&m ssw s13ejodoyyua poreniead (spruouifes) sshifu sni noi1j, moqure
. Djooy [14! 09 0¥ ST Il P P 1oy 01 [[ews [fews p tse[adoyiuaq N JON A N sepluoweg -uAyI00uo NOLL moqurey
‘pazijeInjeu JO JueId[OJUT o010 SOJRIQAJIOATT :
A BLISLIO)
nq m>mN_.=oc siyempeay n_S.N onenbe
’ PI0d jo b.oim\,
10)eM USa1)
Kqresu pue
S UI)sed 3010 [EP1}
[e15800 fepnoyt ‘saysrewt ouAtel (saysyiy pue
. K1oye13TI0 JuapISaI pue s332 ysiy wI0U0) el SN}I0049)8Y (Soyorwunur)
‘urseq soye] S0l 68 ¥ : . § 10)BM)[ES . o13ejodoyuaq N N N smouurwr doy) § .
vo1 w1 -uou ‘soysIew oo SOY)UQO0Z 1s89] S — sninpun- YSIIIY
! : ‘sjood [epn i ‘uopjuerdooz :
JUOPISAI-UOU pajyur]
© 0} 10Jem
solj Iud
- < > = & @ o}
23 g o| 3| »|cg| % ey 2 2s z |®3|zs
23 & | &S | s8|s5 |75 3 S35 gm 3 m 5} 28 | B3
@0 83 |@3 |23 |82 |25 |<% sjqe 58 g8 col ez er|sr awe awe
2o EXS =2 | €S |29 |83 |5~ HaeH o= =) aseg abeao4 aYaIN a2 83 22| 0 Ajiweo N N
2SS 23 23 23 I° 53 et KioyeaBin oz < =2 : @28 & w3 | €3 ; R UETRIN uowwo)
>0 S > o> > mw —~ @ S =2 Ne&e @ T @ e~
== 3a 38 |Sa |S2 | 538 » € g g < C P22
S = = c c o s 5 ° (20 PR 1Y D
=8 = = c = &3 9 =i I3 22 @ 2| 85
= = = o W S = > 8 &2z 2
o ~ @

(panunuod) ‘p-¢ INJINHIVLLY



Swedns

BISY 0] OAT)EU saIpoq JO sayoear QeAIR] (sdieo
urseq saye| K1o0jerSrw 101em Surpues 10MO] Jo9suI pue uIeou0))
: 8¢ : : . . : o18ejodoryuaq N N N 10 SMOUUTUI) ol1al olueq ysiyeIqaz
JB0ID) Ul -uou jueuSe)s pue ‘spuod SUBOORISNIO : 1589 sepiuud : :
JUOPISAI-UOU 01 SuIAOW-MO[S ‘SQUINIp [[eWsS ‘SuLIom PIILAAD
‘sreued
SIOALI
pue sy09I10
SMO[eYS Ul
n: s w [rews A1y se
SPodJ {SUONIPUOD
AJrensn SIRIGILIDAUL 1uos
. snow papeidop ‘o PUS 1010 BSIOW UI10U0)) (s1a30nS8) - Lo3on< At
S9 Loy 006T 4! -oxpoureiod 10 JURIS[0} -S| I Lt I P N Iseo] A A QEpILOISONE)) -13Wwod oNS AMYM
. o31e] 0) pue uopjuerd : snwojsored
ngq ‘s1ojem 1009 i
. SI0JEMPEAY {SOYIUQO0Z
189]0 s19jo1d X
:Kjorrea
opim
JeAIR]
pue s332
dzI[eqruued
‘saysy
uonnqLysip pues 10 pnw SIOALI pue [[ews pue (synousaqny sespnoe
a1oydsTuo 10A0 A[fensn soye| os[e ‘$109SUI [ELIOR UI90UO ue BLLEIN RS
Hasiay 11 I's 8 snowoipeue . Il VM 1081 4 HIE o13ejpdoruoq N D A A 3 snals JoB3epPnS
WISYIOU seale pajejoSoA | Inq ‘sweans paumoIp : 1589 S)0RQAPINS) oJaISE aurds-oary |,
Tejodwnoi Mo[[eys [Tews 1oyo1d R BRENE QepI)SOIA)SED) 1589
onenbe jnpe
pue oeAIe]
‘SUBILISNID
‘surom
I < > s & @ (0]
z I 3 —
z0 5 S| _5|_.z|zk| & e B g5 z |33]z3
a3 ] 5 & 5| 7 3 o3 g =% 28| 58
& o X @ 3 s X S3 T 3 3 ==} s S @ o 2128
o5 83 |83 |23 |28 |9E |=9€ \ g3 S 3 cEml L2 g2 2R
2 g = £ =2 | €S | €9 | B3 |5~ SUGEH T2 =3 aseg abeao 3YaIN 222 81 22| o2 Ajwey SurEN SurEN
Bl =3 = w =3 72|33 |em KaoyesBiN 2 z M H ’ 353 ca wd |68 ’ 211UBI0S uowwod
o (=} — — — «Q k=)
730 SZ |32 |8z |€2 <3 o ze <8 V=% - Bw| ow
S 3 = c =c IS = 3 2 S S 3 3 Vg & =3 o8
=8 = = = g 5 22 2 5o & e e e
& e =} © = = =

(panunuod) ‘p-¢ INJWHIVLLY

278



10z 65°€ 6£0'PKT°T 0SE¥T9 8'vE [BAIAINS O [RAIAIS SS10°0 r L'6 [BAIAINS o, [AIAIS SS10°0 1 MOTIN A | lopensajfuryie-eL | auowIoy
[€ 30 S1opulf : ’ / Kneno : ? / Aneno peaye, : :
v10T . g ‘90G* . Fuo MO ¥ . Fuo MO ; Aoutiv 0IpeNSI[AUIYId-. QUOULIO
e 10 siopuIlg 961 8SH°69L 9PL90S°T 611 y3ue] oD SS10°0 El v'ET p3uag amoIn SS10°0 N peouIes A | lopensajuryio-e, | H
800C 10108 10108 QATIORIIX’
Te 10 BSIOH 611 TSTE v98°¢ €91 d oD S El €61 d IMOID) S N ysyeIqoz A (LAg) [ourmog : q
1919 oSt uonIpuo) uonIpuo) : poom
-UOSuBISLIYD)
S mem . . . . o0 Mo . 10100 Mo SUEIG0 (VVHQ) pov aAnoRIXY
I8 10 BSIOH PIl 09T°0 S6T0 0°€l onpuon QoI 0S El 8pl wonipuos) ymoIn 0S N UsyrIQRZ A OTRIqEOIPATRQ PO
-uosuenSLIyD) bg W nar
800C
T8 10 BISIOH LET Sh1°6€ £€65°T6 901 20100 paoIn LTO El 0'sT 10100 QAo LTO A USYrIQRZ A [opensg-gL1 QUOWIOH
: uonIpuo) uonipuo) :
-UOSUBNSLIYD) o :
o0 :wmwmm v9'C 00S°0 €Tl 01 Spewdy ISO | eanonpoiday 8 v 9'8C S[ew [SD aanonpoxday | 971 r syyeIqoz A [o1pensg-dL1 auouLIOy
yooz 10°€ 151 80 ¢z | owyiBop | wmorp 91 v L'6 SIou J0I08] pmoIn 91z [ ysyeiqaz | A Jorpexnsg-g.1 auouwop
e 19 uoLrg : uonIpuo) :
VOON y " N " Jewid. 310 MO N X Q_ME& o MOT S1JRIQQ orpensy- uouLIo
12 10 voug 06°L 1S€1 IL1°0 €T [ewy WSO paoID $91 v 0°0C wonpuo ymoIn L1 1 USYrIQRZ A [opensg-dL1 H
00T " i N N oﬁmE Joe | MOT! . X oﬁmEo,* o MOT STJRIQQ orpensy- uouLIo
12 10 voug 9T 8vv°0 ILT°0 L6 onpuon QoI 91T r 00T wonipuo ymoIn L1 1 UsyeIqaZ A [opensg-dL1 H
£€00T . . . . . . Mouury } QuowIoy
12 10 Kopyuy 1€°5C €E€°EEE ILT€ET 006 74 ewserd aanonpoxday | LT0 El 0°0rS 7d ewserd saponpoidey 112 N peoueg N auojoquaI L -g freuwop
e - (jo43u09 (j013u00
(uassa C%_M,mmm.h:oo :%mwmmocoo ulol (veal, Hos (V13 N
1912210 N - [ERIVEN TN ERIVESETNN]
\wm:nmv nun Jad un Jad e | 0avor | SavOl | e | ebes | UM oavon f SEEOL L (uen) | ebes | 10 )
apnuubey apnuubely ° 1e (shutodpuz 03vOT| 3y 4 ° 1e Julodpu3g 23vOT| a1 4 109443 230 Kaobered 030
ERIEIETEN jooney 03vole ) 100443 o o3avolre : 108443 o saads | !
10843 1843 10843 - Z SSe|O Zsse|D | ‘N :xeS) 10843 - T Sse|0 Tsse|D | ‘IN :xas) EIER|
uoneslignd - alewnsy spnuube - Zsse|D apnuubey - T sse|n
i -7oNnd3 -10Nd3 Zsse|D T sse|0 -u,dod
uiod *M14n 108443 10943
-Zsse|D - Tsse|0
-2 Sse|0 - TSse|0
SNOILV.LNdINOD NOILVINYOANI NOSINVdINOD SALNGIYLLY AQNLS *™'4n

npe — Y opueAn( — f {eAJdR] — T 0AIqUS — §] :93R)S I O[RWSJ - ] O[BW - [\ :XOS ‘9oUdIoJod

uoryearqnd Aq A[[eorjeqeyd[e PoZIURS.IO0 818 SPA0D9Y ‘SON[BA BUUL ) 9ALIOP 0} PAsn a8 9[(e] SIY) UL SP[OY oY} MO 9QLISAP 9'F'E PUR G'F'E SUOIPIRS *(F'§°E U019 UL PAISI]
SPIAY [[B SOpnIoul 8SBqe)ep JIUO0I}IS[D 93 ‘UOISIOA POSPLIQR UR SI SIY}) So10ads YS1 o[SUIS B UIY}IM (X3S 10 93R]S JI A( JOY}I0 JO SULIS) UL PAUYIP) SOSSBID JUDIOFIP 0M) Ul
SYNSo.I J09JJ0 A}OIX0} JO UOSLIRAWO0D WL} POIR[NI[RY S9)RWIISS Julod (Buul () 10708 AJUIelIeou() AJAIJISUSS SO10dS-RIUT JO UOIJRALIOP 0] 9SRARIR(] "G-€ INIINHIVLLY

279



010T N N N N [BAIAINS ©, [BAIAINS N BAIAINS 9, [BAIAINS eAepow udyoxdn - MMMMZ -
1210 uel 81°9101 175°0C 0200 S0T [BAIAINS % | Kneniol I v 961 [BAIAINS % Jy 0001 [ asueder A jordnqy H
S[eOIINAIRULIRY ]
600C U3S[O . . . . Ananoe . Kyanoe =
pue uIS[ey vTLl 006 00005 0Pl | sprewore ureaq | [FOOIOTMON 0s d 0005 | seepewone uresq | PBCI0MON 0s N Addnp N | 101pensajAunyio-eL [ | SuouLIOH
BE10T QU013)$01591039 5019150159101 JuBs[nAUOOUR
(210 sn[en €1 000°ST1 €TL8LI $T9 -11 ewsed aandnpoxdoy S0 E| 7’68 <11 ewsed aanonpordoy S0 I USyrIQRZ N surdozeweqre) - uewny -
S[ROIINAIRULIRY J
J07R[NS0X
Be10c : N N i dIeLRy ~m~ﬁ0uwﬂ QANIN] oxdo N X %: elIoW 9 [BAIAINS N SIJRIqo 1Z0oJqQIjurd 1di[ - uewny -
(210 snen 8Y'C 69L°08 000°00T vor 10d S0K1quIa # nonpoxday S0 v 07001 i % | Knjerion S0 q UsyeIqaZ A [1zoIqyuen pudy H
mﬁmoﬁzoumgmsm
juessardopnue
BE10T . . N N 2&50@ ﬁm.-:oHaQ dAnonpoIds N mo_t_ﬁéocaw euadooAd * S1jeIqo duixejejua - uewny -
(210 snen 08'1¢C L68°S 1LS8T1 0°6S 1od soA3quid 4 nonpordoy 0l \% €9 % Ll PAT | S0 q ysiyeIqoz A IXEJR[UOA H
S[eonNddRUWLIRYJ
AJ0)ETUIERTJUT
BE10T N y X ¢ o Ecﬁ_um ﬂm.ao.—w& aAnonpoIds N X mo_u:méocﬂm eyuado[oAd ° S1jeIqo uaydourue)ao ue M“MM.M eue
(90 sTED L6'LY 098°0F 000°096°1 ¥'0C 1od soAiquo # nonpoidoy S0 \% 0086 v I8y Prd| S0 q ysyeiqay X ydourwe)poy | pue o1sa3]
- uewing -
S[eOIINdIRUWLIRYJ
juesynAuodnue
Be10T : y N N SIeUy ﬁﬁﬁohmg aAnONpoIdo N N Ayeyowr o [BAIAINS N S1JRIqQQ surdozeureqie - uewny -
[£10 snen we 1€2°69 1L5°8T 9'pg 1od soAiquio # nonpoxday S0 v €v1 e o J yenop S0 q ysyeiqoz A ! qIe) H
: S[ednNAdRULIRYJ
10z e 661°0 2200 €1 o qmoIn oL [ 791 WM ymorn chL 1 MOWWINL ¢ [osaIs0US-¢] SUOULOH
& 19 s1opul[ : : peayeq . TeImeN
y10C . . * . BAIAINS O, [EAIAINS 3 [BAIAINS O, [PAIAINS MouurN 019)S0)IS-! QuOWLOH
1210 siopuId vy 11€0 1L0°0 L1T [BAIAINS , Kufero 0L r 9°TS [PAIAINS O | nfenon SL 1 B A [o1a1s031S-g -
y10C . . . . 310 AO. X 310 0. Aoutin 019180118 QUOULIOH
216 SI0pUIL 87T 661°0 £51°0 6°¢€l WM [Imo10 0L r 001 WM aoIn 4 1 o A [o1a150NS-¢ —
10T 671 965°756°1 0S9P1S°C £0¢ wdepm pmorn $S10°0 [ 0'6€ IEEN wmorn | §s100 | 1 MOUWAIN | x| jorpensajkunpa-es[ | suoutiop
[ 19 s1opul] : . peayie : :
(1043u00 (jo13u00
(uassa c%mwmmwmo c%mwmw.%_mo - (veral| o (v'e1'3 N
mwﬂ_wv “un sad wunuad | PR oavon [ SERO) L (uen) | wbas | PR oavon | SERON | ) | wbas | | a0R)
30UBIRIY 10 oney apnyubeiy apnyubey ommo._ rl® (s)urodpuz 193 03vOT| aHT 4 ommo._ el ® utodpuz 193 23vOT| a1 4 soads | P43 230 KaoBayed 030
- 1843 1843 10843 - Z sse|0 zsse|0 | ‘N :xas) 1083 - T sse|0 TsselD | ‘I :x8S) : N3y
uoedlgnd - alewnsy apnnube - Zsse|D apnuube -Tsse|n
enuy -20Nd3 -T0oNd3 ZSse|D T sse|1D -u,dod
iod *4n Jpstives Ryt BREITE| RCITE ]
-2 SSe|0 - Tsse|D

SNOILV1NdINOD

NOILVINHOANI NOSIdVdNOD

S3LNGIYLLVY AQNLS *™'4n

(panunuod) ‘5-¢ INJINHIVLLY

280



¥00T 'Te . . . . ASojoyreq . . ASojoyreq . exepow 1onpoIg
10 sequys 88'ST 9€S Y SLT'0 1'8S ISH ss01) 8Tl El 0T ISH ss015) 6'9€1 I osoudep N UBSO[OL], a1e) [pUOsIog
110T . . . . . . paads . 3 JuepIe)y
e19 91 6€°L191 T°0°TLT 891°0 1'9C oewy [SO | eanonpoxday | 656070 v 191 SIS [e101ABYRE 656 1 UsyrIqaZ A 60T-3ad owelg
110T . . . . d . . . dolons . S JuEpIEIY
ERoH L1°TS T°0°TLT vITS 1'9¢ oWy SO | dAndonpoiday | 656070 v 0°0S yorey % [epuowdopadd | 656 q ysyeiqaz A 60z-aad owe
110T . . . . paads . . . JuepIeIy
1000 00°1¢€ 891°0 yITS 191 SUIAS [e101ARYDE 6'S6 1 0°0S yorey % [eruawdoadd | 656 q ysiyeIqoz A 60c-aad sweyy
110C . . . . 10308 . 10308 : JuepIERY
100 8I'l 1200 L10°0 L6l wonipuos IMOID 656 d L91 wonipuos Imo1D 656 W ysyeiqaz A 60T-9ad owelg
1102 . . . ) d . . d JuepIely
100 SEPOEL 0T LT 1200 1'9C ISD aanonpoxday | 656°0 d 00T ISD aanonpoxday | 656 W ysyeIqo7 A 60c-aad oweg
€10T . o e . [eAIAINg . . . JuEpIeIy
1210 uey 1 LYT686°9 SSO'SH6 Y 01 [BAIAINS % | Knenol 2000 1 66 Surgorey o, | [epuewdoppAd | 200°0 q ysyeIqoz A 1L-9d owey
spreuLads o,
€10T . o - . [eAIAING . . . JuEpIEIY
e 10 uey $0'€ LYT'686°9 000°0ST°1T 01 [EAIAINS | Kufenon 200°0 1 STy -uowidojoadp | eanonpoday | 2000 v ysiye1qoz A 1L-4d owelg
I . Ie[NONS)
sprewrrads o
£10T g - ¢ X ¢ N Suiyorey o eiuowdooad N . - 1uowdoroAd; aAnonpoxda X SIJRIQY - JUEpIEIY
e 10 ueH 0€ SSO°SH6 Y 000°0ST1T 66 oy 9% | ey [PA | 2000 q ST v [0Ap nonpoxday | 2000 v ysyeiqay X 1L-9d owelg
I 1B[NONSA)
€10T . e L . - . . apoid . JuEpIEIY
100 vey STl 000°000°0T 000°000°5T 00t ISO aanonpoxday | 2000 d 0°0S 1SO aanpnpoxday | 2000 I ysyeIqaZ A 1L-9a owelg
AIvsSN
010 691 29°8pE 1$S°0¢ 7€ yorey oy oum | jeuewdojasaq | 10 q oz [eALAIDS o IPAIAIS I v PIvpon A uajordng - uewmy -
[e 10 uey : : ° / KnjenoN asouedef s[eopnooILIEY
01T eeggyy ¥29'8pE 0200 b€ oy o1 oum | pruswdossg | 10 a 961 [PAIAINS 0 [PAAITS 0001 [ lepon A uajoadngy - mmwmm -
[e 30 uey ' ' ’ / Kupeno asoueder S[ROINOOBULIEY
e e (j043u00 (jo13u00
(uassa c%mwmmwoo c%mwmw.%so .~ (vera| ol (v'e1'3 N
\MMW_M_MV .u_c: Jad .u_c: Jad wom\m:mww_n 23vol 1 mo\m_%mwwun_m 5 (1/6n) :abe1s mow_\mhw%_u 23vol umo\m_wmwﬂ“_wo (1/6n) :abe1g alEN 10 A)
aousIajey Jo oney epmyubelN | apnyuben ummo._ 1o | ¥ (€hutodpuz A 23VOT| A o ommo._ 1| eautodpus g ogvoi[a | oo [ 0ama 230 faoBsred 030
- 109443 10943 10843 - Z Sse[0 Zsse|D | ‘N 1xas) 1083 - T sse|D TSselD | ‘I :xaS) : “naRY
uonedlgnd - alewnsy apnnube - Zsse|D apnuube - Tsse|n
enuy -20Nd3 -T0Nd3 2 Sse|D T sse|1D -u,dod
iod #M14n 10043 RCITE ]
- Zsse|0 - Tsse|D
-2 SSe|0 - Tsse|D

SNOILV1NdNOD

NOILVINHOANI NOSIdVdNOD

S3LNGIYLLY AQNLS *™'4n

(penunuod) ‘5-¢ INJIWHIVLLY

281



£€00C 1 . : N . speuos aAanonpoda - speuosd aanonpoxda wepawt urjozoout aproidun
1o sissuedry €5°s 600°0 7500 0Ly i nonpoxday | 000S d 0TS [eumon nonpoxday | 0001 W asouedep A 1OZO[OUI A proidun,y
oner onel dIVSN
€10T R 1T 9T'S 006'T 00001 0061 | uordsosayzd | 2anonpoxday | 001 E| 07001 2u012)S0183Y/7H | dAnonporday o1 I UsyrIqRZ N uoxoxdeN - ugwIny -
pooiq pooiq S[eOIINAIRULIRY
onex onex AaIvsN
[ANALEERTY €9°C 00061 000°0S 0°061 auoI)s03sal/ze] | aanonpordoy 01 d 0°00S | euosoisayzy | 2anonporday o1 W ysyeiqay N PIOY dIwWeudjoN - uewmny -
poojq poojq S[ednNAdRULIRYJ
onel onex arvsN
[A(IALECRTY 61 000°81 000°S€ 0081 u010)$0183}/7q | PAnONpoIday 01 d 0°0SE | duorsoisayz | danonpoxdoy o1 W UsyrIqaZ N udyordnqy - uewny -
pooiq pooiq S[ROIINAIRUWLIRY
oo arvsN
1S0)S9) QU019)S0)S9)
€10T I IT vIL 00L°0 000°S 0°0L poolq aamonpoxday | 001 El 0°0S poolq aananpoxday o1 I UsyeIqRZ N PIOY dIWEUJIN - uewIny -
S[eOnNAIRULIRY J
QUO0IIIS0)SIA) QAUO0II)S0ISA) dIVSN
[AUIALECRTY 00T 0009 000°€ 009 oo aanonpoday 01 d 0°0¢ 0o aanonpoidey o1 W ysyeiqoz N uajoxdnqy - uewmny -
poolq poolq S[eoINdIBULIBYJ
arvsN
o1pensd 01peInsd
€10T B0 I L91 000°0€ 000°8T 0°00€ awﬁ _.uwo_w aandnpordoy o1 El 0081 ANMWM %o_@p aanonpordoy o1 I USYEIQRZ N PIOY dIWEUJON - uewny -
S[ROIINAJRULIRY
arvsN
oIpensa oIpensa
€10T 11T L91 000°0€ 000°81 0°00€ @mx v_woz aanonpoxdoy o1 El 0081 amﬁ %oz aananpordey o1 W UsyeIqaZ N udjoidnqy - ugwny -
mﬁmoﬁﬁvomﬁ:\mﬂﬁ
900C 'Te . . . . ABojoyreq . . £3ojoyed . vepawt ouoydjAuoN- sjouayd [
10 1UsequUs] (497 €570 150°C L'LT ISH ss010) 19 El €€ ISH ss015) $91 I osouedep N TouoydjAuoN-1 foudyd [Ay1v
900 ¢ . . . . . . . eyepaul :
16 NSEQIS] LTT 811 699°0 66 Aoy o ueowr | daAndnporday | 719 v 60 yorey oy own | ejuowdopeAd | 7’19 q asouedeg A Jouoyd[AuoN-f sjouayd 1Ay
00T 'I¢ . . . . . . . eyepaw 1onpoid
10 1USEQUUs] €L viLE €610 SLy oeway [SO | danonpoxday | 8Tl v €9 yorey % [epuaswdopadd | 81 q asouedep A UBSO[OLLL, srery [euOsIog
$00T T8 . . . . . . . eepaw Jonpoig
1o 1seqs| L8] vIL'E ¥86'1 S'Ly ISD aanonpordoy | 871 d 901 I1SD aanonporday | 809 N asouvdeg A UBSO[OLLY, o185 [muOsIog
(1013u00 (j013u00
(uassa c%mwmmw_mo c%mwmw.%_mo wody (veral| | o (v'e1'3 N
\Mwﬂ_wv ‘wun Jad awnsed [ 8 M,w,_u oavor | ol | bn) | ebas 8%@_ Pl oavor | e, | ) | wbas | | a0
ousIajey Jo oney epmyubelN | apnyuben ommOJ 1o | ¥ (€puiodpuz ang 23VOT| A o om_,wo._ Je| eiutodpuz o ogvoifa | oo [ 0am3 230 AaoBsred 030
- 109443 10043 109443 - Z sse|0 Zsse|o | ‘I :xes) 10843 - TsselD TsselD | ‘I :xes) : N3y
uonedlgnd - aJewns3y apnnube - ZSse|D apnuubey - Tsse|n
i -2ZoNd3 -10Nd3 Z sse|o T sse|o -u,dod
uI0d *™'4n Jpstis Ryt 108443 10843
-zsse|n - Tsse|D
SNOILV.LNdINOD NOILVINHO4NI NOSIHVdNOD SALNAIALLY AQNLS *™'4n

(penunuod) ‘5-¢ INJIHIVLLY

282



(ddDaL)
2102 . : . . (L) 2u012)50159) X (L) 9u012)503s9) JUBpIRIOY
1] SI'L 0ZT0 1£0°0 0°02¢ ewsed aanonpoiday | 0001 d 8°0€¢ ewsed aanonpoday | 0001 W ysyeiqaz N apeydsoyd :Haoa welg
: ~Z-0IO[YDIP-€°])-SL1)
(ddOAL)
T10t . . . . (z4) [o1pense . (z4) 101pensa JuepIRIY
e L9'1 SLOO szro 0'SL ‘gL ewsed | 2A0RIPOIR | 0001 d 0'sl ‘L) ewsed | OM9RIPOIRA | 0001 N ysyeIqaz N | areydsoyd (jAdoad owrery
’ ~-010[YOIP-€[)-St1}
rioc 98¢ 85678 6TL'6T 1'6€ opway 190 | oAmonpoidoy | 9p0 v Ll yorey o1 oum | [einowdolosad | 9p°0 q lepom A (g3) [owsgl auowo]
BRI . . osouedef ;
y1oz il 85618 19999 1'6¢ SO aanonporday | 9470 d 0°00€ 1SD aanonporday | s W lopau A (g9) [owsg auouwoy
‘B30 10 . : osouedef ;
1oz SL1 8568 95L'8¥1 1'6€ o[ewdy [SO | daponpoxday | 90 v 0L yoyey % repuowdojoadd | Ly0'0 q PAepam A (1) suonsy suouuoy
‘830 107 : ° asoueder
t1oz vr'€6 759'569 000°000°S9 8bE SO aanonpoiday | 600 d 0'sT€E I1SD aanonpoiday | 5000 N it A (141) suonsy auouLoy
‘eI : : osouedef
SI0T] penpg) geCEll 6T 1LS'90C 198 ) aanonpoxday | 50 d 6201 1SO aanonpoxday | 500'0 W Slopatt A (159) auonsg auoutoy
‘eI 19 . : asoueder
00Tl 699011 £6£°7E LOS'E16'SE 881 EION qmorn 850 v 0's wSom mmory | p10000 | 1 MOWHIN | x| jorpensakunpa-es1 | suounioy
‘Te 10 oSue : : peayie,] : :
£€00C 1® . . . . . eepow (VD)
o sisstedry 601 881°SE T8'8E Sse WSoM moID 1 d '8¢ wSom ymoIn 1 N asourdeg A | sperooe suosoordss | 2UOWHOH
£00T I . . . . . eyepow (v0)
1o sissuedry 051 vTS'6 98T Y1 $6 p3ud] [rel, [CHS) 1 d £l 3ud] [rel, pamoIn 1 W asouvdey A | syeooe suosoordss | 2UOWHOH
tooe v 001 £00°0 £00°0 £vl Sy [re, ymorn 0008 d el ySuay re, pmoIn 0008 W PAEpau A urjozojout A oprorfung
10 sisstredry] : : osouedef : : o
£ooz v 00'T 6000 6000 STp RGO 101D 0005 d 9zp wSom 01D 0008 W iy A urjozopourp apoiBunyg
30 stsstredry] st U st 4 asouedef ljozojout 101
€00C & . . . . . exyepow
1o sissuedry 01 £00°0 ¥00°0 1T WSem [1mo1n 000 d 602 WM ymo1n 000 N ssouedey A ue[IuOYy ap1oiduny
e e (1o13u00 (j013u00
(uassa c%mwmmw_oo c%mwmw.%so wod (veal| | o (v'e1'3 N
JENENG) N N ERIVENE) [ERIVEN TN
e nm_v un Jad un Jad %o Pl oavor | SEoa, | ) | sebes |8 ww_ Pl oavor | Sioms | ) | wbas | | a0
apnyubeiy apnyubey ° Je (shutodpuzy 23vOT| aHT 4 ° Je julodpugy 23vOT| a1 4 1943 230 KioBered 030
30UBIBYBY Jo oney o3avoTe 10043 23avoTe 100443 s10ads
; 10843 10843 109443 - Z Se|D zsselD | ‘I :xes) 10843 - T sse|0 TS| | ‘I :X8S) : EEIER
uonealignd - 3jewns3y mU:u_cmm_\/_ -Zsse|n mU:u_cmm_\/_ - Tsse|D
a 20104 ™40 -zoNnd3 -10Nd3 Pou3 zsserd [ g T sse|0 -u,dod
° -2sse|n - TSse|0
-2 SSe|0 -Tsse|lo

SNOILV1NdNOD

NOILVINHOANI NOSIdVdNOD

S3LNGIYLLVY AQNLS *™'4n

(penunuod) ‘5-¢ INJIHIVLLY

283



VNIW LTdAD VNIW LIdAD (ddDdL)
2102 X : X X IOAI] pue peuod | [ed130[oI1sAyq X I0A1] pue peuod | [eor3ojoisAyq JuBpIRIOY
] LO'1 0620 0LT0 006T -uonduosuen, | onoqusy 0001 d 00LT -uondussuen | o10quRI 0001 W ysyeiqaz N areydsoyd A_m%a owery
! i : o : ~-010[YOIP-€T)-S11}
uod ouad
onelr oner
cloc 00°S 0L0°0 0S€0 0°0L QU013)$01591039Y | dAnonpoidoy 0001 4 0°0S€E QU010)50159)030Y | dAnONpoIday] 0001 W ysyeIqaz N (dd1) Jaz1onse d
el nry eydsoyd [£sa1o1n
-11/¢d ewserd -11/¢d ewserd
(41074 . . . . onex . oner (do1)
Py 0$°LE 010°0 005’ 00F Lz ewseyd | 2A0ONPOdRT | 0001 d 0008 T Lz ewsed | 2MPRPoidad | 0001 W USPRIAZ | N | pudsoyd (Ksesoy | O7RPSId
cloz L1T 001°0 9%0°0 0001 QU012)S0IS9) aanonpordoy 0001 El 9% QU019)50)S9) aanonpordoy 0001 W ysyeIqaz N (do1) Jaz1onsed
el nry : : eydsoyd [£sa1o1n -
(4174 o o (ddL) uepIey
[e 30 009 001°0 0090 0001 QU013)50)53)03 o>_u05_uo._n_uvm 0001 qJ 0°009 QU0I3)50)S9103 u>_uoSﬂOHQDM 0001 W ysijeiqaz N uﬁwsawoza TAEOJQCH oweyg
’ -11/¢4 ewsed -11/z4 ewserd !
TIoz . . . . . (dd1) Juepreoy
[e10 4 L9070 0S1°0 L99 74 ewserd aAnonpoiday 0001 d 0051 74 ewsed aAnNpoIday 0001 W ysye1qaz N areydsoyd [Auoydin ower4
oner oner (ddoal) S ——
e :w wﬁ_vm 6887 0€1°0 0SL'€ 0°0€1 QU010)50359)030Y | oAnonpoIday] 0001 a1 0°0ST QU010)50J52)03Y | oAnonpoIday] o W ysiyeIqaz N oeydsoyd (jAdoxd ow_m
s -11/¢d ewseyd -11/¢d ewserd ~Z-0I0[YIP-¢°])-S1) 14
(dddar)
4114 . . . . opel . onel JuEpIeIoy
e nr] 8! SY0°0 0500 0°St Lz vwsed aanonpoxday | 0001 d 0°0S Lz ewserd aanonporday | 0001 W ysyeIqoz N .uwﬁ%oﬁ_.@awa owerq
T-010[YRIP-¢°T)-SLI
03vo11e 03vo11e (lo13u00 (los3uco
:mwwm__& HoRBAIUSRL0D | HoRB AUSeL0D moﬂw“w_u 53voT V3 8&&&6 23voT A (N
$9Nd3 1un Jad 1un Jad % mmv. 23vol 10 Kaobaren (1/6n) :abe1s % wmv. 23vol 18 A1obaren (1/6n) :abe1g alEN 10 A)
apnyubeiy apnyubey 1e (s)urodpuz 03AVOT| a1 o Je julodpug 03AVOT| a1 4 10343 030 KaoBayed 030
ER[VEIETEN| Jo oney 23vOo1Ie JRETTE] o 23vOoe i 10843 R se19ads :
1843 1843 108143 - Z SSe[D Zsse|0 | ‘N :xaS) 109443 - T SSe|D TsselD | ‘I :x8S) ABJoY
uonealgnd - a1ewnsy apnuube - Zsse|n apnuuben -Tsse|D
enuy -¢oNd3 -10Nd3 ¢ Sse|o Tsse|o -u,dod
lod *'4n _zssen T sse 199443 10843
-2 sselD -TsseD
SNOILV1NdINOD NOILVINHOANI NOSIdVdNOD S3LNEIYLLY AANLS *™M'4n

(panunuod) 'G-¢ INJWHIVLLY

284



VNyu VN
UIuaSo[[aN A UTuASO[[AIA
T10T . . . . . i [ed13ojorsyd . | . [eo130j01sAyd (dd1) JuepIeRy
6'9L $90°0 000°S 059 IoAl] pue peuod 0001 q 0°00C IoA1] pue peuod (U4 W ysyeliqaz N
e 3o nIy - vopduosuex /O10qRIDIN - vonduosuen /A1]0qRIN areydsoyd [Auoydin qwe[ ]
ouad ouad
VNIW 61dAD VNIW 61dAD
2102 X § X X IOAI] pue peuod | [ed130]oIsAyq . I0A1] pue peuod | [eo13o[oIsAyq (ddl) JuBpIRIOY
[e3o nIy 0v'c 0vc0 ooro 00vc - uonduosuen /O1[0qRIDIN 0001 d 0001 - uonduosuen /A110qRIN 0001 N UsyeIqez N areydsoyd [Auoydin qwel ]
ouad ouad
VNIW LIdAD VNIW LTdAD
10T . . i X IoAT] pue peuo3 | [eorSojorsAyq X JoAT] pue peuo3 | [eorSojorsAyg (dd1) JUBpIL)OY
|ERERG| 051 0510 0010 oost - uonduosuen /I1[0qRIN oool d 0001 - uonduosuen /A1[0qRIN ooor N Usyeiqz N areydsoyd [Auaydin wrel|
Quad ouad
VNyu VN
uruaSo[aA uruaSo[[aIA (ddDAL)
T10e . . . . ' ; [ea150[01SAY . : i [ea150][01SAT g JuepIey
vr'e SLTO 080°0 0'sS 10A1] pue peuod 002 d 008 10A1] pue peuod 0001 N Usie1qe7 N | oreydsoyd (j4doxd
[E1e N - uonduosuen PHOEIRIN - uonduosuen PHOEIRN -7-0I0[YQIP-¢°1)-S11} SuEld
ouad ouad
VNIW 61dAD VNIW 61dAD (ddDdL)
2102 . : . X IOAI] pue peuod | [ed130[oIsAyq . I0A1] pue peuod | [eor3o[oIsAyqd JuBpIRIOY
P Tl 0ZT0 081°0 0022 - uonduosuen |  /o1oqEION 0001 d 0081 - uonduosuen |  /o10qEION 0001 W ysyeiqaz N apeydsoyd :%oa owely
! ne ' B : ~Z-0I0[YIIP-€°[)-S1}
ouad oudd
e e (1013u00 (j013u00
(usssa c%mwmmw_oo c%mwmhm_oo wod (veral| o (v'e1'3 N
187236 y : ERlIENEITT] ERIVESETTT]
\mouDam_v 1un Jad un Jad % mmfv_.u 23vol umww_nmwun_mo (1/6n) :abe1s % w%.u 23vol umnwm_ﬁ/vmwun_mo (1/6n) :abe1s alEN 10 A)
20UaIRRY Jo oney apnyjuben apnyuben savoe| (shurodpu3 1813 oavoT [ a4 | | jutodpuz 1813 oavol|am A e w3 030 A1oBayed 030
uonealgnd _ mumE:m 10943 10943 B 19943 - Z ssejo _ Zsse|D | 'IN :xas) 5 1033 - T sse|0 _ TSse|D | ‘I :X8S) ’ N9
el ns3 -2o9Nd3 e apnyubeN [4 0] zsseln apnjubeN T sse|o T sse1D -u,dog
ulod *14n 19943 10343 )
- -Zsse|D - Tsse|o
-Zsse|n - Tsse|o

SNOILVYLNdINOD

NOILVINHOANI NOSIdVdNOD

S3LNGIYLLVY AQNLS *™'4n

(penunuod) ‘5-¢ INJIHIVLLY

285



VN VN
UTuASO[[AIA uruaSoy[NA
T10T . . . . : ; [eo130[01sAYd . : : [eor3o[o1sAyd (dd1) JuEpIEIOY
T6'9L §90°0 000°S 059 IoA1] pue peuod 0001 qd 0°00T JToAI] pue peuod [Ug W ysyeiqaz N
[e3o nry - nonduosuen /A1]0qRIN - uonduosuen /O1[0qRIDIN deydsoyd [Auaydin wel]
oudd Quad
VNIW 61dAD VNIW 61dAD
7102 X . . . I0A1] pue peuod | [eo13ooIsAyq X I0A1] pue peuo3 | [eor3o[oIsAyq (ddL) JUBpPIRIY
[e3o nry 0v'c 0vc0 001°0 0ore - uonduosuen /A1]0qRIN 0001 d 0001 - uonduosuen /O1[0qQRIDIN 0001 W usyeiqez N eydsoyd [Auoydin we[ ]
ouad oudd
VNAIW LTdAD VNIW LTdAD
7102 . . . . JoAT] pue peuo3 | [eor3ojorsAyq i JoAT] pue peuo3 | [eor3ojorsAyg (dd1) juEpIRIOY
[e3o nIy 08’1 0510 0010 00t - uonduosuen /A1[0qRIN ooor d 000t - uonduosuen /O1[0qRIDIN 0001 N syeigez N deydsoyd [Auaydin wel]
ouad ouad
VN VNyw
uruaSo[aNA uruoSo[aNA (ddDAlL)
T10e . . . . : ; [eo130[o1sAyd . : : [eo13o[o1sAyd JuEpIEIOY
243 SLTO 080°0 0SS IoA1] pue peuod 002 k| 008 JToAI] pue peuo3 0001 N ysyeiqaz N areydsoyd (j&doxd
[e1e N - uonduosuen PHOEIRIN - uonduosuen PHOGEIRIN -7-0I0YIP-¢*1)-S11) SwEld
ouad ouad
VNIW 61dAD VNIW 61dAD (ddDdL)
7102 : . . . I0A1] pue peuod | [eor3ojoIsAyq X I0A1] pue peuos | [eor3o[oIsAyq JuBpIRIY
[e1 0y «l 0czo 081°0 00ce - uonduosuen /O1[0qRIdN 0001 d 0081 - uonduosuen /O1[0qeIdN 0001 W Usyeiqez N areydsoyd :Mao\i swe[
! nd ' e : ~Z-010[YOIP-¢*1)-S11)
ouad oudd
03voTie 03avoTlie (1o3u00 (10s3u00
/ MHM_Q UO[Ie1IU3dUOD | UONEIIUSIUOD Sﬂw&tu ~3VO (v'r13a wuﬂﬂu_u A3V (v'c 13 (N
s9Nd3 yun sad Hun Jad 0% 52). 03vOoT 18 Aaobaren (1/6n) | :ebess % 58). 03vOo1 18 Aaobares (/6n) | :ebers aweN 10 A)
20UBIBJ0Y J0 oney apnyufen apnyuBen 9avo® Je (shutodpuz 10843 03VOT| a4 SavoT e Je julodpuz I 03VOT| a1 4 sar0ads 19343 030 Kaobeyed 030
uonest ' 10843 10813 10913 - Z sse|D zsse|0 | ‘I xes) 109)J3 - T Sse|D TsselD | ‘IN :xaS) : EIEN]
neadlignd - 9jewnsy apnuufen - ¢ Sse|o spnuuben - Tsse|o
enu -¢oNd3 -10Nd3 ¢ SSe|D Tsse|D -u,dod
wiod *M'4n -z sse T sse 19943 19343
-Zsse|n - Tsse|D

SNOILVLNdINOD

NOILVINHO4NI NOSIdVdNOOD

S3LNEIYLLY AANLS *™4N

(panunuod) ‘G-¢ INJINHIVLLY

286



aissaid poojq
zioze . . . . ASojoyreq . . ASojoyred . SPLIO[YO0IPAH Y31y - 19300[q
16 BHRMpEY SI'T 8€L°0 851 [ ISH sso10) 8'1¢ d €0S ISH ss010) 8¢ N ysyeiqoz N Jofomesdoig 169 - WP -
s[eannadeWIRYJ
aissaid poojq
TIozIe . . . . ASojoyreq . . ASojotreq . OPLIO[YI0IPAH Y31y - 10390]q
10 THEIpERY 90°€ ST60 978'C 76T AWINJOA JOAT ss0a0) 8'1€ d 6'68 QUIN[OA IOAT] ss010) 8¢ N USyeIqaZ N Jopousdoig 150 - WS -
s[eonnadseuLIeyJ
ciocie . g : : QUINJOA JOAL ABojoyred : QUWIN[OA JOAT ABojoyed SIJRIqO 10y OLIQIJOUd _owowwﬂ_o::o_wzm
10 BHSIPEIN 6T €200 £90°0 191 I il ss0y €0L d 6'9% I 1 ssoan) €0L N UsyeIqaZ N PIOY dLIqQOUd] %ozsogmsé
juesynAuodnue
cloce . | | . QUIN[OA JJAT \Awo_osamm . QUWINJOA IDAT \AMBOLHM& SIJReIq surdozewreqie - uewny -
g — 88'1 €100 ST0°0 S'€T I 1 58010 08L1 4 T I 1 ss010) 08LT N USyeIqa7 N ! qre) o W_:Em
L661 1819 X . . . (L) 2u012)50359) X (1) 2u012)50159) -
AqoRToT 00T L91°0 €80°0 0°0S cwsed aanonpoxday | 00€ d 0'sT ewseid aanonpoxdday | 00¢ W ysypion N [01915011S-¢] QUOWLIOH Jue|d
VNI VNYW
UTuaSo[[aIA uruaSoq[NA
z10T . . . . : : [ea150[01SAY g . y ; [e2150][01SAT (doL)
00°S 00S'1 00€°0 009 IoAl] pue peuosd oy d 009 JoAl] pue peuod 00T W 4syeIqaz N Jozionseld
[e19 NI - uonduosuex /A1[0qRIN - uonduosuex /O1[0qRIDIN areydsoyd [£sa1oin
Juog Quog
VNIW LIdAD VNIW LIdAD
T10z . . . . IoA1] pue peuo3 | [ed130[01SAYq . JToAI] pue peuo3 | [ed130[0ISAY (doL)
[e3o nry 00°TT 0SL'el 05Tl 0°0ss - uonduosuen /A1]0qRIN or d 0os - uonduosuen /O1[0qQRIDIN oy W Usyeiqez N areydsoyd [£sa1oin eznseld
ouad ouad
03voT e 03voe (1o13u00 (1053u00
Mwwwwwv U011eJIUBdUOD | UONEIIUBOU0D SCF%% . (v'e'13 8“_%% . (v'c'13 (N
e wun sad wunsed [ FRP oayor [ SO (uen) | abes [ PR oavor | SO0 (uen) | abes | [ 200
20uaIapRY J0 oney apmyuben apnjuben ommo._ 1e | 38 (Shutodpuz 1813 03vol| au A om_/wo._ je| eiuodpus 103 oavol|ant Al e [ weua 030 AsoBared 030
. 09, 09, 09, - Sse| SSe ‘ X9 03, - T sse sse ‘IN IX® : ‘A3[9
uonealgnd - 9jewinsy _ Mme__m_ _ #Oxwm_ m_ua_cmm_\/_ W3 -e 12 -2 Sse|D 4 19 “/_mmm_mmuv oUE_:mm_\/_ WU -1 19 - Tsse|D 1 19 ._“/_wmm_wv -u n_“own__
iod *M'4n 10943 10943 )
-Zsse|n - Tsse|D
-2 Sse|D -Tsse|D

SNOILVLNdINOD

NOILVINHO4NI NOSIdVdNOO

S3LNEIYLLY AANLS *™4N

(penunuod) ‘5-¢ INJIWHIVLLY

287



600 91'C 00L°0 PIST 0°0S€ Ayperiow o, IPAIAITS 00 1 I'LSL Ayeriow o [PAILIS 00 q USYrIQRZ A UBSO[OLLL, 1npeld
18 19 BIDAIIO : ° / AnpepoN : ° / AnepIoN : dIe)) [BUOSIOJ
S00T . . . . [eorojors&yq . . [ea130[01sKy g . (SO:d) areuoyns
1210 SO0 L0’ YPT 0T €6S°1T L'8S AVl duedoy 10QEION 6T El 979 SAveL dnedoy I0QEION 6T N quud ypard | N B A— JuejoRLINg
$002T . . . . [eorSo[o1sAyq . . [eo1So[o1sAuq . AMOuuLA (SOdd) areuoyns
€10 YL 95°9 £68°56¢ SHE09 8811 SAvelL duedoy I0QEION €0 El 0'SLT | S¥vEL dnedoy OI0QEION 6T N N N suep00I0N o JuejoRyINg
$S00T . . . . QU019)$0)$I}01Y . N QUO0I31S0)S)01Y . MOUUTA (SOAd) dreuoyns
et €rl €61°LLE £EE°EEE (438! -1 vwserd aAnonpoIdoy €0 El 0001 -1 vwserd aAnonporday €0 N I N suei00i0nad JuEjOBJING
500 X . X . (L) 9u012150I59) : X (1) 2u012150159) . MOUUTIN (SO:d) dreuoyns
€10 SYEG yTTe 125°+C SSHShS 'L ewsed aanonpoidoy 6T El 9°€91 ewsed aanonpoidoy €0 N N N sueio0osonyod JuejoeyIng
sad£y [1e0 sad£) 1100
aanonpordax aanonpordax
7102 3 . . . Jo sarouanbaiy 3 Jo sarouanbaiy MOUUTIA
210 YOIPqIA 9I'S ¥80°0 [4340] S'Ly oanel aanonpoxddy | £9S El [ oAnE[ol aanonpoxday | 0gl N N A Vv [oudydsrg Toziouse[d
- sisouaSojowes - sisouoojowres
parde pardye
LOOT [® . . . . (L) duo13)s0353} . (L) duoi3)s0)sa} die)
10 YOIpUTI SOl LLOO 180°0 €18 ewiseyd aanonpoxday | §s01 El L's8 ewsed aanonpoxday | S0l N wowwon N Vv [oudydsrg Toziouseld
LOOT e . . . . (za) ro1penss . . (za) 1o1penso . dred
10 YOIPUTIY 901 SOLITI 788°S01 056 ‘gL ewsed aampnpoxday | ¢8°0 d 006 “gL1 ewserd aanonporday | 680 N wowwon) N v [ouoydstg 1ZIoNSEd
CIOTIE) gpg) €200 L1¥0 e ownpor soay | ABOIOWEd Ls1 d b9 owmor soay | AF010WEd Ls1 W ysyeiqez | N wndoyouti] G -
19 BIIINPRBIAL - SS0ID) N S$S0ID) : N
: S[eonNdoRWIRYJ
clocle . | | . QUIN[OA JJAI \mwo_osuwn— X QUWINJOA JJAT %mo_o_twn— S1JRIqQO dlozexoyjouwejn wmwhﬂucmu
1o BIOMPE 8¢°¢ 920°0 880°0 6¢l I 1 sso1ny (239 El 69 I 1 ss010) €€s N ysyeIqoz N I yroweyng H
s[eannasewIRyJ
e e (1013u00 (jo13u00
(ussse :%mwwwunoo :%m,mmwu“oo o} (veral o (v'e1'3 N
191eauh N N dJusJayl [ERIVESEINN]
fon nm_v un Jad nun sad ” w% P oavor | SEos | (en) | s | 0P o Pl oavor | e, | e | bes | | o)
30UBIaY 10 oney apnyubey apnyubey Javoq | ® (shutodpuz 13 23vOT| a7 4 Savoqre| B jutodpu3 1T 23VOT| a1 4 soadg | P43 230 KioBered 030
: JLCITE JLCITE 108443 - 2 SSe|D ZsselD | ‘I :xes) 10943 - T sselD TsselD | ‘I :xes) : EEE
uoredlgnd - alewnsg apnuube - Zsse|n spnuube -Tsse|n
o -zoNnd3 -10Nd3 ZsselD T sselD -u,dod
iod #M14n 1843 109443
-Zsse|o - Tsse|0
-Zsse|D -Tsse|D

SNOILVLNdINOD

NOILVINHO4NI NOSIdVdNOO

S3LNEIYLLY AANLS *™M4N

(penunuod) ‘5-¢ INJIWHIVLLY

288



ooz I® 08'L €16°€L1 T€6°SSE°] L1 0100 oD 10°0 d 9¢€l 1o0vd [moID 10°0 W MO A | 1o1pensojlurgre-es | auouLIoy
10 YSMO[MB] uonIpuo) uonIpuo) peayie] : :
¥00T I . . ot . . . . Mouuriy
1o BYsMOIMEd LSS $T1°8T8 S8€°S19Y 8T8 I1SD aanonpoidey 1’0 d Tor I1SD aanonpoxdey | 1070 W - A | lopensojAunypa-eL] | duowoH
L6l " " " X BATAINS 0, [BAIAINS X Aypeyow o [BAIAINS Aottt ouaydoIoyor)uo, JAPIANSI,
1210 ystiing 0€'s 00S°TI 65€T 00011 [BAIAINS 9, , Rajestop 38 \% 0°09% pepow o, / Kanpeviop 61 r peoysdooyg | A | 1ouudosoiyoruag p1o1sad
8Lo1 S91L 00S°T1 YLT'O 070011 [BAIAINS 0 IS 88 A% 0v€ yorey % [ewowdoppadd | 661 q o A | 1ousydosopyoeiuog apronsad
Te 30 ysLae g : ° 7 Kpepo ° peoysdoayg -
8L61 . . . - Ayjenow o [BAIAINS - 018y 9 e)uowdo[oAd Aouuiur ouaydoIo[yoeyud QPIONISY,
1210 ystiing (3 65€°T YLTO 0°09% i %  fanfesiopy s61 f 0v€ yorey % I Pra|  S6l q peoysdooyg | A | Toueudorogoruag pronsad
8L61 . . ! . poumeds aanonpolda . : Aypepow o [EAIAIDS . Aouu ureIngjir QpI1QId
010 sieg 01'1 681 6£1°0C €T $80 # [v101 nonpoxday €1 v £g6l e % , Kpenom 96 r peoysdooys | A IempuL PIOIGIOH
8.0l oLl 6731 L1501 g€z PAUMEAS | onpordoy | g1 v 0'001 yowy o, | [muowdopaoa | 96 g mowy g urenpuL oproIquoH
[e 30 ysiaeg $335 # (@101 : ° peaysdooys : : o
8L01 €6'1 65102 L1701 £g6l Ayepow o [PAAITS 96 r 0001 yorey % [eyuswdofaadd | 9°6 q mon A eI, apIoIqIOH
[€ 30 ysLueg : ° / KiperIo ° peaysdooyg : : B
Joyquyur
asejewore
00c 6l 98¢'T €680 bie ) aanonpoxday | gbt d Top SO aanonpoxday | £'1s W MW o ojozeipey - sowmue
‘T8 10 19ued : : peayre] R :mE:.I N
S[eO1INAOBWLIRY J
4002 s9[oIOqN) $9[019qN) Jros— (LHD)
. LST1 0007081 £96°C1 0006 | rendnuy weyo | oanonpoidoy 9 d SLL [endnu # treyo | oanonpoidoy 9 W : N ououLoy
(CRERENER X35 AIEpUODDS ¥08 AIZpUODSS peayie QU019)503S2J0IPAYI
juessardoprue
600C : . g . potiod Auaye] BIOIABYD : potiad Kuaye| RIOIARYD! : mouttiy QUIXBJB[UD - uewny -
12 10 TorEg 9L L6TLL 98T vEl S98 | ssundsar oduose | 1PAOMATUH S 1 TL9 | seuodsor adeass | TPOIAFURE 0 q - A IXBJR[UDA H
S[eo1NdoBUWLIRY J
00Tl gg9g €e601 810 0001 | Anpenou o [Pasns 00€ v 606 yorwy o, | [euowdopsoa | 00s q ysyeiqez | A uesopou L Pipeld
[€ 10 BIRAIIQ : ° / KiperIo ° : aIe)) [UOSIO]
(1013u00 (jo13u00
(usssa :%mwwhnmo :%m,mmwu“wo o} (veral o (v'e1'3 N
191eauh N N ERIVESETIN] [ERIVESEINN]
fon nm_v Jun Jad nun sad ” w%.u oavo1 | ol | bn) | ebas | 8 m%.u oavol | el | e | ebas | L | a0R)
ousIajey 10 oney epnuubeny | apnuubeny | C o [ 38 (Shutodpu3 ang o3voT| ap i [ P00 | deutodpus - ogvolfaut | oo [ 03 230 Kaobsred 530
: 10843 10843 10843 - Z SS8|D zsse|0 | ‘IN :xes) 10843 - T sse|0 T8l | ‘I :XaS) i QRN
uonedlgnd - arewnsy apnuube -2 sse|n spnuubey - T sse|D
enu -2oNd3 -T0Nd3 ZSse|D T sse|D -u,dod
ul0d #M'4n Z e et 10843 10843
-2 Sse|D -Tsse|d

SNOILVLNdINOD

NOILVINHO4NI NOSIdVdNOO

S3LNEIYLLY AANLS *™M'4N

(panunuod) ‘G-¢ | NJINHIVLLY

289



00 (u/3w/3d) (y/3w/3d) @
210 u&Wm < 10'1 769°L0€ SYEH0E 8°0¢ uononpoid aanonpoidoy 10 1 +0¢€ uononpoxd danonpoidoy 1'0 W Soyorwwniy N QU0I)S0ISA AW QUOULIOH]
ey 4s QU013)50)59) QU013}50)S3) -BL]
(@ (@)
¥00T . - . . UONENUIUOD . . UOHLHUIIUOD . (v0)
[e 30 adreys €6'S1 E€EEEECE 0€°60C £ee SUOI0IS01S3) aanonpordoy 100 4 6'0C U0I2150150) aanonpoiday 1’0 W Soyorwwny N 181008 2U010101dAD Quoulloy
ewsed ewse[d
(1) (L) (L)
00z 7101 000°000'% 67€°S6€ 0'0% UOHEAUI0UOD aanonporday 100 q S6€ UOHENLS0UOD aanonpoidey 10 W Soyoruwuniy QU012}50)SA AW QuOWIOH
[ 12 adreys QU013)$0)53) : QU012)$0IS3) : ; e
ewise[d ewise[d L1
002 (y/3uwy/3d) (y/3uwy/3d) o)
210 adieyg 181 ISANAS 1687901 IR al uononpoid aanonpoidoy ST0 1 19T uononpoxd danonpoidoy ST0 W Soyoruwniy s suosa101dK0 QUOULIOH]
QU010)$0)S3) QU013150)$3)
o0z (u/Fw/3d) (u/Fw/3d) (AW
210 ode 8¢l 75608 129'8S 70T uononpoxd aanonpoidoy ST0 q L'v1 uononpoid aanonpoidoy ST0 nW Soyorwwny QU012150)S AW QUOWIOH
ey s 9U012)50)S9) JU012}50)S9) -BL]
(1) (1)
00T X . X X UOTBIIUIIUOD : X UONBIUIIUOD : (VD)
[e 30 odreys 681 w86l 12¥'89¢ L8y 2U012150189) aAnonpordoy sTo W 126 2010150150 aanonpoidoy STo qd Soyorurunjy N 11008 2U010101dKd QuouLIoH
ewiseld ewise[d
e e (1013u00 (j013u00
(uassa c%mwmmw_oo c%mwmhm_oo wod (veral | o (v'e1'3 N
187236 y : ERlIEIE) ESIVEETT]
e nm_v un Jad un Jad %o Pl oavor | e | (e | sebas |8 ww_ Pl oavor | e, | ) | wbes | o | a0
20UaIRRY Jo oney apnyjuben apnyuben ommOJ 1o | ¥ (€putodpuz 1813 03avol| a A om_,wo._ je| ¥eiuodpus 13 oavol|am A e [weua 030 A1oBayed 030
" 19943 199443 19943 - ¢ Ssejo Zsse|D | 'IN :xas) 1093 - T sse|0 TSse|D | ‘I :X8S) . N9
uolealjgnd - aewns3y apnuube -Zsse|0 apnuuben - Tsse|o
enut -¢oNd3 -10Nd3 ¢ Sse|D Tsse|D -u,dod
wlod *'4n 1343 1843
-Zsse|n - Tsse|o
- ¢ SSe|D - TSse|lD
SNOILVYLNdINOD NOILVINHOANI NOSIdVdINOD S3LNGIYLLVY AQNLS *™'4n

(penunuod) ‘5-¢ INJIHIVLLY

290



Joyqryut
Kep 1od ared asejewiore
L00T $9°1 0gE’1 7180 1€ Sunew 1od s330 | oanonpoidoy S€T v 1'61 yojey % [eyuawdojara S'€T q eepaut A 9[0zona] - Jowmnue
210 ung : . asoueder .
# 12101 - Koy - uewmny -
S[ROTINOIBULIBY
loyqryut
q[ewdy asejewore
L00T . . . . . . . eyepolt R
L1 16€°1 7180 LT v seoner | [eowdopadd | §E€T r 161 YRy % puowdoppad@ | §'€T q ) A aj0zond] Towmue
[e 10 ung osoueder
xas Aep-17 14 - uewiny -
S[BOTINSOBULIBY ]
1102 . . . : Aep 1od ojewioy aanonporda : sopuonf MOL MouttiN ouoydst 19Z101)SE
1210 sojderg 1435 8€C19 111 S'19 14 10d s350 4 nonp ki 1 v 't Z4 Som MmoIn 1 [ peoyey A V Jouaydsig onseld
1102 : : : . Aep 1od ojewioy aanonpoida : $330 ejuowdo[oAd MoutmN ouoydst pevailig
e 10 sojderg X494 8€S19 9¢1°0 S'19 14 10d s350 4 nonp k| 1 v L'1T 2d yorey o 1ey oA 091 q peoyiey A V jouaydsig onseld
110c : : : . sojtuoant MOL : $882 eyuowdooad Mouuriv oudydst 19Z191)58
12 10 sopders 8L'I8 1 9€1°0 [ d Biom 010 I r Le ey |1 1A | 091 el — X v [oudydsig 1onseld
1002 . . . . d . d mouuriy d
I2 10 1w0YOg 091 2o 8L0°0 6'S9 1SH 2AnonpoIday |£39 q iy ISO AANNPOIdaY 539 W pestae A V Jouaydstg 1azIdnse|d
100 01 650°0 190°0 91€ WSom nmon 3 4 eze WSom ymoIn 1€s N MOTHINL & v loudydstg 107190581
‘[€ 39 TUOYOS : : peayie] : -
100¢ . ¥ X ! Suo MO X Fuo) MO Moudriv ouaydsr 10ZI01)SE
2 30 1woY0g A L1070 $20°0 I'6 Yysud[ qmorH 139 q 0¢l yisus[ quo1n 1€ W praye A V [oudydstyg ronseq
100¢ : X ¥ . opewidy sod aanonpoxdo : )Y 9 ejuowdo[oAd Mouutiv ouaydst 10ZI01ISE
Ie 10 1uoyog 8T'T €L0°0 7900 S'€6 pouseds 350 # honpolday 08¢1 v 6'C¢ qorey % ey [PA2d 1€ q peoieg A V [oudydstg ronseld
(4/3uy/3d) (/3uy/3d)
¥00c 988 ST19H8EST €16°€LT 61 uononpoid aanonpoxdey 1000 q vLT uononpoxd aanonpoxdey 10 W Soyorwwny N vo) QUOWLIO
I 30 odreys - - - - : 9181908 JU0I01dAd
QUO013}S0JS3} JU013}S0)S3}
e e (1013u00 (j013u00
(uassa c%mwmmw_oo c%mwmw.%so wod (veral| | o (v'e1'3 N
1318346 y ; 89U3, ERIVEYETT]
e nm_v un Jad un Jad m\w&_u oavo1 | ol | bn) | ebas | P w%.u 0avol | o, | b | ebas | L [ a0R)
20Uy Jo oney apnyjuben apnyube ommOJ 1o | ¥ (€purodpus 1813 03avol| a A om_,wo._ 1e| Feiuodpus 113 oavol|am A e a3 030 AsoBayed 030
uoneal Y 1843 10943 10843 - T sse[D Zsse|D | 'IN :xas) 109443 - T SSe|D Tsse|D | ‘IN :xes) : PEIEN
nealand - 8jewnsy apnuube -Zsse|n apnyuben - Tsse|D
enul -20Nd3 -70Nd3 C SSe|o Tsse|o -u,dod
ulod 4N 199443 10843
- ¢ Sse|D - Tsse|o
-Zsse|n - T sse|D

SNOILV1NdNOD

NOILVINHOANI NOSIdVdNOD

S3LNGIYLLY AQNLS *™'4n

(panunuod) 5-¢ INJWHIVLLY

291



ouoS pojefar QuoS pojefar
-SIXe OdH -SIxe DJH
+10C Jo uonduiosuex [ea13ojo1sAyg Jo uonduiosuen [earSojo1sAyg eyepow
270 ung 6Tyl 0S¢0 000°S 0'0L Sunearput \o,__oﬁ_&o_z 00T d 0°0¢ Suneoiput \o.__onm,as_ 9 W asouvder N Vv [ouaydsig 1ezronse[d
VI1dAD : VI1I1dAD :
JO [oA9] JO [0A9]
VNYW 9ATIR[AX VNYW dAT)R[AI
y1oc . X X . BAIAINS 0, [EAIAIS : o1eY 9 eyuawdoroad eAEpewt ouaydst 19Z101)SE|
{210 ung [0 TL00 §90°0 vyl [EAIAINS %, Jy - 00T 1 6Tl yorey % ey 1PA2d | 00T El osouedef A V [ouaydstg onseld
Joyqryut
asejewiore
L00T . . . . d . . d . eyepaw _
19°¢ 990°0 69€°0 8°9¢ ISO danonpoiday | 6'8SS | € ISO daponporday | Syl A d A 9[0Z0nd] Jowmjnue
[e 30 ung osouedef R
S[BONINAOBULIBYJ
Joyqryur
£00T K3ojoyred A3ojoyred eyRpoWw oseewow
[ 30 ung L9'1 809°0 €10'1 gl ISH s5030) $€eT El 8'€T ISH 55015 s€T W osouedsy N 91020197 _Mmﬂmwé
S[BONNIOBULIBYJ
Joyqryur
Kep 1od 1red olewoy - Jsejpwore
Looz SO T 0€g’1 16€°1 €1€ Sunew 1od s330 | aAnonpoxdoy S€T A LT€ 9, SB onjel Teyuswdorosag S€T r Iep A 9[0ZoNaT - Jowmnue
e 12 ung asoueder
# €101 - K)aey Xas Kep-1¢ 14 - ugwimny -
s[eonnaorwLIRYJ
e e (jo13u09 (1043u00
(usssa| c%m,mmmw“oo C%_MMM_MUS - R =] (v'e1'3 (N
191ea.6 ; ; ERJVESETTN] ERIVESETT
o nm_v 1un sed un sad o www_ Pl oavor | ioms | () | sebeis [ %08 m% Pl oavor | SENoa, | e | bas | | a0R)
20uBIRpRY Jo oney apniubein apnpuben ommo._ 1o | %8 (Shutodpuz ou3 03vo| au o@“o._ je| @auodpus 1813 oIvOT| AT A g [W0an3 230 AaoBored 030
uoiel ' 10943 1089)J3 109)J3 - Z sse|D Zsse|D | ‘N :xes) 109)J3 - T Sse|D Tsse|D | ‘N ixes) : EIEN]
nealgnd - 8lewnsy apnuuben - 2 Sse|D apnuuben - TsselD
enul -2oNd3 -10Nd3 C Sse|o T sse|o -u,dod
wlod **4n 10843 108443
- Zsse|D - Tsse|D
- zsse|n - Tsse|D
SNOILVYLNdNOD NOILVINHOSNI NOSIHVdINOD S3LNEIYLLY AANLS *™M4N

(panunuod) G-¢ INJWHIVLLY

292



uruagoyIA urud3of[aNA
10T . . . . - JoAI[ [e0180[01sAYJ . . - JoAT[ [e0150[01SAYJ . Mouury i
[ 19 01qOUdZ 0s°1 859l £L8°631 0001 wolj uorssardxa /O1[0QRIDIN 6L0 d 0051 wolj uorssardxa /O1[0QRIDIN 6L0 W peayie N UEQIEO[OULL - Jonpoid
oud3 oAne[ar Qua3 aAne[aI SIED [euosidd
Qudg pajejar ouog pajejar
-sIxe DJH -SIXe DJH
10T 4o vonduosuen [eo130[01SAYJ Jo uonduosuen [ear3ojors&yq eyepawt
£€8°0C 00°0 €egg 008 Suneaipur oo 00T El 0°0S Supesrpur e 9 W N Vv jousydsrg Tozionse|d
B 19 un 21[0qeId J1[0qe)d! asouede
[e 10 ung a11dA0 /OTIOqEION 11440 /OTI0qEIIN r
JO [9A9] JO [9A9]
VNYW 2ATIR[DT VN m>ﬁm—m\—
03avoTe 23vOoTe (1onu00 (tonu00
:mmwww_u o | g 2 Sﬂ_mw_u 23avo SANE woﬂw“u_v BE ey (ver3 N
N3 nun Jad 3un sad % 58) 03vOoTl 1 f10Bares (/6n) | :ebers % SE) 23vOoT 1e A10ba1es (/6n) | :ebers aureN 10 A)
s0usJa apnyubely apnyubein ° 1e (shutodpuz 03vVOT| a1 4 ° Jejulodpug 03VOT| a1 o 109443 030 AioBeyed 030
JEX] Jooney 23vOoTe ) 10043 i o3avoTe A 10943 e soads | .
LEITE ] 109443 10943 - Z sse|0 Zsselo | ‘I :xas) 109143 - T sse|D TSselD | ‘N :xas) AJRY
uonedlgnd - d1ewnsy apnuubepy -Z2sse|D apnuuben - Tsse|D
enuy -2oNnd3 -10Nd3 Zsse|D Tsse|D -u,dod
iod *14n -z -Tssey 10943 100443
-Zsse|D - Tsse|
SNOILY.LNdNOD NOILVYINHOANI NOSI¥VdINOD S3LNGIYLLY AQNLS *™M4N

(panunuod) ‘G-g INJIWHIVLLY

293



S[EAIOJUL QOUIPIFUOD 240G YHM PIJBUINSS ‘PJOAJJE A[OSIOAPE 0q KB SA1AMS JO 946G YITYM JE UONBNUSIUOD pIezey —OSSHH
uoLNL) Afeng I9re JudIquIy Y1 onenby — HOMV
(A310ug pue JUSWUOIIAUY JO ANSIUIA OLIBIU()) 9A13A[qO Ajfen) 19je A\ [RIOUIAOI] WLINU] — OO Md WU
(epeue)) JUSWUOIIAUF ) PIEPUBIS OUBWLIOLId] [BIP] — SdI
(epeue) ‘erqunjo)) ysnug) saurpins Ayfenb 1orepm —HOM-Od
(uorun ueadoiny) piepuer§ Ayyen() [erudwuosiAuy pasodoid — SOF
600 T8 12 ep21gautn SUIMO[[o ‘0001 Aq senjea gD e ysiy pariodar oy papIAlp — SM A AQ PIALIdP — DN P.O[ED

uonenuAdU0)) 19055 ON PAIPAIJ — DANM 4

ueiAdozuoqeiuadoohojAyjewexayoipAyexoH - §OHH
JuareyiydeuoipAyenayAyowexay [£190V - N, LHV 4

6007 T& 10 epaiqaurn) 1od 10308 K19§es )00 | prepuess Suikjdde £q ‘(1/85w €002 DANd
LST) UsY Ul an[eA 0O 2IN0€ PI[APOW-YVSODH WOl SMA AQ PaALIap DINJ YsY 2oy [ Jo UosIapueg 1/3n 5T POIBD aurgdio CTLTLS
SOAON JO °*OH
‘uonnqLusIp AJARISuds sa10ads (dnoid jurodpuo aAnISUIS Jsow se p, ] uorzonpoidar 7102
{dno13 orwouoxe) SANISULS Jsoul se p, (] sl ‘eiep A191x03 orenbe o1U0IYD J[qe[IBAR [[V ‘T8 19 [[ompre) 1/8u9 DANd suonsyg L-91-€S
perjdde siojoej K1oyes
SUSIJ UI SAIpMIS Ul Pa)1odal sanjeA 99UdIAI A}I01X0)099 JIUOIYD 7 SUOWE. }SOMO] U0 pased | 90(T [ 12 uoss[e) 71/3020000°0 DANd [01peNSa -g/ | 7-87-0S
SOHON JO S *DH
‘uonnqLusIp AJANISuds sa10ads (dnoid jurodpuo 2AnISUIS Jsow se p, ] uononpoidar 7102
¢dnoi3 orwouoxe) 9ARISUIS ISOW Se P, ([ YSIJ ‘BIep A101X0} dnenbe o1uoIyd o[qe[IeAe [V ‘T8 19 [[oMPIRD 1/8ug DANd [o1pensa -g/ 1 7-82-0S
perjdde siojoej K1oyes
SUSIJ Ul SOIpMIS Ul Pa310dal SanjeA 99UdIJAI A}IOIX0]099 JIUOIYD ¢ FUOWE. ISOMO] U0 Paseq | 90(T [ 12 Uoss[Ie) 71/30 62000°0 DANd fosy 1-L2-0S
SOHON JO S DH
‘wonnqLusIp AJANISuds sarodds (dnois yurodpud oAT)ISUSS 3sow se p, ] uononpordar 7102
‘dnoi3 orwouoxe) 9ANRISULS Jsow Se P, ([ YsY ‘ejep A3101x0) onjenbe oruoIyo d[qe[ieae [y ‘T& 39 [[ompIeD 1/3u 09 DANd [olsg 1-L2-0S
(pa1a0dau _onieA
S1UBWIB|T SPOYISIA 1UeAS|DY 924N0S se spun) Buiusalos [ealwayd (s)}13quinN
8 anjeA buiuaalog : LN ISVée)
JoadA L
Auo1xo | snenby

‘(BqunN SV AQ pajIos) aN[RA 80USISJSI 8] DALISP
07 POSN SoN[BA SUOUIR POPN[OUL 918 S[OAJ] 109J0 AJIOIX03009 ST PO[OPOUL I0/PUR PAINSBOW SIOUM ‘DINJRISI] POMOIADI-Ioad 93 Ul pajiodal SB 1ojem Ul SHUBUIUIRIU0D SUl
-3a1owe 0} pasodxe (9r3[e 10/pur ‘Sjue[d ‘SOYRIGOLIDAUI OS[B SOWIIDWOS {YSY) SWSIURS.IO O1}BNDER 10J SON[BA 90USI9JO.1 [RBILGO[0IIX03099 DIUOIYD PUB 9310V "|-b INJINHIVLLY

294



sonunwwos onenbe Sunoeoid 103 9OULAI[OI IBI[O M

SOFON 01 s1030e] Kjojes uikjdde Aq poururidlop a1om yorym ‘sOFNJ WolJ poALIdp sSOT L00T Ussuey 1/3u g0 sOa Vv Jouaydsig L-S0-08
SOAON JO 0SSO ‘saroads 47 ‘porjdde
BLIIIO AjiTenb eiep ‘syurodpuo uononpoidar GuowdooAdp ‘Yimois JeAIAINS 0} UOIIEN[BAD 110Z T8
PO {MITADI INJRIN] ‘(BUnej- pue eIo[J-ororu ‘sjueld ‘sjewnue) swsiuedio dnenby 19 SIAB A -IYSTIA 71/3n 900 DANd Vv [ouaydsig £-S0-08
6002 & 10 epaiqaurn) 1ad 10308) K195es 0001 prepuess Suikdde £q (/Sw €002 DANd
8€T) Ysy ur anjeA 0gOH ANoE PI[OPOU-YVSODH Woly SM A £q PAALIOP DHNJ YsY 2oy [€ 30 UOsIapues 1/3n 8¢ PO1BD QUIEPOy €-LS-9L
pardde 001 Jo 10108] K)9jeS ‘USI) pue $91BIqIIOAUL 800C
‘oe3[e ur sarpmys £3101X0) 91noe Ul pajiodor anjeA 90USIOJAI ISOMO] UO Paseq DN INOY 104D pue yied /80 10 DANd ojozeryiej|ng 0-v1-2L
600 & 10 epaiqauln 1od 1030ey K1oes 000 prepuess Surk[dde £q (/8w 01X€8°¢) €002 DANd
YSIJ ur anjea SO 2INdE PI[ePOW-Y ¥ SODH WOl SM.A Aq peAlIdap DHNJ YSY Aoy [ }9 uosIspueg /31 8€0000°0 P.o[eD SJBXANOIN C-50-6S
600¢ & 10 epaiqoutn 1od 10308y K1ojes 0001 prepuels Suikdde £q ‘(7/8w 6L91) €002 DANd
YSI ur anfea SO IO PI[OPOW-Y ¥ SODH WOl SM.A Aq poAlIdop DHANJ YSY Aoy [ }o uosIspueg /31 6L91 P.oreD ourfjAydoay | 6-65-8¢
6002 & 12 epaiqourn) 12d 10308} A19¥es ()00 ] prepuess Suikdde £q (/Fw €007 DANd
§08) USY Ut anfeA SO AIN0E PA[PPOW-YVSODH WOl SM A AQ PoALIOp DANJ USY N0y [B }9 UOSIopuBg 1/30. 608 POIBD SUIRJIED C-80-8¢
6002 & 12 epaiqourn) 12d 10308] A19¥es )00 ] prepuess Suikdde £q (/Sw €002 JANd
L1S) ysy ut onjea 0$DH 9IN0E P[OPOW-y VSODH Wol SMA £q POALIOP DHNJ YSY Moy [ ]9 UOSIapueg /30 L1 P.O[BD QulIZejouwelng 1-89-LS
V01
PuB DIVON U99M1dq 0UAIJIP morreu parjdde 7 Jo 10308 A19JeS "ysy pue ‘sueiqydure
‘soje1qartoAul ‘sjueld onenbe si sorpmys ur pajrodal SOHON Pue sOHOT JO suazop Suoure
1S9MO[ U0 paseq “T/3U /') PIOOXd ABW UOHBNUIIUOD PAINSBIUWL O[FUIS OU {SUONBIUIIUOD [o1penS?
PaId)[IJun PAINSBIW A[Y9oM G JO UOT)RIIUIIU0D Aep-()¢ ‘our[aping amsodxa o1uoIy)) 6007 AINDL 1/8ugo OOM-Od [Auryye-n/ | 9-€9-/¢
porjdde siojoey A1938S USIy [o1pens?
pue oeS[e ur saIpns ur pajrodal sanjeA 90UIQJAI AJIDIX01009 7 TUOWIR JSOMO] U0 paseq | 900 [ 10 UOSS[Ie) 1/31 2000070 DANd [Aurge-n/ | 9-€9-/6
uonnqLysIp ANALISUIS
saroads {dnoid jurodpus oAnIsuds jsow se p, [ uondonpoidar :dnoid orwouoXe) ANISUIS 2102 [01pBNIS?
jsow se p, (] sy ‘eyep £1101x0) onenbe oruoiyo s[qeqreae [[e ‘1oded go0z Jo arepdn ‘[B 39 [[ompIeD 1/8u 10 DANd [Aurye-n/ | 9-€9-/6
SOTON JO 95SOH ‘se1oads 97 ‘uonnqgunsip AIARISUSS saroads Sjurodpus 9ANISUSS JSOuL
P.dI ‘siutodpua [[& poIopISU0D pOpN[OUl BIEP J0J BLIOILIO A)JI[enb Bjep ‘MOIAdI QINJLIdI] 800C [OTpE1nSd
‘srewtue drjenbe-1wos pue onenbe - vlep A1101%0) onjenbe O1UOIYD J[qR[IeAR [[B UO paseq ‘I8 39 T[omMPpIeD 1/8usg0 DANd [Autye-n/ | 9-€9-1S
(pa140dau anfen
se sy1un) Le (s)aaquinN
o SIUBLIBIT SPOYIBIN JUBABIRY 904N0S anfeA BUILBRIOS mMMMm\N_.H_U.m ozIBIWBYD v

Alo1xo | anenby

(penunuod) |-y INJIHIVLLY

295



douepm3 Ng

03 Surp1oooe parjdde s1030e] £195ES (HFON OIUOIYD PAINSEOW G FUOUIE }SIMO] UO paseq 0102 [ 10 oeyZ 1/8W $200°0 DANd ourdozewreqie) -99-86C
pardde
S1039€J AJaJes <YSIJ Ul }so) AJI[eriow 0AIqud pue ‘eruydeporiad pue oeg[e ul ejep A}10IXo}
9A13ONPOIdaI puE 9JNOE WOIJ PIALIOP dN[BA 9IUIIIJAI }SOMO] U0 Paseq DN JuoIy) 00T 18 10 LI 18060 DANd ourdozeweqre) -9%-86C
0001 Jo 100uy Kjoyes  Areniqre,, ue £q 0$OH 600¢
oy Surpraip £q ‘ysiy 10J onjea )G X0} 9JNOE PAINSLIUW B WO PIALIOP JINJ IOy [® 10 epaIgouLD) 180 6¢ DANd ourdozewreqie) -99-86C
600C e 10 epaiqoutn) 1od 10308y K1ajes 0001 prepuels Suikdde Aq (/8w ¢111) €002 OANd
sy Ul anjeA (GO 2IMde po[opow-Y v SODH WOl S £Aq poalIdsp DANJ Ysy Aoy [ ]o UOsIapueg 180 €Il PIIBD dlozIylauejng [-C8-vv1
sonIunuIwos onenbe Sunosjoid 10J 9OUBAJ[I 1BI[O YIIM
SOHON 01 s10j0eJ A105es Surk[dde Aq paurw)ep a1om YoIgm ‘SHFNJ WOoIj PIALIP sSOT L00C Uasueyq 1/3u 00T sOa [ouayd{£100-119)-f 6-99-0%'1
6007 T® 10 epaiqaurn) 1od 1030e) K193es ()0 [ prepuelrs suikjdde £q ‘(7/Sw €002 DANd
977) Usy Ul anfeA SO 2IN0E PA[PPOW-YVSODH WOl SMA AQ PaALISP DHNJ YSY Moy [ ]o UosIapueg 1/3n 92 PO[BD durxoyjawipejng ¢11-7Cl
6002 T& 12 epaIqaurn) 1ad 10308 A19¥es )00 prepuess Suikdde £q (/3w €002 DANd
19) USI Ur an[ea SO ML PA[ePOW-YYSODH WOl SM I Aq PoALIdDP JANJ YSY oY [& 12 uosIopues /30 19 p.o[eD uroAwory)A1g 8-L0-¥11
*98BIOAE UO ‘SIBoK
do1y) 1949 90U0 UeY) dI0W ‘OFeIoAL ABp-1 /3N 9°9 JO ‘0FBIOAE INOY-] [/3N §T IOYIID
Pa90Xa 03 J0u ploysaiy) aansodxas punoq 10ddn ysy pue ‘sejeigojdAuIordew ‘uopjue[dooz
I9JeMUSAIJ Ul SAIPYS AJIDIX03099 JIUOIYD UO Paseq UOoLILIO Ajjenb 1ojem [euoneN S00Z VddSN 1/3n99 OOMV [oudydjAuoN-1 S-0v-701
sopIunuwos onenbe Sunodjoid 10 90UBAI[I 1BI[O YIIM
SOHON 01 s10308J A105es SurA[dde Aq pourIIop a1om YIIyMm ‘SHHNJ WOIJ PIALIP SSOT £00T ussuey 1/8u¢¢ sOa [ousydjAuoN-1 S-0v-701
6002 [® 0 epaiqaurn) 1ad 10308 A193es 0001 prepuess Suikdde £q (/3w €002 DANd
8$7) ysy ut anjea 0gOH N0k pa[opow-y VSOOH Wol SM A £q PAALISP JHNJ Sy 2oy [€ }o HosIopueg /31 86¢ P.OIED udydourwe)poy -06-€01
6002 [® 12 epaiqaurn) 1ad 10308 K193es 0001 prepuess Suikdde £q (/3w €00C DANd
181) USiy Ut anJeA 0g)H INde PA[APOW-YYSOIH Woly SMA £q PAALIP JHNJ YsY Aoy [ ]o UOsIapueg /30 181 PO[BD auouaydojeoy C-98-86
‘pa3eo0] J0U drmieIdI| Arewnid GuUaWNOop A1Bpuoods 5102
B S 661 HOIN "9J1] onenbe Jo 0A1109101d 9q 0) papuojul I9JeM UI UOTJBIIUSIUO0D ‘[& 39 [[NH Ul pajIo oOMd
poray[iyun poysoryy ays st (OO Md) 9a199[qo Ayrjenb 1ejem jerouraord wiroyur oy [, Se ‘661 HHON /80 ¢ wiIoyu] v [oudydsig L-50-08
800¢
pardde si030ey Kj03es (SOIpMS A3101%03) Ysiy ut parodar DN IS9MO[ U0 paseq JCRERILLEL Tl 180 1°0 DANd v [ouoydsig L-S0-08
(pa140dau anfen
se syjun) Le (s)4equinN
wuwucwrcw_m_ SPOYIS|Al 1UBAl|eY 921N0S anfen mr__cmml_ow m“u_MwaMHw eu_mu__.cwco SvD

Anaixo] anenby

(panunuod) ‘- INJIWHIVLLY

296



parjdde 1030e] A195eS ‘USIJ pUB $9)BIQIIIOAUL ‘QeT[e 800C
U S2IpNYS AJI0IX0) SIUOIYD PU. 2)noe Ul pajiodal onjea 99UIDJI Js9MO[ U0 Paseq DINJ 104D pue yIed 1/3n 09 DdNd widoypowtr ], G-0L-8€L
pardde siojoey K305es ‘ysy pue ‘eruydep 000Z [e 12
‘oe3[e “e119)0eq Ul AJIOIX0) NOE J0J SIN[BA JOUIJAI ISOMO] U0 paseq DINJ 2oy uasualog-3urffeq 18w 81°0 DdNd widoyjownr ], G-0L-8€L
€00C I®
0001 Jo 1010e) K1oyes  Areniqre,, ue £q 0§OH Ay SUIPIAIP AQ “YVSODH | 10 UOSIOPUES 600T
oy Suisn paurelqo ysij 1oy onjea (GHH X0} JNI. PI[IPOW B WIOLJ PIALISP DN ANOY [® 19 BpaIqauLD) 1/3n 66L DdNd widoyowtr ], G-0L-8€L
parpdde goQ1 Jo 10108} A19JES {USIJ PUB $9)BIQIIIOAUL ‘QeT[e 800C
‘B112)0BQ UI SAIPNIS A)101X0) 9)nde Ul pajiodor anjeA 20U19J01 JSIMO] U0 Paseq JINJ IOy 104D pue yIed 1/3n €070 DdNd ojozexoyjowejng 9-9%-€TL
pardde
S1039€J AJajes <YSIJ Ul }s9) AJI[elow 0AIquud pue ‘eruydeporiad pue oeg[e ul ejep A}I0IXo}
aApONpoIdar puE 9)Noe WOIJ PIALISP SN[BA SOUSIOJOI JSOMO] U0 Paseq JFINJ OTuoIy) $00T [€ 30 1Ie1I0 /31 6570 DANd ojozexoyjoweyng 9-9%-€TL
0001 Jo 100uy Kjoyes  Areniqre,, ue £q 0SOH 600¢
o) SuIpIAIp Aq “YsIJ 10J an[eA ()G X0} ANOB PAINSLIUW B WOIJ PIALIIP JINJ 9INOY [® 19 BpaIqauLD) 71/3n €96 DdNd ojozexoyjowejng 9-9%-€TL
600 Te 10 epaiqautn) 1od 101oey K1ages 0001 prepuess Suikdde £q (/8w ,_01X7E¢) €002 OdANd
sy ur an[ea ()GDF ANOB PI[OPOW-YYSOIH WOl SMJ Aq PIALIdOP DINJ YsY N0y [€ 19 uosiopueg ££€000°0 PIIBD UIWLIONSIN 6-vC-LS9
perjdde siojoey Kjayes <ysij pue ‘sojeIqolIoAul
‘oe3[e uI SAIpMys ul pajIodal sanjeA d0UAIJAT A}IDIX0J00 AJNOE 9 FUOWE }SOMO] U0 pased | 90(T [ 12 Uoss[Ie) 1/8n €1 DAdNd UIULIONOIA 6-7C-LS9
600 [€ 39 epa1qoutn 1od 10joey A1d5es 0001 prepuess 3ulkjdde £q *(7/3w 6L91) £00C OANd LT
sy ul an[ea ()GOH ANOB PA[OPOW-YYSODH Wolf SMd Aq PIALIdP DN YSY aInoy [ ]o UosIapueg 1/30 6491 P.O[BD ‘aurgyuexjAyowIq 9-65-119
porpdde sio30e} L195eS {USIy UI 5159}
uonjonpoidal pue ‘Yamoi3 ‘Ayferiowr oA1quid pue ‘eruydeporrod pue sed[e ur ejep A101x0)
2A1oNpo1dal pue 9Jnoe WO PAALIIP N[BA 9JUSIOJOI }SIMO] U0 Paseq JHINJ O1UoIyD 00T [© 19 1IR1Io] 1/3n 1070 DdNd Toroueidoid 9-99-6TS
600 Te 30 epaiqautn) 1ad 10joey Aoges 0001 prepuess Surkidde £q (/5w LyLp) €00T DANd
Usy Ul an[ea ()GDH ANOB PI[OPOW-YYSOIT WOy SMJ Aq PIALIdOP DINJ YsY aInoy [ ]o UOsIapueg /30 LyLy PO[BD unnoy 9-95-98v
ST10TTe
19 [INH Ut pagio SdI
QUI[-UO P2JBOO0[ JOU JUSWNOOP [BUIFLIO {ON[BA OIUOIYD UO PIseq | Se ‘g0 '[& 12 0qes 1/3n9100°0 s1uoIy) uouizel( S-1H-€€€
anjea 0SSy pajepow 0}
parjdde 10j0e) A19JeS <USIJ PUB SAJRIGIIISAUI ‘OB3[E ‘BLI2IOR] 10] SOHTON JIUOIYd U0 paseq €00T 1B 10 eLIR 1/8n 240 DdNd surdozeweqle) -9%-86C
(pa140dau
anfen
se syjun) Le (s)4equinN
SIUBLIBIT SPOYIBIN JUBABSIRY 904N0S anfe A BUILBRIOS mHu_Mwm\M._o.m ozIBOIWBYD v

Anaixo] anenby

(panunuod) -y INJINHIVLLY

297



"9[qe[IBA® JOU 0IOM UOTJBALISP JO S[IBIOP ‘PIjeoo] sem

6661

wensqe A[UQ “mouurw pedtey pue ysyuns [[13n[q ‘eruyde( oes[e ur SYFON U0 paseq piof pue g 1/8n¢6¢ JANd NILHV L-LL-SYT1T
sopunwwod dryenbe 3uroojoid 10J 90UBA[AI JBIO YIM JJe[AXOIAIP
SOHON 031 s10j)oeJ A1o5es Surk[dde Aq pauruIaiop a1om YoIgMm ‘sOFNJ WO PIALIRP sSOF L00T Ussuey 71/3u o€ SOa [ouaydjAuoN-1 €-¥8-L7+0T
6002 ¢ 12 epaiqourn) 1ad 10308} A193es ()00 ] prepuess Suikdde £q (/3w €002 DANd
8€) Usyy ut danjeA O§H ML PA[APOW-YYSOIH Woly SM A Aq PALIP AN YsY ANy [ ]o UOSIapueg /30 8¢ pP.ore) [oemqry 6-76-65581
douepm3
N4 03 Surpioooe pardde s10joe] K19jes HFTON OTUOIYD PAINSEIW 7 JO JSOMO[ UO paseq 01027 &30 oeyZ 1/3w 000 DANd udjordnqy 1-L2-L89S1
€00C e
0001 Jo 1010ey K1oges  Areniqre,, ue £q 0§ Ay SUIPIAIP AQ “YVSODH | 19 UOSIOPUES :600T
oy Sursn paure}qo ysy 10J anjea )SOH X0} 9INOB PO[OPOW B WOIJ PIALIP DN N0y [® 19 epaIqouID) 180 ¢ DANd ugyoidnqg 1-L2-L89S1
pardde s103083 L197es <ysiy pue ‘saje1qaiioAul ‘sajAydoroew ‘oeg[e ‘eLIojoeq ul
SOIpNYs Ul PajIodal sanjeA 99UIOJAI AJI0TX0)009 NIk § FUOWE JSOMO] PUOIAS A} U0 paseqg | 900 [& 10 UOSs[Ie)) 180 1L DANd ugjoxdnqg 1-L2-L89ST
anjea 0SSy pajepow 03
parjdde 10j0e] A305eS (USI} pUB SAILIQINIAUI Qe[ ‘BLI0JORq 10 SOFON OTUOIYD U0 paseq €00T & 10 LIBLId ] 1809711 DANd JBUIJO[OI(] 9-6L-L0€EST
douepm3 g
0} Surpioooe parjdde siojoe} A1yes $HFON OIUOIYD PaINSEIW ¢ JUOWE JSOMO[ UO Paseq 01027 &30 oeyZ 1/3W 1000°0 DANd JBUQJOOI(] 9-6L-L0€EST
porjdde
$10J0B} A39JES USIJ Ul 359} A)[eliow oAIquid pue ‘eruydepoliad pue oeg[e ul eyep AJ101x0}
2AnONpoIdal pue 9Jnoe WOIJ PIALIOP ANJBA 9OUIIJAI }SOMO] U0 Paseq DINJ d1uoIy) 007 [& 10 LRl 1/3n0g DANd JrUdJO[OI 9-6L-L0OEST
parjdde s1o30e} A197eS {USIJ pUR ‘s91BIqAIAUI ‘s9jAydoroew ‘Oe3[e
‘e110JoBq UI SAIPNIS UI pajlodal sonjea 90UdIdJI AJIOIX0}099 g1 Suowe 1SOMO[ U0 paseqg | 900 [& 30 Uoss[ie) 1/83n 01 DANd JBUIJOOI( 9-6L-L0EST
(09) 'S10T
epeue)) juowuoIIAug pue (D) epeue)) |IedH £q uoneorqnd jutor ‘ysiy pue sueiqydure ‘Te 39 [[NH Ul pajIo
‘s9181qo1I0AUI ‘s}AYdoIoew ‘OBS[e Ul SOIPNIS AJI0IX03099 JO Joseiep 951e] uo paseqg Se ‘Z10C DH/DA 1/8ugt] DANd UBSO[OLI], S-+€-08€€
800C
SOTON JO 0SSO ‘saroads 4] ‘maraar axmerd| (seSye ‘syued ‘sjewrue) swsiuedio onenby 1€ 12 9[[o1aapde) 1/3u 0G5S T DANd UBSO[OLI], S-+€-08€¢€
(o1ep OU)
"9[qe[IBAR JOU QIOM UOIIBALIOP JO S[IRIIP ‘PAJeIO0] Sem | |8 319 9[IOPI] 6661
ensqe A[UQ “MouuIw pedtey pue ysyuns [[13on[q ‘eruyde( oes[e ul SYFON U0 paseq ploq pue yfeq /3089 DdNd g9OHH 6-60-TCCl
(pa140dau anfen
se sy1un) Le (s)aequinN
oSIUBLIBIT SPOYIBIN JUBAS[RY 904N0S anfeA BUILBRISS mﬂﬁwﬂ.ﬂw ozIBIWBYD v

A1o1xo | anenby

(penunuod) |-y INJIHIVLLY

298



parjdde 001 Jo 10308] A105ES (USIJ pue SAJBIqANIRAUI ‘sdjAydoroewr 800C
‘oe3[e ur sarpnys A3101X0) AJNo. Ul pajIodor onjeA 9OUSIDJAI ISOMO] UO Paseq DN IOV 104D pue yred 1/30 64070 DANd UIOBXO[JOIUY 9-09-901¢€6
600 [ 32 epaiqauts) 1od 10308y A19jes 0001 prepuels Sutk[dde £q (/8w 01X94'7) €002 DANd
sy ut anjea ()SHH 2IMdE PI[RPOW-Y ¥ SODH WOl SM A £Aq peALIdap DHNJ Ysy Aoy [€ Jo UOsIopueg §20000°0 P.OIED uroexopgoidiy [-€€-TTLSS
porjdde
SI030€J A)9Jes <USIJ Ul }$9) AJI[eIIOW OAIquId pue ‘eruydeporiad pue oeg[e ul elep AJIoIXo}
9AONPOoIdal pue 9INoE WOI) PIALISP AN[BA SOUIIIJAI JSIMO] UO Paseq DHNJ 21uoIy) $00T & 10 LIeLId ] /8060 DANd uIexo[jO 1-9€-61+28
1102
6002 [® 32 ySeurjp 3uniod ‘0o1nos A1epuoddg [ 30 9ARYSLIAIS 1/8n1°¢ DANd QuITeIIdS 7-96-L196L
€00C [®
0001 Jo 1010e) Kjoyes  Areniqre,, ue £q 0gOH 9y SUIPIAIP £q YVSODH | 10 UOSIOpuES ‘600C
Suisn poure)qo ysiy 10J AN[EA ()SHH X0} NI PI[APOUI B WOLJ PIALIOP DINJ MY [€ 19 BpaIqauln 1/309.L01 DdANd QurpnIuey G-G€-LS€99
€00C [®
0001 Jo 1010ey K1dyes  Areniqre,, ue £q 0§ Ay SUIPIAIP AQ “YVSODH | 19 UOSIOPUES :600T
oy Sursn paure}qo ysy 10J anjea )SOH X0} 9IN0B PO[OPOW B WOIJ PIALIP DN N0y [® 19 epaIqouID) 180 L] DANd aurxojonyj €-68-016¥S
600 [© 30 epaiqourn) 1od 10308) K1978s 0001 prepuels Suikjdde £q (7/3w €002 DANd
1LS) Ysy ut anfeA g 2Nk PA[OPOW-Y VSO Wol SM A Aq PIALIP JHNJ IOV [ Jo UosIapueg /30 LS POIBD SurpnawIy 6-19-18¥1¢
600¢ & 19 epaiqautn) 1od 10308f K1d)es 000 prepuess Sutkdde £q (/5w 08°0) €002 DANd
ys1y ur anjeA (SO AINOE PA[APOW-YYSODH WOl SMA AQ POALIOD DANJ USY N0y [ ]9 UosIapueg 1/308°0 POIBD deIqljous 6-8C-C9S6Y
6002 & 12 epaiqourn) 12d 10308} A195es ()00 ] prepuess Suiddde £q (/3w €007 DANd
€7) Usy u1 danjeA (g 2IMdE PA[OPOW-YySOIH Woly SM A £q PAALIDP DN YsY MY [B 19 UOSIopuBg 1/3n €7 POIBD wazeniqg L-1¥-66€CY
600 [ 32 eparqauln) 1od 10308) A10jes (000 | prepuels Suikjdde £q (/5w €002 OdANd 1-15-#8€1S
911) sy ut onjea 0gDH AINOE PA[OPOW-Y VSO WOl SMA £q POALIOP DHNJ YSY Moy [€ Jo UosIapueg /30911 P.OIBD Jojo1dojoln ‘9-86-0S€LE
parjdde s10joe] £195eS ‘YSIJ UL SJLIQIIIOAUL I-1S-+8€1S
Ul SOIpM3s ul pajrodar sonjeA 90UdIOJI AJIRYIQ] AINOE , SUOWIR ISOMO] U0 paseq | 900T [ 10 uoss[Ie) 71/3n 88 DANd [o101dojoN €9-86-0S€LE
0001 Jo 101oey K1oges  Areniqie,, ue £4q 0$OH 600¢ [-1S-¥8€I1S
oy Surpraip £q ‘ysy 10j onjea 0GOH X0} 9INOE PAINSLIW B WIOIJ PIALIOP DN ANy [® 19 epaIqouID) 130 $16 DANd 10101do3oN 9-86-0S€LE
(pa140dau
anfeA
se sy1un) Le (s)aequinN
oSIUBLIBIT SPOYIBIN JUBAS[RY 904N0S anfeA BUILBRIOS mMMMw\N_Hw ozIBIWBYD v

Ao1xo | anenby

(penunuod) |-y INJIHIVLLY

299



so[uoAn(
. ° mouura
110C sojdeis | 1. ‘synpe : S9Y9'v9 'l Sl Sl 1 VN [eUTtioN DAVOT 091 [epuswdoroas V [oudydsig
peayieq papunog
1d pue 04
oruaAn( eyepow . . . . 04vOT1
100C 9J[edRIN ‘eAle] osouedef 020T°0C I'1 Sl Sl 1 VN [eUIION papunog 0S [esuowdoroasq v [ousydsig
BAIE| eyEpoW . . . . 2dvVO1
800 | UPUUSIDBWEY | 00y ssouede( 8080°8 't | ST |st| 1| VN [eUIION Bepunonu) 0T [euawdofpasg v [oudydstg
. . . . DdVO1
404 RENE)'| ynpe ysyeIqez YOv0'y I'T|st|st|1|VN [eurtoN papunoqun 01 [esudtudororsq v Joudydsrg
1oz nm | okiquio ysiyeIqo7 0v07°0 FEp st s | 1| vN | reuwon Seaies _ reswdojoraq v 1ousydsig
jnpe . . . . 0dVvVO1
£00C RUBS | ) okiquis usiyeIqaZ 9090909 L[ ST| S| 1 |VWN [eUTON popunoqun 00S1 [elotaeyg V [ouaydste
. . ) . 2dvOo1 - ‘duorp
L00T ojueys | oqmuaanf usyoynbsoly 9191°91 L[ ST ST |1 VN [euiwoN papunog 4 WMOID | e sumsorpuy
c
2 < |5|5(F|8
m aweN ystd (71/6n) areWnns3 g 2 1 g S uoneJI1uadu0D
g _ pasodx3 auweN y A A IS e : (2/6n)
& 1se7 ‘doyIny 1UI0d - HOIHAS ~ 13l ~ aansodx3 UoI1.1IUBU0D Aiobayen dweN [ealwsyD
= Jo uowiwoD 5 | 213 13|73 UOIIEAIU3IU0D
S Arewnid 1UBA3|[34 S =3 ) 2 > pajioday 10943 Jo adA ) - 100143 uowwo)
= (s)abe1s sa10ads = = g | 2| & 19843
< uoirealjgnd -uone|ndod @® @® © @ = J0 adA L
@ 3 w @ w | w
2 A [ & N @
= o = & R

'(66 = N) salewnsy juiod HIHAG jueaajas-uonendod "yz-p Juawyoeny

'z 193dRy ) Ul PAqLIOSIp 9seqe)e(] A}OIX03097 YSL
DHD Y3 JO SPI0JL [BNPIAIPUL UI PAJUSsaLd SUOI)RIIUSIU0D J99J0 03 SUIPUOdSDLIOD SJUBUIWERIU0D SULSIOWS 10] Sojeuwr)ss jurod (AS) anfea SurueaadS ‘g-b INJIWHIVLLY

300



€10C Mmoyp of1quio ysyyeiqaz 9€9¢€°9¢vC I'1 Sl Sl 1 VN [eUTION. mwwﬂww 0€09 Teyuswdorasag v [ouoydstg
}npe . . . . DdVvO1
£002 el [ ysiyeIqez 9090909 't | ST st |1 | VYN [euIwoN popunog 00S1 [epuswdoraasq v [ouaydsig
eyepotx
000C epolys }npe omwcwam [ 1909°09% 'l Sl Sl T | VN [eUIION. mwumw 08¢C [eyuswdoraas( V [oudydsig
0102 JOIIODON | 0A1quio ysyeIqo7 190909t I'T | st |s1|1|VN [UIWON n%mwmmb or11 [pjuowdojorag v [ouoydstg
BAIR] ?/OEEME ) . . . UmjewaH
L00T MANIVAS | o quis peoyeg ¥0¥0'v0Y UL st|fst|1|VvN [eUIwoN popunog 0001 [euddoara V [ouaydsig
uotuyes . . . . 0dVvO1
00T uouEyUOH Ay onmepy vOY0'¥OY 'L | ST st | 1 |VN [eULON popunog 0001 reyuswdorasdq V [oudydsig
mouurur . . . . 0dVvO1
100T woyog | 0A1quid peomEs SSHSPIT I'T | ST | ST |1 |VN pamsea]y popunog 1€S [eyuswdofaas v joudydsig
eATe] eyepow . . . . DdVvO1
0002 VLONOA | quo ssouedef EPErErT T | ST | ST |1 | VN painseajy papunog 83 [eyudwdopaad( V oudydstg
€10C Suep | ofiquid ysyeiqaz TITI'T6 't | st |st|1|VN JeuION @%MMMMD 87T Jejuswdojansg v [ouaydsig
10t Sueny oA1quid ysyyoory 1808708 'l Sl Sl 1 VN [eUIION. v%uMNMMMD 00T [eyuswdoraas( V [oudydsig
BATR] eepowt . . . . 0dVvO1
8007 | UEUUSLDPWEY |00 ssouedef 180808 T || st |1 | VN [euftioN popunoquA 00T [euowdoraq V [oudydstg
BATE] eyepowt . . . . 0dvO1
10T US| ofiquio ssouedef 180808 T | ST | st |1 | VN [eurtioN popunog] 00T [euawdoraq V [oudydsrg
eyepow . . . . DdVvO1
100C ealsed | oAiquo ssouedeg 1808°08 I'T | ST | ST |1 | VN [EUIION papunog 002 [eyuowdofoad Vv [oudydsig
c
o | S|5|F|3
= aweN ystd (71/6n) s1eWINST g g Y g S uoneJIUaU0D
— pasodx3 H o B g ® :
8 1se Joyiny pasodx3 SUEN ul0d - HOIHAS S 1lalAalal 2 ainsodx3 uoI1eI1U32U0D (1/6n) KiobBared aWeN [eslwsyd
= 10 uowiwio) = 3 4 | 4| 3 UOITeA1U32U0D)
=) Arewnid 1ueA3|ad 3 = ® st > panioday 108)43 Jo adAL : 108143 uowiwod
= (s)abey sa10ad = = g ([ Z 199
uonealjgnd S 198ds -uone|ndod @ @® & |o | & Jo adA 1 H3
< ! ! g )
@ a7 ® @ w | @
) S = o i @
= ~ D ~ < ﬂ

(panunuod) ‘ez-y INJIWHIVLLY

301



ynpe

0dvO1

€00C 2UBS | ) okiquis UsIeIqaZ SISIS1 'L ST |sT| 1 |VN [euroN popunog SLE aanonpoiday V [ouoydsig
000¢ a3niqney ynpe Addno SESESS I'T | ST | ST | T | VN [eUION DAVOT vLT aAndnpordoy Vv [ouaydsig
: papunoqun) : :
1002 SIVAY | mpe [IEIpIOMS 12L8°€S T st st |e|wN JeurwoN DAVOT 00 aanonpoiday v Jousydsrg
: : papunoqun) : :
mouuru . . . . DdvVO1
1oz HOIVHIN | Jnpe pEoEA £5T5°Cs I'T | ST | ST |1 |VN parmsesjy popunog o€l aanonpoiday V foudydsg
S00C Jourdjsuye] Jnpe oI} umorg 1L0L°0 'l S'1 S'1 1 VN [BUTWION DAvVOT SL'T aanonpoxday] Vv Joudydsig
: : papunoqun) : :
sjuaAnf mouuru DdVO1
110 sopdelg | 1. ‘synpe : 0+0%°0 I'T [ ST | ST |1 |VN [eUTON I aApdnpordoy Vv [ouaydsig
14 PUE 0d peayle] papunoqun)
mouur . . . . 0dvO1
100T 1uoyog ynpe peagreq 0+0%°0 I'T [ sT|sT |1 |VN [eUTON papunoqun I aAponpordoy Vv [ouaydsig
T10T JoreH ynpe ysyp[on LELTO 't | st|st|1| VN paInseay DAVOT €70 aanonpoiday Vv [oudydstg
papunoqun) : :
. . . . DdVO1 [eAlAINS
€002 Sroquury ynpe Addno 020T°020T I'T|st|st| 1| VN [eurtoN papunog 000S o V Joudydsreg
Aouuru . . . . 0dvVO1 [eAlAIng
10T HOIVHIN jnpe peayIeg 6060°6CC 't ST Sl 1 VN poinses]N popunog L9S JAeIo N V Joudydsig
mouuru . . . . 0dvO1
100T luoyog | Jnpe peagreq 6585°85C L[ ST ST |1 |VN [euiwoN papunog 0¥9 pmoID V [oudydstg
c
c C| T
pe c
= ust : F|SF(9
w - SweN F3500X5 AN 1/ a.mw_wﬁ_um_ 8 |5 | & |53 uo11B3U3dU0D (1/6n) .
] 7 ‘Joyiny o HoWILI0S 1uI0d NS 3 3 313l 4 ainsodx3 uoI1RIIUBUO0D LOIRAUSIUCD) 1068180 awreN [ealway)
=) Arewinid ¢ ALV ETES ] & & ® s = paliodeay 109143 Jo adA L : 109143 uowuwo)
=1 (s)abe1s sa10ads = = (=2 g | = 109443
< uoneal|gnd -uone|ndod @® @® @ @ = JoadAL
@ 317 @ w w w e
m > = fee) [uN ]
D= e | R

(panunuod) ez-f INJWHIVLLY

302



Joupueig

DdVOT

0102 3P wea oA1quid ysyeIqez €676'T6T61 't | ST | ST |1 | VYN pamsesjy papunog 000CTI [epuowdofaad ourdozeureqre)
T1ot oAnId | 0AIqud ysyeIqozZ 9090°9098¢ I'T | ST | ST |1 |VN [euItoN DAVOT 0080L [eyudwdojora(g ourdozeureqre)
: papunoqu) :
oruaAnf . . ) . 2dvVO1
€102 T | o oksquio ysiyeIqez SESESESH 't | ST ST |1 |VN JeurtioN pepunoqup) 009€T [ejuswdoraaeq ourdozeweqre)
¥10¢T snfen ynpe ysyeIqez YOr0'y I'T | st |st|1|VN [eurwoN DAVO'T o1 [esudtrdojera(q ourdozeweqie)
: papunoqu) :
\A . . . . Um<o\H . Q Q
€102 snen | okiquio ysyeIqoz S8YT'E I'T | st |sT| 1 |VN pamsed]y POpUTIOR ¥0'8 [esudwdojora(q ourdozeweqie)
X ) . ) . REALei d
T10T joanyd | 0A1quio ysyeIqoz 714 TH18€ I'T | st |sT| 1 |VN [eurwoN popunog 00t6 [eIotARyOg ourdozeweqie)
z10z SIIH BAIE| ysyeIqaz SESESESH I'T | st | st |1 |VN [eurwoN DAVOT 009€T [eIotARyOg ourdozeweqe)
: : papunoqu) : :
BYEPIN . . . . DdVOT1
010T JosseN | npe osouedey Trey'Trel 't | ST sT| T | VN JeurwoN popunoqur) 0S19 Jei01Ayag surdozeweqre)
ysiyuns . . . . DdVOT1
€102 ogpuerg | o[ruoAnf possurdung 1089 %<1 I'T | ST | ST | €| VN [eurwoN popuNOg 0001 [eIotaRyOg ourdozeweqie)
mouuru . . . . DdVOT1
T10z sewoy] | oqueAn( B 020T°0T I'T | sT|sT| T | VN [eurwoN popUNOqUL) 001 [eIotaRyog ourdozeweqie)
. . . . DdVOT1
¥10C snjen ynpe ysyeiqez Y0¥0' 't | st | st |1 |VN [eurwoN popuNOqun 01 [e101ARY g ourdezewreqie)
w \AQQ . . . . Qm<oq Q Q
£00CT ToquuId] jnpe no 020T°0T0C 'l ! S'1 I VN [eUltutoN papunog 000S QANdNPOIdaYy V [ouaydstg
eyepaw . . . . DdVOT1
000T eporys unpe osourdey 1909°09% 'L s st|c|VN [euloN papunog 08¢ aaponpoday V [ouoydsig
eyepow . . . . DHVOT1
200T Buey ynpe osomeder 6060691 I'T | $T| ST | T | VN painsea]y pepunoqury L£8 aanonpoidoy Vv Joudydsig
c
C C [ MM
W ysi4 § - Ly m._._ 9
= . 3 B 2 H
= mF_cm.z pasodxg SWEN (71/6n) srewnsgy 8 5 g 3 3 uoI3eIIUVU0D (/6n)
Y 1587 “Joyiny 1u10d - HOIHAS 3 3 =~ 13| 5 ainsodx3 uo11eIIUaU0D AKiobBaren aweN [ealwayd
= Jo uowwo) > > — 3 uo11eIIUU0D
) Arewnid uens|ad & 5 ® S| o palioday 109143 Jo adA L 10943 uowiwoD
=] (s)sbers sa19ads = = =2 =2 o 10943
< uonesljqnd -uonendod @ @ = 10 adA L
@ Ell @ @ w | @ | 2
g Elgle s
D - |&| R

(panunuod) ‘ez-y INJIWHIVLLY

303



BAIR]

eyepowt

2dvVO1

€102 PT | ogiquio asoundep 20200 'L | st st 1| VN [euttioN popEnOE 00 [epuawdofaaa auonsg
mouurur . . . . 2dvVOT1 .
600C 9RO oA1quid peote ] 0200 'l Sl Sl I VN [eUTION papunog S0°0 [elolaeyag auonsy
Mmouur . . . . 0dVO1 .
110T T3uruneg BAIE] peoyIEg ¥8€8°61 I'T|st|st| 1 |VN paInSeIN popunog 16 [epuowdooadq | ourwerpAyuaydiq
MOUUIN . . . . 2dvVO1 .
110T 1e3utureg vAIE] B 979T'T I'T | st g1 |1 | VYN pamsed]y popunog 9 [esotaeyog | durwerpAyuoydi
. ; } } 0dvOo1 [eAIAINg -N'N “apruen|oy
vL6T [PBYIIN | J[npe ysyoymbsopy 6920'9€697 'l | ST | ST | €| VN [EUTWON popunog 000002 JANEHON AN S
. . . . 0dvOo1 [eAIAING -N‘N ‘oprwenjoy
L6 [PBYIIN | J[mpe ysyoymbsopy 8910°5€891 'l | ST | ST | €| VN [BUTON popunoqun 000SZI /AN[EHOIN e Ayerp
. . . . 0dVvVO1
10T ues|o | npe Addno £0€0°€ 'L | st st c|VWN painsesN popunoqu() S [eIolABYdg wexdorey)
\AQQ . . . . Um<oq . Q
10T uas|O jnpe np 9Yov°0 'l Sl Sl ¢ | VN painses|N papunog £ [elo1AByog wrexdores
110T BIRINPEIN ynpe ysyeIqaz 0965°6S€ I'T | s1|s1| 2| VN JEUION DAVOT 08L1 aaponpoday surdozeweqre)
: : papunoqun) : :
€102 sn[en ynpe ysyeIqez 02020 I'T | ST ST |1 | VYN [euroN DAVO'T S0 aAnonpoiday surdozeweqre)
: popunoqun) : :
. . . . 0dVO1 [eAlAIng
110T T | onuean( | jnoxn moquiey S986'1€€1 I'T | ST |sT| €| VN pamseay popunog 0686 JAN[ELO ourdozewreqre))
. . . . 0dVO1
600 ] ynpe non moqurey 6161°61L I'T|st|st| 1 |VN paInseay popunog 08LI PAMOID surdozeweqre)
c
e c | S| |5| &
5 st 6 LI A L A
= E_cmz F3500XS N (71/6n) m_wm_rm_umm_ 8 5 3 3 3 uoI1eIIUIIUO0D (1/6n)
5] 15e7 Joyiny 1UI0d - HOIHAS 3 3 313l ~ ainsodx3 uoIRIIUAIU0D KioBared aweN [ealwayD
=3 10 uowwo) > > = 3 uolIeIIUBUO0D
S Agewnid ALLCTETED] = = o | o palioday 109143 Jo adA L 1099143 uowwo)
S (s)abers sa10ads = = g | 2| & 10944
< uoneolgnd -uonendod @ @ = 10 adA
@ 37 @ @ w | @ | o
2 Elglé&| gl
D= e

(panunuod) ‘ez-y INJINHIVLLY

304



) npe DAVOT d
‘ . euowdo[aAs udjordnqy
e BATR| eYRpoW HOb0'0 'l ¢ ¢l I VN [eUTWON popunog 10 e [°ASd
010¢ H | < A1quio osoueder
‘330 ueikdozuaq
do[ok)
DAVOT [eATAINg BjuD
. . . . QINSLd £6¢ 7] o Ayyowrexa|
9661 YOLHAM nnpe 13anyg 6£6€6L I'T | ST | ST |T|VN p W papunog /AnEON ﬁomiﬁsm
ueiAdozuaq
ejuado[ohk)
0dVO1 AMOI
. . . . 2INSBI £6€ PMoIH Aqrowexop]
9661 YOLITHAM nnpe monig 6£6€°6L 'l | ST ST | T | VYN P W popunog ﬁomgﬁxo:
ueiAdozuaq
rjuado[ok)
0dvol [eruswdoaaaq
BAIR] mouurw . . ¢l ST 1 VN paInseajy ovl [Ayprowexoy
1661 20epnoI) 01330 ey LS9S9S 'l papunog s
ueiAdozuaq
ejuado[ok)
2dvOo1 rIOIARYOg
) . . . QINSEY 781 [erotaey Aypowexo
9661 YOLIIAM ynpe [sonig LLIL™9E 'l | ST |ST|T|VN P W papunog ! omw Aqexom
DdvVO1 . aanonpoiday suonsg
mouuru . . . . VN [eurtoN [8L°0 :
100T OQLOSF jnpe proyIE] 8LST°0 'l Sl Sl [4 papunog
DdvO1 . aanonpordo uonsg
. . . 9¢0°0 nonp d
€102 eny | oquaan( ysypion €L00°0 't ST | S'1 ¢ | VN paInseaN popunog
2dvO1 . uowdo[oAad suonsy
eAte] b 02020 [ IO = T O AN I TN oopunog $0 fenuawdoaad(y
€10T w1 ‘ok1quio osoueder
DHVO1 - reruswdopoaag ouonsg
jnpe . . 11 ¢ I | VN poINSeaN 8¥°0
1002 wwr | o K1quio BYEpoW BAR[ 9661°0 'l S papunog
2dvOo1 . dojoaa auonsyg
oruaAnf eyepaw YOV0°0 'l ¢l ¢l I VN BN popunog 10 [eruswdofaasq
100T SJBIRIN ‘eAle] osoueder
Cc
[ S| T
e S| T | J 9
c ysi a1eWns Q z 2 H = uoI3e11UdU0D 6n)
= SUWEN pasodxg aweN | B S N aansodx3 UOITRIIUBIUOD v A1o0bsred SUIEN [BIIWBYD
o R p 3 1uI0d AS 3 - 3 = — uoljeJiuaduod 79 uowwio)
2 e Jolny jo uowwioy “Juens|al g | 8|2 |8 & palioday 1ey3 Jo odAL 19913 19343
S Areuitig (s)sbers se103ds -uonre|ndod = = & | & | Z JoadAL
< uonedljgnd o : @ w w | @] &
8 . S S R -
8 D =z | &

(panunuod) ‘ez-y INJINHIVLLY

305



2dvO1

9002 I19)]9J101D Jnpe S1J €19 : : : :
[np ysiy eg c020°C 'l ST | ST 7 | VN [eUTON, popunoqu 0T [eI01ARYRYg -210q “[0I21SONIS
10 St BAIR . . . . q
4 HlE 1 ysyelqaz LYLY LYLY 'l ST | ¢'1 I | VN [eUlWoN vMWEMowMD OSLTT [el01AByoY QUIBOOPIT
€102 1SI01})I0 npe . . . . L1
YHON Hnp ysyeIqaz €8¢8'C 'l ST | ST € | VN PoInseaN p %SMMM n 14 aanonporday uayoxdnqy
ad )npe eyepaw . . . .
L00T uddiLd | aang asouedef 0r0t'0 I'T | ST|{sT| 1| VYN [EUIWON cmmwﬁm_mb I aanonpoxday udjoxdnqy
€10¢ ! npe : : : . 2dvVO1
i | amp UsyeIqaZ 20200 'L | §T| ST || VN [euroN ngﬁma a 10 aanonpoiday uojoidnqy
¥102 SaI0[f-se[s] | ouaan( dres uowwo) YOLE 0LET ' st s1 | €| wN BUIWO OdvO1 [eAIAING
[eUIION popunog 009L1 JANTELOI uojoidnqp
€10T I | mpe ysyriqoz 2020°T0T 'L | s | ST | T | VYN panseajy mewq 0001 x_mzzsm usjoxdnqg
G551 310%5 papunog /RIeLION
oJIT) npe ——
0102 uey ‘BALR| 0¥0%"0 I'T | ST |S$T BUIWIO DavO1 [eAIAING
no%hn_av meﬁmgmh I VN [eut N popunog 1 \%u:.mtoz Q@%OHQSQH
‘339
€102 1 n . . . . T
i | mpe UsIeIqeZ 086L'1 e st st |z |vN [euruoN M%M%M 63 S —— wagodng
(3599 9[040
c
o C C l
c S ._ﬂ._ o ._ﬂ._ T 0
= SWeN o (1/6n) arewnsg | 3 g 3 |5 S
8 1se7 doyiny pasodx3 SWEN HOIH) = = hi z 3 HoBJILeolog (71/6n)
= 10 uowIwIoD ulod - "PHAS S 3 | 3|3~ ansodx3 uoIBIIU3dU0D KiobBare) aWeN [ealwayd
S Arewinud (s)abe1S sa100ds JUeAs|al & & 2 s m. palioday 10943 Jo adA uoljeJaua’duo)d Yool oW y
< uonealignd - . -uone|ndod & |a |5 |5]|¢g 10 00K REITE 09
= & 5 o |- | ®
= e R

(panunuod) ‘ez-y INJIWHIVLLY

306



24dvOo1 dopoaa UBSO[OLL],
BEPIN . . . - BUION €l [eruswdorPAsg :
00T YSeqIys| oK1quud asouedef 9Y9r°9C1 'l ST | ST I | VN [eut popunog
odvOo1 dojoad UBSO[OLI],
exepaw . . . . BUIWO 001 [erustudofaAs :
0002 ueIoq BATR[ osounder 0¥0t" 0¥ I'T | ST | ST I | VN [eUIoN papunog
DdVO1 . d 3 UBSO[LI],
. . . . 1L Teyuauudordaad I
2002 SOAIO “oM\MMS nox moqurey 1808°8C 't ST | S'1 I | VN painses\ papunog
) ) odvOo1 LA NIETe | Ueso[oLLL
600¢ BIIDAIIO jnpe ysyeiqaz 10¥€°L9 'l ST | ST € | VN [eUIWON papunog 00S I
2dVO1 UBSO[OII],
eYepow ] . . . o OLI [eI01ARYOY [o1
010z JosSEN | opruaAnf omqugs PEVEPE FLp sty etz | N [PHHON papunoqup
0dvVO1 . UBSO[OLI],
. . . . 1L [eIoTARYOY [o1
2002 SoAIQ | et | mon moquiey 1808'8¢ UL | 1| st |1 | VN | pamseapy popunog
DdvO1 UBSO[OLL],
mouurw . . . . RUIIO 01 [eI01ARYyRg [o1
€10z YosILI] BAIE] peaye Y00y 't | s1 | s1 | 1 | VN [eUitioN popunoqup
DdVOT1 d -8)0q ‘[010)S0}S
[ : : 11« 000S [eruowdogoady q° !
1102 03a10 owﬁmmwo noxn moqurey 0202°020T L | st sT] 1 |VN [eutioN popunoqup)
DaVOT eyuowdo[oAd( -810q ‘[0I0ISONS
aqruoAn( eyepawt . . - ¢ I | vN [eurwoN 000S [
1102 032110 01 0K1qwd asouedef 020T°020T 't Sl I papunoqun)
0dvVO1 dofoaa -8J9q ‘[019)SO0IIS
orruaAn( . . . . RUILION] 000S [eyudwdoaasg
110z 08on1Q ew faquio ysyseld 02070202 'Ll sttt 1] wN eur pOpUNOQuL
JdvO1 RIOIARYQ -8Joq [0I9)S0NS
sy Sunysy . . . - BUIWO 0001 [elotAByRY :
$102 umorg jnpe osowerg 2020°20T 't ST | ST | T | VN [euTwioN popunog
C
cC C
e S| T|§5|T m
c ysi4 6 Q 2 2 5 = uoleIIuadU0D 6
5 n) ayewnsy 3 z 71/6n)
5 SN pasodxg aweN S S 1lals sl 2| ensdxa | uonenusouos L Kaobored SUeN [BaILIBYD
8 1587 “JoyIny ulod NS P I I I e Hele BERg 99, uowiwios
= < 10 uowwod UEAdo g |82 (345 papioday 10843 Jo adAL 1y w843
S Jewilid (s)ebers se10eds -uone|ndod S A R R o odAL
=< voneaNand a1 : ® e W R]
| sl5 &8¢

(panunuod) ‘ez-y INJIWHIVLLY

307



MOuUT . . . . 2dVO1 . [eAIAINS
110C Z)nyos jjnpe peayie, 9190°0 'l Sl ST ¢ | VN poinses]N popunoqun S0¢0 JAenoN QUIXBJRIUI A
T10T sewoy], | oquoanf mon 010101 't | ST |s1|T| VN [eUION DAVOT 0s [eI01ABYRG QUIXEJE[UIA
: : peayied : papunoqun) : :
600C Iejured BAIR] WMMMM\M 0200 'l Sl Sl 1 VN [eUILION, wuovmwmmb S0 [elolARy2g SUIXBJR[US A
6002 mured | okiquia WMMMM\M 02020 T st st 1| N [euTmIoN cmvm_wmmb S0 [eI0IARYOE surxeye[ua A
ouy | Jo pSugp oyeydsoyd
861 ‘sonwouolg | U amw sma PPO1LLE 't | ST ST | €| VN [eUION ou mwoom 008¢ %\M?w:m (1Ayahxong
uroq3unidg | poyyroads pratied pepunoqun /AHEHON -7)suL
10N
YIVOT Jreydsoyd
v10T ueH | oA1quo ysyeIqaz 1808°0808 't | st|st|1| VN [eUION Bepunog 0000T [euewidofaad (1Ayahxong
-QsuL
SAVOT eydsoyd
10T ueHq oK1quio ysyelqaz £CeTETE | Sl Sl I VN [BUILION papunog 008 [eyuswdofoad (1Ayehxoing
-OsuL
ou o y18ud areydsoyd
: o IR mouur . N I DAVOT PN
861 SOTIOUOTe UBON peomRg 8TH80SLI I'T | sT|sT | €| VYN [eurtoN papunog 000€T [eJolARYOg (1Ayedxoing
uroq3unidg | poyyroads 4 -7)suL
JON
. . . . 0dVO1
0102 ey Jnpe ysyoymbso 1808°0 't | ST|st|1| VN [euION pepunog 101 aanonpoxdayy UBSO[DLLL,
. . . . 0dVO1 [eAlAINS
600C BIRAIIO jnpe ysiyelqez orov oy 'l Sl Sl € | VN [BUILION popunog 00¢€ JAenoN UBSO[OLL],
< . . . , DAVOT d
600 BIOAIQ | OAIquId ysiyeIqez 2020°20C I'T | st |sT| 1| VN [eurtoN papunog 00 [esudwdojersq UESO[OLL],
c
C C
o c T
s ysts . S| 7|8
= m_.tmz 535005 aueN (1/6n) sreWinSg 8 ER z 3 3 uoleIIuadU0YD (/6n)
2 1587 ‘Joyiny o LOLILLO u10d - HOIHAS 3 3 \U_ D — w‘_JmOQXW uonealusiuod UOIEIILSUO \ALO@wumo sWweN |edlwsy)d
<} Arewiid ¢ 9 Juens|al = & ) s ﬂ paliodeay 10943 Jo adA L : 9 10943 uowwo)
=1 (s)abe1rs sa10ads = = g | 2| & 109443
< uonedljgnd -uonejndod @ @ ® = JoadA
® 9JI7 w @ w | @ | o
5 E 8| & |s]
) - | & =

(panunuod) ‘ez-y INJIWHIVLLY

308



€10T snenH jnpe ysiyelqez Y00 ¥ I'1 Sl Sl 1 VN [eUIION. voomﬁwwww 0l aanonporday QUIXEJRIUI A
C
C c T
) [
5 st 0 S| 7|8
= m_tmz REReTE] SUEN (71/6n) a1eWINST 8 5 g 3 3 uoneJIIUAU0D (7/6n)
2 1587 ‘Joyiny o LOLILLO u10d - HOIHAS 3 3 \U_ D — w‘_JmOQXW uoneajusiuod UOIEIILSUO \mhomwumo sWwieN |edlwsyd
<} Atewiid ¢ 9 Juens|al = & ) s ﬂ palioday 109143 Jo adAL : 9 109143 uowwo)
= (s)abe1rs sa10ads = = S | 2| & 109443
< uonealjgnd -uonejndod @ @ ® = JoadAy
® EIt| w @ w | w | 2
5} » - C = 7

(panunuod) ‘ez-y INJIWHIVLLY

309



800¢C

¥10¢

100T

110¢

100T

800¢

cloc

110T

£00¢

600¢

L00C

L00T

Jea A uomnealgngd

UBUSLIYRWEY

ung

ealsed

sordeis

QJTeOIN
uBUYSLBWEY
19319Y]

nm

1ou3ag

uaI3[[eH

oyuels

oyuel§

aweN 1se ‘Joyiny
Adewiid uoneslgnd

BAIR]
‘oA1quio

BATE]
‘oK1quId

oA1quId

sopuaAn[
1d ‘synpe
[d pue 04
oruoan(
‘eAle|
BAIR[
‘oK1quId

jnpe
0AIqQuId

jnpe
0} 0AIquId

jnpe

oquoan(

orruaan(

ysi4
pasodx3
10
(s)abe1s
3

eyepowt
osoueder

eyepow
asoueder

eyepowt
osoueder

mouuru
peayye]

eyepowt
osoueder

eyepowt
asoueder

ysyeiqoez
ys|jeIqaz

ysiyeIqoz

Addnp

ysiyoyrnbso

ysygoymbso

aweN

uowwo)
sa10ads

S0SL30S°0

6C9S18€°0

9L8ILTIO

10SL101°0

8€65€90°0
[6£8050°0

SLEYSTO0

65£9000°0

88C9¢S18°¢

86TCC00°0

¥¥52000°0

SLEYSTO0

(1/6n)
ayewns3y
ulod - MOINS
1ueA3|aa
-uone|ndod

8l

8l

8l

8’1

8l

8’1

8’1

8l

8’1

8’1

8l

(7-€ 810e 1) 224N

I'e

I'6

I'e

I'6

I'e

['6

I'6

I'e

['6

I'6

I'6

—
(=)}

(zT-€ 810R L) *™'4Nn

8y

8V

8y

8V

8y

8V

8V

8y

8V

8V

8V

(8-g 31gel) “™'4n

—

(eT-g 810 L) *"4N

N

(yT-€ 810 L) 24N

[RUTON

[euTtwoN

JEUTWON

LN

[BUIWION]

[eUION

[eUION

[EUTWON]

[eUION

[eUIoN

[euTtwoN

JEUTWON

uoIBIIUBIU0D
ainsodx3
parioday
10 adA L

DdVOT pepunoqury

DdVON papunog

DdVON papunog

DHVON papunog

DdVON papunog
DdVOT papunoqury

DdVOT papunoquy

DdVON papunog

DdVOT papunoqury

DdVON papunog

OdVON papunog

DdVON papunog

uoI1BAIUBIU0D
1083 Jo adAL

00T
09

0¢

91

0l

0¢

01
o
0051
L0

¥0°0

(1/6n)
UOIIBIIUBIU0D

10913

[eyuowdororag

[eyuowdoroasg

[eyuswdoreraqg

[eyuswdoroadg

[eyuswdororaqg
reyuowdojoaag

[eyuowdojorag

eruowdoroasq

[e1o1ARYOg

aanonpoxdoy

aanonpoxdoy

MoIn

A10b6910D 109143

v [ousydsig

V [ouaydsig

V [ousydsrg

v [oudydsig

v [ousydsig
V [ouaydsig
V Jouoydsig

V [ouoydsig

V [ouaydsig

- “ouoIp
-L1°€-ouaisoIpuy

- ‘ouorp
-/ 1°¢-oudisoIpuy’

- ‘duorp
-/ 1 €-oudjsoipuy

aweN [ealwsyd
uowiwiod

"(191 = N) Se1ewnsy iod Mo1AS Jueaajal-uonejndod

"gz-p Juswyaeny

310



100C

€10¢

00T

10T

cloc

oroc

€00¢

000T

100T

100C

000C

L00T

00T

800C

€10¢

10T

1ea A uonealignd

AV
moyD

Juey
sordelg

HOIVHIN
JOIULIO DI

Iougog

eporys
1uoyog

BAISR]

VLIOJO0A

INIVM

udueuoH

pieedaifg

Fuep

Sueny

aweN 1seT ‘doyiny
A1ewiid uoneoljgng

jInpe
‘oruaan(

oK1quio
jnpe

BAIR]
‘oK1quId

jnpe
oK1quid

jnpe
0} 0AIqUId

jnpe
oK1quo
BAIE[

BAIR]
‘0AI1quId
BAIE]
‘oK1quId

Ay

BAIE[
‘0A1quId

ok1quid

oK1quio

ysi
pasodx3
Jo
(s)ebers
8y

[IeIpIoMS

ysyeiqaz
eyepowr
osoueder
mouurur

peayie]
mouurw

peaye,|
UsIyeIqaz

UsyeIqaZ

eyepowr
osoueder
mouurur
peayieq
eyepow
asoueder
eyepaw
asoueder

mouurw
peoye]
uoufes

onuepy

INOI} UMOIE

UseIqaZ
LRIERIN|

aweN

uowwoD
sa10ads

9LBILTIO
TETLY9S°ST

869CIV8°61
9¢€9119¢°L
C8ESIITL

6LL8668°C
089LY8EC

¥806YL1'C
91008¢9°[

€9L8ILT]

65L5506°0

18€65€9°0

18€65€9°0

96L9079°0

9GL66LS0

S0SL80S0

(71/6n)
arewnsy
ulod - MOTAS
JueAs|al
-uonejndod

81

81

81

81

81

8’1

81

81

8’1

8’1

81

81

81

81

81

(r-€ a1gel) *°4Nn
(zT-g 81gel) *™'4n

I'6

I'e

I'e

I'e

I'6

I'e

I'e

I'e

I'e

I'e

I'e

e

—
N

8t

8Y

8t

8Y

8

8t

8Y

8t

8

8t

8Y

8Y

8Y

8t

8

(8- a1geL) 4N

—

—

(eT-g 81qe 1) *"94N

e}

Vel

(¥T-€ 81gel) 24N

[eUTWON
[eUTtoN
PaINSea]N
PaInSeaA
paInsea]n
[eUTWON
[euTtoN
[eurtwoN
paInsean
[eUTWON
paInsean

JeurwoN

[eurwoN

pamseajn

[eurwoN

JeurwoN

uoIeJIIUsIU0D
aansodx3
palioday
Jo adA L

DdVON papunoqup)
OdVON papunog

DdVON papunoqup)
JdVON papunoqufy
DdVON papunoqufy

DdVOT papunoquny
OdVON papunog

DdVON papunog
JOdVON papunog

DdVON papunoquy

DHdVON peopunog

OdVON papunog

DdVON papunog

DHdVON papunoqup)

DdVOT papunoquny

DdVOT papunoquny

uone.Jaiusduod
108443 Jo 8dAL

0T
00y

0CI¢
6LS
L9S

(114081
SLE

¥89
8¢CI

00¢

CIL

001

001

8'8Y

8CC

00¢

(1/6n)
UOPEIIUBIU0D

19843

YIMOID)
resuswdororaq
resuswdororaq
reruswdororaq
[eruswdororaq

reruswdororaq
rersuswdororaq

reyuswdororaq
resuswdororaq

reruswdororaq

resuswdororaq

reruswdororaq

resuswdororaq

resuswdororaq

resuswdoraraq

[eruowdororaq

A106a10D 10943

Vv [oudydsig
Vv [oueydsig

Vv [ouaydsig
Vv [oueydsig
Vv Jousydsig

Vv [ousydsig
Vv [oueydsig

V Joudydsig
Vv [oueydsig

Vv [ousydsig

v [oueydsig

Vv [oueydsig

Vv [oueydsig

v [ouoydsig

Vv Jousydsig

v [oueydsig

awep [ealwsy)
uowwo)

(Panunuod) "gz-p uawyoeny

311



100C

10T

00T

110C

100¢

L00T

€10¢

£00¢

10T

10T

10T

L00T
€10¢

100T

10T
y10¢

Jea A uonealgnd

1oyog

JoreH

Juey|

sordeig

ruoyos
Yo1puejy
BUIION
S1oquury]

HOIVHIN

sojdelg

HOIVHIN

yoIpuey

euIjo
ruoyog

Sueyyz
Sueyyz

awiep 1seT ‘doyiny
Adewiid uonealjgnd

jnpe

jnpe
jnpe

soqruoAn(
cd pue 14

jnpe
oruaAn(
jnpe
jnpe
jnpe
synpe
[ pue 04
‘sorruaan(
cdpue 14
jnpe
oruaAn(
jnpe
jnpe
jnpe

jnpe

usi4
pasodx3
JO
(s)abers
a

mouurw
peayieg

USYpIoH
eyepow
asoueder
mouurur
peayieq
mouuru
peayieq

died uowrwo))

ysiyeIqoz

Addnp)

mouuru
peaeq

mouutu
peaeq

mouurur
peayieq

died uowwo))
ysyyeiqaz
mouurur
peayieq
MOUUTW oIeY

MOUUTW oIey

awreN
uowwoD
sa10ads

8EYST00°0

0€¢8100°0

869CIV8°61

18000t 1°8

18000%1°8
TT69TIL9
L0696L1°¢
LO696LT €

[43323%°A!

18000%1°8

C8ESIITL

TT69TTL9
LO696LT"E

0T0SLIOT

9SYTTIE0
8CCTINST0

(71/6n)
alewns3y
julod - MOTAS
Juens|al
-uone|ndod

81

8’1

81

8’1

81

8’1

81

81

81

81

81
81
81

8’1

*®
—_

(7-€ 81ge1) 224N
(zT-€ 81ge L) *™'4Nn

I'6

e

I'e

['6

I'e

I'e

['6

I'e

I'e

I'e

I'e

e

I'6

I'e

I'6

8

8Y

8

8

8t

8Y

8

8

8y

8

8

8t

8

8

8t

(8- a1gelL) 14N

(gl

(eT-g 81qe L) *"94N

N AN

(vT-€ a1geL) **°°4n

[eUTWION]

pamseajy

painseajN

[eUTWON

[eurwoN
PaINSeaIN
[eUIION
[eurwoN

painseajN

JeurwoN

poInseajA]
pamseajy
[euroN
JeurwoN
JeurtoN

[eUTWON

uoIRIIUsIU0D
aansodx3
pa1ioday
10 adA L

DdVOT papunoquny

DdVOT papunoqupy

DdVON papunoqup)

DdVON papunoquy

DdVON papunoqup)
JdVON papunoqupy
DdVON papunoquy

DdVON papunog

OdVON papunog

DdVON papunoqup)

DdVON papunoqup)

DHdVON papunoqup)
DdVON papunoqufy

OdVON papunog

DdVON papunoquy)
DdVON papunoquny

uolleJluaduo)d
103443 Jo adA L

&0

0cle

08¢l

08¢I
6501
0001
00§

0¢l

08¢l

L9S
¥'6S01
0001
091
ey
ey

(1/6n)
UOIIBIIUBOUOD

19843

danonpoidoy

aanonpoxday

[eAIAING
/Ao

[eAIAING
/KeroN

[BAIAINS
/KeroN
[eAIAING
ISR
[eAIAING
/KerioN
[BAIAINS
/KeroN
[eAIAING
/Ao

IMoIn)

IMoID)
YIMOID)
YIMoID
IMoID)
IMoID)

[IMOID)

A10b31eD 109443

Vv Jousydsig

v [oueydsig

Vv [oudydsig

Vv [ousydsig

v [ouoydsig
Vv [oueydsig
Vv [ousydsig
Vv [oueydsig

Vv [oudydsig

v [oueydsig

Vv [oueydsig

v [ouoydsig
Vv Jousydsig

Vv [oueydsig

Vv [oueydsig
v [ousydsig

aweN [edlwsy)
uowwo)

[\

(panupuod) "gz-y awyaeny



€10¢

10T

y10T
€00¢

000¢

00T

10T

€00¢

000C

100C

¥10C

y10¢

S00T

11o0c

1ea A uonedlignd

ogpuelg

sewoy [,

snjen

S1oquury
EPOIYS

Juey

HOIVHIN
Iougog
o3niqney

AVMAA

Sueyyz

Sueyyz

Iourd)suye|

sorderg

aWeN 1seT ‘Joyiny
Aaewiad uonestignd

orruoAnf

orruaAn(
jnpe
jnpe

jnpe

jnpe

jnpe

jnpe
0} 0AIquId

jnpe

jnpe

jnpe

jnpe

jnpe

soqruoAn(
1d ‘s)npe
[4 pue 04

ust4
pesodx3
JO
(s)sbers
3T

ysyyuns
paasunydung

MmouuIur
peayie]
ysiye1qaz
Addno

eyepawt
asoueder

eyepowr
osoueder

mouuru
peaype g

ysye1qaz
Addnp

[rejpIoMs

MOUUIW dIeY

MOUUIW ey

INOI} UMOIE

mouuru
peaype g

awreN
uowwoD
sa10ads

6968650°[

9L8ILCTO
SLEYSTO0
LO696LT €

¥806¥L1'C
VLOTYLL']

LOSSTL90
8I8LL6SO
[76¥81¢€°0

0L916£€°0

696L1€0°0

$868S10°0

91S¥¥00°0

8€YST00°0

(71/6n)
arewnsy
ulod - MOTAS
juens|al
-uonejndod

8’1

8’1

8’1

81

81

81

8’1

81

8’1

81

8’1

81

81

(r-€ a1gel) *°4Nn
(zT-g 81ge 1) *™'4n

I'6

I'e

I'6
I'6

I'e

I'e

I'e

I'e

I'6

I'e

I'6

I'e

8

8Y

8

8t

8t

8t

8

8

8

8t

8y

8

8t

(8- a1geL) 14N

(eT-g 81qe 1) *"94N

Vel

(¥T-€ 81gel) *'°°4Nn

JeurwoN

[eUTON
[eUTWON
[eurtoN

[eurwioN
PpaInseajn

PaInsean
JeurwoN

[eurwoN

[eurtoN

[eurtoN

JeurwoN

[eurwoN

[eurwoN

uoIeIIUsIU0D
aansodx3
palioday
Jo adA L

DHdVON papunog

DdVOT papunoquny
DdVOT papunoquny

DHdVON papunog

DHdVON papunog

DdVOT papunoquny

OdVON papunog
JdVON papunog

DdVOT papunoqupy

DdVOT papunoquny

OHdVON papunog

DdVON papunog

DdVOT papunoqup)

DdVOT papunoqup)

uoleJjusduod
10943 Jo adAL

00§

001

01
008

¥89

LES

8'CS

¥6

VLT

00t

SL'1

—

(1/6n)
UOIEIIUEIU0D

19843

[eroraByag

[erotaByog
[elo1ARyOg
aanonpoidoy

danonpoidoy

aanonpoidoy

aanonpoxday
oAnonpoxday

oAnonpoxday

aanonpoxdoy

oAnonpoxdoy

danonpoidoy

aanonpoxday

aanonpoxday

A10ba1eD 10943

ourdozeweqie)

ourdozewreqie)
surdozeweqie)
Vv [ousydsig

Vv [ousydsig

v [oudydsig

v [oueydsig
Vv [oueydsig

Vv [oueydsig

Vv Jousydsig

Vv [oueydsig

v [oudydsig

Vv [ouaydsig

Vv [ouaydsig

awep [ealwsy)
uowwo)

(panunuod) *gz-p Juawyaeny

313



¥10T
¥10C
¥10C
110¢

€10¢

110¢

(4114

110T
10T
600C

010C

(41014

€10¢

(41014

¥10C

€10¢

10T

(41014

010C

Jea A uonealignd

uas|0
uas|0
uas[O

BIINPRIA
snen

T
BIQINPRIA

T
BITQINPRIA
T

Joypuelg uop uea

J0ANIg

20

JANILAQ
snfen
snjen

10ANI

St

JosseN

aweN 1seT ‘oyiny
Alewiid uonedljgnd

jnpe
jnpe
jnpe
Jnpe
jnpe
oruaan(
Jnpe
oruaanf
jnpe
jnpe
oA1quid

oAIquid
oruaAn(
0} 0AIquId

BAIR]
‘oK1quId

Jnpe
oA1quid
oA1quid

BAIR]

jnpe

usid
pasodx3
JOo
(s)sbers
317

Addnp

Addnp

Addnp
ys|yeIqoz
ysyeiqoz
jnom moqurey
ys|yeIqoz
Ino1 moqurey
ysyeIqoz
o1 moquiey
ysije1qoyz

ysyeIqaz

ysiyeIqez

MOUUTIA
peayie

ysyyeIqaz
ysyeiqoz
ysyeiqaz
ysyeiqaz

BYEPOIN
asoueder

aweN
uowwoD
sa10ads

696L1€0°0
L6L1€00°0
61LC100°0
86£6£9T°C
61LC100°0

60LL8S8°0C

Y6¥8659°S
¥968¢€81°CY
y6¥8659°S
€LLE6STT

V8LTBBE8LL

1089L60°081

00952£0°09

SELSE9601
SLEYSTO0
L6YCLO00

£006¥8C°SCS

00952€£0°09

16€0CC8°L

(1/6n)
alewns3y
Julod - MOTAS
juens|al
-uone|ndod

81
81
81
81
81
81
81
81
81
81
81

81

81

81

81

81

81

81

(- 819e1) 4N
(zT-€ 810e L) *™'4N

I'6
I'6
1’6
I'6
I'6

I'6
I'6
I'6
I'6
I'6

I'6

I'6

I'6

I'6

I'6

I'6

8V
8V
8V
8V
8V
8V
8V
8V
8V
8V
8V

8V

8V

8V

8V

8V

8V

8V

(8-€ a1qeL) 14N

[\l AN AN AN

(eT-€ 81ge L) *"4N

el

(¥T-€ 81qeL) **°°4n

PaINSLIA
[euTwoN
paInsesjn
[eUTwoN
[euTtwoN
paInseajn
[euTmwoN
[euTwoN
[euTmwoN
PaINSLaA

paInseajn

[euTwoN

[RUION

PAINSEaIN
[euTwoN
PAINSEaN
[euTwoN

[euIoN

[euTwoN

uolleaIusdU0D
a1nsodx3
panioday
Jo adA L

DdVOT1 pepunoqun)
OdVON pspunoqu)

JHVON papunog
DdVOT papunoqun)
DdVOT pepunoqupy

JOHVON papunog
OdVON pspunoqu)
DdVON papunoqup)
DdVON papunoqup)

JOHVON papunog

DHVON pepunog

DdVOT papunoqup)

DdVOT papunoquy

DdVON papunoqup)
OdVOT pspunoqup)
JDHVON pepunog
DHVON pepunog

DdVOT pepunoqup)

DdVOT papunoqup)

uolnjeJluaduo)d
108443 J0 8dAL

[
08LI
S0
0cevy
08LI
00661
08LI
081

00219

0080L

009¢€¢

98
01
LSO
00928

009¢€¢

0S19

(1/6n)
uoljeJlusouo)d

199443

[erotaeyog
[eroraeyog
[e1otaryag

aanonpoxdoy

aanonporday

[eAIAING
/KTesIoN
[eAIAINg
/Aerioy

IMOID)
IMOID)
IMOID)

resuswdororaq

[eyuowdoroaaq

reyuswdoronag

reruswdororaq
[eyuswdororaq
resuswdororaq

[erotaeyog

[elo1ARYOg

[eroraeyog

A10b6a1eD 1093

wexdorei)
wexdoreir)
wexdore)
surdozeweqie)

ourdozeweqie)
ourdozeweqie)
ourdozeweqie)

ourdozeweqie)
ourdozeweqie)
ourdozeweqie)

ourdozeweqie)

surdozeweqie)

ourdozeweqire)

ourdozewreqie)
surdozeweqie)
ourdozeweqie)

surdozeweqire)

ourdozeweqie)

ourdozeweqie)

aweN [edlway)
uowwo)

(panunuod) "gz- Juawyoeny

314



600C

€10¢

100¢

€10¢

600C

600C

110¢

110¢

¥10C

VL6

vL61

¥10C

¥10C

¥10C

110¢

110T

Jea A uonesljgnd

20DOIN
T

R ) A
197
90DOIN
90DOIN
108uruiog
I8urureg
OIdONdZ
[9BYIIN
[9BYIIN
OIdONdZ
eAOUTUR[S
OIdONdZ

Sroquioy

Sroquioy

aweN iseT ‘Joyiny
Adewiid uoneaijgnd

BATR]
‘oA1quio
BAIE]
‘oK1quId
oruaAn(
‘eAle|

BAIR]
‘oK1quId

BAIR]
oA1quid
BAIR]
BAIE]
jnpe
jnpe
jnpe
jnpe
jnpe
jnpe
A1y

jnpe

ysi4
pasodx3
10
(s)abe1s
3

mouuru
peaypeq
eyEpoW
asoueder
eyepow
osoueder
eyEpoW
asoueder
mouuru
peayieq
mouurur
peayieq
MOUUTIA
peaypeq
MOUUTIA
peayieq
mouuru
peayieq

ysyyoynbso

ysiyoynbson

mouurw
peayie]

dreo uowrwo))

mouurut
peayyeq

mnox moqurey

Addnp

aweN
uowiwo)
sa10ads

65€9000°0

081€000°0

9€90000°0

81€0000°0

65€9000°0

81€0000°0

L60911€0

STI9SE0°0
8EYST00°0
EETTYLO'YIT
£689686°S01
8EYST00°0
LO696LT €
8€¥ST00°0

18€65€9°0

Y6L611C 0

(71/6n)
alewns3y
ulod - MOTAS
Juens|al
-uone|ndod

81

81

81

81

81

81

81

81

8’1

8’1

8’1

8’1

8’1

81

(r-€ 819e1) >°4n
(zT-€ 81qeL) *™'4N

I'6

I'6

I'6

I'6

I'6

I'e

I'e

I'6

I'6

I'6

I'6

8V

8V

8V

8V

8V

8V

8V

8V

8Y

8V

8

8V

8V

8V

(8- a1qel) 14N

[eg}

(eT-g 81geL) ®"4N

[Q\]

(g

(¥T-€ 81geL) 24N

[eurtoN
[eurtoN
[eurtoN
[eurtoN
[eurtoN
[eurtoN

PoINSBOIA

PoINSBIA

PaINSeI]A
[eurtoN
[eUToN

PaINSeIA
[eurtoN

PoINSBIIA

[euTwoN

[euItoN

uole.IIUsdU0D
aansodx3
palioday
Jo adA L

DdVON papunoqu)

JHVON papunog

DAVON papunog
DAVON papunog
DAVON papunoqun
DAVON papunog
DAVON papunog
DAVON papunog

DdVON papunoqup)

OdVON pspunog
DdVOT pepunoquny
DdVON papunoqup)
DdVON papunoqup)
DdVON papunoqupn)

OdVON pspunoqur)

DHVON papunoqup)

uoljealuaduo)d
109443 Jo adAL

10
S00
10°0
S00°0
1o
§00°0
Sve
8'C

90
000SCI
000S<I
90
0001
90

001

001

(1/6n)
uolje.Jaluasuo)d

19943

reyuswdoroadg
[eruowdoroaaq

reyuswdoronag

[eyuowrdojorag

[eroraeyog

[eroraeyog

reyuswdoranag

[e1o1ARYSg

aanonporday

[eATAINS
/AELIOIN

[eATAING
JKTeIOIN

[eAIAINS
/KTesIoN

YIMOID)
YIMOID

[eroraeyog

[e101ARYOq

A10ba1ed 1093

Juonsyg
Juonsyg

Quonsy

auonsy

Quonsq

uonsyq

surweapAyuaydig

surwespAyuaydiq
-N'N ‘opruren|o}
-ejoW-1AYIaIp

-N'N ‘opruren|o}
-eJoW-1AYI2Ip

-N'N ‘opruren|o}
-ejoW-1AYIaIp

-N'N ‘opruren|o)
-ejow-[AYJ2Ip

-N'N ‘opruren|o)
-ejowW-[AYI2Ip

-N‘N ‘opturenjo)
-ejowW-[AYI2Ip

weidoreir)

werdorey)

aweN [ealwsyd
uowiwiod

(panunuod) *gz- Juawyaeny

315



10T

9661

9661

¥00¢

L661

9661

¥00¢

L00T

8661

€10T

800C

L00T

L00T

Jea A uonealjgnd

JII0A0

YOLAM

YOLYIAM

uoss[Ie)

2oepnoI)

yoLpam

J]og uop ueA
adioyy,

ued

eny
AAVVOHIIIArd
few]

adioyy,

aweN 1se ‘doyiny
Arewiad uoneaijgnd

BATE[
‘oA1quIo

jnpe

jnpe

oA1quio

BAIR[
01 330

jnpe

jnpe
jnpe
jnpe

oruaan(

oruaan(

jnpe
0} 0AIqUId

jnpe

ysi4
pasodx3
10
(s)sbe1s
3

MOUUTI
peayied

[1i8enig

[i8enig

ysijeIqoz

mouuru
peaype]

[i8enig

ysyyeIqe7
mouuru

peayye]
mouuru

peayieq
ysypion

non umoig

eYepoul eAR[

mouuru
peayye]

awepN
uowwo)
sa109ds

98SL8Y9°8

VLOVLST'1

VLOVLST']

Y18€65€9

6SL8Y98°0

STer16s0

80LST00°0
¢9L6000°0
LST1€000°0
810100070
68L9100°0
€815200°0

£€8¥200°0

(1/6n)
alewnsy
julod - MOTIAS
JueAs|al
-uone|ndod

8l

8l

8’1

8’1

8l

8’1

8’1

8’1

8’1

8’1

8’1

(v-g 81geL) 2°4n

I'e

I'e

I'e

I'6

I'e

I'6

I'e

I'e

I'e

x

(zT-€ 810 L) *™'4N

8y

8y

8V

8V

8V

8V

8V

8V

8V

8V

4

(8-g a1geL) 40

—

(o]

(eT-€ 8101 L) *"94N

—

(o]

(¥T-€ 810 L) 24N

painseajN

painseaN

poINSeIA

[eUIION

painsesjN

poINSeIA

[euTwoN
[eUTWION
[euTWoN.
PaInseajN
PaInseajN
paInseajN

[eUIION

uone11usdu0d
aunsodx3
paliodey
10 adA1

OdVON papunoquy

OdVON papunog

DHVON papunog

DHVON papunoqup)

OHVON papunog

DHVON papunog

DHVON papunog
DdVON pepunog
DHVON papunog
DHVON papunog
DHVON popunoqup)
OdVON papunog

DHVON papunoqup)

uoneIIUdU0D
1093 Jo adA L

089

[4]!

81

0001

89

€6

y61°0
LOE0
£660°0
9100
¥9C°0
861°0

I8L°0

(1/6n)
uoneajusduod

10943

JelotAByOg

[eAIAINg
JANTEION

JIMoIn

reyuswdoroasg

[eruawdojoaaq

[e101ARYOg

aanonpoxdoy
aanonpoxday
danonpoxday

danonpoxdoy

[BAIAINS
/A3TeION

[eruowdororag

reyuswdoroasg

A10Ba71eD 100443

uoyoxdnqy

ueikdozuaq
ejuadooAo
[Ayppowrexay
oIpAyexoH
ueikdozuoq
ejuodooAd
[Aypowexay
0IpAYEXoH

ueikdozuoq
ejuado[okd
[Aypowrexay
oIpAyexoH

ueikdozuoq
ejuado[oAd
[Ayjowrexay
oIpAyexoH
ueikdozuaq
ejuadooAd
[Aypowexay
0IpAYEXoH

ouonsyg
Juonsyg
ouonsyg
ouonsyg
Juonsyg
suonsy

suonsy

aWeN [eoIwsyd
uowiwod

(panunuos) gz-p Juawyaeny

316



11oc

¥10¢

900¢

¥10¢

(41014

€10T

L00T

€10¢
y10T

€10T

€10¢T

010T

€10T
€10¢

Cloc

€10¢

010¢

Jea A uoiedlignd

032110

SYAANITA
19)]9101D
umorg
SIIE
ISIOYLIOIN
urddry g

1y

S010] J-Se[S]
I

I

ueyq
1SIOY)IOIN
I

JII0A0

I

uey

aweN 1seT ‘oyiny
Arewirid uonesiignd

oruoAnf
0} 0AIqUId

1591
o10Ko-0J1]

jnpe
jnpe
BAIR]
jnpe

jnpe
‘Qruaan(
jnpe

Jruaan(
jnpe

jnpe
159}

910K 9J1]
jnpe
jnpe
BAIR]

‘oA1quio
jnpe

159
910K 9J11

usid
pasodx3
Jjo
(s)ebers
I

ysySe[d
mouurw
peayie]
sy elog

ysy Sunysy
Jsowelg

ysyeIqaz
ysyeIqoz

eyepow
osoueder

ysyeIqaz

dieo uowrwo)
[sygyeIqoeyz

ysyyeIqoZ

eyepau
asoueder

UsiyeIqoz
ysyerqaz
MOUUTIA
peayie]
ysyeIqaz

eyepow
asaueder

awreN
uowwo)
sa19ads

LTOLBILTI

C8LYSLY'6
881LCI00
L6LTE00°0

¥260688°6¢

1LL9620°0

8€YST00°0

¢LTI000°0
01¥08€1°0C

CEITLOLO
¢66¢8C0°0

65€9000°0
EIETSrI'T
667820°0
98CL8Y9°8

L6LTE00°0

9€90000°0

(1/6n)
a1ewnsy
julod - MOTAS
[0=TETEY
-uone|ndod

8’1

8’1

8’1

8’1

8’1

8’1

8’1

8’1

8’1

8’1

8’1

81

8’1

8’1

8’1

8’1

(v-€ a1qe) 224N

I'6

I'e

I'e

I'6

I'e

I'6

I'e

I'é

I'6

I'e

I'6

I'6

I'6

I'e6

I'6

I'6

(zT-€ B10eL) *™'4N

8V

8V

8V

8V

8V

8Y

8V

8V

8V

8V

8V

8V

8V

8V

8V

(8-¢ a1gel) 4N

—

(eT-g B10eL) *"94N

(@)l

(¥T-€ a10e.L) *°°4n

[eUTION

PaINSeIN
[eUTION.
[eUIION.
[eUTION.

paInseajN
[eUTION
[eUTION.
[eUION

paInSed|
[eUIION.
[RUTION]
paINSeIIN
[eUTION

PaINSeajN

[eUION

[eUIION.

uoI1RIIUIU0D
aunsodx3
parioday
J0 adA)

DdVOT papunoquf)

DAVON papunoqup)
DAVOT papunoqup)

DAVON papunog
DAVOT papunoqup)
DAVOT papunoqup)
DAVOT papunoqup

DdVOT papunoquy)
DHdVON papunog

DHdVON papunog
DdVON papunoquf)

DHVON pepunog

DHVON papunoqury
DHVON papunoquf)

DdVON papunoquf)
DHdVON papunog

DdVON papunog

uoIeIIUadU0D
190443 Jo adA 1

0008

SYL

01

0SLTT

IC

o
0056
CIIT
6'8
I'0
90¢
68

089

10°0

(71/6n)
UOIIBI3UB0U0D

10943

[eruswdoraasg

[eruowdoraasg
[elo1ABYOg
[elo1ABYOq
[e1o1ABYOg

danonpoxday

aanonpoxday

danonpoxday
[BAIAING
/KneroN
[BAIAINS
/KeMOIN
[BAIAING
/AnertoN
[BAIAING
/KNTeON
1MO0I0)

YIMOID)
reruowdoraadg

[eyuowdorordqg

[eruowdoraasg

A10621eD 10013

-J9q [019)S0)IS

-BJ0q J010)S0)IS
-BJ0q J0I0)S0JIS
-BJ0q ‘[019)S0JIS
QUTBOOPIT
uojoxdnqy
ugjordnqy

uojoxdnqg

udjoxdnqg
ugjordnqy
udjoxdnqy

udjoxdnqg

ugjoxdnqy

ugjoxdnqy
uojoxdnqy
udjoxdnqg

ugjordnqy

aweN [ealwsyd
uowwod

(panunuod) "gz- Juawyoeny

317



600T

00T

010¢

€10¢

C10¢

Cloc

¥10¢

6661
8661

¥10T

110T

900¢C

¥10¢

6661
8661

1102

10T

Jea A uonesiignd

BILAIO

SOAIQ
JosseN
Yosig

PAISUVIN
PA S oI
SYAANITA

Kejquiar],

Kejquiar],

umorg
UOSUSAQ)S
19)2101)

SYAANITA

Kejquiar],

Kejquioi],

o03a110

03a110

aweN 1seT “loyiny
A1ewid uonealjgnd

jnpe

BAIR]
‘oA1quId

orueAn(
BAIR]

BAIE]

jnpe

1591
J[0A0-9J1]

oriuaan(

oruaan(
jnpe
jnpe

jnpe
1891
J[0A2-9J1]
orruaan(
orueAn(

oruoan(
0} 0A1qUId

orrudan(
0} 0AI1qUId

ysi4
pasodx3
JO
(s)ebers
I

ysijeIqaz
nox moqurey

eyepow
asaueder
mouuru
peayieq
MouuTm

peayie
MOuuIw

peaypeq
Mmouurw
peaypeq
01 MoquIBy
01 MoquIBy

sy Sunysy
asawielS

ysy Sunysy
Jsowel§

Usy eg

MouuTw
peoyie

N0} MoquIBY

o1 moqurey
o1 moqurey

eyepow
osoueder

aweN
uowwo)
sa10ads

SLI6LYE0
860LEEY0
061291C°0
SLEYSTO0
L198200°0

$$S8200°0
C8LYSLY'6

YI8L061°0
696L1€0°0

L6LTE00°0
L6L1€00°0
LO696L1 €
C8LYSLY'6

9€S69LY 0
9€S69LY 0

LTOLBILCI

LTOLBILTI

(1/6n)
alewns3y
julod - MOTAS
JueAdal
-uone|ndod

81

81

81

81

81

81

81

81

81

81

81

81

81

81

81

81

(r-€ 81gel) *°4N
(zT-€ 8198L) *™'4N

I'6

I'6

I'6

I'6

I'6

I'6

I'6

['6

I'6

I'6

I'6

I'6

I'6

8

8t

8Y

8t

8Y

8Y

8Y

8

8t

8t

8Y

8V

4

8

8Y

4

(8-€ a1qel) “'4n
(€T-€ 81ge L) *"94N

—

Vel

(¥T-€ 81geL) *°°4Nn

[eurwoN
paInseaj
[euTwoN
[euTtwoN
[euTwoN
paInseaj

paInseajn
[eurwoN
[euTwoN
[euTtwoN
JeuruoN
[euTwoN
paInseaN

[eurwoN

[eurtuoN

[eurtuoN

[eUItON

uol1eI1ua2uU0D
aansodx3
palioday
JoadAL

DdVON papunog
JdVON papunog
DdVOT pepunoqu)
DdVOT papunoquy)
DdVON papunoqu)

DdVON papunoqury
JdVON papunoqury

JdVOT papunoqun)

JdVON papunog

DdVON papunoqup)
DdVON papunoquny
DdVON papunoqury
JdVON papunoqury

DdVON papunoqury
DdVON papunoqury

DdVOT pepunoqur)

DdVOT papunoquy)

uoI1BJIIUBIU0D
109143 Jo adAL

00¥
(43
0LIT
0l
SY0
6v¥°0
SYL

0sT
01

0001

SYL

0sT
0S1

000§

000¢

(1/6n)
UOIIeIIUBIU0D

1943

[e101ARYY
[e1o1ARYOg
[e1o1ARYOg
[eI01ARYOg
[e1o1ARYOg
[e1o1ARYY

danonpoxday

danonpoxday

Janonpoxday

aanonpoxday

danonpoxday

[BATAING
S A

JIMoIn

YIMoI1n

JIMoIn

[eruowdooasg

[eruawdoaaag

Ai10ba1eD 1083

UBSO[OLI],
UBSO[OLI],
UBSO[OLI],
UBSO[OLI],
UBSO[OLI],
UBSO[OLI],

-£19( ‘[019)S0)IS

-£19( ‘[0191S0NS

-£)9q ‘T0IIS0NS

-£)9q ‘[0Id1S0NS

-£19( ‘{01910

-8J0q ‘[0I9)SOIS

-8J0q ‘[0I9)SOIS

-£19( ‘[0191S0NS

-B10q ‘[0I01SO)S

-B10q ‘[0I0}SO)S

-£)9q ‘T0IdIS0NS

aweN [earwsy)d
uowwo)d

(panunuoa) gz- Juawyaeny

318



¥10¢

¥861

00T

oroc

cloc

600T

(41014

¥00¢

010C

Cloc
600C

¥00¢

00T

000T

Cloc

Jes A uonesiignd

uey

‘ouf
‘sorwouorq uroq3uridg
Tgsequysy

ey

Z)NyoS

BIIOATIO

Z)nyos

ysequysy

ey

Z)nyos

BIAIO
1yseqrys|
SOAIQ
uelo

Z)nyos

awieN 1seT “oyiny
Asewiad uonealjgngd

ok1qud

R 4
Jo yi8uop
UBOIN
‘poyy10ads
10N

jnpe
jnpe
jnpe
jnpe
jnpe
jnpe
jnpe
jnpe
oK1quud
ok1qud

BATE[
‘0A1quio

BAIE]

BAIE]

usi4
pasodx3
JO
(s)abers
311

ysIyeIqaZ

MOuuTw
peoyie]

BYePIIN
osoueder
ysiyoynbso

mouuru
peaype g

ysyeiqayz
mouurw
peatieq
BYBPIN
asaueder
ysiyoymbso
mouuru
peayieq
ysyeiqaz

BYepPOIN
asaueder

Jno1) MoquIey

eyepow
asaueder
mouurur
peayieq

aweN
uowwo)
sa10ads

CLO6ESH0

ST6EYESII

€66S0L8°0
[¥¥889¢°0

$$S8200°0

8856€CY0
¥SS8200°0
£66S0.8°0
SL6TTYY0

$$68200°0
Py18L06°T

$€90¢66°0

860LEEY'0

8€65€90°0

LT98200°0

(1/6n)
arewns3y
julod - MOTAS
JueAdal
-uone|ndod

81

81

81

81

81

81

81

81

81

81

81

81

81

81

(r-€ 81gel) *°4Nn
(z1-€ 81gel) *™'4Nn

I'6

I'6

['6

I'6

I'6

I'6

8Y

8Y

8Y

8t

8

8

8Y

8Y

8Y

8

8

8V

8Y

(8-g 81qel) “™'4n
(€T-€ 81gel) *"94N

—

—

(g

(¥T-€ 81gel) *°°4Nn

[eurtoN

[eurtoN

paInseIN
[eUION
PaInSea
[eurwoN
paInseaN
paInsesjy
[eUION
PAINSeaA
[eurtoN

[eurtoN
paInseajy
[euroN.

JeurwoN

uoI1BIIUaIU0D
aansodx3
palioday
JoadA L

JdVON papunog

JdVON papunog

DdVON papunoqu)
JdVON papunog
DdVON papunoqup)
DdVON papunog
DdVON papunoqu)

DdVON papunoqury
DdVON papunoqu)
DHdVON papunoqury

JdVON papunog

JdVON papunog

JdVON papunog

JdVON papunog

DdVON papunoqury

uoI1BIIUBIU0D
109143 Jo adA L

0S1

008L

6'9¢1
8¢
6¥¥°0
00T
6¥¥°0
69¢1
101
6v¥°0
00€

9¢1
(43
0l

Sv'o

(1/6n)
UoIRJIUBOU0D

193

[eruowdooasg

[elo1ABYOq

danonpoxday
aanonpoxday

aanonpoxday

[BATAING
/KnTero
[BATAING
/KeHo N

JIMoIn
IMoIn

IMoI1n

[eruswdojoasg

[eruowdooasg

[eruswdoroasg

[eyuowdo[oadg

[eyuowdo[oadg

A1obBareDd 10943

dreydsoyd
(14yekxoing
-7) UL
dreydsoyd
(1Ay1e4x01nq
~7) SUL

UBSO[OLL],
UBSO[ILL],
UBSO[ILL],
UBSO[ILL],
UBSO[OLL],
UBSO[OLL],
UBSO[OLL],
UBSO[ILI],
UBSO[ILL],

UBSO[OLL],

UBSO[OLL],

UBSO[OLI],

UBSO[OLL],

aleN [es1wayD

uowwo)

(Panunuod) "gz-p Juawyaeny

319



€10¢

110¢

110C

110T
€10¢
600T

600T

cloc

600¢

600¢

7861

¥10¢

Jea A uonedlignd

snjen
Z)nyos
Z)[nyos

Z)nyos
snjen

Ioyured
Ioyured
Sewoy ],
Ioyured
Ioyure

ouf
‘sorwouolg uroq3undg

uey

aweN 1seT ‘doyiny
Aaewiad uonealjgnd

jnpe
jnpe
jnpe

jnpe
oA1quud

BAIR[

oA1quud

orruaAnf
BAITE[

oK1qud

wuey
Jo y3u9p
UBIN
‘payy10ads
JION

ok1quud

usi4
pasodx3
Jo
(s)abers
31

ysyye1qoz
MOUUTIA
peaeq
MOUUTIA
peaeg
MOUUTIA
peayqie
ysye1qa7z
MOUUTN
peayie
MOUUTN
peayieq
mouurw
peayie]
MOUUTIN
peayie]
MOUUTIA
peaie]

mouuru

peayied

ysiyeIqez

aweN
uowwoD
sa10ads

L6LTE00°0

$9¥9000°0
$9¥9000°0

80C0L00°0
992€5S0°0
696L1€0°0

696L1€0°0
8€65£90°0
61LC100°0

61LC100°0

0691YLET

YSTSLEY'ST

(1/6n)
alewnsy
julod - MOTIAS
JueAdal
-uone|ndod

81

81

81

81

81

81

81

8’1

81

81

8’1

(r-€ 81gel) *°4n
(zT-€ 81geL) *"™'4N

I'6

I'6

I'6

I'6

1'6

I'é

I'e

I'6

I'6

I'6

I'e

—
(o)}

8Y

8Y

8

8

8

8

8t

8Y

8Y

8Y

8Y

(8- a1qeL) *™'4n
(eT-€ @1geL) *"94N

—

N

(yT-€ 810el) 24N

[euIoN
PAINSEaA]
PAINSEaA]

PAINSEIA]
PAINSEIA]

[eUILION
[RUILION]
[eUILION]
[eUIION

[euroN

[RUILION]

JeurwoN.

uoI1eIIUdIU0D
aansodx3
palioday
JoadA1

DdVON papunog

DdVOT papunoqury

DdVOT papunoquny

DdVON papunoquny
DdVON papunoqupy
DdVON papunoqupy

DdVON papunoqufy

DdVOT papunoqu)

DdVOT papunoqupy

DdVOT papunoqury

DdVOT papunoquy)

DHVON pepunog

uoljeJlusduo)d
10943 J0 adA 1L

S0
S0€0
S0€0

U
SEY

0s
S0

S0

008C

000¥%

(1/6n)
UOITRIIUBIU0D

198443

aanonpoidoy

danonpoxdoy

[BAIAING
/ANTeIoIN

JIMoID
reruswdoraaaq

[ewawdoreadg
reruswdororsg
[erotaeyog
[erotaeyog
[erotaeyog

[eAIAING
/KneoN

reruswdoraraq

Ai10bareD 10843

QUIXBJB[UO A
QUIXBJB[UO A
QUIXBJR[UD A

QUIXEJRIUD A
QUIXEJR[Ud A

QUIXBJR[US A
QUIXBJR[UD A
QUIXBJB[UO A
QUIXBJR[UO A

QUIXBJB[UO A

dreydsoyd
(14ypeLxong
-7) SHL

areydsoyd
(1Ay1eAx01nq
-0 suL

aWeN [edlwsy)
uowwo)d

(panunuoa) "gz-y yuswyaeny

320



eiepowt . . . . 0dvVO1
1002 eAsed | okiquid ssoudef 9LSL'SL T |91 | ST | 1 |VN [eUIwoN popunog 00T reuswidofora V [oudydstg
orrusAnf eyEpowt . . . . 0dvVO1
100T J[eaNeN - ssoundey v6£6'81 I'T |91 | st 1 | VN [eUION papunog 0s [EERIWERETg| Vv [oudydsig
ue BATE] BYEpowt . . . . 2dVO1
8007 | yuspoewey | ‘ofiquo asowedar 8SLS'L 'L |91 | s 1 | VN [euloN popunoguy) 0T reyuowdojaraq Vv jouaydstg
eAIR] mouurw . . . . 0dvO1
L00T UM |0 quis pEame 6L8L'SLE 'L 9r [ ST | T | VN [EUIWON papunog 0001 reyuawdojora V [oudydstg
mouuru . . . . DHVO1
100¢ oyos oA1quio peayieg ¥9€1°10C 'l 91 Sl 1 VN painses|N papunog Ies [eyuawdoford( V [ouaydsig
uormes . . . . DdVO1
¥00T USUENUOH Ay —— 6L8L8LE I'T |91 | st| 1 | VN [eUroN popunog 0001 [erueurdofaad(q v [oueydstg
Jnpe . . . . 2dVO1
€00 tusag | o 1quis ysyeIqay 8181°89S I'T |91 | ST| 1T |VYN [euION Nt 0081 [elO1ARYRY v [oudydstg
. . . . DdvO1 . - ‘ouoIp
L00T ojuwg | oquaanl | ysyoynbsopy SISO L9t | st 1 | VN [EUIWON popunog 70 PAROMPOIINY | < iarsorpuy
. . . . DHVO1 - ‘auolp
600C uaIs[[eH ynpe Addnp L69Y'6 L[ 91 | ST | T | VN [euloN popunog 0s SARIMPOIASY |, oo sumsompuy
. . . . DdVO1 - ‘ouolp
L00T ojyueys | opuaanl | ysyoynbsoy SISTSI It |91 | ST 1 | VN [euttioN popunog o WMOID | usorpuy
c
2 S| 515|738
W aweN 1se ystd (1/6n) g' 2 ) g S suolne.I1usdu0) erelunss uod
g . pasodx3 aweN ] A A R X AS 01 1NdNI
o Joyiny o UoLILIoS) a1ewns3 wiod 3 J| 3 3| ~ ainsodx3 uoneIIuadU0D _(3/6n) KioBare) aWeN [edrwayd
=) Arewnid ¢ HOIHAG & = ® o ﬂ psalioday 109)J3 Jo adA L 10943 uowwo)
= (s)abers sa19ads = = =2 =2 o uoI3eIUdU0D
< uonealjgnd anlsuayaadwo)d @® @ @ = 10 adA L
@ 3T @ @ w w o 1343
g & 5 ) = '
D= e =

‘(LbL = N) S@1ewnsy juiod HoHAS anisuayaidwio? *9z-p Juawyaeny

321



24vVO1

€10T Buepy | oAiquid usyeIqaZ 9€9£'98 't |91 |s1| 1 | VN [euIwioN papunoqun 87T reyuawdofaaa Vv [ouaydsig
710T ESIE) ynpe USRIQaZ 6L8L°E 't [9or|s1| 1 | VN [euroN DAVOT 01 [muswdoraadg v [ouaydsig
: : papunoqun) :
. . . N 04vOT d d
110C nm OAIqud ysyelrqaz 88LE0 'l 9'1 Sl 1 VN [BUIWION popunog 1 [eluawdoreAa(d V [ouaydstg
€107 ny | okiquo ysIyeIqaZ 6L€0°0 T lor| st 1 |VN [euroN DAVOT 10 reyuawdoraad v jouaydstg
: papunoqu) :
10T Suenyy | oAiquid RIERIN] 9LSL'SL I'rlor|st| 1| VN [eurtioN DIVOT 00T reyuowdoraraq V joudydsig
: : papunoqun) :
BAIE[ eyepowt . . . . DdVOT1
0002 VIOMOA | oquo ssouedey L69YPE L or | st o1 | vN paInseajy popunog sse reawdogaaaq v [oueydsig
ue BAIR] eyepawx . . . . DAVO1
800T | yysopewey | Cokiquio ssouedey 9LSL'SL FLfor st 1 | vN [eutwoN papunoqun 002 [euswdoroasq v ouaydstg
BATR] eYEpowt . . . . DdVO1
¥10Z L I asouede 9LSL'SL e ot st 1 | VN [EUIWON popunog 002 revawdoforaq V [ouoydsig
eiepawt . . . . 0dvO1
1002 ensed | oAiquid ssouedey 9LSL'SL Lo | st 1| YN [PuIoN popunog 002 ruswdojeas V [ouaydsig
oftuoanf exepow . . . . 2avVOT1
1002 YRWN | " ssourde( 6£6'81 'Ll or | st 1 | YN [eUION popunog 0s [euowdooadq V [ouoydsig
c
C c T
2 S| J|S5|F| o
=2 awep 1se ystd (1/Bn) =k g Fl 5 S SUOIBAIUAOUOD ereLuns3 ulod
5 , pasodx3 sweN A IR A I \ AS 01 1NdNI
8 Joyiny o oL aewns3 Julod 3 3133 | 4 aansodx3 UOIIRIIUSIUOD — (3/6n) K10691eD aweN [ealwsy)
=) Arewiid 4 2 HOIHAG s & o 2 5 palioday 108443 Jo adA L v REITE| uowwoD
» uonealgnd (s)abers satoads anisusyaadwo)y | @ & | & o =2 JoadA UORENUSUOD
= S iy . e T O O 10943
a1} S = % [y d
2 O IS e I A

(panunuo)) "9z- Jusawyoeny

322



2dvO1

. . Q
00T Jaudsuye] ynpe mox umorg 67990 't 9 |st| 1 | VN [BUILION popunoqu SL'l aanonpoxday v Jousydstg
JdvO1 [eAIAING d
£00T Spquury | ynpe Addnp 76£6'€681 e or|st| 1 | VN [EuIWON popunog 000S /AN[EHOI V [ouaydstg
mouuru X . i . DAVO1 [BATAING ousudst
4114 HOIVHIN | ynpe pesEg LTLLYIT T 9or [T 1 | VN pamseaN papunog L9§ Jra— V [oudydstg
mouurw : . . 0avVOT ousudst
100T oyog Jnpe wnoﬁ.m 1 reyTre 'l 9'1 Sl I VN [eUIION popunog or9 Pmo1nH V [ouaydstg
mouurur . . . . DAVO1 K3oroyred ououdst
zioz HOIVHIA | ¥npe " vIvT oY 'L |91 | ST | 1T | VN panseay papunog o€l $5010 V [oudydstg
0dVO1
€10C MoypD oA1quid ysyelqaz 6060'¥78CC 'l 9'1 Sl I VN [BUIION. papunog 0€09 reyuowdorosd V [oudydsig
. 0dVO1 d
010C OO oK1quid ysiyelqoz 818 1ey 'l 9'1 Sl I VN [eUILON papunoqup ovll [eyuswdoaas V [ouaydstg
. 0dVO1 d
10T ueyn BATE[ ysyelqaz £0€0°€0¢ 'l 91 Sl I VN [eurtioN papunoqup) 008 [eyudwdoroaa V louaydstg
: . : 0dvO1 dst
€002 wudag | wmﬂao UsyeIqaz 8181°89¢ I'T |91 | ST | 1 | VN [eurwoN papunog 0051 [eyuowdoraaaq V [oudydstg
. . DdVO1 d dst
€002 zudag | mmﬂso ysyeiqaz SSPOTYI 't 9 |st| 1 | VN [eurtuoN popunog SLE aanonpoidoy v Jousydstg
c
C C c M
g ystd (71/6n) mn._ 4 4 mu_._ w Su0I1eIIUIU0D Sfewns3 ulod
g aWeN 1se 53500 7/6n E 2 F 5 I
g ;ﬂcﬂ:@ pasodx3 SUWEN alew1s3 julod wl)_ Il 3|3 pig ainsodx3 uoI1RJIIU3dU0D >m|oM ..__vmﬂ_vz_ AKioBayen aweN [ealwsyd
=2 faewid ».M coEEmo HOIHAG 2 g (2|8 | & panioday 10943 J0 adAL . 10943 uowIwo)
: SETRE] = = (=3 = o 1
M uonesIgnd ?N.Muw 1o8ds anIsuayaadwo) q_-om ﬂv @ q_.om H J0 adA 1L 1813
| sls|é|s |t

(panunuo)) "9z- Jusawyoeny

323



eyepow

JdvO1

000C epoIys npe asoundef I8 1Ey 'L |91 | st | T |VN [eurwoN papunog 082C aanonpoiday V [oudydsig
eYEpawt . . . . 2dVO1
200T Suey ynpe ssouedef LTTS8S1 't [ 91| ST | T | VYN paInsedy papunoqu() L€8 aanonpodey v [oudydstg
€002 Sroquuryy ynpe Addnn 76£6'€681 I'T {91 | ST | 1T | VN [euroN MWM%M 000S aAnonporday v [ouoydsig
. . . . DdVO1
0002 o3niqnep npe Addnp 6£68°1S '[9 | st| T |VN [euIION papunoqun vLT aanonpoiday V joudydsig
. . . . DdVO1 .
10T JoreH jnpe Usyp1oH 6C91°0 'l 91 Sl I VN poInsesa]\ papunoqun €0 aanonporday V Toudydstg
npe mouurt : : : : QINSB DdvOT aAnonpoxde ouaydsrt
4[4 HOIVHIN np peaye.] Yre oy 'l 91 Sl 1 VN p W papunog 0¢l nonp A V [ousydsig
sopuaAnf mouuru DdVO1
110C sopdels | 1A ‘sUnpe peomR 88LE0 I'T 9T | ST | T | VYN [eurtoN papunoqun I aAnanporday V Joudydstg
14 pue 04
sojuaAnf mouurur AVO1
110C so[dels 14 ‘synpe S 190909 'l 9'1 Sl I VN [BUILION ou Ew 091 [eyuswdofars V [ouaydsig
14 Pue 0 peayieq papunog
mouurw . . . . 0dvVO1
100T 1uoYog ynpe peageg 88LE°0 'L | 91| $1 I | VN [eurtioN papunoqun I aAnanporday Vv [ouaydsrg
. . . . DdVO1 .
L00T yorpuey | o[muoanf | dres uouwnuo) 0191°0 I'T | 9T | ST | T | YN pansed]y papunoqun $8°0 aAnanporday V Joudydstg
c
7 S |55 5|3
m aweN 1se ustd (1/6n) g z Ed g S SuoI1e.a3usdU0D Slelnss ulod
z PNIET | pasodxg aureN . oo lE | E |23 . AS 0} LNdNI
] Joyiny o LOWLLO a1ewWns iod 3 3|3 3| ~ ainsodx3 uoIeIIUBIU0D — (36n) K1oBare)d aweN [ealwsyd
=} Arewid ¢ 2 HOIHAG & s o 2 = papioday 10943 Jo adA L v/ 10843 uowiwio)
=} (s)abe1s sa198ds = = = =2 o uoI3eIIUBU0D
< uonealjgnd anIsuayaidwo) @ ® @ @ = Jo adA 1
@ 31 @ @ w w o 12313
m > = fee) - ]
NSl e | g

(PanunU0)) "9Z-p JuswyIeRy

324



404 SIId BAIE] ysieIqoz 6£6€6£68 I'T |91 | ST | T | VN [euItuoN c%mwmmb 009€T [eIoIARYRE surdozeweqie)
. . . . DavVO1 d
10T snjen ynpe ysyeiqaz 6L8L'E 't 9t |st| 1 | VN [RUIION popunoqu() 01 [eI01ARYRE aurdozewreqre)
ysyuns . . . . 2dvVO1
€10t ogpueig | opueanf |y dung 979921 'L |91 | sT| € | VN [eurwoN papunog 0001 [elo1ARYdg ourdozeureqre)
BYBPIN . . . . 2dvO1
010T JosseN | npe osouedef LTLLYOTT I'T |91 | ST | T | VN [eurtoN papunoqup 0519 [eIo1ARyag surdazeureqre)
z10z sewoyp | opuoan( WMMM p6£6°81 T ot | s1| T | wN eurwoN c%wwﬁm: 001 [eiolaeyeg | owdozeweqie)
. . . : 0avVO1 d g
£10T BUIIOI ynpe ysyeIqaz v6£6°81 I'T |91 |s1| ¢ | VN [BUILION popunog 001 aaponpoxday v [oudydsig
. : ‘ : 0dvO1 d d
100T AV jnpe [feiproms 150508 'l 91 Sl € VN [eUIION papunoqup 00¥ QANONPOIAIY V [ousydstg
5 : . . : 0avO1 g g
10T ueyz ynpe Aouur drey 8189°¢ '[9t |st| 1 |vN [RUIION popunog <1 aanonpoxday Vv Jousydstg
5 : . . : 0avO1 d g
v10T ueyz ynpe Aouur drey 6078°C 't |91 |st| z | VN [BUILION popunog S aanonpoxday v Jousydstg
eyepaw . . . . DdVO1
000C epolys | Jnpe osouedef 8I8'IEY I'T |91 | ST | T | VN [eurwoN popunog 082C reyudwdoranaq V [oudydstg
c
z S|5)5|F|3
S usid J 1=z |3 ]¢ S 81ewns3 Julod
S | ewenwel | ohe sweN (1/6m) S |5 [ B |2 | 3 | suoheAusouod AS 0} LNdNI
M “oyiny o LOLILLO 9)Jew1s3 1104 3 3 - 3 —_ ainsodx3 uoI1eIIUBdU0D —(3/6n) A10ba1e) aweN [ealwsyd
=) Krewnd ¢ 2 HOIHAG = g | 2 S panioday 10843 Jo adA | 1/ 100)y3 uowiwo)
= (s)abers sa10ads = = =2 2 T uol1eIIu3U0D
< uonealjqnd anlsuayaadwo) @® ® © @ = 10 adAL
@ T @ e e | e | 2 109443
9] D = I o) Jay d
= ~ n ~ » ..W

(panunuo)) "9z- Juawyoeny

325



2dvO1

L00T UIONSQOLI], oruaan( dreo wowro) +681°0 I'T 9T | ST z VN [eurtoN papunoqun I K3ooyredoysig ourdozeuwreqie)
600T g} ynpe mox moqurey YTrTPLY 't |91 | ST| 1 | VYN painsea]y MWMmM 08L1 IMOID surdezeureqre))
joypuelg . . . . 0dvO1
010C uop uea of1quid ysyeIqaz TITITITOr 't |91 |st| 1 |VN paansesjy papunog 0002Z1 [eyuowdojora ourdozeweqre))
. . . . DdVO1
44 j0AnIg | 0AIqQUId ysyeIqoz 8181°8189C I'T 9T | ST | T | VYN [eurtoN papunoqun 0080L [esudtudoressq ourdozeweqre)
ojruaAnf . . . . 2dvOo1
€10T 9] 0) 0K1qUId ysyelqez 6£6£°6£68 'l 9'1 Sl 1 VN [BUILION papunoqup) 009¢¢C [eyuswdofansag ourdozeureqre)
. . . . 0dvVO1
¥10T snjen ynpe ysiyeIqez 6L8L'E 'L | 91| 1 I | VN JeurtioN papunoqun 01 [esudwdojorsq ourdozeureqre)
€10 snfen | 0AIquud ysyeIqaz SSP0°€ 't |91 | ST| 1 | VYN paInsea]y MWM%M v0'8 [euowidoppasg surdozeureqre))
AVOT SUANISU0))
110C 1 ofruaAn( mnoxn moqurey £€979°CIST 'l 9'1 Sl € VN [BUIION. opunoqun 00661 poorg surdozeweqre)
popunoq /K101B[NJI1D)
SAVOT SJUIMIISUO))
010¢C T }npe non moqurey 9LSL'SL 'l 9'1 Sl I VN [eUIION papunog 00T pooid surdozeweqie)
/K103BNOI1D)
z10T joanud | oA1quid ysyeIqaz 8SLS'LSLSE 't |91 | ST| 1 |VYN [euIWON MWM%M 0016 [eI01ARYRY ourdozeuwreqre)
C
c c
g sl % 3 ﬂ g' m._u arewnls 10
=2 awen 1se7 %ﬂﬂm aweN (7/6n) Q g z 5 m SUOITRIIUIU0D) \H/mrww._.m_sﬂz _n_
m oy 0 oWWI0n aJewinns3 ulod 3 3 - 3 3 aansodx3 uoneJIIUaU0D (3/6n) A10ba1e)d aweN [edlwayd
=4 HOIH <) & ) -
S Arewinud (s)abers soroadg AS o m m & z palioday 109)J3 Jo adA L UOIEIUSOUOD) 103443 uowiwo)
< uonealgnd anIsuayaidwod @ @ ® = Jo adA 1
@ Iy @ ol e | w | e | 10943
g E 5 % = '
) - » =

(Panunu0)) *9z-p JuswyIeny

326



LA/08!

110C BIIOINPEIN ynpe UsiyeIqoz TITI'LES I'T {91 | ST | T | VN [eurtoN papunoqup) 08LI aApanporday surdozewreqre)
: : . : 0avO1 . d d
€102 snjen ynpe ysyeiqaz v681°0 't |9t |st| 1 | VN [RUILION popunoqu) S0 aanonpoidoy surdezeureqre)
wIsIjoqe1d
1oc (1| omuaanl | nonmoquey | €9z9TIST | 1L | 91 [ §1 | € | VN |  ewwon SGASER 00661 ooy | Qwdozeuqm)
wIsIjoqgeld
600C 1 jnpe jnoqn moqurey YrTyL9 'l 91 Sl I VN painses]N WWM_WM 08L1 y »m.%_%m bm surdozeureqie)
wIsIjoqgeld
010T ] ynpe mox moquiey 9LSL'SL 't 9 |st| 1 | VN [RUILION MWMMM 00T / %wﬁw_mm bm surdezeureqre)
wIsIjoqe1d
010¢ (1| ampe | non moqurey $181°89 P or| st | 1 | vN | pomsen o 081 ooy | Qmdozeuqm)
110C T | onuean[ | jnon moqurey £€979°T1ST I'T 9T | ST | € | VN [eurtoN c%cmw mmb 00661 [ed150[0maN surdozewreqre)
. . . . 2dvO1 3 d
010T ] ynpe mox moquiey 9LSL'SL 't 9 |st| 1 | VN [rUIION popunog 00T [eo150j0maN surdezeureqre)
BATAIN
1oc V1| omwoanl | wnonmoquwy | presgyel | 11 | 91 [ 1| € | VN | pomswop o 0686 Kmropy | Pudozewqm)
. : . : 0dvO1 . (Soroured d
€102 sn[en ¥npe ysiyeIqozZ ¥681°0 I'T {91 | ST | T | VN [eurtoN papunoqup) S0 ojoypedoisty surdozeureqe)
c
c c T
g S g S g g ajewns3 ulo
= aweN 1se] i (2/6n) 3 E z H S | suonesusouon R s Lo
= pasodx3 S g a :
m ‘oyiny vmmoo X3 :oEwMMZ 8)]ew1s3 104 3 3 - 3 — aansodx3 uo1RJIIUSIU0D >m|9m ._.m_mu_vz_ Aiobare)d aweN [ealwsy)d
=) Arewnd 4 2 HOIHAG S & Y 2 3 payioday 109443 Jo adA L v/ 108443 uowiwo)
= (s)abe1s sal0ads = = (=2 g o uolneJI1usduU0)
< uonealjqnd anIsuayaadwo) @ @® o @ = JoadAL
@ 41 ® @ w w e REITE
D B = ) [EIN d

(PanuBu0Y) 9z-p JuswyoEny

327



BAIE[ eepowt . . . . 2dvVO1 .
€10C PT | ofique ssoundey 68100 T 9or | ST 1 | VN [euroN popunog $0°0 reyswdojoraq duonsg
mouuru . . . . 2dVO1 .
6002 DI | oAiquid pEoTIRg 6810°0 I'T 9T | ST | T | VYN [euroN papunog S0°0 [esorARYRg suonsy
MOUUTIA . . . . 0dvVO1 .
110T J3uueg BAIR[ peoIEs $865°81 't [ 91| ST | 1 | VYN painsea]y popunog I'6v [pewdoppasq | surwerpAyuaydiq
Mouuty . . . . 0dvVO1 .
110T 13uueg BAIR[ I— (At4 N I'T |91 | s1| 1 | VYN paansesjy papunog 96 [erolaeyog | ourwerpAyuoydiq
. ) . . 2dv0o1 [eAIAING -N‘N ‘opruenjo)
vL61 [PBQOIAL | Hnpe ysyopnbso | €676°TSTST T |91 [ ST ] € | VN [eutwoN papunog 00000T Jr youe Ao
. . . . 0dvVO1 [eAlAINS -N‘N ‘eprurenjo)
vL61 [PBYOINL | J[npe ysyoymbsoN | €8T8'TYLST 't |91 [ ST | € | VN [eutioN popunoqu(| 00051 ot et Apotp
mouuru . . . . DAVO1 . QUOUWLIOH -N‘N ‘opruren|o)
102 OIFONHZ |  ¥npe B 85L0°0 T |91 | ST | € | VN paInsey popunoqun 90 JouLo0puz eown-[Kyorp
2dvO1 Suamuste. -N'N ‘oprurenjo}
10T eBAOUIUR[S jnpe dires uowwo) 6£6€°681 'l 91 Sl [ VN [eUTWION 0001 poorg _ Ty !
papunog eIOW-[AYRIP
/K103B[NOITD)
10T uas|0 ynpe Addnp 6078°C 't [ 91| ST | T | VYN painseay DAVOT Sl [eloIARYRY wexdopen)
papunoqun) : :
\AQQ . . . . OW—{O\H . Q
10T uas|O Jnpe no 96€Y°0 'l 91 Sl [ VN paInses]\ papunog £'C [elo1ARYH weldorey
c
2 c |S|S|F|3
5 SWeN 1seT] o (71/6n) g | 2 El g S | suonesusouo)d ereLuns3 ulod
< . pasodx3 aweN f A I R . AS 01 1NdNI
] Joyiny o UoWWoD alewns3 uiod 3 3|3 3 — ainsodx3 uoI1eIIUBIU0D iy Alobared dweN [eatwsyd
=) Arewnid 4 HOIHAG = & ® 2 o payioday 10943 Jo adA 1 / 109443 uowiwo)
» uoneslgn (s)aberS sa1oads anisuayasdwo @ > | 5 | = =2 0 adA topEnUILL0Y
5 Heand |- e PUHRIEHOO ) o 1 o | & | & | 3 $08CAL woy3
@ S - o [y d
= ~ /7w ~ hb\ ﬂ

(panupuoy) *9z-y Juswyoeny

328



ueikdozuag
. . . . DavVO1 ejuadodh)
9661 qoumam | dnpe 1m3anyg L69¥'¥E I'T |91 | ST | T | VN panseay popunog 81 [erorAvyag [AqISUrEXaf]
oIpAyeXoH
ed . . . . DdVO1 .
00T wpuey | TPT UsyeIqez 1L81°0 T |91 | ST | T | VN [eurwoN papunog 886°0 aAnonpoidoy suonsg
. . . . DdVO1 .
€107 eny | opuaan( ysyp[on 89000 't |91 |st| | VN pamSEdIN Bepuiog 9€0°0 aanonpoxday auonsg
mouuru . . . . 0dVO1 .
L00T adsoy, ynpe R 6LY1°0 't |91 |st| ¢z | VN [rUIION popunog 18L°0 aanonpordoy auonsg
mouuru . . . . DdvVO1 .
8661 wued | npe peogred 20900 T |91 | ST | T | VN [eurwoN papunog LLTEO aanonpoiday suonsg
. . . . DdVO1 . wistoqels N
L00T Ioguefog | oqiuoAn( £qo3 punoy $020°0 I'T |91 | ST | § | VN [eurwoN papuniog LTO /ABororskud auonsy
. . . . 0dVO1 . WSI[OqeIdIN/
L00T wgueleg | ynpe £qo3 punoy 20000 't | 91| st| s | VN [eurwoN popunog LT00°0 £Sojoiskug suonsg
jnpe . . . . DdVO1 .
L00T PUL | o ofiquio | PTEPOW BAL £€81°0 T |91 | ST | 1 | VN ponseay papunog 850 Teyudwdoranaq suonsg
BATE[ eyepowt . . . . DdVO1 .
€102 P11 ohiquio ssouedep 7681°0 T |91 | ST 1 | VN [euioN popunog §0 [eudwdoaAd(y ouonsy
oftueAn( exepaw . . . . DavO1 )
100T BN | ssoutede( 6LE00 't |91t |st| 1 | VN [eurwoN popunog 1o [eyuowdoraas( auonsy
[
o c|S|5|5|3
S ysi4 J z 5 g o arewnns3 juiod
5 SWENISET | 5s0dxg aleN (1/6n) 2o 2 |8 2o 3 | SHenniiBoned AS 01 LNdNI
5] Joyiny 10 Uowwon a1ews3 ulod 3 3 3 3 3 ainsodx3 UoII.IIUAIU0D _ (5/6m) Kiobayen aweN [ealwsyd
o HOIH 2 ) Y
S Arewiid (s)abers soroadg AS W m m & 2 palioday 109))3 Jo adA L OB 109143 uowwoD
< uonealjgnd aAIsuayaadwo)d @ @ = JoadAy
® 3 ® @ w w b 1083
o) » = oo = 1
= ~ I7\u ~ @ ﬂ

(panupuoy) -9z-y Juawyoeny

329



. . . . 0dVO1 QUOWLIOH
600T [PARID | dpuaan( | non moqurey 6£6£ 681 I'T |91 | ST | T | VN [eUIWON popunoqu(| 0001 Joumnopuy udjordnqy
£10¢ I jnpe ysyeiqaz 96891 I'1 91 Sl [4 VN [eurtioN voowwﬂwum__ 6’8 [esudwdojensq udjordnqg
(3591 91940
D Jnpe eyepaw 0dVO1
0102 ueH | ‘eare] ssourdey 6L£0°0 'L |91 |st| 1 | VN [eUILION popunog 10 [eiuawdofaasg udjoxdnqy
oK1quio
‘330
0 ueUBARIES ortuaan( dieo 6L8L°'SLES : 9 IS N BUIWION DaVOT 00 mEo:EMMoU uojoxdn
zioe JruoAn( s0fers werpy 'l I L I O feut papunoqun wl poog joidnqy
: : /K103B[N2I1D)
ueikdozuog
) . . . 2dvo1 . guadofdh)
00T SIAIYIS | d[rudAnf ysyeIqaz 9L5T'€ 't |91 | st| ¢ | VN [BUILLON] popunog 86T aanonpoxday [Kupowrexol]
oIpAyexoH
ueiAdozuog
: . . . 2dvO1 wstoqelsN ejuadojok)
zioe uay) | ympe UsypIon 6078 't |91 | st| T |VN [eUioN popunog St /KSojo1skug [Aqrourexal]
oIpAyexoHq
ueikdozuog
. ) : . 0dvO1 [eAlaIng/ gjuadojod)
9661 UOUIAM Jnpe [118on1g SIEV'vL 'l 91 Sl [4 VN painses|N popunog £6¢ Anperop IApowexap]
oIpAyexoH
ueikdozuog
. . . . 0dVO1 ©juadojok)
9661 UOLITRAM jnpe [118en1g SIEV VL 'l 91 Sl 4 VN painsesN popunog £6¢ PMorIn JAypowexap]
oIpAyexoH
ueikdozuog
BAIR] mouuru . . . . DAVO1 eyuadook)
L661 epnor) | ag —— €0£0°€S It ot | st 1 | VN pamsea popunog gl reyuawdoraAd -
oIpAyeXoH
c
g c | Sl 5|3
5 SUIeN 1seT o (1/6n) g | 2 = | g S | suonesjusuo slewns3 ulod
g , pasodx3 aweN ! A N - 5 X o AS 01 LNdNI
o Joyiny o uoWIWoD alewns3 uiod 3 J |33 |~ ainsodx3 uoI1eJIUBIU0D —(3/6n) Aiobsyed aweN [edlwsyd
=) Arewnid ¢ HOIHAG =) & o 2 = pa1ioday 109443 Jo adA L / 10943 uowiwo)
2 uomneolgn (s)3bers 19305 | 5\ suayaaduwio o |5 |a| g 0 adA L AR
5 HEMAND |y PUHREEOO o 1 o0 | & | 0 | 3 $08ahL w8y13
@ D = ) = d

(Panunu0)) *9z-p JuswyIeny

330



. . . . 0dVO1
€102 1SIOYLOA ynpe ysyeIqez S159°C I'T 9T | ST | € | VN PaISEIN papunoqup) 1T aApanporday uojordnqg
£10T 1 ynpe ysyeIqaz 8879'1 't [ 91| st | T | VN paInsea DAVOT 9'8 aanonpoidoy uajoxdnqg
: papunoqun) :
. . . . 0dVO1 .
€10T 1y ynpe [syeiqoz 6810°0 't |9t |sr| ¢ |VN [eUTION papunoqup) 10 aAnanporday udjordnqg
Jnpe eyepowt . . . . 0dVO1
L00T urddrg “oquaAnf ssoueder 88LE°0 I'T | 9T | ST I | VN [euroN popunoqup) I aanonpoidoy uojoxdnqg
. . . . 0dVO1 WIST[0qeIRN
600C [oaeID | duoanf | non moquiey 6€6€°681 T |91 | st T | VN [eutioN popunoqu() 0001 /ASooiskyd uajoxdnqy
. . . . 0dVO1 [BAIAING
€10C | npe UsIyeIqaZ 6€6€ 681 T |91 | sT] T | VN paImseay papunog 0001 JANELON udjoidnqy
(3591 91940
D) npe ByRpaW DAVO1 [BAIAING
010T uey | oAl ssouedey 88LE0 't 9 |st| 1 | VN [RUILION papunog I JAN[ELO usjodnqy
oA1quId :
‘339
_ . . . . 0dvVO1 [eAlAInS
10T sa10[g-se[s| | oquean( | dieds uowwo) TTerTee 't [ 91| s1| ¢ | VN [BUILION popunog 009L1 N[O udjordnqp
010C 0000y ynpe ysyeiqaz 9210°0 I'T |91 |s1] T | VN painseda]y DAVOT £990°0 Ayorxojousn uojordnqy
papunoqu() N
c
z S | S|S|5|3
g awe 1se7 Fw_nu_j (71/6n) 8 E z H S | suonenusouod ereLNsg 1U10d
S . pasodx3 aweN Py g = . o NS 01 LNdNI
5] Joyiny o LOWLLO alewns3 julod 3 J | 3 3| ~ ainsodx3 uoI1eJIIU3dU0D _ (3/6n) KioBayen aweN [ealwsyd
w. Arewinud upm qo HOIHAG & & 2 s = pa1iodey 10943 Jo adA 1 / 108143 uowwo)
uonealgnd (s)abers SO8AS | sasusyeadwon | ® o | F | @ g 10 adAL UonEnUSILOD
= A o ; T R R R 19843
1) D = % [y d
= ~ I7\u ~ ho\ ﬂ

(Panunu0)) *9z-p Juswyaeny

331



0dvO1

L1661 AyoreToeN ynpe ysypIon 7818°95 I'T |91 |s1| T | VN [euruoN popunoqun 00¢€ aanonpoidoy -830q ‘[0I3)SONS
) ) . . 0AvVOT €
L661 AqoreToRN ynpe ysypIon SYOTHI 't 91| s1| ¢ | VN [euroN popunoqun SL aanonpoidoy ©)9q ‘[019)S0NS
1102 ogong | MY | non moqurey v6£6'€681 't o1 | s1| 1 | VN [euroN DAVOT 000S [eyuswdoloasg -830q ‘[0I)SONS
0} 0AIqUId : : papunoqu) :
o[tuaAn( eyepaw ) ) ) ) DdVO1 o
110T 0310 | 1o crquio ssourdey v6£6°'€681 't |91 | s1| 1 | VN [euuoN popunoqun 000 reyuswdororsq ©)9q ‘[010)S0Y
o[tudAn( . ) . . 2dVO1 a ¢
1102 0390 | 1’0 k1quio ysy3erd v6£6'€681 T [9o1|sT| 1 | VN [eUoN popunoqu 000 [muswdoraasg ©)aq ‘[019)S0NY
SjuAMNSU0))
6661 Aejquoi, | opuoanf | jnon moquiey SHOTH1 't 91| s1| ¢ | YN [euItoN DAVOT SL poolg -839q ‘[0I)SONS
papunoqufy /K103B[N2I1D)
SJuUAIMSUO))
8661 Aejquory, | oquoanf | non moqurey SHOTPI Tlor| st ¢ | VN [euToN DAVOT SL poolg | -waq ‘osaisons
popunog /K103B[NOITD)
ysy Sunysy . . . . 0dAvVOT e €
¥10T umorg ynpe B—— 6£6£°681 't 91| s1| ¢ | VN [eUIWON popunog 0001 [eIoIARYSg ©)aq ‘[019)S0N
) ) . . 0AvVO1 o
900C 109010 ynpe ysy eg 6568'1 I'T |91 |s1| T | VN [EUIWION popunoqun 01 [e101ABYg ©)9q ‘[010)S0YS
. ) . . 0avVOo1
710T st BATE] USLRIQIZ 9LSL0STY I'T |91 | s1| 1 | VN [euIoN popunoqun 0SLIT [e101ARYSg auIBoOpI'T
C
c c T
s R e O I I B
5 ysi4 n 5 = g o alewns3 ulod
S| ewenise | ot sweN (1/6n) 6 |5 | |3 | 3 | suonenusuoy AS 0} LNdNI
8 ‘loyiny alewns3 uiod - 3113l < ainsodx3 uoI1RJIIUBIUOD KioBaren aweN [eatwsyd
= J0 uowwion o S 13| d |3 - (71/6n)
S Arewiid HOIHAG s s o 2 > palioday 10843 Jo adAL 109113 uowwoD
> uonealgnd (s)3berS sa1oads anisuayaadwod | @ & | & @ g 4o 8dAL uoIIeIIUBIU0D
= S iy . e T O O 10943
g ) NS & s :
S = B R I

(PanuRU0)) *9Z-p JuawYIERy

332



LA/08!

600 BIOAIQ | O0AIQUd UsyeIqez 6£6€681 I'T {91 | ST | T | VN [eurtoN papunog 005 [esudwdororsq UESO[OLLL,
BATE[ . . . . 0dVO1 .
00T SOMO | piquis | TMOD MOqUITY 9L00°LT 't [ 91| st| 1 | VN paImsea popunog €1L [BLEENENETq| LLEVEIA
BYEPIN . . . . 2dvVO1
00T ysequys| | oAiquia ssouede 9095811 I'T |91 |s1] 1 | VN [BUILION popunog €1g [euowdojanaq UBSO[ILI,
eepawt . . . . 0dVO1
000T ueiog | Ay ssouede( 88L8'LE T 9or st 1 | VN [euroN papunog 001 [eyuowdoraaaq UBSO[ILI,
14 SIJeIqo ° : : ° BUILION DHVOT 00S [elolAeyogq UBSO[JLL],
600C BILAIIO Jnp ysyelqaz eIere9 'l 9'1 Sl € VN [eur popunog I I
BAIE] . . . . 2dvVO1 .
200C SOMO | ocique | 0N MOquIEY 9L00°LT I'T |91 |s1 | 1 | VN paInseajy popunog €IL [e101ABYDEH UBSO[OLLL
eepawt . . . . 0dVO1
010¢C JosseN orruoAnf osouedef 0L61°C¢ 'l 9'1 Sl 4 VN [eUIION papunoqup 0LT [eI01ABYSYH UBSO[ILLL,
mouuru . . . . 0dvVO1
€107 YOSILL] BAIR| — 6L8LE 't |91 |st| 1 | VN [eUION popunoqu 01 [elo1ARYRY UBSO[OLLL,
K nf noJy moqure : : : : BUIWON DEVOT 0S1 aanonpoiday -219q ‘[019)SONS
6661 BlqUILL] d[tusAn! mnoxn moqurey 160%°8¢ 'l 91 Sl 4 VN [eur papunoqup I !
Kejquio. ortuaan( noJ} moqure : : : S VN [euTwoN D4VOT ST aanonpoxday -819q ‘[019)S03IS
8661 JqualL | dpuaAnf | jnon moqurey 8YEL'Y It |91 [ ! papunog ! !
c
o S 55 a._n._ S 3)eWNs3 JuI0d
=2 awen 1se Jnjcm_n_ (1/6n) 8 ) z : S | suonesusouod : :
M ‘aoyiny pasoax3 mEMz a1ewWwns3 ulod 3 I3 3 \M alnsodx3 uo11e1IU3dU0D >m|9m ..__Vm_%_vz_ KiobBareD aWeN [ealway)
<) Arewlid 10 uowiwoy HOIHAG S & ) g m_ payioday 10943 Jo adA L 10943 uowiwo)
» uomesNgn (s)abers sa109ds anIsusyaadwod @ ® = o g joadAL uone.ausduod
< restjand A SN S I A O 1943
D N = o iy T
= ~ n ~ » ﬂ

(panunuo)) "9z-p Juswyoeny

333



MOUUTIA . . . . DdVvVO1 .
600C Iojured BAIER] peayie.] 7681°0 'l 9l Sl 1 VN [BUITHON papunoqun S0 [eloTARyog SUIXBJE[US A
MOuuIN . . . . DdVO1 .
600C pured | oAiquid N Y681°0 't [ 91 | ST | 1 | VN [BUILLON] popunoqun S0 [e101ABYDE SUIXBJR[USA
ouf | Jo yiSu9| deydsoyd
7861 ‘sorwouorg UBdN moutm PSESESE 'l 91 Sl € VN [eUItON, DAVOT 008¢ \ms\:i:w (1&q1e4x0inq
uroqduudg | poyroads peoted popunoqun /ANTEHON -0)suL
JON
Sreydsoyd
< : . : : OAvOT d Cmok
¥10C ueH | oA1qu ysye1qay 9LSL'SLSL 't [ 91 | ST | 1 | VN [BUILLON] popunog 00002 [euawdojaasq (JAyehxoimq
-0sHL
SAVOT oreydsoyd
¥10¢ ueq | oAIquid ysiyeIqez £0€0°€0€ I'T |91 | ST | 1 |VN [euItioN 008 [esudwdoresdq (1Ayedxoimq
papunoqun) -Z)suL
SAVOT areydsoyd
10T ueH | oiquo USIeIqeZ £0£0°€0€ I'T 91| s1| 1 | VN [euroN popunog 008 [euowdojosd( (1Aypokxomnq
-OsHL
oul | o ypdu9] areydsoyd
¢ mouur . . . . DdVO1
861 sorwouolg uea IPIH 1991 I'T |91 | ST | € | VN [eUIION 000€1 [e101ARYDE (1Aypokxomnq
. peape] papunog
woq3undg payyoads -OsHL
JON
b : , : : 0dvO1 g
010T mey ynpe ysyoynbsoy 9L5T'8¢€ I'T 91| s1| 1 | VN [euroN popunog 101 aanonpoiday UBSO[OU,
. . . . DdVO1 [eAIAINS
600¢ BIIDAIIO jnpe ysijerqaz 88LY'LE Il 91 Sl € VN [eUIWoN popunog 00¢€ JANEON UBSO[ILLL
c
pel c | S| 5| a
m aweN 1se ystd (71/6n) g’ 2 m._ g S SUOIIRIIUIUO Srewnss julod
g _ pasodx3 aweN ! A | - 5 X 0 AS 01 LNdNI
] Joyiny o UoWWOD a1ewns3 uiod 3 J |3 |3~ ainsodx3 uoI1eI1UaU0D _ (3/6n) AKiobBayeD awWeN [edrwayd
o Arewd 4 HOIHAG =3 & @ o = palioday 108443 Jo adA ) / 109143 uowwoD
» uonealgn (s)3berS S90S | 5\ suayaaduwio O B B B = 0 adA LopeERleD)
5 nEaland |- e PUHRIEHOO ) o | o | & | & | 3 $08¢RL w3
@ b = fee) = d
= ~ /7.w ~ @» ﬂ

(panunuo)) "9z- Jusawyoeny

334



D0dvO1

€10T saeH jnpe ysiyelqoz 6L8L'E 'l 9'1 Sl I VN [BUILION papunog 0l aanonpordsy QUIXEJRIUI A
MOUUTA . . . . HVOT
110¢ Z)nyod§ jnpe peayIEg 8LS00 'l 91 Sl 4 VN painsea]\l w%ﬁ%oﬂ: n S0€0 aanonpordsy QUIXEJRIUI A
MOUUTA
10z amgos | aynpe ! . : : . DAVOT . [eAtAIng
[p peoIE 8L50°0 T 91| st T | VN pamsedy pepunognn $0€°0 JN[ELOI QUIXEBJR[UIA
€10 snfen Jnpe ysyeIqaz v681°0 e {9 |st| 1 |vN [eUION Eo_oamm_mb S0 A3ojoyedorsiy SUIXEJR[USA
¥102T 19g | oqiuaanf | non moquiey €520°0 : : : eu DAVOT : SHOTLIOH
I'T |91 | ST | € | VN [eurwoN papunoqun zo /umoopuz duUIXEBIR[UI A
mouuruua
I . . . . DdVOT1
T10T sewoy] | dqueAn( peoqed L69Y'6 I'T |91 | ST | T | VN [eurtoN papunoqun 0 [eIoIARYOg QUIXEJRUDA
c
o < c < py
s ysi4 % 3 I m._._ 9 alewns3 julod
= meZ 157 ERTEE] alleN (71/6n) 8 g z 3 3 Suo1IeIIUBIU0D o -
8 Joyiny 10 uowwoD arews3g uiod 3 J|3!3|~ ainsodx3 uole11usdu0) AS 01 LNdNI K1obBaren awiep [ealwayd
S Arewid (s)abe1s so10905 HOlIAG g2 (8|28 panioday 19013 Jo adAL ~ (b 10813 uowwo?
< uonelgnd ol ; anIsusyaadwo) @© @ =) @ =2 JoadAL Slei LLERIERR,
2 1 Ll e | @] o 19843

(PanunU0)) "9Z-p JuawYIERy

335



2dvVO1

T10t uey) eAle] [syeIqaz €0€0°€0€ I'T | 91| ST | I | VN [eUIoN papunoqu) 008 [esuswidojorsq v jouaydsig
Jnpe . . . . 0avO1
€00T soudog | oiquo [syeIqoz 8181°89¢ 'L |91 | ST| 1 |VN [EUIION] POpUNOg 00S1 [euewdoaaa( v [jouaydsig
Jnpe : _ . . 2avO1
£00T 10838 | 3 okiquie ysyeIqaz SSro'Tyl L 9T [ ST | 1 | YN [euIwoN papunog SLE aAnonpoiday V [oudydstg
€102 Suepy | oAique ysiyeIqaz 9€9€'98 I'T 90| ST | 1T | VYN [eUtoN DAVOT 8CC [esuswdofosa v jouaydstg
: papunoqun) :
44 Toyay] ynpe ysiyeIqoz 6L8L'E I'T 91| ST | T | VN [BUTWON DAVOT 01 [esudwdororsq V [oudydsig
: : papunoqun) :
< . . . . 0dvVO1 d d
110C nm | okiquio ysiyeIqo7Z 88LE°0 I'T 9T | ST | T | VN [eurwoN papunog I [eyuswdojonsq Vv Jouaydsig
€102 ny | okique ysyeiqoz 6L£0°0 'L 91| ST | 1 | VN [eurwoN DAVOT 10 [esuawidojonsq Vv Jouaydsig
: papunoqun) :
TI0z Sueny | oAiquo ysyaory 9LSL'SL 'L 91| ST | 1 | VN [eurwoN DHVOT 00T [esuswdojesq Vv Jousydsig
: : papunoqun) :
BAIE] eyepow . . . . 0avOo1
0002 BOMOK | <ot iquio asoundep L69Y ¥EL I'T | 91| ST | 1 | VN panseay popuniog ¢ [esuswidojorsq Vv jousydsig
ue BAIR] eyepawt . . . . DdVO1
800C wysIoewey | ‘ofiquis asoundep 9LSL'SL 'L | 91| sr| 1 |VN [EUION pepunoqun 00T [eiuewdoaaaq Vv jouaydsig
.m>.~.m~ m&aﬁug . . . . DAVO1
¥10C US| o haquio osoueder 9LSL'SL I'T |9t | st 1 |VN [eUTION popunog 00T [eyuewdorona( Vv [oudydsig
[
C c T
muo Sl ._ﬂ._ ok ﬂ m_._ 9 9Jewlls3 ulo
= awep 1se yst (71/6n) I E z 5 S SUOIIeIIUBdU0D JeLunss uod
3 . pasodx3 aweN ~ | =]z —~ | ® X AS 0} 1NdNI
i Joyiny 10 LOWIWOD) a1ewns3 uiod 3 3 - 3 - aansodx3 uoleIUBdU0D (3/6n) A1o0bare)n aweN [ealwsy)d
=) HOIH QD QD <) =
3 co_\MM_E _u_n_ (s)abers satoads BAISUD mn/QmEo M m W M W nﬂﬂmﬁwﬂwm 1903 40 2chL HOREAIIZLOS P HOHHe9
5 HEANd |y BUHIEEOO & | o | & | & | 3 $08ahL woy3
S & 5 % = '
N2 e R

‘(blZ = N) se1ewsg Juiod Mo1AS anisuayaidwo ‘qz- Juawyoeny

336



DdVON

110T nm | okiquid siyeIqoz ¥$$2000°0 4 | e8| 1 4 [EUIWON] popunog 10 [eyuswdofaasg Vv Jouaydsig
€102 ny | okiquo ysyeIqez 1201000°0 4 1| 638 I S [euroN DAVOT 0] [eyudwdorora Vv [oudydsig
: papunoqun) :
7102 Sueny | oAiquid ysiyaory 1062¥0T°0 z Im|es| 1 S [eurwoN DAVOT 002 [eyuswdofaasg Vv [oudydsig
: : papunoqun) :
eyEpAW ) . DAVON
7002 Suey ynpe osourdef 9€1€L96'L 4 I |es| ¢ I pamsesjy popunoqun 0TIg [eyuswdoraasg Vv Joudydsig
eyEpaw ) ) DdVON
100T eAlseq BAIE| ssouede( TSTLOIS 0 z I |es| 1 4 [eUTON papunoqup) 002 [eyuowdofaasq Vv [oudydsig
BAIE| eepaw ) ) DdVON .
0002 VLOMOA | o tiquo ssouedef Y9€9€9€°0 z I |es| 1 I pamseajy papuniog TIL [eyuswdofaasq Vv Joudydsig
ue BATR[ eyEpaw . ) 0avOo1
800¢ wgsoEwry | ‘olique osouedef 10627020 4 I |es| 1 S [eUION papunoqu 00T [eyuswdopaasg Vv Joudydsig
BAIE| eyEpaW . ) DdVON
¥10T US| o kiqui ssouede( 9LITESTO 4 | e8| 1 4 [eurwoN popunog 09 [eyuowdopaasq Vv [oudydsig
eyEpaU ) ) DdVON
1002 eajsed | 0Kiqus osouedef STLOISO0 z Im|les| 1 4 [eurwoN papuniog 0T [eyuswdofaasg Vv Joudydsig
oruoAnf eyEpaw ) ) DdVON
100T SHEDRIA ‘ete] osourder €9€5570°0 4 Im|es| 1 4 [euItoN popunog 01 [esuswdofaasg v [ouaydsig
ue &>H®~ m&mﬁwa . . Um—<o\,—
800¢ wgspemey | ‘ofiqus ssouede( 062+020°0 z | e8| 1 S [eurwoN papunoqun 0T [eyuowdofaasq Vv [oudydsig
C
pl c | Sl | 5|3
5 aweN 1se] ystd (/6n) q |z 7 |2 S | suonenusouos a1eWNsST U104
s _ pasodx3 aweN f LA A z 5 X AS 01 1NdNI
o Joyiny o LOWIWES ayewns3 julod 3 3 - 3 — aansodx3 uo1IeJIIUIU0D — (3/6n) Aiobare)d aweN [ealway)d
=} Arewnd 4 MOIAS & & ® 2 = payioday 109443 Jo adA L 19843 uowiwio)
B uores1|gn (s)3bers $1930S | 5\ suayaaduwo s |s |3 |5|¢g 0 adA LoMAIERID
& HESHANd gy PUHREHOO | o | 0 1 S | & | 3 J00chL wey3
m > = I o) [y g
NS e | R

(panunuo)) "gz-y wawyoeny

337



DdVON

L00T yopuejy | oqiueanf | dreo uowwo) 0L60569'C 4 1|68 | ¢ I paInseajy papunoqup ¥'5501 ymoIn Vv Joudydsig
eepow ) . DdVON A3ojoped
00T Suey | npe ssouedey 9E1EL96'L ¢ |1 jes| T |1 paInsedy papunoqup 0zl€ ss010) V [oudydsig
mouuru . . DdVON . A3ojotped
T10e HOIVHIN ynpe pesgred 679969T°0 4 I | 68| 1 I paseajy papunog 8'TS $5010) v Jouoydsig
T10z uey) | okique ysieIqez 80SLSE0'0T (4 I |es| 1 4 [euToN DAVON 0€6€ [eyuswidojoraq Vv [ouaydsrg
: papunoqun) :
e . . DdVON d d
€10C moy) | okiquid UsiyeIqoZ 1LLSS9T 0T 4 T | 68| 1 z [euTwoN papunog 020% [eyuowdororaq v ouoydsig
0102 JOMIODOW | oAIquuo ysiyeIqoz SESHPIT'T (4 I | 68| 1 S [euTwoN DAVOT or11 [eyuowdorora Vv Jouaydstg
: : papunoqun) :
2102 uey) | eamw USHRIQZ | H09ILISO c 1 les| 1| s euToN DAVOT 008 [uowdojonsq V Jouoydsig
: papunoqun) :
Jnpe . . DdIVON
£€00T toudos | o C1quio UsyeIqoZ 8609L56°0 4 IT | 68| 1 z [euTwoN pepunog SLE [eyuowdororaq v [ouoydsig
ynpe . . DdVON
€00T wuddg | o Ciquis ysyeIqaz 60¥00%C°0 (4 |68 | 1 4 [eurwoN papunog 6 aAnonporday v [jouoydsig
€107 Suepy | okiquio USRIQOZ | L068TET0 c 1 les| 1| s [euToN DAVOT 87C reiuswdojonsq V Jousydsig
: papunoqun) :
T1ot EIE)| ynpe ysiyeIqaz SPIT010°0 (4 I | 68| 1 S [euTwoN DAVOT 01 [eyuowdororaq v [ouoydsrg
: : papunoqun) :
C
g c | §1<c|§ 3
s usi Jlsz | &]¢ ) ayewns3 uiod
5 | PHPNPET | pasodx3 aweN (1/0n) 8 |5 | & |5 |3 | suomenuauod AS 01 LNdNI
m ‘oyiny 10 LoD ayewns3 uiod - 3 - 3 - ainsodx3 uolje.auaduod (3/6n) Aiobaren sweN |eslwsyd
=, o © ® o -
S Arewnid (s)aberg sa10dg NS o m m & 2 payioday 10943 Jo adA L UONEIUBIU0D) 10943 uowiwio)
< uolreal|gnd anIsuayaidwo)d @® @ @ = JoadAL
@ 8l © | @ | e | w 10843
2 A [ % N @
S8 le || e

(panunuoy) z-t Wawyoeny

8

™
™



so[ruaAn( mouuru . . DIVON [eATAING
1102 suws | e 14 B— S1v989T°€ T |68 | z [BUIION popunoqu 0821 JN[ELOI v Jousydstg
mouurur : . DAVON [eAIAING
100T luoyog npe — S1¥989T°€ | mjes| 1| ¢ [eurwoN papunoquy 081 i V [oudydsig
Aouur ) . DAVON [BAIAING
zioe HOIVHIN | ¥npe peogred 8TK6£99°0 T |1 e8| T I paInseay popunog o€l o V [oudydstg
. . DdVON . [eAlAINS
L00T yorpuey | opuaAnf | dieo uowwo) 0L60§69°T T |es| T |1 pomsed N popunoqu 7’5501 JN[ELO V [oudydstg
. . DdVON
€10T BUION ynpe [syeIqaz I€189LT'1 4 |68 ¢ (4 [eUTION pspunoqan 0001 mo10 Vv [oueydsrg
}npe . . DdVON
1002 VAN | o uaang [eIpIoms $TLOTS0'0 T | 1m|es| 1| T [eurwoN papunoqup) 0T yimoIn V [oudydstg
. . DdVON .
v10T Sueyz ynpe Aouuru drey 0£8€STI°0 T | 1| e8| 1 z [eUIION popunoqu 6t IMOID v Jousydstg
. . DdVON .
10T Sueyz Jnpe MOUUILL T8 1697900 [ Il 6'8 4 [4 [eurtioN papunoqup I'6¥ pmo1n v [oudydstg
sjnpe
14 pue 04 mouutu . . DdVON
1102 SIS | G4 uoanf B— S17989T°€ T m|es| 1| ¢ [eurtioN pepunoqu) 08zl ymoID V [oudydstg
cd pue [4
mouuru . . DHVON
zioz HOIVHIN | Jnpe B— 1218568°C Tl e8| 1|1 poIsed N popunoqu() L9 qmoIn V [oudydstg
mouuru . . DdVON
100T oyos jnpe peayIEg 208S80%°0 [ 1T 6'8 I 4 [eurtioN papunog 091 pmo1n V [oudydsig
c
T c|5|S[F|S
= SWEN 1se7] o (1/6n) g |2 z g S | suonesnusouod ereLunsH Julod
g J0 pesodx3 sweN O N S B S nsod AS 01 LNdNI A
5] yiny 10 UOWIWOS alews3 ulod 3 3 3 3 3 ainsodx3 uoI1eJI1UBdU0D — (3/6n) J0ba1en aweN [ealwayd
o MO QD
S Arewinud (s)aberg sa10adg NS W m W & 2 palioday 1089143 Jo adA L UOITEIIUAOUOD 10943 uowwo)
< uonealjgnd anIsuayaadwo) o @ = 10 adAL
@ 3 @ @ w w 10313
g E 5 © i @
) - » =

(panunuo)) ‘gz-y Juawyaeny

339



24vO1

0002 a3niqney ynpe Addnp L8E66E10 T | e8| T | ¢ [EUILION popunoqun VLT aanonpoiday V joudydsig
. . 2dvO1 .
T10t JoreH ynpe ysyp[on 0T£L000°0 4 1| 68| 1 € pamseajy papunoquar) 340 aanonpordoy v [oueydsrg
Mmouurur . . DAVON )
T10T HOIVHIN npe peyed 699697°0 4 T | 68| 1 I paseajy papuniog 8°TS aAnonporday V Joudydsig
sojuaAnf mouurur
10T soiderg | [ ‘synpe , $120100°0 4 | es| 1 S [eUTON DAVOT I aanonpoxdoy Vv [oudydstg
1 PU® 04 peayreq papunoqun)
sapuaAnf mouurur
110z soiders | 1 ‘snpe ; 0858050°0 c lules| 1| ¢ [euroN DAVON 91 reiuowdogoraqy v Jousydstg
14 P8 04 peaped papunog
mouuru . . 2dVO1
100T 1uoyos Jnpe peayred $120100°0 4 1| 68| 1 S [euroN popunoqup 1 aanonpoxdoy v [oueydsrg
. . 24vO1 .
L00T yopuejy | ojruoanf | dreo uowrwo) S€TL0000 4 I | 68| ¢ € poImseajy popunoqun 680 aAnonpordoy Vv [ousydsig
. . 2avVO1 .
00T Touro)sute | ynpe noxn umoIg SL8LT00°0 4 IT | 68| 1 S [eUToN Bepunoqu) SLT aAnonpordoy v Jouoydsrg
. . DdVON [eAIAINg
€102 BUI[OI ynpe ysyeIqaz 1€189LT'1 (4 | 68| ¢ 4 [eurwoN popunoqup 0001 Jr Vv [joueydsig
exepouw . . DAVON [eAIAINS
00T uey npe asouvdeg 9€1€L96'L ol mjes | T |1 panseay papunoqun) 0zi€ Jro— V joudydsig
. . DAVON ZNESUIN
£00T 31aquury ynpe Addnp 1€189LT' Tl mjes| 1| ¢ [eullioN popunog 00§ IO Vv jouaydstg
C
o c|S|5|5|3
g aweN 1se] ystd (1/Bn) g' 2 Z g S SUOIRIIUBIU0D) erewns3 uiod
5 0 pasodx3 aweN 2o s | ®° X AS 01 1NdNI
i yiny 10 UoWILOD ayewnns3 uiod 3 3 - 3 -~ aansodx3 uoljeauadu0d —(3/6n) A10Baye)d aweN [ealwsy)d
= MO ) @ )
S Arewnid (s)aberg sa1900g NS o o m & 2 parioday 199443 Jo adA L UONE.IUBIU0D 19843 uowiwo)
< uolnealignd anIsuayaidwo) @ @® @ @ = Jo adA1L
= a1 ® @ w @ w .
] S = : = d

(panunuo)) "qz-y Juawyaeny

340



BYEPIN . . 0dVO1
010C JOsseN | ynpe osoueduy | C0960PT'E T | mm|es| T | s [BUIION papunoqun 0§19 [eroraeyag | ouidazewreqie)
BATR] MOUUIN . . DdVON
z1oz JHAO |t iquis peoUIEA SISHTOr'Y C o jes | |1 pamsea papunoqup) 298 [eo1ARYg aurdozewreqie)
mouuru . . 2dvO1
10T sewoy] | opuoan( coue STLOTSO0 T [ 1m|es| T | S [euntuoN unoal 001 [eI01ARYRg surdozewreqre)
peayieq papunoqun)

. : DIVON d d
€£10T BUI[OIN jnpe ysiyelqoz 189LC10°0 4 I 6'8 C C [eUIION popunog 0l QAONPOIAY V [ouaydstg
100T AV Jnpe [rejpIomg 7€619¢€1°0 [ I 6'8 € S [eurtoN DAVOT 00t aanonpoidoy Vv [oudydsig

: : papunoqu) : :

. . DdVON
v10T Sueyz ynpe mouurw ey 189L210°0 z I | 68| 1 z [eUION popunog S aaponpoiday Vv [oudydsig

. . DdVON
10T Sueyz ynpe MOUUI d1eY 1¥8£900°0 T | 1m|es| T | ¢ [euntuoN popunog S aanonpoidoy Vv [ouoydsig

ejepawt . . DdVON
000T eporys jnpe asouedef 10v€€L80 [ I 6'8 [ [ [eurtioN papunog ¥89 [eyudwdoroaa Vv [oudydsig
eyepaw . . JdVON
000T eporys | ymnpe ssouede( 10€€L8°0 T | mjes| T |t [eUIWON popunog 89 aanonpoxday V [ouaydsg
eyepaw . . 2dvO1
2002 Buey | mpe ssouedy LI9PTILO T | m|es| T | ¢ pomsealy popunoqun LES aanonpoxday V [ouoydsig
£00¢C Toquuiy Jnpe non 1€189LT'1 [ Il 6'8 I 4 [eurtioN papunog 00§ QANONPOIdaY V louaydstg
c
o c|S|S|5|34
= awep 1se7 ystd (71/6n) J' 2 Fl g S SUOITEIIUBIU0D) drewns3 ulod
& , pasodx3 aleN A A N I B X AS 01 1NdNI
] Joyiny o LOWLLO a1ewns3 ulod 3 3| 3 3| ~ ainsodx3 uoI1e1IU3dU0D — (3/6n) KioBared SWeN [ealwsy)
<) Krewnd 4 2 MOAS S & o 2 3 panioday 10843 Jo adA L v/ 1083 uowiwo?
= (s)abe1s sa10ads = = (=2 2 o uolneJI1usdu0)
< uonealjgqnd anIsuayaadwo) @ @® © @ = 10 adAL
@ Ell| ® @ w w o 109443
m ) = I o) Jay g
S B B B

(panunuog) az-y Wawyaeny

341



24vVO1

z10z joanyd | oAiquid ysyeIqaZ $T6981ETL z I |68 | 1 S [eUIION popunoqun 0080L [ ERETe| ourdozeweqre))
aquaAn( . . 24vVO1
€102 RT | o) okiquis ysyeIqozZ 80£7901+C 4 I | 68| 1 S [eurtoN papunoquar) 009€T [esudwdoressq ourdozewreqre)
: : OdvO1 d d
10T snjen ynpe USYRIqOZ SY1T010°0 T |1 es | 1 S [UIWON pepunogqu) 01 [euawdofaasg surdezeureqre))
e . : DIVON : q g
€102 snen | oAiqud ysieIqez 1116200°0 4 I |es| 1 I pansedjy papunog LSO [esudwdojoersq ourdozewreqre)
BATE[ MOUUTN . . DdVON
zioz HORAO |10 peoIE SISYTor'y A T U S I O pamseajy popunoqun 98 reyududofara durdozeureqie)
VO SjuANIISU0))
1102 11| onueanf | jnon moqurey YIT9SLL'9 T |1 |es| ¢ S [rUILION @%ucmmn n 00661 poolg ourdozeweqre)
/K101B[N2IID)
YIVON SJUIMIISUO))
0102 I ynpe mox moqurey 9€$5700°0 4 | e8| 1 4 [euItioN papunog I poorg ourdozewreqre)
/K103B[NOI1D)
e : : OAVON d
T10T toanug | oA1quid UsyeIqeZ | 66156T6°01C T |1 ]es| 1 z [eUIION popunog 00978 [eI01ARYRY surdozeureqre))
: : 0avO1 g
10T sHIg BAIE[ ysyelqe’z 80€T901'tC C 11 6'8 1 S [BUILION papunoqun 009¢€¢T [elolaeyeyg surdazeureqien
¥10T snjen ynpe ysiyeIqez SH1T010°0 4 I | 68| 1 S [eurtoN DAVOT 01 [eIoraeyog ourdozewreqre)
: papunoqun) : :
ysguns . . OdVON
€10 ogpuerg | d[uudAn( poasupydng vP09STH 0 T |1 |es| ¢ z [eUIWON popunog 00§ [el01ARYRY surdozeureqre))
c
? S| FI15(|7|3
= usi4 J s Z g S alewns3 ulod
= aweN 1se p3500%T N (71/6n) 8 S g 3 3 SuOIIeIIUBIUOD AS O LN
m ‘doyIny 10 UoWWOD alewns3 uiod 3 = e T e 3 ainsodx3 uoIIeI1UaU0D (3/6) AKiobsyed aweN [edlwsyd
=, o © ® o -
S Arewnid (s)aberg sa1900g NS o m m & 2 parioday 199443 Jo adA L UONE.IUBIU0D 109443 uowiwo)
< uolneal|gnd aAIsuayaidwo) @ @ @ = Jo adA1L
= a1 ® @ w @ w .
5} N = ) = 1

(panuguo) ‘qz-y Juowyoeny




DdVON . WSI[0qeIdIA/
0102 g Jnpe moxn moquiey SSHST00°0 4 |68 1 I paInseay popunog 68°0 £Bororskyd surdozeureqre)
10T T | onueAn[ | jnox moqurey Y1T9SLL'9 4 I | 68| ¢ S JeurtioN n%mwowma 00661 [ed130]0INaN surdozeureqe)
AVON
0102 T ynpe mox moquiey 9€55200°0 4 | e8| 1 4 [EUTON] %o_éswm_ I [ed15o[omaN surdozeweqie)
DdVON [BAIAINS
T10t eIRINPEA Jnpe ysyerqez €LTLTLTT 4 | 68| ¢ 4 [eurwioN papunoqup) 08LI Jr oA surdozeureqre)
JdVON [eAIAING
10T T | onueAn[ | jnox moqurey 8€685LE'8 4 | 68| ¢ I paIsEIN papunog 0T6¥ ot surdozeureqre)
0dvO1 )
€102 sn[en ynpe ysyeIqaz LOTS000°0 4 e8| 1 S [EUTON] papunoqu) S0 A3ojoyredoisty osurdozeureqre)
avo1
L00T UIONSQALL], ortuaan( dieo uowrwo) L01S000°0 4 11 68 T S [eurwoN v%EMow:D 1 K3ojoypedoystyg surdezewreqie))
DAVON
T10t BIRINPEA ynpe ysyeIqez €LTLTLTT 4 I | 68| ¢ 4 [euItioN papunoqup) 08L1 IMoID ourdozeweqre)
IVON
110T T | opuean[ | jnon moqurey SES06£6'91 4 |68 | ¢ 4 [EUTON] 8@95 %E n 00661 PMOID outdozeureqre)
DAVON
600 g Jnpe moxn moquiey ¥S0€616°0 4 |68 1 I paInsea popunog 081 PMoID surdazeureqre)
DAVON
0102 I ow%uamww_ ok1quio uysyeigez | Lov8EoSTIE | T | 11 |68 | 1 | 1 pamsesy S 00219 [muowdoppraq | owdozewreqre)
C
C (- c M
W ystd (1/6n) m_ﬂ._ 4 3 m._._ g Su0I1eIIUAIU0D eIeLUNSS JU10d
= SWeN IseT | o 7/on o 3 g 3 3 !
1] “oyiny pasodx3 SuEN ayewns3 1ulod 3 3 - 3 \N ainsodx3 uoI1RJIIUSIU0D >m|9m |.__wm_m_vz_ Aiobare)d aweN [ealwsyd
g Arewiig Ewmsm cmwwmw MOIAS S| &|g|2&|s uw:oﬂmm a3 JoadhL | o o 183 uowwod
=< uonedljgqnd i : anIsuayaadwo) W H N % H 10 adAL 193
o = = & [SY d
= ~ ) ~ @ ..W.

(panunuo)) ‘gez-p Juawyaeny

343



SjuUAMNISUO0))

: - DdVON -N‘N ‘opruren|o}
10T eAouIue[S ynpe dieo uowrwo) €189LT1°0 T | mjes| T | ¢ [eutwoN popunog 001 poog i1 Aqor
/K107RINI1D)
110C Sroquijoy Ay mon moqurey 9T9€SST0 4 |68 | 1 4 [eurtoN DIVON 001 [eJorARyRg wexdofer)
: : papunoqun) : :
110T Srequijoy Jnpe Addnp 60C1580°0 C Il 6'8 € 4 [BUITION, DAVON 001 [elorAByeg wexdore)
: papunoqun) : :
. . DIVON
10T uasI0 ynpe Addng 89LT100°0 T | 1m e8| T | T [eurwoN papunoqun) I [eI01ARYRg weidoren)
. . 0dvO1
10T uas|o ynpe Addnp 189LT10°0 T | 1|68 | T | ¢ painsesN papurioqur) S1 [eIoAeyag wexdoey)
¥10¢ u3s|O ¥npe Addno LOTS000°0 4 1|68 | ¢ I pamsed]y %wmmm 0 [esorARyRg wexdoer)
1102 RIINPRIA Jnpe ysyerqaz 60606060 4 11 68 z S [eUTWION DEVO1 08L1 aanonpoxdoy surdozeweqie)
: : papunoqun) : :
€107 sneo | npe USHRIQEZ | L01S000°0 c i les| 1| s [euToN DAVO'T $0 oanonpoxdoy | surdozewqre)
: papunoqun) : :
: . D2dvO1 wsI0qeIdN
1102 VT | orueanf | jnon moquiey PIT9SLL9 T o 1m|es| €| s [eutioN popunoqun 00661 /ASoo1skyd ourdozeweqie)
. . DdVON WISTIOqeIdIN/
600C 1| npe moxn moquiey ¥S0€616°0 T | 1|68 |l I pamseay popunog 081 £Foj018KYq ourdozeweqre)
. . DdVON wsIoqelN/
010T 11| wnpe oz moquIey 9€55200°0 T o{mles| 1|t [eUwoN popunog I KSojorskug surdazewreqre)
c
o c | S|S|F|3
g aweN 1se] ystd (1/6n) b 2 Fl g S SuOIILIIUBU0D ereLunss julod
g , pasodx3 aweN A A N & \ AS 0} LNdNI
] Joyiny 0 UoWWoD ajewns3 uiod 3 33 - 3 ainsodx3 uoI3eI1uUaU0D _ Gy6n) KioBareD aWeN [edlwayd
= MO ) )
S Adewnid (s)obers sar0ads NS o 55 m & 2 palioday 108143 Jo adA L UONEIUAIUOD 10343 uowwo)
< uoneal|gnd anIsuayaidwo)d @® @® @ @ = JoadA L
@ a7 ®© @ w w o REITE|
QD B [ 3 = 1

(panunuo)) "gz- Jwawyoeny

344



MOUUTIA . . DHVON .
1102 1a8uruieg BAIR| peouIe £00€410°0 T ol |es | I paImsea popunog 8T [eiotaeyag | eutwerpAyuaydiq
Mmouurw ) . ODAVON ) -N‘N “opiuwen|o)
102 OIFONAZ |  Wnpe I $120100°0 T e8| o€ |1 paInsea papunogqun 90 aanonpoxdoy ejow-[Aporp
. . DdVON WSI[oqeIdN -N°N ‘oprurenjoy
¥10C eAOUIUE[S npe dieo uowwo 1€189LT'1 T |11 |e8| T | T [eurwoN papunoqup) 0001 /ASoporskug ow- (Ao
. . JdVON [eAIAING -N‘N ‘op1uren|o)
vL61 [PBYOIN | JInpe ysyopnbso | 668010+'901 T | 1m|es| €| T [eUioN popunog 000521 JN[ELO eroun-Auporp
. . 0avo1 [BAIAING NN ‘oprwenio)
vL61 I9BUOIN | ynpe Usyoynbso | 8SEK095°Th T |1 |es| €| S [eurwoN pspunoqan 000521 S o (Ama1p
Aouur ) . DAVON ) [BAIAING NN ‘opruren|o}
10T OIFONdZ |  Wnpe peoqreg $120100°0 T o168 | € |1 parnseay papunoqup) 90 Jra— o[
. . JdVON -N‘N ‘epiuenjo)
10T eAoufue[s | INpe dieo uowwo) 1€189LT'1 T | 1m|es| T | T [euioN popunoqu) 0001 [edrSojountuwy eroun-{Auporp
: . JdVON -N‘N ‘opruren|o}
10T BAOUTUE[S | ¥mpE dres vourmo) 1E€189LT'] T | 1m|e8| T | T [EUIWON papunoqup 0001 £Bojoyyedosty erw- Ao
mouurw . . DAVON . -N°N ‘oprurenjoy
¥10C OIFONdZ |  Wnpe peoqreg $120100°0 T |1 es| € | I pamseay papunoqup) 90 ymoIn oo
. . JdVON -N‘N ‘epiwenjo)
10T eAoufue[g | INpe dieo uowwo) 1€189LT'1 T | 1m|es| T | T [eUioN popunoqu 0001 qmoIn eroun-Auporp
mouuru . . DAVO1 . QUOWLIOH -N‘N ‘oprwenjo}
102 OIFONAZ |  ¥npe - $0¥£000°0 T e8| o€ | ¢ paInsea papunoqun 90 P ejow-|Auorp
c
c
2 c|5|S|F7|S
g awep 1se7 Jﬁcm_u_ (71/6n) m._._ 2 Fl m S SUOITeIIUBIU0D) eIeLunsH Julod
8 ‘oyiny pasodx3 SUEN 8)ew1s3 U104 3 3 ~ - M ol nsodx3 uoI1eIIUBdU0D AS 0 LNdNI A106a1e) aweN [ealwsyd
55 Arews jo Lowios Mo 202|323 a110da 90}43 o adA ~ (3/6n) 29 oL
5 Md | (s)ebess sa19ads INS =2 S |z || & pepIoday e L | uonesyusouon s 9
< uonealjqnd 2l anIsuayaadwo) o o © e = 10 adAL 19943
8 . Eleld&|ale

(Panupuoy) *z-p WawydeRy

345



DdVON . WSI[OqeIdN
£00T 123uepeg ynpe £qo3 punoy 10000000 z | 6s| s z [BUILLON] popunog LT000°0 /A3ojorskug auonsg
DdVON . [ealaIng
asav orruaan( oI UMoIg 7rL9000°0 z 11 6’8 4 1 painsea|N +97°0 X auonsy
800 | vomyyarg | M papunoqun) JAnrenoy
25@& X . {°52) DHVON ° ﬁwuﬁvaﬂoﬁo\wog QUOIISH
L00T Tewl] 01 0A1quId BEpoll eAR[ CIT0T100°0 4 11 6'8 1 I poInsea]\ popunog 861°0
eAel exepou : : BUIWIO DdVON 500 reyuawdoraaaq suonsyg
€10¢T 17 ‘ok1quo asourdef LLT1000°0 4 I 6'8 I 4 [eUIION popunog
o[uaAn( eYepow . . DAVON . d ouons
1002 SULSE A wzs . aquQS $570000°0 T olmles| 1|z [eurwoN popunog 100 [eusidofara el
vAel eepou : : BUIWIO DIVON S00°0 reruowdoraasg auonsy
€10C RT L ogiquie ssoudey 82100000 T mjes| 1| T [eurwioN popunog
Mouuit . : DdVON : dojoaa Quoxs
L00T adioyy | 3mpe peowE TL66000°0 T |mmjes| T | ¢ [EUIION popunoqun 18L°0 [ejuowdojaadq el
BATE] Aouurtr X : DdVON : N~E®EQO~®>®Q QuoIISH
600T PO | oh1qui S 75520000 T olmles| 1|t [eurwoN popunoquA 10 I
MouuTw ) ) DdVON . Juons
600C DN eATR] _ummﬁ.m 1 ¥$52000°0 4 I 6'8 1 C [eUIION papunoqup 10 [elolaeyegq q
mouuru . DdVON .
6002 2000y | okiquid Ew% L] scio0000 c lunles| 1| ¢ [euTmIoN Sopuno 500°0 [e1oIARYog suonsg
ut . DEVON . Cuusud
1102 1o8uruIog BATE] wmwﬁ.w“ LLTISTIO T | 168 | 1 I pamseay popumog ST [ewowdoroadq | durwelpAyuaydiq
c
C C c M
W ystd (1/6n) aﬂ 4 5 m._ g SuoIjeIIuUaduU0)D ereLunss julod
= aweN 1se : 71/6n 5 7 3 3 !
w. ‘ L_Mcw:,“ pasodx3 aweN 81eWwins3 ulod wh_, 3 \W_, 3 M aansodx3 uoIeIIUBIU0D >m|oM |.__vmﬂ._v NI KioBareD aWeN [eaIwsyd
= Arewiig h% :oEEmo MOAS =2 & 2 = = pa1ioday 100143 Jo adA L LONEAUZOUCS) 108443 uowiwo)
: $a109 = = =3 g & 1
.uA uonealgnd Amw_w_uw 1090S anIsuayaidwo) Nu q_-ow ® ﬂ H Jo adA 1913
8 . Elglels|d

(panunuo)) ‘gz-y Juawyaeny

346



ueikdozuag
. . DAVON [BAIAING euado[oh)
9661 PURIOM Jnpe [118anig 009L¥9¥°0 [4 11 6'8 C I paInsed]\ popunog (431 JAnTeroN IApowexaf
0IpAyEXoH
ueikdozuag
. : DdVON gjuadojok)
9661 UOLWAM | YInpe 1nsanig 009L¥9%°0 T e8| T |1 paInseaN popunog 281 ymOoID [Apouexol
oIpAyexoH
ueikdozuag
: . DdVON ejuadoroh)
00T uosspe) | oKiquid UsyeIqaZ 1929€$5°C T | mjes| 1| T [eUIWON papuncqup) 0001 [eyuowdopaaaq S
oIpAyexoH
ueikdozuag
BAIR[ mouuru . . JAVON euado[oh)
L661 daepno1) | el — TEOTLYE 0 Tolres | 1| parsedN popunog 89 [euowdoppad( [Kpourexol]
OIpAYEXoH
ueikdozuog
. _ DAVON ©juadojok)
9661 YoLpAM | Wnpe msonig TLSYLETO T |1 |es| T |1 panseay papunog €6 [elo1ARYd] -
0IpAyexoH
ed . . JdVON .
00T uop uep Jnpe ysyelqaz L0€9000°0 4 Il 6'8 4 [4 [BUILION popunog yov°0 aanonpoidoy suonsy
[ . : DdVON : d
€10T enH StuaAn| Usypron 6010000°0 4 Il 6’8 [4 ! palnsesjy popunog 910°0 QARINPOIASY uonsy
mouuru . . JdVON .
L00T adioy, ynpe o 0T6£000°0 z I |e68| ¢ z [eUION papunog LOE0 aaponpoiday suonsg
Jdiue, npe Aot 3 ° eurauao DdVON X aAnonpoxda uoIs
8661 wueq | Jop B— 89210000 T ol mmjes| T | ¢ [eutioN popunog €660°0 nonpoidoy 159
. . JDdVON . wsIoqeIdo N
L00T 1a8uejeq | oquean( £qo3 punoy 8€10000°0 T | 1|68 s | T [EUIwoN papunog LT0°0 /Sojorshyg suonsg
c
o c|S|S|5F|34
= awep 1se7 ystd (71/6n) J' 2 Fl g S SUOITBIIUAIU0D) drewns3 ulod
g , pasodx3 auwreN A I S I B . AS 0} LNdNI
] Joyiny o OO alew1s3 julod 3 3| 3 3| ~ ainsodx3 uoI1eJu8dU0D —(3/6n) KioBered awreN [ealwsyd
< Krewnd 4 MO-JAG S & o 2 3 panioday 10843 Jo adA | 10943 uowiwo
5 (s)abe1s sa10ads = = (=2 2 o uoleJ1usdu0D
< uonealjgqnd anIsuayaadwo) @ @® © @ = 10 adAL
@ T @ @ w w o 19343
m > = I o) Jay ]
D= e =

(panunuo)) *gz-y wawyoeny

347



JdVON

€10¢ I Jnpe ysijelqaz 9¢€9¢110°0 [4 11 6’8 4 4 [eUTTION, papunoqun) 6’8 PMoIH uojordnqy
010¢C 0000y jnpe ysyelqo’z $960000°0 [ Il 6’8 [ € paInses]\ DAVOT ¥990°0 Ay1orxojoudn udjoxdnqg
papunoqun) ..
. . 2dvVO1 uowt
600¢ [oae1) | oqmuean[ | jnon moquiey TSTLOTS™O 4 1|68 | ¢ S [euroN papunoqun 0001 - udjordnqg
€10¢ I Jnpe ysijelqaz 89LT100°0 4 11 6’8 4 4 [BUITION DIVON 1 [eyuowdoford(q uojordnqy
papunog
(3597 9[040
oJ1p) J[npe exepow DAVON
010C uey | Ceare] ssouedef $§20000°0 T mmes| 1| ¢ [euttioN popunog 100 [eyusuidofaraq uajoxdnqy
oK1quio
‘330
BATE[ MouuriN . . DdVON
1oz HOHRAO |01 quo B 9TE6TLY € T mmes| 1|1 pamsedy pepunoqup) 089 [euowdoraasq uajoxdnqy
dres YIVOT SjuAMNSU0))
10z ueueseieg | ofuoAn( sofew uppuy | $96SHOSYI c |1 e8| 1| ¢ [euroN papunoqun 00Tkl poojg uojordnqy
/K103B[NI1D)
BATR] MOUUIA . . DHAVON
z10T HMIAO | 1quo . 91€6TLY'E T |1 es |1 I paInsedy papunoquy) 089 [eloIARYRY udjoxdnqp
ueikdozuog
: . DdVON . eyuado[ok)
00T SIAIYPS | d[iudAnf ysyeIqaz 1961200°0 T |1 |es| ¢ (4 [euION popunog 86T aanonpoiday [qouExal]
oIpAyeXoH
ueikdozuag
) . DdVON . wsijoqe) ejuadojoL)
zioz wyd | npe UsypIonD 5161000 ¢ |mmjes| T | ¢ [eurwoN papunog Sl Sp/ASoLoiskyd [Ayowexaky
oIpAyexoH
c
o c|S|5|5F|3
= aweN 1se ystd (1/6n) g’ 2 Z g S SUOIBIIUBIU0D) erewns3 uiod
s . pasodx3 aweN LA A | ° X AS 01 1NdNI
] Joyiny 10 UoWWoD a1ewns3 uiod 3 3|3 3| 5 ainsodx3 uoI3eI1UaU0D — (3/6n) KiobareD aWeN [edlwayd
= MO ® ) @
S Arewnid (s)aberg sa1000g NS o W m & S payioday 19943 Jo adA L LOIEIUSOUOD) 10313 uowwo)
< uolreal|gnd anIsuayaidwo)d @® @ @ = JoadAL
= CIT| e @ w @ w .
Y S = ) = !

(PanuBu0)) *z-p JuawyIeRy

348



2dvO1

€102 ISIOYLON ynpe ysyeIqoy 691611070 4 Im| 68| ¢ € PaISEIN papunoqar] IC aAnonpoxdoy uojordnqy
€102 If Jnpe ysyeIqoz £0TE€L000 4 1| 68| ¢ € pamseajy DAVO'T 98 aanonpoidoy uojoxdnqy
: papunoqun) :
€102 If ynpe ysyeIqoz 11500000 z 11| 68| ¢ S [EUTON DAVOT 10 aanonpoidoy uojoxdnqy
: : papunoqun) :
jnpe eyepowt . . DdVO1
L00T wddid | gy ssouvdep $120100°0 T | rpes |1 S JeuIwoN papunoqun I aanonpordoy usjoxdnqg
. . 2dvOo1 WSIOqeIxdN
600 [PARID | d[ueAnf | jnoxn moqurey TSTLOIS O 4 I |es| ¢ S [eUIWON pepunOqE] 0001 /ASojorsuq udjoxdnq
. . DHdVON . [eAlIAINS
€10 I jnpe ysyeliqaz 9€9¢110°0 C I 6’8 4 [4 [eurtioN papunoqun 6'8 SOOI uoyordnqg
. . DHdVON . [eAlAIng
€10z I ynpe ysyeiqaz 7€96€87°0 T |1 les| T | 1 painsesN popuniog Tl o usjoidnqgg
(3591 9]04A0
w,wﬂv Jnpe eyepow DAVON TeAIAINS
0107 uey "ommm , ssouvdep ¥$ST000°0 T | rpes |1 4 [eurtoN papunog 1o Jro— udjoidnqy
‘830
_ . . DdVON [eATAINS
¥10T SOIO[1-se[S] | o[uoan | dreo uowwo) 87879808 4 n|es| ¢ 4 [eUIWON popumiog 00S6 o udjordnqy
jnpe eyepowt . . DdVON
L00T urddrg opuoanf ssouedep 9T9€5ST0 4 IT | 68| 1 4 [eurwoN papunoqup) 001 ASojoyredoisty uojoxdnqy
€10T 1SIOYHON ynpe ysiyeIqaz TETP198°0 4 I | 68| ¢ I pamsesjy DIVON 90$ PAMOID udjoxdnq
papunoqun)
c
g SIS|S|F7|3
T 5 _ =
= awieN 1se] Fm_nn_j (71/6n) g g 2 H S suo1eIIUdIU0D erewinsg julod
S . pasodx3 aweN P iy 2 . ] NS 01 LNdNI
5] loyiny o LOWLO arewns3 juiod 3 3 3 3 —_ ainsodx3 uoleI1usduU0D _ (3/6n) AKi1oBaren awep [ealwayd
m. Arewid @wmﬁm mw_owamwv MOTINS W m & & vlv_ peroday 109443 J0 adAL co:m._“_hwucoo 0943 uowwon
< uonealgnd ; aAIsuayaadwo)d @ @ @ @ W 10 8dA L :
@ El| @ @ w w e 10843
£ o I T T _
R - » =

(PanuBU0)) *(Z-b JuawyIeny

349



oruaan(

eyepowt

0dvVO1

1102 0BUO | 0 k1quio ssourdey €TSTLOT'S c e8| 1| ¢ [eurtioN popunoqu 000§ [euowdoroaaq -£10q ‘[0I0}S0NIS
o[tuoAn( . . DAVOT1 ¢
110 032110 0} 0K1quId ysySerd €TSTLOT'S 4 IT | 68 I S [eurtoN popunoquq 000S [esuewdorasa(g 19 ‘[019)S0NS
(3591 9104d
-0J11) JNpe P JAVON
‘orruaan( : . : QINSBd eyuowdorons -8)9q ‘[0I19)SOM
vI0T | SYAANITA wzs . I 0£06+08'€ T |1 es | o I p W popunoqui S¥L I 12400 199 ‘[012)S0)S
‘oA1quio
sjuaNISuU0))
6661 Aejquoil, | opuean( | jnon moqurey PP0ESE00 4 11| 68| ¢ S LGN Eo ww% m: SL poorg -€30q [0IISONS
punoq /K103RINOII)
SIUOMIISU0))
8661 Aejquary, | opoean( | jnon moqurey €0T61€0°0 4 1|68 | ¢ 4 [EUIWON] WWMNM ST pooig -10q [010}S0)S
/A107RINOIID)
ysy Sunysy . . DdVON o1ng ¢
¥10T umolg ynpe ssotueg 89.2100°0 z | 68| ¢ 4 L EHUNG popunog I LEANIEES | £19q ‘[0IAISONS
08o11 ®:Q®>_.—.= nox moqure : : euUItIo DdVON BIOIARBYQD -819q ‘[0I91S01
1102 O | o)okiquo | OB MOQUIBA | LOEISILTI T | mjes| 1| T [PUION popunoqun 000S [BI0IABYIG 19q ‘[OI9)SONS
o[tuaAn( exEpaw ) ) DdVON e €
1102 08210 |0k iquio osoundey | LOEIBILTI T | mmjes| 1| T [PUION popunoquy 000S [BI0IABYIEG ©)9q ‘[019}S0NS
o[ruoAn( ) ) DAVON o
1102 ofaup | o fiquio ysySe[q LOETS9LTI 4 1| e8| 1 4 LHHUNG popunoquA 000S [eI0IARYDY £12q ‘J01ISONS
. . 2avOoT g €
9002 13251010 ynpe ysy eRg €L01500°0 z | 68| ¢ S [eurwoN papunoquy) 01 [eIoIARYDg £10q ‘[0IAISONS
. . DdVOT1
Cc10¢ st BATR] ysiyerqaz 6T¥0200°C1 4 I 6'8 1 S [eUTION papunoqun 0SLIT [elolAByeg QuIed0pIT
c
o c | S|s| 5| &
= usi J |z . g S alewns3 uiod
S | ewenwen | it swen (/6n) 6 |5 | & |3 | 3 | suonenuauod AS 0} LNdNI
2 ‘aoyiny ayewns3 uiod - Sl 13| ~ ainsodx3 uo11eI1U3U0D AKiobaren aweN [eslwayd
=, i) uowIwoD p = | 3| 5|3 - (71/6n)
) Arewlad MOIAS =2 =2 =) ® > paliodey 109443 Jo adA | 109143 uowwo)
o
2 uonear|gn (s)abers sa1080S | 5y aadwod | @ & | a|=|¢g 0 adAk uone.nusouoy
5 S BT e e || e ] ot s
@ S = : = d

(panunuo))

‘ac-t wswyoeny

350



D2dvO1

6661 Aejquory, | Snueanf | jnox moqurey 8809900 z Im| 68| ¢ S [euIuoN popunoqup] 0S1 aAponpordoy ~€10q [010ISONS
< ¢ . . DAVON d e10q ¢
8661 e[quorl, | o[rueAnf | non moquiey 189L210°0 z | 68| ¢ 4 [eurtoN popunog 01 aAnonpoday £10q [0I0ISONS
L661 AyoreToRN ynpe ysypIon 9L1TEST0 z | 68| ¢ S [eurwoN DAVO'T 00€ aAponporday -€10q ‘[013)S0NS
: papunoqun) : :
L661 AyoreToRN ynpe ysypIon PP0E8€0°0 4 I |es| ¢ S [EUIWON DAVOT SL aAponporday -€12q ‘[013)S0NS
: papunoqun) : :
(3591 9104A0
-9J11) Jnpe
10¢C SYHANITA dqruaAnf Aomupu 0€06¥08°¢ 4 I 6’8 1 I paInsea]y DIVON SvL aanonporday -B)2q ‘[019)S0NS
‘enze] peaye papunoqup) : :
‘oA1quio
. . DdVON [eAlAINS _ ¢
900C I9[_101D jnpe ysiy ejog 1€189LT 1 [4 I 6'8 C C [eUIION papunoqun 0001 JAN[BUON ©)0q "[010)S0NS
6661 Aejquoi] | onueanf | jnon moquiey 0TTST161°0 z Im| 68| ¢ 4 [eunuoN DIVON 0ST PMoID ~€10q ‘[012)SONS
: : : : papunoqun) :
8661 Aejquoiy, | oquaanf | jnon moqurey 0TTS161°0 z Im| 68| ¢ 4 [EUIuON DIVON 0S1 PMOID -€10q ‘[010)S0NS
: : : : papunoqu) :
(3591 9194Ad
-9J1[) Jnpe
“afruaAn( nowmH 1l ogosvos' ¢ |l es| 1|1 pamseay DHVON shL ymoIn | -e19q “[o19SONIS
v10T | SYAANITL wtﬁ . peonEd popunoqup) !
‘oK1quuo
o[ruaAn( . . 0dvO1 orma €
110T ofauo | o faquio | OB MoqUIEY €TSTLOL'S z | e8| 1 S [eurtoN popunoqun) 000S [esudwdojanaq £10q [010ISONS
c
o c|S5|5|5|3
= aweN 1se Fm_mn_j (1/6n) g g Z 5 S SUOITeAIU3dU0D Srewnsg ulod
S ) pasodx3 aweN Py g = . o AS 01 LNdNI
5] Joyiny 0 UoWIWon arewns3 juiod - 3|5 - 3 ainsodx3 UoI1BIIUBdU0D — (/6N KioBaren aweN [ealwsy)d
= MO ® ) @
5 co_\MM_E_Mn_ (s)ebers satoads SAISUD K%co & & W & W uw%ﬂmm Wau3 o sdhL uole11usdu0) 10943 uowwod
3 HEHAN | e PIHRIEHO T o | o | & | & | 3 joediL 1943
m > = I o) [ d
o2 le g

(Panunu0)) "ge-p WawyIeNY




BYRpowI
000T ueiog | eare| RGN C £9€5520°0 T | |es| 1| ¢ [eurtioN %wm%ﬂ 01 rejudwdopaaq UBSO[OLLL
T10T ZZILNEN eATR] WMMNM 16¥1100°0 T |1 e8| o1 4 [eUIWON nmmMAMMD S0 [esuawdoraas UesO[oLLL
600¢ BIRAIO ynpe ysyeIqez SESYOYE0 z I | 68| ¢ 4 [euroN %wmmm 00t [eIOIARYRY UBSO[OLL],
200C soarg |, el gnon moqurey ELSTPLI'O ¢ |l |es| 1| 1 pamnseajy DIVON R [eI01ARYOg uesopou ]
‘oA1quio : papunog : :
ByepowI
0102 JosseN | oqmuoanf Omw:w% C £€78980°0 4 I | 68| ¢ S [EUIWON c%umwﬁm_m: 0L1 [eI01ARYDY UBSO[OLL,
10t Z)nyoS BAIR] moutiut 16¥1100°0 [4 I 6’8 I 4 [eUITUON. DIVON S Al [e1o1ARYRYq UBSO[OLL],
peayreq : papunoqun) : :
4114 Z)nyodS npe Aoutat 99%1100°0 C 11 6’8 4 1 painseajN DIVON 6¥v0 [elolaeyog UBSO[OLLL,
peayreq papunoqun) : :
€10C osig BAIR[ monu SY12010°0 4 11 6’8 1 S [eurwioN DAVOT (1} [elotAeyog UBSO[OLLL,
peayre] papunoqun)
s1j Sunysr .
¥10¢ umolrg jnpe 1 m%&%ﬁm 1€189LT'1 4 11 6’8 4 C [eUTwoN U%MMNWHD 0001 aanpnpordoy -€39q "[0I9)SONS
s1y Sunysrt .
¥10T umorg ynpe = OWQ%SM 89LT100°0 4 I | 68| ¢ z [EUIWON @muwwm_u: 1 aAnonpoxdoy -£30Q [0IISONS
ysyy Sunysy . . OdVON - ‘
1102 UOSURA)S ¥npe ssouueIs 89210070 z In|e6s| ¢ 4 [eUION popunoqun I aAponporday ©12q [0I)SOIS
c
2 c|S|s|5|3
& usi J |z J g ) alewns3 uiod
Z | ewenisen | ot sweN (1/6n) S |5 [E |2 | 3 | suohenuduoed AS 03 LNdNI
8 Lloyiny o OO a)ewns3 Juiod 3 3 - 3 — aansodx3 uoIleIIUAIU0D — (3/6n) Aiobare)d aweN |ealwayd
=) Arewiud 4 2 MOIAS S & ) =) m. paliodey 109443 Jo adA 1 1/ 10343 uowiwo)
= uonealgn (s)s0erS $319308 | 5\ suayaadwo @ = | 2|7 =2 0 adA uonenusouoy
3 HENANd ey PURRICHOO o | o | & [ & | 2 109001 10943
g & 5 & AN w
> ~ » =

2

(panunuo)) ‘gz-y uawydeny 1o



mouuru

DdVON

4114 Z)nyog jnpe peoye,] 99%1100°0 [ 1T 6’8 C I paInses|\ papunoqun ovy 0 aanpnporday UBSO[OLLL
. . DHdVON [eAlAINS
600¢C BIIATIO jnpe ysyerqoaz LT¥TOLT O 4 11 6’8 € C [eUTWION popunog 00¢ /Ao UBSO[OLLL
Amouurur : . DAVON . [eAlaIng
z10e 2y ynpe o 99¥1100°0 T | 1|68 | ¢ I paInseaN popunoqur) 6v°0 o UBSO[ILLL
mouurur . . DHVON .
z1oe 2y ynpe pEonIEd 99¥1100°0 T | 11|68 | € I painseaN papunoqup 6v1°0 A3ojoyedosty UBSO[ILLL
. . DHdVON
010T mey unpe ysyonnbsoy T916L5T°0 (20 I A G O 4 [eUION popunoqup 101 paoID UesOILLL
BYEPIN . . DHdVON .
00T yseqrysy jnpe osoueder Y16S6+¥£°0 C I 6’8 [4 I paInses]N papunoqun 69¢1 mo1n UBSO[OLL],
zZmyd npe Aouutr ° . QINSLd DHVON : MOL ueSOJI1L
z10e Yo nnp pesyEd 99%1100°0 T | 11|68 | ¢ I p W papunoqun] 610 LIZICES) 1oLLL
600C BIDAIIO ynpe ysyeIqez 1£T6L6T0 4 1| 68| ¢ 4 [eurwoN DIVON 0S¢€ Ayrorxojousn UBSO[OLLL,
T : papunoqun) T .
. . DAdVON
600¢ BIOAIIQ | OAIquo ysiyeIqoz 8L8099L°0 4 I |es| 1 4 [EUION papunog 00€ [eyuowdofassq UBSO[OLL],
BATE[ . . DHVON .
T00T SOMO | ogiquis | OB MOqUITY ELSTYLIO 4 I |es| 1 I pamsesjy papunog I've [eyuowdofassq UBSO[OLL,
BYEPIN . . DHAVON
£00¢ yseqrys| | oAiquid ssoundep LS9E86€0 4 I |es| 1 (4 [eUroN popumog 961 [epuowdofassq UBSO[ILL],
c
g SIS|S|T7|3
T 5 _ =
= aweN 1se] Fmrnk (71/6n) g g 2 H S suoI1eIIUdIU0D drewnsg julod
S ) pasodx3 aweN pay 2 = . ] AS 01 LNdNI
5] Jloyiny 10 LOWILIOD arewns3 ulod 3 3 - 3 = ainsodx3 uo1IRIIUIU0D — (3/6n) A10ba1e) awiep [ealwayd
=8 MO ) =) )
5 co_mw_Eﬂn_ (s)ebers satoads AAISUD ww_/QmEo & & W & m _uwwﬁ%_%m 1003 4o 2dfL LD PR3 HOHRO
< neanand | U5 Isuay S I O I R 10901 183
£ o I T T _
] - ©» =

(panunuo)) "gz-y wawydeny




mouurur . . DAVO1
T10T sewoy[, | oquoAn( S £9€5570°0 z 11| 68| ¢ S [EUION papunoqu 0 [elo1ARY g OUIXEJE[UOA
MOUUTN . . DdVO1 .
600C ojuted eAe| peouE L015000°0 T | mmjes| 1| ¢ [EUION Pepunonn) $0 [eI01ABYIE dUIXBIRIUI A
MOuuriy . . 0dvO1 .
600T woyured | oAiquid pusTEg LO15000°0 c | mjes| 1| ¢ [euIioN papunoquy) $0 [eI01ARYIE dUIXBIR[UIA
WGy,
oul | Jo yp3u9l Jrp— 5 areydsoyd
IvVO1 [eAIAINg/
861 ‘sorwouolg RLSA , 8€SE€S6°0 T |11 |68 | € S [eurtuoN anoau 0082 £reno (1Ayahxoinq
uroq3undg ‘poyy10ads prated popunoqun HIEHOW -7)suL
JON
oreydsoyd
10T ueH oK1quid ysyyelqez IOSYITOI 4 I 6'8 1 [ [eUTION papunog 000% [eyuswudoroaad (14yrexoing
“OSHL
9reydsoyd
¥10¢ uey | ofiquid ysiyeiqez £091L18°0 4 I | 638 I S [eurwoN DAVO'T 008 [ppudwdofaaa (1ypakxoing
papunoqun) -
reydsoyd
10T ueH oA1quid ysiyerqaz 6£¥0€8¢°0 [4 I 6'8 1 C [BUTION. %MMWM 0S1 [eyuswdofasag (1Aysehxoing
-OsHL
wwGy
oul | Jo Su9| reydsoyd
¥861 ‘sorwrouorg UBQA BMM MWE 08TH6£9'9 (4 | e8| ¢ 4 [eurtoN %ﬂwﬂm 008L [eIoIABYRY (1&y1ehx0inq
uroq3uudg | paygroads protyed -7)suL
JON
0102 ey ynpe ysgoynbson €0118%1°0 z I | 68| 1 z [EUIWON Mwmmm 8S oanonpoidoy UBSO[OLL],
BBPIN . . DHVON .
00T 1yseqrysy unpe ssoundep P16S6v€°0 T | e8| ¢ 1 panseay popunoqur 6'9¢€1 aanonpoidoy Ueso[ou],
c
c
o S 5|5 J| o alewns3 uiod
g awep 1se lnjsm_n_ (71/6n) 3 z z 5 S SUOIRAIUAIUOD) ; 5
m “oyiny pasodx3 :oh%mz 9)ewns3 uiod 3 3 - 3 \3/ aansodx3 uoI1e.J1uUdU0D >m|oM|.__wmm_vz_ A10bare)d aweN Jeaiwsayd
S Arewid Amvw%mum mm_omgw MOTINS S|l |8 |8 W perloday way3g0adhL [ 00 nusalion 10343 vowitiod
=< uonedl|qnd A anIsuayaidwo) o o o w & JoadA ) a3
a5} » = e [N d
= ~ n ~ « ﬂ

=t
(panunuo)) "gz-y Juawydeny 12




€10 sneH jnpe ysyerqaz 89LT100°0 4 11 6’8 1 4 [eUTtIoN MwMMMM S0 aanonpoidoy QUIXBJB[US A
MOUUTN . . DdVO1 .
110T Zmyds | ynpe - 9652000°0 T [ m|es| T | ¢ pomseay popunoquA $0€°0 aanonpoidoy SuIXefe[ud
mouurn . . DHVO1 . [BAIAINS
1102 zmyas | ynpe g 9652000°0 T | es| T | o€ pamseay popunoqun $0€°0 NEION suIxeye[uaA
€102 sn[en ynpe ysiyeIqaz L01S000°0 T |1 |es |1 S [eurtuoN DAVO'l S0 A3ojoypedoisty SUIXEJR[USA
: papunoqu) : :
MOuuTN . . DAdVON .
110T 2)nyo§ jnpe peote, 26182000 C 1T 6’8 4 1 paInses]\ papunoqun YOT°1 A3oroypedoistH QUIXBJR[US A
MOUUTN . . DdVON .
110T Zmys | ynpe - 61820070 T e8| T |1 pomseay popunoquA) POL'T pmoID QuIXEfE[Ud A
. . DdVO1 . QUOWLIOH
¥10C 19g | onueanf | jnon moqurey 1890000°0 z | 11| e8| ¢ S [eUIWoN popunogu) z0 JouLopuy SUIXEJR[USA
€102 snen | ofiqud ysiyeIqaz $912220°0 T |1 |es |1 I paInseay DIVON 24 [euswdorars SUIXEJR[USA
papunoqu) :
MOUUTIA . . DdVON
600¢C Jojuted BATE[ peote, 189LC10°0 [ I 6’8 1 C [eUrtioN papunoqun S [eyuswdofoasq QUIXBJB[US A
MOUUTN . . DdVON
600C wured | oAiquid o 189221070 T |1 |es |1 z [euntuoN popunoqun S [epuswdojoadQ ourxeye[ua A
c
2 S| 55|58
g aweN 1se7 ustd (1/6n) g' 2 ) g S SUOIIRIIUBIU0D) glewinss ulod
g q0 pasodx3 aweN ! S - I I . AS 01 1NdNI
8 yiny o Uowon a1ewWNST 1UI0d 3 3| 3 3| ~ aansodx3 uoIeIIUBIU0D — (3/6) Ki0Ba12D aweN [edlwsyd
S Arewnd ¢ MOIAS g | & |28 |5 palioday 103443 40 adAL 1093 uowiwo
S (s)abe1rs se19ads = = =2 =2 o uolyea3usdU0D
< uonealgnd anlsuayaadwo) ® @ @ @ s 10 adA L
3 o @ | e | o | e | 10843
2} B = X [ d

(panunuo)) "gz-y Juawydeny

355



Fall 2019

ANENT OF 5,

L7
KR 3
o e

Q
«
3

“rch 5,

&

HOWDS



	Structure Bookmarks
	ECOLOGICAL HAZARD ASSESSMENT OF CONTAMINANTS OF EMERGING CONCERN IN THE U.S. GREAT LAKES BASIN 
	September 2019 
	ECOLOGICAL HAZARD ASSESSMENT OF CONTAMINANTS OF EMERGING CONCERN IN THE U.S. GREAT LAKES BASIN 
	September 2019 




