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ATTN: Allen Etchepare
4599 McDermott Road
Maxwell, CA 95955

Dear Mr. Etchepare:

We received your February 21, 2007 Petition to Intervene in the Application For Certification
for the Colusa Generating Station (CGS). | appreciate that you also communicated your
concerns to us prior to filing. That has given us additional time to research your concerns and
prepare a response that we hope you will find complete. By copy of this letter, we will also be
submitting this response to the docket at the California Energy Commission.

Enclosed you will find detailed responses to the concerns raised during our conversations and
in your Petition. In summary, we do not believe this project will have an adverse impact on
your property or business. Some of the points you brought up are not typically addressed on
other projects and have required some time to complete the research needed to demonstrate
that. This is particularly true of the air quality concerns. We appreciate your patience while
we have undertaken this analysis. To briefly summarize our responses to your four issues:

1) AIR QUALITY: Emissions from the CGS will have no adverse impacts on agricultural
resources or operations. Pollutant levels emitted from the CGS will not violate any ambient
air quality standards established by the U.S.Environmental Protection Agency or the
California Air Resources Board. These levels are explicitly set at levels to protect both human
health and crops. Of particular concern to you, based on our meeting, was the effect of a
possible increase in ozone due to the operation of the CGS. But, as we demonstrate in our
response, both local and regional ozone concentrations are expected to decrease as a result of
plant operation.

2) NOISE: As stated in the AFC (Section 8.5.2.2), noise levels inside the closest residence
would be 36 dBA at night with the CGS in operation. The interior residential noise
environment should not exceed 45 dBA according to the U.S. Department of Housing and
Urban Development. CGS operations fall well short of that threshold. For comparison, a
level of 60 dBA is the approximate sound level of a normal voice.

3) ELECTROMAGNETIC FIELD: Electromagnetic interference is negligible outside of the
CGS, with the only potential being near existing power transmission lines. At a distance of
30 meters from a transmission line, one would expect an electric field of 0.3 milligauss and a
magnetic field of 7.1 milligauss. This is the approximate discharge from a color television.
There will be no effect on radio transmissions from CGS since the transmission lines are
already rated for a maximum voltage of 230 kV and our operations will not increase that
threshold. No interference to GPS or laser communications is possible due to the extremely
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high frequency (1.38 GHz) and line of sight nature of this technology (CGS emits a frequency
of only 60 Hz).

4) LAND USE: The CGS is not expected to negatively effect the marketability of local
property. This project is consistent with existing land uses in the area and with County policy
on the siting of power plants. Furthermore, it will be located adjacent to the Delevan
Compressor Station, which is a similar type of facility.

Further details on these topics are provided in the attached document. | would expect that you
would have some questions pertaining to this submittal. \We would be happy to meet with you
to discuss these responses and answer any other questions you may have. Thank you for your
thoughtful review of these issues.

Sincerely,

%/4%@4

Andrew Welch
Vice President
(240)723-2304

awelch@cpv.com
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1. AIR QUALITY
IMPACT OF COLUSA GENERATING STATION ON AMBIENT OZONE

As a result of daily operations, the proposed Colusa Generating Station (CGS) will emit carbon
monoxide (CO), oxides of nitrogen (NOy), oxides of sulfur (SOy), particulate matter less than
10 microns in diameter (PMyg), particulate matter less than 2.5 microns in diameter (PM ),
volatile organic compounds (VOCs), and polycyclic aromatic hydrocarbons (PAHs). As
discussed in the related portion of this response, Agricultural Resource Impact Analysis
(beginning on page 1-6), pollutant modeling and analyses demonstrate that air and soil
concentrations® of these pollutants will be below applicable crop-protective ambient air quality
standards.

Another pollutant that is of concern for its impacts is Oz, which can be formed from precursors
emitted from the project. Local and regional O; concentrations are expected to decrease as a
result of the proposed CGS. The basis for the expected regional decrease in Oz concentration,
as a result of the CGS, is the focus of this paper.

The Applicant demonstrates in this document that both the immediate and regional O3
concentrations are predicted to decrease. Hence, no impacts to agricultural resources
associated with increased O3 concentrations are anticipated.

Potential Impacts of O3

Scientific research and regulatory agency publications have shown that ground level O3 can
have adverse effects on public health, sensitive populations (i.e., asthmatics, children, and the
elderly), and public welfare (visibility, animals, crops, vegetation, and buildings). Two recent
and comprehensive publications on the effects of O3 are the U.S. Environmental Protection
Agency’s criteria document (U.S. EPA, 2006a) and staff paper (U.S. EPA, 2007). These
documents will serve as the bases for the U.S. EPA’s upcoming decision-making process to
either revise or retain the current primary and secondary National Ambient Air Quality Standards
(NAAQS) for Oz. As used in this document, O3 refers to ground level ozone found in the earth’s
troposphere.

Based on the information found in the U.S. EPA reports and elsewhere in the literature, it is
clear that the formation of O3 (by atmospheric reactions) involves two main classes of precursor
pollutants, VOCs and NOx. The proposed CGS will emit both VOCs and NOy as a result of the
combustion of fuels for daily operations. Therefore, it may seem logical to conclude that an
increase in Oz will occur on both an immediate scale (in the direct vicinity surrounding the CGS)
and a regional scale (throughout the air basin) as a result of the proposed CGS.

O3 Concentration Decreases in the Immediate Vicinity of the CGS

According to a U.S. EPA report (U.S. EPA, 2006b, p. AX2-3), “Tropospheric photochemistry
leading to the formation of Oz and other photochemical air pollutants is complex, involving
thousands of chemical reactions and thousands of stable and reactive intermediate products.”
Two of the primary classes of compounds involved in these reactions are NOx and VOCs. This
analysis focuses on NOyx because of the role played by the reaction of NOx compounds in the
reduction of O3 concentrations surrounding the emission source.

! Concentrations in soil were not predicted for CO, NOy, SOy, PMy,, and Os, due to a lack of soil
benchmarks (i.e., soil-related pathways are expected to be minor).
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NOyx emissions are a class of precursor pollutants comprised of two compounds: nitric oxide
(NO) and nitrogen dioxide (NO;). Although at high concentrations both NOx compounds are
potentially harmful, “...the ambient levels of NOy are usually well below the concentrations
believed to contribute to adverse health effects. The low ambient concentrations are due
primarily to the relatively rapid reactions that occur when NO and NO, are emitted into the
atmosphere. The main reason for regulating NOx emissions is the suppression of these
atmospheric reactions, which create ozone and other reaction products that are associated with
adverse health effects. Nitrogen oxides are one of the most important reactants in O3 formation”
(U.S. EPA, 2006c).

One of the fundamental paths for Oz production is the photochemical reaction of NO, by solar
radiation in the ultraviolet spectrum to yield NO and a ground-state oxygen (O°®) atom. In
simplified terms, this means that NO, reacts in the presence of sunlight to form NO and O° as
shown by Reaction 1. In order to stage this discussion, it is important to point out that stack
emissions of NOy are generally approximated at 90 percent NO and 10 percent NO, (U.S. EPA,
2004).

Reaction 1. NO, + sunlight - NO +O°*

The O® atom in this reaction will then react with molecular oxygen (O) to form O3, as shown in
Reaction 2.

Reaction 2. O° +0, + Air —» O, + Air

It is important to point out that O3 also reacts with NO, as shown in Reaction 3, to reform NO,.

Reaction3. NO+0O, - NO, +0,

Hence, Reactions 1 through 3 represent no net production of Os;. Because the stack emissions
of NOy are 90 percent NO, and NO rapidly reacts with Oz, “this reaction [Reaction 3] is
responsible for Oz decreases found near sources of NO (e.g., highways), especially at night”
(U.S. EPA, 2006b, p. AX2-5). Hence, the cumulative effect of this relationship is an initial
decrease in Oz in the immediate vicinity of the source.

Theoretically, NO and NO; will over time continue to disperse from the emission source to a
regional scale. As this occurs, a conversion to and net gain of O3 begins to occur due to the
increased presence of reactive radical species that provide an alternative path to O; formation.
These species form as reactive VOCs oxidize through atmospheric reactions. The role of VOCs
in the accumulation of Os is briefly discussed in the subsequent section.

Reaction 3 and the reduction of O close to sources of NO is a widely recognized phenomenon
and is also the basis for specific emissions modeling efforts approved by the U.S. EPA. Two
such specific modeling methods are the Ozone Limiting Method (OLM) and Plume Volume
Molar Ratio Method (PVMRM). OLM (the model approved by the regulatory agencies reviewing
this application) and PVMRM modeling allow the user to predict NO, concentration levels at
specified receptor sites. The models determine the amount of NO in the atmosphere due to an
emission source based on the source’s initial emission rate and the conversion of NO to NO, as
shown in Reaction 3 (note that the initial emissions at the stack are approximately 90 percent
NO). As a plume of stack gas disperses from the source, NO will convert to NO, based on the
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available amount of O in that plume of air. Hence, the plume will initially reduce O; as it
disperses from the source.

The purpose of relating this information is not to describe the methodology of these models, but
to demonstrate the validity of Reaction 3 and its role in O3 concentration reductions close to
emission sources of NO.

The information provided above supports the conclusion that the immediate area surrounding
the proposed CGS will experience decreased concentrations of O3 as Reactions 1 through 3
proceed. This is in large part due to the prevalence of Reaction 3 in the immediate area, which
is favored by NOy in the stack gas being overwhelmingly NO and the fact that Reaction 3 can
proceed independently without intermediate reactions or sunlight. As NO and NO, disperse on
a regional scale into the Sacramento Valley Air Basin, other reactants (discussed in the next
section) aid in and favor the formation of O;. However, the Applicant has taken measures to
offset precursor emissions to decrease Oz on a regional scale.

Contrary to this conclusion, the Applicant demonstrates in this document that both the
immediate (due to the chemistry of the O3 formation) and regional (due to emissions offset
measures taken by the Applicant) Os; concentrations are predicted to decrease.

Regional O; Concentration Decreases

The Applicant will mitigate regional increases in Oz concentrations by purchasing both stationary
source and agricultural burning cessation emission reduction credits (ERCs). Agricultural
burning of crop stubble is a is common practice and is a significant source of air pollution in
many parts of Colusa County and surrounding counties, which are part of the Sacramento
Valley Air Basin.

The regional atmospheric reaction of O3 precursor pollutants is a complex scenario and a
detailed explanation of this chemistry is beyond the scope of this discussion. For more
information on this topic, please refer to the U.S. EPA’s criteria document (2006a) and staff
paper (2007). An overly simplified regional scale scenario of the formation of Oz is presented in
this document, which depicts Oz formation through four of the fundamental reactions involved in
O; formation (Reactions 1 through 4).

Of particular interest is the contribution of VOCs in the generation of O;. According to the

U.S. EPA (2006b, p. AX2-5), “The oxidation of reactive VOCs leads to the formation of reactive
radical species that allow the conversion of NO to NO2 without the participation of Os,” as shown
in Reaction 4.

NO HO: RO, >NO,

Reaction 4.

“Oj3 can, therefore, accumulate as NO, photolyzes as in reaction AX2-1 [shown as Reaction 1]
followed by reaction AX2-2 [shown as Reaction 2]” (U.S. EPA, 2006b, p. AX2-5).

In simplified terms, VOCs react and form reactive species that allow the conversion of NO to
NO, without reducing existing Oz levels (which occurs in Reaction 3); hence, as NO, reacts to
form O3, an increase in O3 concentrations occurs. The rate of O3 formation by this mechanism
is slower because of the intermediate reactions required. It is therefore a larger contributor to
O3 formation on a regional scale. Based on the information presented above, which is derived
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from U.S. EPA's criteria document (2006a) and staff paper (2007), a clear relation has been
established between NOx, VOCs, and the formation of Os.

O3 is not directly emitted from the proposed CGS’s combustion sources. However, the
chemistry of O3 formation presented above provides a scientific basis for U.S. EPA’s and other
air regulatory agencies’ regulation of VOCs and NOy in an effort to curtail O3 concentration
levels. As mentioned previously, the proposed CGS will emit both VOCs and NOy, but ERCs to
be provided by the Applicant will result in net decrease of these emissions within the air basin.

The Applicant has proposed more VOC ERCs than necessary to offset all of the CGS VOC
emissions. Under regulations adopted recognizing the contributions of both VOC and NOy to O3
formation discussed above, the excess VOC ERCs may be added to the proposed NOx ERCs
to offset NOyx emissions from the CGS.

A summary of CGS’s ERC offsets, emissions, and offset ratios is provided in Tables 1
through 3.

Table 1
Total ERC Offsets (actual tons)
1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Annual
Pollutant (tons) (tons) (tons) (tons) (tons)
NOx 38.8 35.3 26.4 40.9 141.4
vVOC 62.9 60.3 54.8 64.8 242.8
Sum (tons) 384.2
Table 2
CGS Annual Controlled Project Emissions
1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter Annual
Pollutant (tons) (tons) (tons) (tons) (tons)
NOx 45.77 43.77 51.57 44.47 185.6
vVOC 12.51 11.81 12.01 11.91 48.2
Sum (tons) 233.8
Table 3
Offset Ratio
1st 2nd 3rd 4th
Pollutant | Quarter Quarter Quarter Quarter Annual
NOx 0.85 0.81 0.51 0.92 0.76
vVOC 5.03 5.11 4.57 5.44 5.03
Sum 1.6
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As shown, CGS'’s proposed offsets will result in a net reduction of O3 precursors in the
Sacramento Valley Air Basin by a factor of 1.6. Therefore, it is expected that a regional
reduction of Oz concentrations will occur.

Conclusion

Through the information provided in this document, the Applicant has demonstrated that the
proposed CGS project will not contribute to adverse effects associated with elevated O3
concentrations either in the immediate vicinity or on a regional scale. Because of the nature of
the chemical reactions, there is a reduction in Os in the vicinity of the Project. On a regional
basis, the emissions are offset through the use of Emission Reduction Credits in excess of the
Project’'s emissions. The emissions controls and offsets are therefore protective of the
agricultural resources as well as the human population.

References

U.S. EPA (U.S. Environmental Protection Agency), 2004. Addendum, User’s Guide for the
AMS/EPA Regulatory Model — AERMOD, Environmental Protection Agency 454/B-03-001.
September 2004.

U.S. EPA (U.S. Environmental Protection Agency), 2006a. Air Quality Criteria for Ozone and
Related Photochemical Oxidants (Final). March 2006.

U.S. EPA (U.S. Environmental Protection Agency), 2006b. Air Quality Criteria for Ozone and
Related Photochemical Oxidants (Final) Volume 2 of 3. February 2006.

U.S. EPA (U.S. Environmental Protection Agency), 2006¢c. Module 6: Air Pollutants and
Control Techniques, Nitrogen Oxides Characteristics, March 1, 2006. URL.:
http://lwww.epa.gov/eogaptil/module6/nitrogen/character/character.htm#lesson.

U.S. EPA (U.S. Environmental Protection Agency), 2007. Review of the National Ambient Air
Quiality Standards for Ozone: Policy Assessment of Scientific and Technical Information.
OAQPS Staff Paper (Final), January 2007.

1-5 R:\07 CPV Colusa\Em Farms Responses.DOC



Colusa Generating Station (06-AFC-9) Response to Item 1
Responses to February 21, 2007 Emerald Farms Petition Air Quality

AGRICULTURAL RESOURCE IMPACT ANALYSIS

The operation of the proposed Colusa Generating Station (CGS) will not have an adverse impact
on agricultural resources or operations. The pollutant ground-level concentrations resulting from
the generating station, even during the worst-case operational and meteorological scenarios, will
be below available crop-protective ambient air quality standards and below the concentrations
shown through independent studies to produce no significant loss of yield of agricultural crops. In
particular, the existing ozone concentrations will not increase as a result of CGS operations. This
is discussed in the previous portion of this response, Impact of Colusa Generating Station on
Ambient Ozone (see page 1-1). These conclusions are based both on the existing analysis
comparing the air quality impacts of the proposed project to the applicable standards as reported
in the Application for Certification (AFC) filed with the California Energy Commission (CEC) under
Docket No. 06-AFC-9, and on further analysis reported here comparing the air quality impacts of
the proposed project to results of agricultural studies. Each of these is discussed below.

It is important to note that the impacts discussed below are evaluated as if only increases to
emissions would occur. However, emission reductions will be required as a condition of
certification for many of the pollutants potentially emitted from the plant. These pollutants
include oxides of nitrogen (NOy), sulfur dioxide (SO,), volatile organic compounds (VOCs), and
particulate matter less than 10 microns in diameter (PM,). These reductions will originate from
the cessation of agricultural burning and from emission reductions at stationary sources within
the region. By regulation, nearby reductions must equal at least 120 percent of the increases,
and reductions farther away must equal at least 150 percent of the increases, resulting in a net
reduction of emissions within the air basin.

Analyses Included in the Application for Certification

The potential impacts to air quality in the ambient air surrounding the proposed Colusa
Generating Station caused by its operational emissions were evaluated for compliance with air
guality standards in the AFC (Section 8.1.2.4). The impacts, when evaluated in combination
with the existing measured background concentrations of air pollutants, were found not to cause
any new violation of any ambient air quality standard established by the U.S. Environmental
Protection Agency (U.S. EPA) or contribute significantly to any existing violation of any air
quality standard established by the California Air Resources Board. Implicit in this analysis is
the evaluation of soils, crops, and vegetation, and finding that no significant potential impact will
occur to these resources. The air quality standards are explicitly set at levels to protect both
human health and crops.2 Impacts of the Colusa Generating Station emissions were compared

2 In accordance with Sections 108 and 109 of the Clean Air Act (Act) the U.S. EPA has established, and
periodically reviews, national ambient air quality standards (NAAQS) for air pollutants. Section 108 (42 U.S.C.
7408) directs the Administrator of the U.S. EPA to identify pollutants which “may reasonably be anticipated to
endanger public health and welfare” and to issue air quality criteria for them. These air quality criteria are to
“accurately reflect the latest scientific knowledge useful in indicating the kind and extent of all identifiable
effects on public health or welfare which may be expected from the presence of [a] pollutant in the ambient air .
..." Section 109 (42 U.S.C. 7409) directs the Administrator to propose and promulgate “primary” and
“secondary” NAAQS for pollutants identified under Section 108. Section 109(b)(1) defines a primary standard
as one “the attainment and maintenance of which, in the judgment of the Administrator, based on the criteria
and allowing for an adequate margin of safety, [are] requisite to protect public health.” A secondary standard,
as defined in Section 109(b)(2), must “specify a level of air quality the attainment and maintenance of which, in
the judgment of the Administrator, based on [the] criteria, are requisite to protect the public welfare from any
known or anticipated adverse effects associated with the presence of [the] pollutant in the ambient air.”
Welfare effects, as defined in Section 302(h)[42 U.S.C. 7602(h)], include, but are not limited to, “effects on
soils, water, crops, vegetation, manmade materials, animals, wildlife, weather, visibility and climate, damage to
and deterioration of property, and hazards to transportation, as well as effects on economic values and on
personal comfort and well-being.”
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in the AFC to both the primary and the secondary national ambient air quality standards
(NAAQS), which are identical for many pollutants.

The impacts to air quality—related values were also evaluated in the AFC (Section 8.1.2.5).
Impacts from normal plant operations on total nitrogen and sulfur deposition were compared to
U.S. Forest Service Class | Wilderness significant impact thresholds for vegetation and
ecosystems for wilderness areas. These thresholds are intended to provide a worst-case
analysis for highly sensitive ecosystems. All impacts are well below U.S. Forest Service
significance criteria. This indicates that crops, native vegetation, wildlife, and soils in the project
vicinity would not be adversely affected by NOx or sulfur dioxide (SO,) emissions.

Further Analysis on Air Quality Impacts and Crops

As a supplement to the air quality impact analysis in the AFC, further analysis on potential air
guality impacts to crops and vegetation was performed to address concerns raised by local
farmers. Air pollutants emitted from the stacks of the proposed generating station may be
transported to the surrounding agricultural lands, and some may eventually deposit and
accumulate on aboveground crop surfaces, as well as in soils. Therefore, the three media of
concern identified for this supplemental analysis are air, plants (crops), and soil. Although the
potential for bioaccumulation via root uptake is low for most chemicals of potential concern
(COPCs) addressed in this evaluation, some COPCs, e.g., polycyclic aromatic hydrocarbons
(PAHS), could bioaccumulate in plants at a minimal level (refer to the Uncertainties section,
below). Bioaccumulation may also occur through exposure to COPCs that deposit on plant
foliage or produce and are subsequently incorporated into plant tissues.

To address this secondary pathway, i.e., exposure through bioaccumulation, a quantitative
analysis was also performed for the protection of human health and herbivorous wildlife that
could consume crop or plant materials containing site-related COPCs. Soil benchmarks
protective of birds and mammals were used for part of this analysis. Because there are no
readily available soil or produce thresholds for the site-related COPCs that are protective of a
locally grown produce consumption scenario for humans, U.S. EPA Region 9 Preliminary
Remedial Goals (PRGs) for a residential exposure scenario were used (U.S. EPA, 2004a).
Although the exposure pathways addressed in the residential PRGs do not include the
consumption of produce, these screening levels are typically used as soil benchmarks
protective of children and adults under unrestricted land use (i.e., residential land use). In
addition, the air quality impact analysis performed in the AFC provides a quantitative evaluation
of the potential for impacts to human health based on use of air quality standards and other
criteria.

Development of Exposure Point Concentrations in Air and Soil

A risk-based screening approach was performed to further evaluate the potential for impacts to
agricultural resources in the area as a result of construction of the proposed generating station.
The first step in this supplemental screening analysis was to generate exposure point
concentrations (EPCs) in air and soil (via deposition) for comparison to the appropriate
benchmarks protective of the receptor groups of interest: crops, plants, humans, and wildlife.
As shown in Table 4, both criteria air pollutants (CO, NO,, SO,, PMy, and ozone) and toxic air
pollutants (twelve VOCs and eight PAHs) were identified as COPCs.

EPCs in Air. The maximum annual average pollutant concentrations in air expressed as

micrograms per cubic meter (ug/m?®) that are expected to result from operation of the CGS
(Table 4) are those that were reported in AFC (see AFC Table 8.1-24). In addition, maximum
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1-hour and 24-hour averages are presented in Table 4 for certain criteria air pollutants to
accommodate the study durations associated with the selected air screening benchmarks for
these COPCs.

The maximum air concentrations predicted for the site are intentionally conservative estimates
that are likely to over-predict actual EPCs to which receptors may be subjected. As discussed
in detail in the AFC, the “Total Predicted Concentration” column in Table 8.1-24 is the worst-
case CGS impact added to the worst-case background measurement for criteria air pollutants.
Background concentrations were not considered for the toxic air pollutants. The worst-case
CGS impact was determined by looking at all types of operating scenarios, including startup,
shutdown and part load, and all types of meteorological conditions, including inversions. The
worst-case background measurement for the criteria air pollutants was the highest
concentration reported within the past three years. In addition, the location of the maximum
impact from the CGS is typically close to the generating station. Concentrations decrease with
increased distance from the plant. Using the maximum concentration to represent the
concentration at all crop locations is also a conservative assumption that was used for alll
COPCs. Therefore, actual receptor exposures will most likely be lower than those shown in
Table 4.

Project-specific impacts of ozone were not modeled, as ozone is more appropriately evaluated
on a regional scale. However, the offsets provided by the Applicant will reduce ozone
precursors. A more detailed explanation of ozone formation and precursor offsets is discussed
in the first portion of this response to Item 1, Impact of Colusa Generating Station on Ambient
Ozone (see page 1-1). The concentrations of ozone in air presented in Table 4 represent the
highest background concentrations measured in 1-hour and 8-hour periods on a regional basis
between 2003 and 2005.

EPCs in Soil. Total predicted concentrations in soil presented in Table 4 were calculated by
first multiplying the maximum annual average concentrations in air by a worst-case deposition
velocity of 2 centimeters per second (cm/sec), as recommended by the Office of Environmental
Health Hazard Assessment (OEHHA) and California Air Resources Board (CARB) (OEHHA and
CARB 2003). This calculation generates a worst-case annual deposition rate. Adjustments to
the units of the resulting deposition rates for each COPC were made to convert these rates to
grams per square meter per year (g/m*year). Finally, the annual predicted concentrations in
soil were calculated by applying soil depth and density defaults of 0.15 meter (or 6 inches) and
1,601.86 kilograms per cubic meter (kg/m?) to the annual deposition rates. Since the predicted
soil concentrations were calculated by applying conservative deposition rates to the estimated
worst-case air concentrations, the COPC concentrations estimated for soil are also
representative of worst-case conditions.

A brief online review of root depth zones for crops revealed that most agricultural crops have
roots extending to 4 or 5 feet below ground surface (bgs), but some even extend to 6 feet if
unrestricted (Westland Water District, 2007). Some vegetables have shallower root depth
zones, such as cole crops (cabbage, broccoli, Brussels sprouts, and cauliflower), onions, and
radishes, which only extend to 1 foot bgs (Sanders, 1993). One of the assumptions inherent in
the air-to-soil model used to predict COPC concentrations for the site is that concentrations in
soil decrease with increasing depth. In other words, COPC concentrations in soil resulting from
atmospheric deposition tend to attenuate as they migrate below the soil surface. Therefore, use
of a soil depth of 6 inches bgs in the model to predict soil concentrations is expected to
overestimate the actual exposure level for most crops because their roots extend much deeper.
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However, the conservative root depth zone of 6 inches was used to be protective of all possible
crops and plants.

Soil concentrations were not predicted for the criteria air pollutants because soil-related
pathways are expected to be minor for this group of COPCs. In addition, lack of soil screening
benchmarks for these COPCs precludes the need for EPCs in soil.

The modeled air and soil concentrations for the site shown in Table 4 were used as the EPCs in
this supplemental analysis and were compared to the air and soil screening benchmarks
discussed below. The following section describes the benchmark selection process and
presents the final benchmarks for each COPC.

Identification of Air and Soil Screening Benchmarks

The air and soil screening benchmarks selected for use in this evaluation are presented in
Tables 5 through 8. As air-based benchmarks protective of crops and plants were not identified
for the toxic air pollutants (VOCs and PAHS), only benchmarks for criteria air pollutants (NO,,
SO, and ozone) are shown in Table 5. No benchmarks protective of plants were found for CO
and PMyo. Similarly, Table 6 presents the soil-based benchmarks protective of crops and plants
for the toxic air pollutants only, as no benchmarks were identified for the criteria air pollutants.
Table 9 provides a brief summary of the information available in the sources and studies
reviewed during the selection of air and soil screening benchmarks for crops and plants.

Tables 7 and 8 present the soil and air screening benchmarks protective of humans and wildlife,
and Table 10 summarizes the available wildlife benchmarks reviewed during the literature
searches.

Screening Benchmarks for Plants. In the process of selecting air-based benchmarks for
crops, independent studies were reviewed in which the effects on various agricultural products
from exposure to different criteria air pollutants, both individually and in various combinations.
Many of these studies were conducted in conjunction with the development of the ambient air
quality standards. The studies most applicable to the analysis at hand are those that report
pollutant concentrations that produce a “no effect” endpoint for plant growth or yield, or visible
signs of stress to foliage or roots (in other words, studies wherein the research sought to
guantify level(s) of pollutants that would be “safe” with respect to exposure to crops). However,
air concentrations associated with some measurable effect were also reviewed, as some “effect
levels” are lower than “no effect levels” depending on the particular crop species evaluated in
the study, as well as other factors that may influence the study endpoints that are not always
well understood in terms of contributing to crop sensitivity to pollutant exposure (i.e., soil nutrient
levels, temperature, soil pH, moisture content, etc.). Therefore, the general approach for
identifying appropriate air-based benchmarks for plants involved compiling studies
demonstrating no effects and effect levels (when lower than no effect levels) for all crop species
provided in the documents listed below. Study duration was also considered in terms of
comparability to predicted site concentrations. Professional judgment was used to select the
most appropriate studies for this supplemental analysis.

A summary of the research studies on criteria pollutants and crops reviewed by U.S. EPA in
support of the development of the NAAQS discussed above and other studies is presented in
Table 9. Studies on crops presented in the air quality criteria documents and related reports
were reviewed in the development of air-based screening benchmarks:
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° Air Quality Criteria for Oxides of Nitrogen (U.S. EPA, 1993).

° Air Quality Criteria for Carbon Monoxide (U.S. EPA, 2000).

. Air Quality Criteria for Particulate Matter and Sulfur Oxides (Final) (U.S. EPA,
1982).

° Air Quality Criteria for Particulate Matter (U.S. EPA, 2004b).

. Air Pollution Effects on Terrestrial Ecosystems (U.S. EPA, 1983).
Air Quality Criteria for Ozone and Other Photochemical Oxidants (U.S. EPA,
1986, 2006).

Table 6 does not present an exhaustive listing of all studies that may pertain to this subject.
However, the data found regarding phytotoxic effects on specific crop species were deemed
adequate for the selection of no-effects or lowest-effects benchmarks for three of the five criteria
air pollutants (NOy, SOy, and ozone).

The U.S. EPA sulfur oxide criteria document (U.S. EPA, 1982) provides the following overview
of the response of plants to SO, exposure.

“...Entrance of SO, into the plant through leaf openings called stomata, and contact
within the leaf with wet cellular membranes and subsequent liquid phase reactions
results in the formation of sulfite and sulfate compounds. The formation of these
compounds can initiate changes within the plant metabolic systems that will produce
physiological dysfunctions. If sufficient physiological modifications occur, plant
homeostasis or equilibrium is disturbed and visible symptoms of injury may occur and
plant recovery is less probable.

Several plant responses to exposure to SO, and related sulfur compounds are possible:
(1) fertilizer effects appearing as increased growth and yield; (2) no detectable
responses; (3) injury manifested as growth and yield reductions without visible symptom
expression on the foliage or with only very minor foliar symptoms that are difficult to
attribute to air pollution without comparing them to a control set of plants grown in
pollution-free conditions; (4) injury exhibited as chronic or acute symptoms on foliage
with or without associated reductions in growth and yield; and (5) death of plants and
plant communities.”

The U.S. EPA nitrogen oxide criteria document (U.S. EPA, 1993) provides the following
overview of the response of plants to NO, exposure.

“Of the various nitrogen oxides (NOy) in the ambient air, only nitric oxide (NO) and
nitrogen dioxide (NO,) have been considered important phytotoxicants; however, there is
growing concern that nitric acid (HNOz) may also impact vegetation.

Of the three major atmospheric pollutants (O3, NO,, and SO,), NO; is the least likely to
cause visible injury because of both its relatively low phytotoxicity and its low ambient
concentrations. In combination with other pollutants, however, NO, has the potential to
modify the injury associated with the other gases. Most descriptions of injury arise from
controlled environmental studies.

The occurrence and magnitude of the vegetational effects depend on the concentration
of the pollutant, the duration of the exposure, the length of time between exposures, and
the various environmental and biological factors that influence the response.
Biochemical changes within the plants can be expressed as visible foliar injury,
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premature senescence, increased leaf abscission, and altered plant growth and yield.
These changes at the individual plant level may lead to altered reproduction, changes in
competitive ability or reduction of plant vigor. The linkages among altered biochemical
processes, foliar injury, and reduced plant yield are not well understood. Likewise, no
clear relationship exists between foliar injury and reduced plant yield for species in which
the foliage is not part of the yield. However, when found, the injury is usually associated
with and confined to areas near specific industrial sources.”

No phytotoxicity data were readily available on PM;,, or CO effects to crops. However, the fact
that the identified pollutant studies provide support that the NAAQS are crop protective, coupled
with demonstrated compliance with the NAAQS for PM,q and CO (see AFC Section 8.1)
ensures that PM;o and CO impacts to crops will also be insignificant. The U.S. EPA PM, and
CO criteria documents make the following statements regarding research on the effects on
plants from these two pollutants.

“Though effects of specific chemical fractions of PM have been described, there has
been relatively little research aimed at defining the effects of unspeciated PM on Plants
or ecosystems...While size is related to the mode and magnitude of deposition to
vegetated landscapes and may be a useful surrogate for chemical constitution, PM size
classes do not necessarily have specific differential relevance for vegetative
effects...Therefore, assessment of atmospheric PM deposition and effects on vegetation
unavoidably include discussion of NO3; and S0,% and associated compounds involved in
acidic and acidifying deposition” (U.S. EPA, 2004b).

“Because plants can both metabolize and produce CO, trace levels are considered a
normal constituent of the natural environment. Although ambient concentrations of CO
in the vicinity of urban and industrial areas can exceed global background levels, there
are no reports of these currently measured levels of CO producing any adverse effects
on plants or microorganisms” (U.S. EPA, 2000).

Soil-based benchmarks protective of crops and plants were drawn from the following sources:

. Oak Ridge National Laboratory (ORNL) Risk Assessment Information System
(RAIS) database query January 2007.

. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities (U.S. EPA, 1999).

. U.S. EPA Region 5 Soil Ecological Screening Levels (U.S. EPA, 2003).

. U.S. EPA ECOTOX database query, January 2007.

The final soil benchmarks are shown in Table 6 and more detailed information regarding the
benchmark and source for each COPC is provided in Table 9. For most COPCs, only one of
the sources listed above provided a corresponding benchmark. In the event that more than one
benchmark was available, the lowest value was selected. The plant or crop species used in the
study upon which the benchmark was derived, as well as the test endpoints, are provided when
available.

In the absence of plant-specific soil benchmarks for formaldehyde, benzene, and ethylbenzene,
generic benchmarks presented by the Dutch Target values and Dutch Intervention Values were
used. Dutch Target Values for soil are related to negligible risk for ecosystems. This is
assumed to be 1 percent of the Maximal Permissible Risk (MPR) level for ecosystems, where
MPR is the concentration expected to be hazardous for 5 percent of the species in the

1-11 R:\07 CPV Colusa\Em Farms Responses.DOC



Colusa Generating Station (06-AFC-9) Response to Item 1
Responses to February 21, 2007 Emerald Farms Petition Air Quality

ecosystem, or the 95 percent protection level. The relationship between soil concentration and
irreparable damage to terrestrial species composition and the relationship between soil
concentration and adverse effects on microbial and enzymatic processes were derived to
guantify the ecotoxicological effects on ecosystems. The ecological Intervention Value is the
concentration expected to be hazardous to 50 percent of the species in the ecosystem. It
cannot be assumed that sensitive species will be protected at the Intervention levels.

Screening Benchmarks for Humans. As discussed previously, some of the site-related
COPCs (i.e., HPAHSs) have the potential to bioaccumulate in crops either through soil-to-root
uptake or direct contact of airborne particulates with aboveground foliage. Consumers of these
crops might then be exposed to site-related COPCs; therefore, the level of exposure and risk for
human consumers of locally grown produce was examined. The U.S. EPA Region 9 PRGs
protective of a residential land use scenario (U.S. EPA, 2004) were compared to predicted site
soil concentrations in the absence of generic benchmarks relevant to a locally grown (or even
homegrown) produce consumption scenario. Although the residential PRGs do not specifically
address this secondary pathway, they are typically among the most widely used available soil
benchmarks protective of humans and are commonly used to assess the potential for
unrestricted land use at properties throughout California. The California-modified PRGs, which
are based on Cal-EPA's toxicity values, were used when available.

No threshold levels or standards specific to toxic and bioaccumulative contaminants in produce
were identified for the COPCs related to the site. FDA Action Levels or Tolerance Levels and
Market Basket values are available only for a limited number of chemicals known to be highly
persistent and biomagnify in the environment, including mercury, PCBs, dioxins, and pesticides.
Therefore, the residential PRGs were selected to evaluate human exposure to COPCs in crops
in the absence of more appropriate benchmarks.

The residential PRGs are based on the following exposure pathways: incidental soil ingestion,
dermal contact with soil, inhalation of soil particles (dust), and inhalation of volatile organic
compounds entering the atmosphere from soil. Based on the assumption that soil and plant
tissue concentrations originating from atmospheric deposition of site-related COPCs are
basically equivalent, the incidental soil ingestion pathway included in the residential PRGs
indirectly addresses produce consumption although the actual exposure level would depend
upon the amount of unwashed produce consumed. As demonstrated in the U.S. EPA’s
Ecological Soil Screening Levels (EcoSSLs) Guidance (2005), none of the HPAHSs are known to
be highly bioaccumulative in plant tissues, and readily available soil-to-plant uptake factors in
the EcoSSLs report derived from measured data range from 0.11 to 0.31 for the HPAHs
associated with the site. These values are below one, indicating that HPAH concentrations in
soil are higher than concentrations in co-located plant tissues.

The residential PRGs are based on the assumption that individuals spend a large portion of
their lives in one dwelling and are exposed regularly to chemicals in soil at that property through
incidental ingestion. Given that crop tissue concentrations are comparable to, and likely less
than, soil concentrations, and the frequency and duration of exposure to locally grown produce
may be less than exposure to soil at a residence, use of the PRGs is still expected to provide an
adequately conservative analysis for site soils and crops. Similarly, the PRGs for ambient air
are based on a residential scenario using Superfund exposure factors and were also included in
the screening evaluation for humans to supplement the air quality impact analysis performed in
the AFC.
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Screening Benchmarks for Wildlife. Screening benchmarks protective of wildlife were
selected from the following sources:

. U.S. EPA Region 5 Ecological Screening Levels (ESLs) for Soil and Air (August
2003); http://www.epa.gov/Region5/rcraca/edql.htm

° U.S. EPA Region 4 Soil Screening Benchmarks (SSBs) (November 2001);
http://rais.ornl.gov/homepage/eco_tool.shtml

. Oregon Department of Environmental Quality (ODEQ) Level Il Soil Screening

Level Values (SLVs) for birds and mammals (December 2001);
http://lwww.deq.state.or.us/wmc/pubs/docs/cu/GuidanceEcologicalRisk.pdf.

The final soil benchmarks are shown in Table 8 and more detailed information regarding the
benchmark and source for each COPC is provided in Table 10. Only U.S. EPA Region 5
provides air-based benchmarks, which are also presented in Tables 8 and 10. The Region 5
ESLs for air are based on toxicological data that was extrapolated to the wildlife receptor
selected by U.S. EPA (mink or belted kingfisher). It was assumed that the use of uncertainty
factors provided a conservative approach and would account for any respiratory differences and
responses between species.

For most COPCs, only one of the sources listed above provided a corresponding benchmark.
In the event that more than one benchmark was available, the lowest value was selected. The
animal species upon which the benchmark was derived are provided when available. Soll
benchmarks protective of birds were not available for any of the COPCs, which introduces an
uncertainty in the evaluation for this receptor group.

The benchmark sources listed above provide initial screening levels that were developed to
focus an evaluation on the pathways and COPCs that require further investigation. The
Region 5 ESLs, Region 4 SSBs, and ODEQ Level Il SLVs correspond to contaminant levels
associated with a low probability of unacceptable risks to ecological receptors. No soll
benchmarks were identified for six of the VOCs, and therefore, these COPCs could not be
gquantitatively evaluated.

Uncertainties

° The EPCs calculated for air and soil include worst-case assumptions and total
exposure that includes background for criteria pollutants, which likely
overestimates actual exposure levels to which receptors are subjected.

° A soil depth of 6 inches was assumed for purposes of calculating deposition
rates and soil concentrations. As previously described, most agricultural crops
have roots extending to 4 or 5 feet bgs, but some even extend to 6 feet if
unrestricted (Westland Water District, 2007). Certain vegetables have shallower
root depth zones. The model used to predict COPC concentrations in site soil
operates on the assumption that concentrations in soil decrease with increasing
soil depth (concentrations attenuate with increasing migration below the soil
surface). Therefore, use of a soil depth of 6 inches bgs in the model to predict
soil concentrations is expected overestimate the actual exposure level for most
crops.

. Although the bioaccumulation pathway for wildlife was evaluated for the toxic air
criteria pollutants, HPAHSs, and especially VOCs, are not expected to
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bioaccumulate to significant levels in plant materials. Therefore, minimal
exposure to wildlife (and humans) that consume plants or crops is likely to occur.
Although plants can absorb PAHs from soils through their roots, and translocate
them to other plant parts such as developing shoots, both LMW and HMW PAHs
are microbially degraded. Uptake rates are generally governed by PAH
concentration, PAH water solubility, soil type, and PAH physicochemical state
(vapor or particulate). Lower molecular weight (LMW) PAHs absorbed more
readily than higher molecular weight (HMW) PAHSs (U.S. EPA, 2007). All but one
of the eight site-related PAHs is an HMW PAH.

Concentrations of PAHSs in plants are generally much lower than in co-located
soil, and paired plant tissue and soil samples are often poorly correlated because
of deposition and absorption of atmospheric PAHs (U.S. EPA, 2007). Readily
available soil to plant uptake factors in EPA’'s EcoSSLs guidance derived from
measured data range from 0.11 to 0.31 for the HPAHSs associated with the site,
demonstrating a low potential for bioaccumulation in plants (U.S. EPA, 2005).

. For the toxic air pollutants, the soil and air benchmarks are primarily based on
studies for mammals (see Table 7). This may over- or under-predict the potential
level of impact to birds.

. Air concentrations from studies reviewed for benchmarks (Table 6) were
converted to pg/m?® from ppb or ppm using U.S. EPA’s recommended conversion
factors presented on the Air Quality Standards website, when the conversion was
not already provided by the study author. The conversion factors used in the
studies for which the unit conversion was already performed may deviate slightly
from U.S. EPA’s recommended factors.

o A quantitative evaluation could not be performed for all COPCs and media due to
a lack of appropriate benchmarks.

Results and Conclusions

As demonstrated in Tables 2 through 5, all air and soil concentrations predicted for the COPCs
identified for the site are below the available corresponding screening benchmarks, with the
exception of ozone. However, regional ozone levels are expected to decrease as a result of the
ozone precursor offsets provided by the Applicant, as discussed in the previous portion of this
response, Impact of Colusa Generating Station on Ambient Ozone (see page 1-1). Most
predicted site concentrations are orders of magnitude below the screening benchmarks.

Based on the findings of this supplemental analysis and the fact that a conservative approach is
taken towards the uncertainties regarding estimation of exposure and effects err on the
conservative end, operation of the proposed CGS is not expected to have any impact on
agricultural resources or operations. Furthermore, no adverse effects to the plant and animal
communities that may be present in the vicinity of the site or humans that consume locally
grown produce are likely to occur.

References

National Research Council, 1978. Sulfur Oxides. Committee on Sulfur Oxides, Board on
Toxicology and Environmental Health Hazards. Washington, D.C.: National Academy
of Sciences.

1-14 R:\07 CPV Colusa\Em Farms Responses.DOC



Colusa Generating Station (06-AFC-9) Response to Item 1
Responses to February 21, 2007 Emerald Farms Petition Air Quality

ODEQ (Oregon Department of Environmental Quality), 2001. Guidance for Ecological Risk
Assessment. Waste Management and Cleanup Division. December 2001.
http://lwww.deq.state.or.us/lg/pubs/docs/cu/GuidanceEcologicalRisk.pdf.

OEHHA (Office of Environmental Health Hazard Assessment) and CARB (California Air
Resources Board), 2003. The Air Toxics Hot Spots Program Guidance Manual for
Preparation of Health Risk Assessments. August.

ORNL (Oak Ridge National Laboratory), 2005. Risk Assessment Information System (RAIS)
database, http://rais.ornl.gov/homepage/benchmark.shtml. Oak Ridge National
Laboratory. Accessed January 2007.

Sanders, D.C., 1993. Vegetable Crop Irrigation. Department of Horticultural Science, North
Carolina Cooperative Extension Service. North Carolina State University. September.
http://www.ces.ncsu.edu/depts/hort/hil/hil-33-e.html.

U.S. EPA (U.S. Environmental Protection Agency), 1982. Air Quality Criteria for Particulate
Matter and Sulfur Oxides (Final). U.S. Environmental Protection Agency, Washington,
D.C., EPA/600/8-82/029.

U.S. EPA (U.S. Environmental Protection Agency), 1983. Air Pollution Effects on Terrestrial
Ecosystems, EPA-600/6-83-003. Office of Research and Development,
U.S. Environmental Protection Agency, Research Triangle Park, NC. June 1983.

U.S. EPA (U.S. Environmental Protection Agency), 1986. Air Quality Criteria for Ozone and
Other Photochemical Oxidants, EPA-600/8-84-020. Office of Health and Environmental
Assessment, Environmental Criteria, and Assessment Office, U.S. Environmental
Protection Agency, Research Triangle Park, NC. 1986.

U.S. EPA (U.S. Environmental Protection Agency), 1993. Air Quality Criteria for Oxides of
Nitrogen: Final Report. U.S. Environmental Protection Agency, Washington, D.C.,
EPA/600/8-91/049aF-cF.

U.S. EPA (U.S. Environmental Protection Agency), 1999. Screening Level Ecological Risk
Assessment Protocol for Hazardous Waste Combustion Facilities, Peer Review Draft.
Office of Solid Waste and Emergency Response. EPA530-D-99-001A. October.

U.S. EPA (U.S. Environmental Protection Agency), 2000. Air Quality Criteria for Carbon
Monoxide. U.S. Environmental Protection Agency, Office of Research and
Development, National Center for Environmental Assessment, Washington Office,
Washington, DC, EPA 600/P-99/001F.

U.S. EPA (U.S. Environmental Protection Agency), 2001. Supplemental Guidance to RAGS:
Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995.
Website version last updated November 30, 2001
http://www.epa.gov/regiond/waste/ots/ecolbul.htm.

U.S. EPA (U.S. Environmental Protection Agency), 2003. Region 5 RCRA Corrective Action:
Ecological Screening Levels, August 22, 2003.
http://www.epa.gov/reg5rcra/ca/edql.htm.

1-15 R:\07 CPV Colusa\Em Farms Responses.DOC



Colusa Generating Station (06-AFC-9) Response to Item 1
Responses to February 21, 2007 Emerald Farms Petition Air Quality

U.S. EPA (U.S. Environmental Protection Agency), 2004a. Preliminary Remediation Goals.
Region IX. October 2004. http://www.epa.gov/region9/waste/sfund/prg/index.html.

U.S. EPA (U.S. Environmental Protection Agency), 2004b. Air Quality Criteria for Particulate
Matter. U.S. Environmental Protection Agency, Office of Research and Development,
Research Triangle Park, NC. EPA-600/P-99/002. October.

U.S. EPA (U.S. Environmental Protection Agency), 2005. Guidance for Developing Ecological
Soil Screening Levels — Revised Draft. OSWER Directive 9285.7-55, OSWER.
February.

U.S. EPA (U.S. Environmental Protection Agency), 2006. Air Quality Criteria for Ozone and
Related Photochemical Oxidants. EPA 600/R-05/004cF. National Center for
Environmental Assessment, Office of Research and Development. February 2006.

U.S. EPA (U.S. Environmental Protection Agency), 2007. ECOTOX Database
http://cfpub.epa.gov/ecotox/. Accessed January 2007.

U.S. EPA (U.S. Environmental Protection Agency), 2007. URL.: http://www.epa.gov/region5
superfund/ecology/html/toxprofiles.htm. Website accessed January 2007.

Westland Water District, 2007. http://www.westlandswater.org/wtrcon/handbook/
crops/Crops.htm. Website accessed January 2007

1-16 R:\07 CPV Colusa\Em Farms Responses.DOC



sajqe ) By\BsnIoD AdD L0VY

610000 S0-360FSL'Y 86¥100000°0 6¥/.0000°0 £0c16 aus eyjydeN
£200000°0 L0-3E£0580°9 80-321'¢ 9000000 0 GEECE 1 auaIAd(po-gg' | )ouspuj
280000070 £0-3E9589'9 80-J¢1'¢ 90100000°0 £0.LES ausoRlyR(Y'e)ZUsqi]
6¢00000°0 £0-31€061°L 80-48€'¢ ¥1100000°0 61081 suasiyy
£100000°0 L0-389VEL'E 80-3¥6'6 LB¥Q00000°0 680,02 susyueiony(y)ozusy
£100000°0 £0-3/9912°¢ 80-320°L £S000000°0 266502 susyjueIon|j{gjozusy
£/000000°0 A 60-389'G ¥82000000°0 82E0S sualAd(e)ozueg
92000000 L0-3PEEEr’'9 80-3v0'2 201000000 £5595 ausoriyjue(e)ozUSY

SUOQIED0IPAH DNEWOIY 31[9ADA 0
0800°0 SeFPL000°0 9E20000°0 8LL00°0 2020gg 1 SOUSIAX
£800°0 L 19v20c00 0 ¢¥90000°0 1¢E00°0 £88801 SUSN|o |
9500°0 27095£1L00°0 £¥0000°0 S1Le000 69554 apIxo sus|Adold

060°0 8212102200 869000 0 61£0°0 LLOGLE SUS|AdOI
0e0°0 Per6L8200°0 YEC000°0 ZLLOO grsoll SuURXeH
FL'O 808111920°0 8280000 VIF00 00009 & [VETEN
L2060 }66805000°0 191000070 4080000 Yiv0OL susZuq|AYld
91000 ¥ee08E000°0 902100000 £09000°0 ceviL Souazusy
880 P290L8120 ¥8900°0 Zre0 L1¥yo9. BIUOWILY
cc00'0 £.8/85000°0 $0210000°0 <S8000°0 820L01 Uls]0J0y
S100 G8L68£00°0 9£21000°0 81900°0 0L0S.L &° pAyspleleoy
S10000°0 90-32..L09°E L0-Jrvl'L ¢LS00000°0 066901 susipeing-¢'l
spunodwo? oiuebiQ ajiejon
SINV.LN110d HIV DIXO1
padinbal jou palinbal jou paiinbai Jou {grL} 081 9-G 18200 | auoz0)
paainbay jou paunbei jou paainbai jou 92 (CHAI) Bne S1enoiLed
paiinbal jou pannbai jou palinbaJ jou (1'g02) 92 SEOOYF. (0S) epixoIq nynsg
paiinbal jou paiinbai jou pasinbal Jou {g'95Y) /2 oPPeoLoL (FON) epixoi(y usBonN
paiinbal jou paJinbai jou palinba.l Jou (ov¥8'/) 080080 {0D) spixouoy uogien
SINY.LINTIOd HIV Vi3 LIHO

(1A - By/B) (O . w/6) (0os . ,uyBrl) (guu/orl)

ggHOS W o1ey 918y A1y Ui uoeIuasuo) # SY5 $9d40D
uonelussLOY fenuuy abielany
pa1oIpald 810 uopisodag uontsodag [EnUUY Whwixep
sajey palepoly WNUIXepy JeaA-G Uo paseq

(s99) uoiiels Bunesdudy) BSN]OL) 94} JO SUORBISA(Q 2UIINOY WO} I0S PUB JIY Ul SUCIIRIIUIDUOY) JUI0d ainsodxg poajewnsy
P d1gel



seige | ByApsnion AdO L0vY 8i-1

(Z 910N Ul UMOUS SN[RA WOL D9SAL 0} PALISAUDD) AloojaA Uollisodeq = 200 AQ
(umoys BLOWWER) A1y Ui UoeRusoue) afielaay [enuUUY WNWDEP = Zreo YW
ey wonisoda = ¥8800°0 1Ha
298 S 998 WX
o 1ADX gy OVIN=| = 1H4d

UoRemaen ajey UoiIsoasg

BIUOWIWE 10} uoienoes ajdwexe ue sepinaid Bumo)o) a4 o

"‘GOOZ PUe SO0z Usamieq siseq [euoiBar e uo spoued {sesayjuaied U UMOYS) INoY-g PUB INOY-| Ul
PaINSEaW UoJEjUecuss punoibyoeq jseybiy ey} Jueseids) pejuassald SUGHEIUSOUCD SUL PSISROLL JOU S1am suozo J0 soedw oyioads-joafold |
)10y AdeyIXae pUB HSHH/D 1D SOD WOl SUDISSIWS [Enully |

Ausueq llog uyBy 9271091

(ssyoul g 10) Yide( log W GEO
Ausuap pue uydap yos Bumoyjos a1y Bununsse paunopsad 1 uoleNoES SIYL e
(gUyD) piecg Se0IN0SeY Iy BILIOED 8yl AQ papuswiwosal sk Aj00jan uoniscdap ases-1SI0 A\ 995/ 0] PSIIDALOD J98/0 E

:Jo Aooea uonisodsp B Suiunsse paunopad s uchenoRI SIUL
"apIXOIP INJ|NS 10§ UMOUS 0S[E 98RI8AR INOY-p2 WNWIXEW SpXOip INJNS pue apixolp usBolIu ‘SpXoUcLE Uoqgles 10) sesaljuaied U umoys sabrieae Inoy-| Wnwixejy

108 ayy Ul ysodep | siuenijod epajo au) yeyy Apsjiun s1 )| se ‘aaneAlssuos Alyby aie

sucHenoEo asay pousd Buielenr IN0Y-g UB S1 4Y21IYM ‘BPIXOUSW UoqIRD 10} 1deaxa ‘SO40D |[B 104 pesn ok sebeisae [enuuy sjuRin|jod Jre o1Xo] J0 sUoReUSsUad PajSpol
0] PEpPE 10U S1om SLOREIUS0U0D punoiByoeg "SUOHEIUSZUOD PUNCIBYOE] PRICHLoW BY) Uk JoBCWI POISPOLL WNWIXEUL 9Y) JG LINS SU} SB UMOYS are stuelnjjod 1e euaju) |
UORONPaI SNARIED DAIDARS = HOS

Jeah - s weiboyy ted yeinjjod swesbyiw = 1A . 530w

Ieah - Jslew srenbs Jad swelb = 1L NEB

JapeLu o1gno Jed sweiboisiw = mE\mz

pucoss - ew arenbs jad sweaboloi = 098 - mﬁaz

WIBsU0Y BIUSI0d O S[EORUSYD = SDJ 0D

“(1ouw aq 01 peyoadxe ale sfemyied

PRBEI-I0S) 00D 9560) J0f SHIBWYOLS OS JO 3or| B ) enp Sugin|jod Jie BUsiuo Ul o) pajojpad Jou a1em {08 Ul SUOReNLEEoU0D = painbal Jop

SOICN

(s59) uoneis buyeiauan esnjo) ay} jo suonelad SUIINOY WOJ} [I0S PUE 1y Ul SUOHIBIIUSIUOYD JUID 2insodx3 pajewnsy
t ajqeL



se|qe { Dywsned AdD 20vd 6l-1

Asus pog = 98’09l N3As
yideq og = g0 d3ds
weiBoioiN 0] WEeID) WOl 5 UCISIBAUD) JUp = Q004 2900
{s1un payoallon) ejey uogiscdeq = ¥280/51270 cHa
[10S Ul UDHEIIUSOUDY) [BNUUY PRI0IPald [BIC] = 880 ONOOS
jros 5y ur g K. w I£ . [ros 8y
Tos w NAAS = éﬁlu 44ds + h m&w 900 X | g L TH = htllw.EIw ONODS
10S U UOIIEJJUa2UGY) [enuUy pajoipald [€101
resp o AeQ wol4 uolseaua) jun = g9 goNn
Reg] 0, InOH WOI4 UCISIBAU0D U = ve +on
IROH G S3NUI WOl UOISIOAU0D) JUn = (&) £aNn
S)NUIAl 01 PUDSSS WOJ 4 UOISIBALOD Uy = 08 22N
wein 0} Weifiololy Wold UoISIsAUoD Jun = 0000001 Lon
apey uolsodag = ¥8300°0 1da
(s)un p=yosuios) aley uopsodeg] = ¥EO0.GLE0 2Ha

74 Aep b ictlil 8 298 o u
Top £onx T PON X .I:d'ﬁ EON K| —= |TON X = DN+ B =g dda

§1iun o1ey uonisoda( o Uoisisato]

(s59) uonels Buneisusay) esnjo) oyl jo suonelsd( SURNOY WOJL [I0S PUB 1Y Ul SUOHEIUIOUDD JUI0d dinsodx pajewunsy
v olgel



s Byusalod AdD L0V B

SUDNENUSIU0S PBINDDI MOLS RINOM ‘GO BU JO] HIUBIEAR SEM 10BALUI INOY-Z i USRIM ‘2unsodxa INOY-2 € PSSN APNIS 8Y) YAAIMOH 'S18A3] SO
paiopaud 0y 950}0 Ajaayelel 8q o1 Jeadde SUOKRRUBIUDD JuEINjed 28NERq (NS 108119 OU, B 10U SI 1 UBNOYY UaAd) PIPNIoU! §1 ADMIS UOHBUIGUIOD WeInjlod-aa1u) SIL = §
UOHEIUBIUOD APTIS  UGNEIIUSILDD SIS PRINNl [B10] = ADMS 10 USdad S8 RI0L = ¢

“f BIAE ) WO UMEIQ = £
“SYIBWIUDUSG BUILDIDS [BUI AL SB PRII9I9S 29M 109113 ON,. 01 BUPpUodSaL0s Y2Ieasa) 988GRIEN DUB BINTRISN SL LWk SUDIRIUSIUOD Iy = ¢
G 3|51 955 STUPMS [RUCHIPPE PUE SBIPNIS 358U U0 LDRBULICJU! 2I0W 104 = |
"SINOY $T JO] UBLL JAMO| 8 PINOm SAED P 10 SINCY 2/ J0} SUDIBAIHBOUGD 8Y$ '9J0[@18Y) 'PUER BUliL JONO S5ESI0IP SUOCHEUIIUDD SIS DIIDPBIG "NSU JO UCHEWNSI-I0A0 LB
U syRsas yoecidde s {SAep ¢ 'SINOY 24} SIPMS 1831 U 10 UOIRIND S4) URYL $59) St tONBAUDTUGD 3us po1opad au Uim PRIBIDOSSE uoiRInD 2insodxe ay) ybnouly .

L/RDUDD) [BIUBI0 JO SIEOLUaYD) = $D40D

ISAION
%06 - 0 ogL-fQ 00z -0
%59 -%08 0z ~*0S - ofiewep jea| aAsUS 0ig-‘0s SYeLIGL noy-; ia; oug Q)
- 8951 e s P yEal ansLEg . Jaddad ‘usiped e pue 208 YON
%E] — TON —%0N 095 ~ fON
%E'L 08 0z -%0s _ 0EL'L -%0s _ o W91 LS
ON S nou-1 Ak seiio) 10 subls 1844 - ysipey -1 %0y pUe 20N
%6¥ - FON —2aN 0v6 - *ON
SUONBUIGWOD JUBINJIC JIY BLIBILD
L) Buod
“(uoneUSOUCD APMIS BY) JO 9%69.) abues syl jo {pouad
pus ybiy ey moieq 1ng ‘sbiuer 51095 ou ay) jo amnsodxa
SIA pus mo| Byl ueys JeeesB sawl ¢ | Ajsiewxosdde %m%ﬂ,ﬂﬂmhﬂw__whmwcww pue w%wwwimm woo) ‘ueaglos oIy}
sty ‘(wdd p200) gb1 Sem GO0E puR # PIRE LUt Aep 1ad
£00Z Usaaaq PaINSEs pousad Jnoy-g 1Saybik SINCU SOy 2u0z0)
ol yous
‘LONEUBSIUOD sdosn
O Apnis au) j0 %9E 10 {widd 60°0) 08| Sem Aanful Jeqo] a[qisia N 005 o1 dn A oy
GHOZ PUB £O0Z USBMIBY pRINseaw Inoy 1esybiy i
AUOZO)
oN % b pieik uo s108ge o 002 ueagysng shep ¢
e DUOIHANG AR
ON %1E 18 LJSINAY 2 panasqo Anlul 1eyo; ON 0% pUB 1EIUM SINOY 24
) o JERGE Sino
ON %O'L PaARsqo Ainfut J810) ON 28L IR SSIMG Y ¥E i0g
Wiy LoUS
ON %L 0z HNoY-4 110} Big1StA Jo Subls 1514 056°L ysipey no-|
‘08
Wi, BUoT
ON %L'G 24 lenuuy Pk pue Ywoib u uononpay Gy ojewo), skep gzt
“ON
PUETFIGI
$ . Sead ‘pleun IN0Y-§
oN %ve 295 anoy-L Aanfuy eg0) siqsia ON OBELOVIN | g yspey | pue anou-| e
Y
SJUEW||0d JIY BRI
 APIS (wbr)) uoliing el (/B weijd ugHeing
40U00 APAIS | o qustiag - LONBIUBOUOY UOHEIHEBIUOD 2msodxg
SP3AONT VWG, sejejoy POOIPBIL (RIOL LS1993)3 15aMm0T],, 10 uonEINg
11 PAIP3Id 10 510843 ON, pUe $H40D
040D jueld :@amod 8SnoD 2 FAIEWYIUBY bui S Iy PeIsales 40 SIS RITRIEYD ApmS

JLoheig Bupesauss BSNICD ay3 10} SJUBIN|IOM A1Y BUAIID JO SUSHRAUBDUCYD PaioIpaid
03 SiJeunsouag Buiuaslog Jty paseg-s10ayg ON §o uosuedwon

So1geL




sojqe, Byesniod AdD 20vH

le-i

200z Menb Arenuer esegerep X0L003 ¥d3SN = L

SINSEL UONSNQLIOD

S1SBAN SNOPIRZRY 10] |000]01d IUSLLISSBSSY YsIY [eoibojooT [aasT Buluealds 6661 Y4ISN=9
‘spued o) ainsodxe wo pesey (g00g 1snBny) [pas Buugaiog [e0iB0(00 (105 § uoiBay YdasN =6
‘apAyapewlo) pue ‘suszusqgiAyls ‘suszuag
:sanfea ocsds-lueld (0 90uUasSqR U Ul pasn sxewyouag Buusaios |I0s [RIsuaD "O|qR|IRAR UBUM PISN
syizwyduay Buluegiss eld | L00g Aenuer Alenb aseqelep Sy AlojeIoqeT jBuonen ebply yeQ = ¢

‘| 9jge W paignoRn =¢
“jewyousg

[EUl BU} SB PBJOB(OS SBM UOIessal aseqelep PUB Sinjeialy Lol [9A8] BUlLaSI0s JI0S 15aM0T] = g
‘g 8|qE L 995 SOIPN]S [BUOIIPPE PUE SSIPNS 958U} L0 UORBLLICU] 2I0W 404 = |

paen(ens JoN = 3N

‘jqe|eAR jou wewyouaq Buluesinsg = yN
UIBoU0D [BRUBICA JO S[EBUD = SD400

SAJ0N
ON 61000°0 , T8 ERETENNGEN

ON £200000°0 N aualAd{po-cz L Jouapuy|

ON 420000070 9Tk auaoelfite(y e)zusaig

ON 6200000°C 2 &k auasiuyn)

ON £1L00000'C gk auaujuelon|j(Mozusg

Oh SL0G000'0 20 b auayueiony(gyozusg

ON £4000000°0 gt auald(ejozueg
ON 92000000 A mcmom‘_écmﬁmvoucmmw
suU0qIescIpAl 2newoly 2oAdhiod)

ON 0e00°0 .01 sauafy

ON £800°0 002 ERCIIGTE

3N 2500°0 YN apixo auaAdoid

El 060'0 N sug|fdold

N Q00 ¥N JURXaH

ON O L E0 apAyapjeulo

ON 1000 » €00 auszUAgiAL;g

ON 81000 , HO'0 ETEFOES:)

AN 88'0 YN BlUOWILY

3N 2z00'0 VN uIS}00Yy

3N 9100 VN apiyapielady|

3N SL0000°0 VN ausipaIng-g'L
spunodwio) 21ueb.Q sieIoA

Suen|jod 41y 21xo)

Zleaa bulusaiog
1EBId SPISIxS (A - Boy/Bwr) (B3/6w) ., s1uetd 40

UOLIRIUSIUDD
#OS 2dQD

NOS Ul LOREIUBDUSY
pajaIpald {e10]

BAIDB101d SHIBWYDLSY
Buiuaaig 10S

$2d400

uonels Bunieiauar) BSNOY) ay) 0} SUOHENUIIUOY) [0S PAIRIPald
0} SjUEld JO 9A1103104d $|2A97 BUIUS919g 110§ Jo uosuiedwo)

92o|qeL



salge.. Byesnien AdD L0vY

cc

“BUBXOH IO POSTI SUBXSI-U 10} 8NjeA DY =+
{#002 VdISN) Pesn D d jeruspisay paljipon-leD =¢
"L BIQEL WO UMBI] = 2
"SHIBIYAUB( B PUR JIOS [BUY SB UBSOUD 918M SSN[BA [BIUSPISOY "H002 (SDYJ) S[E0D uoeipswey Aeuiuiald § uolfey vdasn =1

palenteas JoN = 3N

‘ajqepeAR Jou anjea Buiuestog = yN
LSOO JBIUSI0d (O SIBIWayn) = $9d00D

SOJ0N
ON 6+20000°0 - 950°0 ON 610000 L1 ausjeyuden
ON 9010000070 260070 ON 2200000°0 290 suaiAd(po-g'g’ | Jouspu|
ON 90100000°0 2600070 ON 220000070 29070 suesrRIYUE(Y'E)ZUSdI]
ON ¥ 000000 £ 410 ON 620000070 <8¢ auasAy)
oN £6+000000°0 L2100 ON £100000°0 ¢ 8E°0 suaylurIONY(oZUS]
oN 15000000°0 260070 ON £100000°0 290 ausyueIonji{giozuag
ON #82600000°0 2600070 ON £4000000°0 2900 ausiAd(e)ozusg
oN 201000000 2600°0 ON 920000070 290 suadBIyjuBR(B)OZUAY
SUOGIE0JRpAH 2NBWIOIY DHDADAIOd
oN 811000 0Lt ON 02000 0.2 SBUBIAY
ON 128000 00F ON £800°0 02s suanjo ||
ON G1200°0 250 ON 9500°'0 6L apxo aus|idold
AN 5¥£0°0 vN aN 0800 N BUalAdoId
ON JANTR , 042 ON 0£0°0 , OFF ENEE
oN P00 510 oN 110 0026 apAUSp[ewIO-
oN 2080000 0011 ON 120070 Q0¥ ausZUBgALIT
oN £09000°0 520 ON 910070 #9°0 auazUag
ON Zre 0 001 BT 890 VN gluouwIuY
ON 258000°0 1200 oN 2200'0 1’0 UI9J0I0Y
ON 21900°0 290 ON 910'0 Ll apAuyapielaoy
ON 2/600000°0 - L0 Y 51000070 ¢ 100 ausipeINg-¢‘|
spunodwo? o1uebi0 olEIoA
SueIn|jod a1y 21X01
&Jewiyosuag aeuiyouag
UBtUN{ spaadxl ﬁnEa—,_v AmE\mlv uewnK spasoxg A.S . mx....nw—.:v AQMNEEV
uonenuasuos | A1V Ul Uolieusduey ,SuUBlWINH jo UOENLBoUOD 110G U UONEUROUOD ,SUBWINY Jo
Y DdOD abelany BA119910.4 Siewyouag 1108 140D poIPaLd (2101 BA1122301d SyJewyauag s0d0D
{enuULYy WINEXeY Bususoiog Iy : Sujuaasiog nog
Hy 1103

uonels Hunessusy SN0 BY) 104 SUOIIEIIUSIUOD) PIISIPAId
0] SUBWINE| |0 9ANDR)0Id SYJewyosuag Buiusalog Jiy pue |iog jo uosledwo)

Lalgel




saiqel Dyesniod AdD LOVE

terk

alge{leAs spiiq

10y seneA oN (LO0Z ©ZO0) SIBWWEW 10} SaN[eA [eaeT| Buiuesiog |} lers] D3g uobaip =9

“(L00Z Jequanon) syewyouag Buuesiog J1os ¥ uoiley vdasn = §
*(£002 15nBny) j9Aa Buusasog [#a1B000y 10§ § Uoifer vd3sn =¥

"} 8|gel Wol uMBIg = §
SLBWILOLRQ

[BUIL 8Y) SE POI0BISS SBM LUOIESSS] SSBARIED DUR aUNjEIa) WOl [842] BUIUS8ISS [0S 1Semo] = 2
-, B|GRL 955 $9PNIS |BUCHIPPE PUE S9IPNIS 358U} UO UCHELLIOJL BI0W 104 = |

PaIeneA3 JON = 3N

‘BiqejeAR J0U anjea Buluesng = yN
LIB0UDD [BILDIO 10 SIEDIWRYD =S40

's8joN
3N 6v¥£000C°0 Wi ON 610000 , ¥860°0 suseyydeN
aN 90000000 VN ON £200000°0 , 601 suaikd(po-g'2' | Jouapu)
3N S0100060°C VN N £200000°0 . V'8l auaoceiue(y B)ZUBGI]
aN #11000C0°0 YN N 6200000°0 L BLY BUSSAID
3N L8P000000°0 VN ON £100000°0 , 8 auayuelon|{}jozueg
3N LS000000°0 YN ON £100000°0 , 869 ausuelon|{g)ozusg
AN ¥8c000000°0 YN CN £2000000°0 < E0 auaiAd(e)ozuag
3N 20100000°0 YN ON 92000000 . bC'S sUsdBIYUE(R)OZUSY

SU0QIEI0IPAYH DIlBWICIY D)|0A0Aj0d
ON 811000 , 000'SEL ON 0€00°0 ¢ 500 sauBlAX
ON LEe0o’o v 000°0F0°L ON £800°0 ¢ %00 auen|joy
EN 512000 VN N 95000 VN epixo ausjidoid
3N BFEC0 YN aN 0600 YN ouajdoid
N L0 YN AN 0£0°0 YN uexsH
ON FEPCO VN ON 110 9 00BE apAuep(ewio
ON £08000°0 , 00G'POE ON L2000 ¢ 500 auszusqIALp3
ON £09000°0 » 092'6 ON 91000 ¢ 500 BUsZLBg
43N cre0 Wi N 28°0 YN BIUOWILLY
ON 2580000 » 845 ON ¢e00'0 v LCS ul2|0I0Y
E 219000 VN 3N 91C'0 VN SpAUBPIRIEYY|
=N 450000070 YN 3N G10000°0 YN ausipeing-g‘L
spunodwoyn oiuebiQ aeoA
SIUELIN| O 1Y D1X0| |

iewyousg P RTHE LT

SIIPIIM SP339XT {puwy/Pr) {eyor) aJIIPIIM SP3aOX3 (af - By/Bu) (/)

uonenuaouosy | 41V Ul UoHEUASUOD LBHIPHM jO UORELIIUOY 105 I UOREUSIUOD 2+ BHIPIIM JO
1Y 5doo sbeseay QANDBI0M SHIEWIYDUDY NOS 340D £ pa12Ipald [B10 BA103]104d SHlBWLOUSY $3d0D
fenuuy wnuixep Huuselos Iy ’ Bulusalog 10§

AV

110§

uoels Buneiausn) esn|on Sy} 0} SUOIIELLAOUCY) Pa)aIPald O
SJIIPIL JO BALI99104d SydewYauag Buluealas iy pue jlog Jo uosuedwo)

gajgqet




sajge) Byesniod AdD Z0VY

¥Z-1

{wdd
9261 WBWNZ0G SBPIXO INJING SVH WOy . . . . P
. Aanlat seijo4|y10) 028 “(wdd 62°0) 092 "(wdd UsIpRY mey gy iz
paidal ‘0L61 WBADDOW PUE Jabuisiaig +60} 011 “(wdd 92°0) D661
RG] 1DUNOYD Yoieasay {"Q0g° | 1e paunaao Aniu 0} BIGISIA) $ARD OZ
[BLOREN UL DBNID 2 0461 (B 19 Jaed FAAIPSA0 Anfu JEHO; ON 000°L uSIPEY 18n0 ABD/SINOY pE 01 8
EBAI
YIS Ul PalIS 58 ‘G261 (B 12 neuuag Anluy iejo} alqisia Jo SuBIS 181 {usdd 5/°0) 066'+ ysipey ney | 203
€861 ¥d3SN Wbiam
Ut peNo S¥ ‘2 /6 L pallisuBp pue uoided was pue ‘Wbiam Jed; "eale jes| psonpay {wdd $°0) 052 oo shep 51 ON
. £661 ¥d3asn .
papoad 10U 1A0HRUS 1591 apoads Ut BOUD SB 2661 LINPUION PUE 415321 108)8 ON {(wdd og) 00828 ojejed oy i
£661 ¥d3sn .
b QRIC, Fle)
papiroxd jou jcdpuz 158y ayoadg Ul DOUD ST 'ZGEL INPUION PUE 43027y 1098 ON (wdd o1) goL'sL Nelod Y 3
papaoid Jou jucdpud 198 spoeds 661 yd3sn 10948 ON {wdd og) 00g'28 Joeg Jebng iNoy ¢
’ ’ - ul palIo SB 2664 JUNPUION PUE 403z
. £66} ¥d3sN .
papinoxd 10U Juedpue 189 oipoads 2 poud 8 2061 WINDUION PUE 4022 1oaga o {wdd 01) 001'6L 1a8qg Jebing mnoy |
£661 Vdasn .
At Lo Joaya ueoyubis o wdd 12E] N
Ul YD SE 2061 BINDUION PUB L3325 plat uo aya weogiubls oN {wdd og) 00E"L5 UM U L
\ (% 1Y WmoIB Jels " (2sEa.0Ul %01 ) .
£661 YJISN U PAND S8 'SL61 uyeZ ure:B sod SSEL ‘play UO 19548 JEDWUBS O (wdd 'L} 0161 E3UM SABD OF JOAO SINOY $EE
€661 vYdasn . .
Ut peyo S ZG5 L WNDYION PUE Uaez) S pio LjUous € “ywoib uo 103443 o {wod 0E} 00E"28 sieo anoy |
661 VTSN Ul PBUD S8 ‘S/6L ULRZ PIBK U0 10548 uBOYUEIS ON {wdd o1} oL6L ﬁwmm%,owﬁv SHOBM £ J9A0 SINOY §12
£66) YdIASN Ul PAID SE ‘9261 EMENIUS| UimolB uo 1559 ON (wdd 0y op kL OleWa ] SAep L& *ON
£861 Yd3SN Ui payd Se 'S61 Uyez Asnfur Jenoj S|qisiA {%0€) pieiA peonpay 000'F wuey snoy G|
£861 VdIISN Ul Palo se ‘6| uyez (%.€) p@iA peonpsy 000'2 ERGaE] shep 92
CB61L SaAR8|
VIS W Pelo B ‘5951 uojes pue oL Jeijopun jo siyBrom Aip puE Usal peonpay (wdd ££°0) 028 UEag O SABP 61 pUE 0L
£061 Y4ISN U palo 58 'o/61 Uysz Aanluy Jenoj B1qisia '(9.42) PiSIK pROnpSH 0002 ueag usng shep /2
‘oum jo pousd pabiucjoid J1aao (wdd o)
mE\m: 2G4 Jo Asniul 10} 80P ploysali sIsebins JIoUINY] £gg| YaISn Ul pANO S ‘GI6L TR 1S Joke L upned paonpay {wdd 1) 0Re'1L uesag usng SABR #i
€861 Yd3SN Ul DANT SE '£/61 Bseming UACIB paonpay (wdd 9°0) 0ELL wedbb3 SAED OF
€861 Yd3sSN (uomgiuut ymoIB)
Ut PO SE ‘ZS6 | HIUPUION PUE UDBZED $]1004 j0 sSeW Jubiem ysal ui UocyonpeyY (wdd cooL) Doo'ces't wag ebng noy §
£861 YdISN Ul pald se ‘gi5| Uyez (o€ 1) prak paonpey 000't ysipey sinoy 21
sead
£g6!L PIBYY) SSIMG
WYJZSN U POUD SE “G/51 B 18 Jauuag Aanfu seio) qisia oNE (wdd L 01 623°0) 088'L 01 0E2 ysipey JNOY € puBe Inoy |
(2 1.4) 35
jo Jequinu ‘(%2 1) Wbiam iny abeisae (%zg)
plath ubiam Usay u aseainap jenuesons|
£E6L v4ISA W papd sk 125} sBunands| 'swas pue ‘sejonad umolb fes) v uoanpay {wdd 52°0) 0Lt ojewo L shep gzl
€861
YIS Ul PAKO SE ‘986 | UIES pue Jojie L 2215 Je3) W uononpaw] (Wdd 290 &1 L1D) 02L'L Ol 0L ojewo shep zzZ pue 0L
"UOIBINP HOYS JO) USAD! £86¢
‘YBiY s18A8| ZON; Uaum jsayeaiB Anuy seijo) Jo wexa| v43sN W peuo se ‘6461 AsBue) pue yoeH Anlug Jeio; a|gIsiA {wdd g) oro'si pRwIo) noy | “ON
SJueM|jod diy e8I
sem|iod iy axoy Jop By/bw satoad
SIUBWIWOY ITUIPY asucdsayguiodpuz pue sjueIn[|og iy BLaYID A0 _:m_p”_ >_u_..._w~m uoliesng ainsodxy 340D

nEaz ruonenuasuo Apms

siue|d 10} syJewyouag Bulussiog [10S pue Jiy Ajinuap| 0} pamalaay saiphig doad) jo Alewwng

6 dlgeL




s91qe ), BvaRSMOD AdD LOVH

Ge-t

"E_@._ TUBIERUIIUOD APMS

2861 YIS Ul P30 SB ‘pi6L BB IS 10949 PO ON {wdd 5y°0) 081} 1BAYM s@uNsodxs 4 / sanoy g
2861 vd3SN Ul pald se 'p/61 B2 g 10839 PIOA ON {wdd $0°0) 601 1ERUM §ansodxs g/ sinoy £
{wdd 6g°0)
8461 JBWRI0Q SAPIXO JNYING SVH W) . .
s fonfunseiod]| ozoL (wdd £60} oselL ‘(wdd Avagdsey| mougy ey
audal WIBACDoW pue Jabuisias
FRILICE! 0281 Wiananon P el £9'0) 0591 '(wdd $270) 0E8L
{wdd
Q461 JUSWNIO0Q SAPIXO) JNINS SYH Lo funlur 12110 . wdd pe “(wdd quegny P
aunscka ¢ LISACEND| ue Jabuisial i ssed) 23 OV osy AE vE Ov 08e AE ‘sead ‘sje noyg'y e
pajusdal ‘061 Do P 18110 560} 058t “(wdd £9°0) 0591 120
8/64 {{oUN0Y) YoIEaSEY PESLEM
{BUONEN th DANS SE '$O6 L '|E 19 uBLudlg panesge Aniu jeo) ON 984 PIBYD SSIMG Aep |
{wdd g0}
8261 WUBWNZ0Q SIPIXQ MNJING SWH Wy . . g
. Amlurieiiod] 012 (wdd Zp0) 0011 (wdd | prey) SSims oy gy 'zl
audar WIaA0)d ue 1abuisial T :
o 0481 oW P s1e.0 +9°0) 0891 *(wdd 98°0) 01£2
(wdd 62'0)
SLEL WBWNDOQ S8PXG IYING S L34 . . . -
. fnfur serog] 09z {wdd 5570} OppL “(wdd SECle) noy gy et
ajuudal WIBA0DOW pue s2buisial :
P 063 Dok P s ¥2°0) Op61 '(widd J8°0) 0822
(wdd 5¢70) .
QL61 WBLWIND0M SBPIXD INYNS SH WOl Aunlar s . ) . oejod ‘e e
‘ lar reyio4| ook "(wdd 7o) 0gt L ‘(wdd . mnoysg'y'zt
Sputida. L2A0DD| ue Jabuisial aonya
PRRILDI 0L6L WEAODIA P seid 92°0) 0p3 ‘(wdd ¥5°0} 0BYL e
(wdd +¢0}
L6 WBWNIOQ SIPIXD INYNS SYH WOy . o ot
| Al egos| 068 '(wdd 05°0) 01£L fwdd yoruds noygy gL
auudas WIBAQEYSIN Pue Jabtsial Y
PaILTe: 'DL6L WBAODIN P 910 L6'0) 086z ‘(wdd pE'1} 0158
(wdd £2°0)
8451 WBWND0Q SIPXO INING SYH WOl . . . . .
. Anfu sepog] 009 “(wdd Gy'0) 0811 wdd diwin) Jeeg neyg 'y e
Biulidal WRAODOI PUE Jsbiasis) ’ ;
FRHAIS] 'DLBL WSAODIN P 91940 £2°6) 020z '(wdd 1£°1) 06¥E
8461 WSWNICJ SapIXQ) INUNS SWYH WO Kanfu 18104 095 AE%%._%M%NOH”W— .A:Eu Jgqunand noug vzl
ayudal waA0nyop pue 1abuisiel . qoLe
FoiLIdE! 0261 Waronow P IS0 62°0) D20z '(wdd 80°1) oesE 1oueS
{13quindno 10} {Z0'Z PUE OB}
8261 [12UR0Y YIIBasSsyd J0) DLE'L e paunaao Anl CE BJQISIAY 12quwnsona - 9%} 1BUNING
|euchEN Ut PaNd SB ‘gasl ‘I8 12 uBuua1g PaARSqo Aunlu Jelo) oN oyewol - 050" L QIR0 SN0y &
Q461 1I2UNQD) Y easay
BUCIIEN Ui RS0 $B ‘#0651 ‘|2 19 ueuudg Ainlug JB4CS SITISIA [+l+7 iaqwnang Aep L
{wdd 120
861 JUBWNS0( SSPIXQ MNPNG SYH Wol) Al Jeto ‘twdd £ “(udd i o
avundos | L1BADE I PUE JaBLISE! furelod| osg ‘(wdd gpo) oei L (w ueag noy g ‘¢ 'z 'L
PRILNGSI TQLG1 LIBAADIN PUE (BEUISBIT 5p0} 081 | “(wdd 9v°0) 0121
8461 10UN0D
U2IRasay |BUOHEN Ul pald SB 'GAGL SShesd panasgo Anlul Jeyo; ON 002 upaqUSNG shep ¢
FISIA U] §50] %E SF (wdd'62°0) 0202
Pi8lA U} §20) %502 {wdd £'0) 062 saInsodxd v
£861 VoIS Ul PaY0 SB ‘0861 fe 13 s piBIA Ly 580| %E'ZL {wdd z1'0) 0L uesgiog 2umsodxaysinoy L'y
PI3IA Ll 850 %G| (wad 0°z) 0¥2s
1o ul SS90 % L1 (wdd £°1) ospv
£861 vdISN Ul payd se 'g/6) e 19 48l pIsiA Ut $50] Jueoyubis oN (wdd ¢ () 0498 uesgiog sinoy £8°y
(BN o L'g 01 O woy pabues al03 femoe sy
"SUBN 062 §0 2000 B0g ueal € Bupods) siuswiuedxe
SdVZ UIMIAA (SION)} 8008 juiod B JBSU SUOHIPLCD,
WRIqUE SRBINLIS e (SdYZ) WeisAs uonnod Ainlul yes) sjaIsip (wdd 9g°0) 0v6 f1snBny - Anp) shep gL
Ay feucz ay; Suisn Juatauadxe uogeBiny pleid|£851 YJISN W PaUO Se ‘086! 1B 19 abnidg suoionpal plaik Jueayubig {(wdd 600} 0ve USR0S 1aA0 ABD/SINOY 2P {panuiuos) 08
SMRIN|Iog Ny Mxe| 1o} Byfw 1oad
SUSKIWOD ELHESEIE] asuodsayuiodpuly puUE SIUBINEOd Y BLIDJIAD A0} «:M_nmuwuwﬁm uofiesng sansodxs £9400

sjue|d 10} SyJewyosuag Buiuaalos [10S pue ity Ajjuap| o} pamalaay saipms dos) jo Arewwng

6 |jqel




salge BYesAIOD AdD L0vH

JW/Br tuokenusou) Apms

9861 {o69F) Wolam ysas sfep £9
YdISN UEPBKD S8 'S261 IR 19 uBwyoR| pod uesq pue [9eg) JyBiem jueid u) uononpsy (wdd 51°0) 062 ueg ould 13AC ABpysinoy g
9861 (36627 JUBIBU WBId pUB " (%E2) 1ubiam $AED g2
YdISn Ui payo se 1251 1218 Buuey| 1000 ‘(%64) Whismamelt doy ul uononpay (wdd £1°0) §62 ueag Ol 1oAc Aep/sinoy §
SAEp 8¢
0861 VSIS W PaEO SB '£/5] (& 1 eebo (%06 Wbismameld doy u uonanpsy {wdd z0) z68 ja9Q Jar0 fepysinoy ©
1Biam 1001 SEELY
9861} Ul UORONE3I 9% 1L pue 'Yymoabaybigm doy u v| A0 NaaWSAED
YdISN U PaNO SE 5461 'R 12 BWSO|  uononpal %42¢ (% L) PI9IA 1 uononpal WS {wdd 2'0) 26¢ OiBWO | € 10} ABp/sinoy &'
€0 (wdd §g°Q pue 2'0) w/bn g9 pue 9961 USLIWCD 995
Z6E U104 18 paunsoo Aniup juesyiubis 1ey; seiou Joyiny Yd3SN U pAY0 SB ‘661 T|E 18 BWIUSCY 195 uny seme) [(pamiosds jou) piand paonpay (wdd 52°0) 989 cIRWD Y shep ¢
Umea 1001 Ul uonanpa: 1sereast passneo
sunsodxs pang; qued pro yasm-z Joj 1se1eaib sansodxe £
0861 Y4ISN W Palo Se 'S/61 T8 18 Asbui | [ ansodxa 910ws wolg ymo:B 1001 J0 oGy (wdd $0} e84 ysipey 104 SINOY G'}
“(Aunha Jeyoy Be) (Sudlwod|  {wdd 600 01 ¥00) 081 01 6L sinoy ¢
uonziaban 03 abrwep o|qenNseaw 95ned O} AjgyHun 9861 YdASN PUE 2a85) 510949 J0) sanjea Huw wesaudas| (wdd G20 o) 1'0) 005 ¢ 008 sdoin Pyl ut
ale U wEnod B 0 $9s0p aul a2e sanjea Bupun £861 Y43 SN W pan0 SE ‘661 LOSqaoe SUOIEUROUDD ‘Aunful Jeyo) ajsiA on|  {wdd L0 01 2°0) 008 01 QOF |eanyrouby sinoy S0
9561 (%ve) Wwbiam 101 pue (3:02) 18aAIEY LN NoaM/SAED
VJISN W PO 58 ‘£461 et ewiysQ|  jubiem doi ‘(%) ybiem Ly ul uononpay (wdd z0) z68 wey £ 10} Aep/sinoy £
sreayns ueld aaisuas
103 (wdd |0 0} 50°0) ;W/Bn 961 PUR 96 UsEMIBG won ansodxs UKD
$}08Y3 SIQEINSEDW JOJ PICUSSIL SU) SAYNUSDI ININY | €861 YIS W Pald SE ‘p/61 |2 18 #lbeay {pomoads jou) piaif paonper|  (wdd 5170 €} 50°0) 062 O} 86 uesgiog Aep/sinoy 9 ol ¢
ymosb Jaquinu pue JuBiam sjnpou
doy uey; a1ow paonpa: ARUalsISuDD LMeIE 0oy | 9B6EL YIS Wi PRD S8 'S61 1B 18 Aabuiy paanpas pue Ywou$ dol pue 100 pacnpay (wdd 520} go¥'L ueaghos inoy | ‘0
cees 10842 pleif oN| (wdd pZ'L 01 5T°0) OPLE 01 089 BlERY sansodxs £ / sInoy g
Yd3S Ul pRA0 SB '3/61 [B 12 UNOURA i
{wdd
§261 JUBLUNSO( SSPIXG JAINS SYH WOk . . . . o
. Aanlur reiod)z)10) 0LE (wdd yz0) 089 ‘(wdd Aapeg noyg'y et
ULl UIBACH)D| ue sabusial T
PRILIES! 026} DONP ee1d #+'0) 0511 ‘(wdd £9'0) 059}
SLIOU A|[BSHELS 2861 K uoseas Buwmoib
SE g9 9IQBL 286) YJISN U POL0CS) sinse] oIS Ul POID S8 ‘9,61 (8 19 'INOUIM {%#¥) 501 PIIA (dd 51°0) 08¢ Aojied BULAR HOaMSIN0L 22
casl 29)4o plak 0 (idd @30 01 £0°0) 092 O Asjie uoseas buozb
VIS0 U PAUD S8 8/61 18 18 INOUIm FOoUS PIZA ON pioot +08 el Bunp Y@amsInoy 22
B8 . .
WIS U PaNe $E QL6112 18 INOUIA wope peif oN|  (OT'L O G2°0) OFLE ©) 099 Asjeg sunsodxa £ / sMoy g
{wdd
LRUINDOJ SBPIXO NN 04 iyt ¢
uwmm:ra«m 10 mea\,wwwﬁ w_aw anm_e m Aanlan aeyo4(510) 088 {wdd 9g0) 0g9 ‘(wdd|  resysiong noyg vz
) o 62°0) 0201 {wdd 95'0) QLpl
“uesHIuBIS-UoU Aednsiels ZREL [—— (wdd 510) 062 F— UOSESS Bumoih
S 0-g 91982 2961 VAISN U paLiodal sinsod| VIS U PoYo SE 86| 18 18 NoUiA %2¥) 5901 PIALA UM Buunp yesmisinoy g2
2861 oae ek o (wedd 510 © £6°0) ) {wrnq) 1es LOSESS SuikilD
VSN W PAID $B RLGL 1E 19 O 10953 PIRA ON OL0DIECON0SE 01 08 VBN giunp ssem/sinoy 22
2961
VdISN Ul pald SB ‘g/61 B 18 NOUliA 109Y® pak on (wdd pz't 01 $2°0) O LE 0} 098 §(Buidg) teaym | saunsodxe £ /sinoy £ {panuyuon) *0g
sjuenjiod A1y 2ixey, 103 Bybw sal0ad
SUBUWLOS IOUIBOH asuodsayuodpug PUE STURINIO 11y BLIDYNAS J0) Em_..u_ %mﬂm uoneing aznsodxg s0d400

SHue|4 10} SyJewyouag BUIULSDIOS |10 pue A1y Aljuap; 0} pamaiaay salpms doig Jo Aleuung

6 a|qel




sa[neL GVESNOD AdD LOVH

NJ. ‘ebpiy #eQ ‘Aojeioge

[euonep; ebipld yeQ uosiney 2661
SjUBl [BISOUDL VO SIOBYT JOJ WIASUoD
ENUTI0L J0 SINEWEIUOD) Buiuasuss 104

Sw/Brl tuoneaussuo) Apmig

BBl - - ausn|o
SHIBWLIUSG EOIB0I0IXOL "BZE86L USIOOM wbiem 1weld pue LoRBUILIBD 8w 002 ueaghog o1
OV PUE | 18INS MDA T Y
‘uoswiAol3 CLo0g Aenuep Assnb aseqejep
Slvy Aojeioge feuonen ofipy yeo
6¥2i-SE21 ((9)61 sIsAjeuy ysid “Aouabin
sanjea oyoeds-jueid Jo aouasqe :o:m_umEMm v“ﬂwﬂ%%_uwﬂwhwﬂmumz%ﬂ
B U1 PASN HHILWOUDY BuIuasIdS 105 UoLaa)| 105 Jo __._mEmMMm.mm.rmmmn.v_m_m .mmmwd.m .- ByBw g0 -- -- apAysaplwio
UoI(] “BIGEIBAE JOU lam SHIBLILDURYG BUILasIas JUBd ‘Soluemg 200z AlEnuep fsnb sseqelEp
Sy Aucjeioge feuoiien ebpid seo
BYZL-SET} (9161 SISAfeuy ysIg Asusbin
‘sanjea oyioads-ued jo ssussqe co_ummUmEmmm —uuﬂ”_wﬂwuﬂwww}wﬂﬂmuwzﬁﬂ
BU3 Ul pasn BIewWyouag Sujuealng (IS 18t L U ul ABNG . N -- BB 00 -- -- auszuaqiimal
DING BgBIILAR 10U 219M SRWLDUR] Bujuasios ueld HOS 10 IWELISSESSy PRsEq-ySi 6561 v'd
& g : ‘seluems 200z Aenuep Alend aseqeiep
Sl Aojeiogey feuoieN abpiy YeQ
sr2L-se21 Q)61 s1shjeuy ysiy Aauabin
‘sanjea oyoads-ued Jo eoussqe :o:mmvm_:m% nn_ﬂm_uw_smuﬂwwm&mﬂﬂwu__ms—ﬂw
8yl Ul pasn Sylewyosuay Buiuesuog yog 1wbie), 108 1o ucwEmMNMwh.wwnws,“mm%.mmmw ,M.,u_ -- By 100 -- -- auazuag|
U IQREEAR 10U 248 SBuued BlILesns wed ..mm._cmam 1002 ArEnuEr onb SseqEE
Sivy Aioyeioqen feuoiien 26piy Yo
spunodwo?) UERIQ INEI0A
SUAN|Og 4y JIXOL
{wdd 10} 09z - 20% ueagiog shep g€t
£861 VJISN Ul PEIO $B ‘pi61 IR 19 ubken uolelop pue Anf jueld {wdd 1°0) 002 - *O Jono Aeprsimou g o pue %05
%0 + 708 {wad 10} 002 - %0
1050 + BON P05 + %ON JO SUOHELIGLIOD Ul USUM UBY £861 VJISN W Palio S *L/61 ABID) (wdd g1°0) 01€ - 08 GleuioL sanou g .
Alenprapu pasa uaym snounlul 888 50 pue 405 ‘#ON| pue eusy ‘9.6 jeBuLin pue siuuonedg (s1s0u00U) afewiep Jes] aalsuRIXa {wdd £0) 095 « 2ON 5Q pue 05 ToN
(wdd s1eQ
$2°0 01 61°0) 09¢ i 0BE - *0S usipey sanoy
2861 (widd opewo |
Y35 Ul payo sk 'g/61 ‘2 19 ysuuag Anlug JeNop On| 200G @1 01L°0) 0BE - 061 - 0N uesq Oilg
€861 {wdd 50} OEL'L - %08 uysipey inoy ¢
YdASN W pa0 S '5L61 [2 12 Jeuudg Aanfur sey|o} aigisia 4o Subls jsad {wdd 50} 0v6 - *ON
[REITT
"BUOIE PAISISIUILLPE SJUBMBSUOD usym ¥0s (wdd §0) UBSQACS sy o
mE__mz 011 Jo fON (wdd 2) wybin 09/ 'e ) pasodxe {wdd 50°0) L£1 - 208 ysiped
sjueid awes o) Anjul Jejo; AIGISIA OU PUNO} JOWNY | £861 YIS Ul PRI 58 'LL6L (238 Aabulr Aunful serjo} ejasia jo subis Isaig (wdd g0°0) ¥6 - *ON ueaq olid *0s pue fON
sjuen|od Jly o1xo] soy Bybus smsad
SJUDWIIO? BoUaLByRY asuvodsagauiodpus PUE SIUBINIOd Y BLSILID 10} Em__m_ ..:u.m.w uoneng ansodxy $3400

sjuejy 104 syJewysuag Buuaalog [10g pue Jiy AJusp] 0] pamalasy saipnig doud jo Alewwng

6 9|qel



sajgeL Byesnod AdD L0V g8e-1

"SSEQEIEP JC JUBLUNION PHSLSIaEI Ul BQE|IBAR JOU LUOBULIOM APHIS = - -
WIPOUOT [BIUSIO JO SIEDILLIAYD = SOd0D
1SBI0N

2008
Asenuer pemala BSRAEIEP X(LOO3 V438N
SBYINES UONSNGUIO.) 9)SEA
‘ajebolns e SE pasn aualfd{e)ozuag| SNOPIBZRH J0; 0010 DWSSISSY HSIH . BB 71 1AM -- auarid(po-£'g’ LJouspuy
teaiBojo03 19aa BulieRIos BE6L V438N

"SBINIDR] UONSNQLIND) SISEM
‘ayeBoiins e se pasn suasAd(R)ozuagi  SNOPIBZEL 10) |000J0Id WBSSASSY NSIY -- BB ') JCEITERY -- auaaeyue(y‘eyzusqqal
[e0iBojo03 9497 BuiLealng "866L V438N

“SBIII0E] UCHSNQUIOD) SEM
-33el04iN5 € 2 pash suaiid{e)ozuag] SNOPIEZEH J0) |020J0.d JUSWSSESSY %SIM -- BB g sy . auasiiyp
122601003 (9ra7 BUILSAI0S 5661 YdIASN

SO LORSNQLLCT DISEA
23el04Ns B sE pasn suaild(zlozuag| shopJezeH J0) [020101d JUSWISSISSY HEIY . ByBwi 2L 1eaymM -- auayueioni(iozuag]
|120160j003 19487 BulUBSI0S 6661 Y4ASN

"SORIOR ] UOISAQLUIOT) ISBA
(E861) USBOIRAD PUE SWIS "adudIdgd Aeuly|  SNOPIEZEH 10) G000 JUBLISSaSSY %Sty -- ByBwe gy FBOUM -- auayyuesong{qiozusg
jeoifoloo3 fanan Buussiog ‘6651 Yd3SN

"SERNICEd UCNSNGICD) SISEA
(£861} USBOIOAD PUE SLIG (83UI80r Aewld|  SNOPJEZRH 104 100010 JUBLISSASSY XSy - - By/Bw 27| JEIUM -- auashd{e)ozusg
feaiBoieo3 jaas] buiuesiss "6661 Yd3SN

: DEA UONSNQUIOD ASBAN
‘eBoins B se pasn susiAd(Blozusg]  SNCPIBZEH 10} [090)0Id JUSWSSSSSY Sl -- Byybuw 271 1e3UM - aussenue(e)ozusg
reaibojoo3 1aas] BuuRRICS BB61 VdISN

mosb juelg By/6us 2¢ BAES BONIORT sAEp 2 austemyden

SUOHIER0IPAR dEWoly oNpoAokiod

sanjeA Buusaiong jeoibojoog nos g usibay
Vd3asn "Lo0g Atenuer Aenb sseqeiep -- By/Bw L USLILIOD 898 -- SauaAy
SIvy Aojeiogen jeucien abpid yeo

‘a0uaia)E) Ul
popoads jou adAy jurld sjue|d 01 suinsodx Uo paseg

SIUBINHOG A1y X 103 By/bw
SJUSWWOD @ualajay asuodsagauiodpuy PUE SIUEIN|10¢ JIY BLIEIAD 10}
nE\mn TUQNEIUSIUGY APMS

sanadg

uolesng ansodx s
suelg Apms nemng 3 3400

siug|d 104 syJewyouag Buluaalosg (10S pue Ay Auap] o] pamaiaay saipms doi) jo Atewwng
6 2|qet



saigey By\esno AdD L0V

6c-1

‘B|GRIIBAR PG 10f SeNjEA ON (L00Z DFG0) SIEWWEW 10; San|eA (9437 Buiaalng || [sas Daq uobain = ¢
“(g00z 18nBny) |ane Buwealog [eaifiojeos 10§ ¢ uolBay vdISN =2
‘(1007 Jequancy) sylewuouag Bueaing |log v uoibey vd3sn =1

“Ajuo yewyouaq

1105 BJPIM PSICBIBS 0] S0URISIBI L 81 UoBULIOLI ADNIS {Bige|leAl SHIBLUYIUSG 1IR JO S0IN0S SUO AJUO) [0S I0) MIBLIIOUSG SJIRIM [2UI) SY) S pa]03jas SBM UDium ‘aniea BLiusalss 1somo| ay) s1eoipul PIod = |

JUBLUNIOP SoUBRING LUOHRICLIOD BLULIUSY Ul BIGE|IEAR JOU UDHEULIOJI J0 @Nfe = - -
WIBOUOD) |BAUSIOY IO SBIWDYD = SO400

SHON
‘510198; AJURLIBILN 331y} DuiAjdde AG {SAL L) San(eA 20uBlajRl AjIoX0) Dajsalpe i i A
Wi0L POALIBP S3N|eA 1BpoW sinsodxe Jljloads-10idadas Lo Ajijus paseq a1k 5753 105 § ucibay MRIYS paysel oose 00i08 ves00 o eLRUCeN
‘siciorj Aurepacun saly) Buifidde Aq (AL 1) sanjea souala)al Auoxol palsnipe MBIUS PONSEL . o 6oL . auBIAd(po-g'z* |Jouspu]
Wi0I} PIALSD $SANEA SPoW ainscdxa oads-z0idadal uo Ajaulus pased 248 $153 |10 § uoiay
“si0)or) Auiepsoun ealy) Buif|dde Aq (sAY L) Sani2A aduaia)as AloIXo] palsnipe MBIYS PONSEW . o el . sUBSRIIUEY B)ZUSGI]
W01 PBALIAD SANEA |3POW aNsedxs a))10ads-10idasal ue Ajamus paseq ale $753 10S § uoibay
"s10)08) Auiepssun saiy) Buifidde Ag (sp4 t) senjea asuasajal Aoixo; paisnipe MOIYS PONSEL . o ey . auasiuyD
LI01) PEALISD SANEA 3oL aInsedxa Jjnads-ioidasal ue Ajpius paseq ale $157 1105 § uoibay
's10108] Ajiepscun sauy) BuAldde Aq (spd $) senen asuaalal Aloixo) paisnipe JPU— . o bt . susyuEIONYEozZUSY
W01} PEALISD $SANJEA 3P0 aInsedxs sypads-ioidasal ue Ajaius paseq ale $7153 110G § uoibay
"si0loe] Auedsoun sax) Budidde Ag (spd 1) senea aduaialal AlDIxo) paisnipe MBS PasSEW . . 265 -- mcm_.zcm._o:_:nvowcwm*
LUt} PALIBP SaNjeA [SPoW ainsodxa oyweads-10)dasal uo Apius paseq ale $T75T 110G § uoibay
"0661 Johag uo paseq syelllysuag DULSdIRS [I0G ¢ u0IDaY -- ErAY - 251 K] auaiAd(ejozuag]
‘s10i08) Auensoun saa; Duididde Ag (Al D) senjea adualajal Aivixo) paisnipe OIS PORSEW . . . - susoRUE(R)0ZURE
WICi] PAALAP SaNjEA |apow ainsodxa oypeads-10ydessl uo Asiue paseq aie 5783 0% § uoifisy
SUOQIe0IPpAH FnBolY 2HoAoR 104
"066 1 19A3E PUE PEGL TUBWUGIALT . ‘ . - sausih
pue Bullueld |elfeds ‘Buisno Jo Asiuly UO pasaq Syewyouay BuIuaaIRg 10S + uolfiay ozt 0o0'5EL soe X
‘0661 JaAag pue ‘pEEL ‘IUBWuCHALY P . .
.- ausnjo
pue Buuuely enedg ‘Buisnop Jo Alsiully uO PAseEg SMBLIYIURYG BUILEaIRg |0F + uolfiay Orvi 000020t sr's 50°0 1oL
-- - oosE -- - - spAusplewod
0661 1ofag PUE PEEL LBLIUOIAUT - .. . . . auazUa
pue Buuue)d ferreds ‘Buisnoy Jo Ansiuly uo paseq sspewusuag Buussiog jiog ¢ uoibey 000'v0E 9¢'s 500 Rl
"FE6} IUBLUUOMIALT . ‘ . . suerUS
pue Busiueld jeieds ‘Buisncy] Jo Ansiuiy uo paseq syyswuyouag Buiussiog jjog v uoibsy ooee 094’6 §5¢0 500 g
‘si0)0e) Ajuiepaoun saly) BuAidde A (SAH 1) saniea aduaiaal AIoxo) pajsnipe 610A MOPESU) . 05 izg . WBIoIOY
W) paALap sanea [epoW ainsodxa olj1zads-10idanal uo Ajauus paseq aie 783 110S § uoibey
spunoduwo) ouebio) 3jiejop
sjueiniiod 1y axoi|
iy Hos syiewyouag
»SATS m
sajoadsg Il j2A87 D3A0 slaaa Bulasaiag c_cmwhum 1es
BIUID) : € ) uoibs) $0d
i lewruy Apmg ea1Boloo3 § uoibay vd3 v Uo1h3Y vdi 2d0d

(/BT 16 BojBW)

| BHIPIIM SO 3A1IDDN04d SHIBUIYauag [I0S

APIIAA 1O 2AII09104d SyJewyduag HBuiuealog |10 214auUaY) Jo Alewiwing
0% @Iqel



Colusa Generating Station (06-AFC-9) Response to Item 2
Responses to February 21, 2007 Emerald Farms Petition Noise

2. NOISE

This noise assessment was prepared to address the concern raised regarding potential project
noise affecting the residences located approximately 1.7 miles (about 9,000 feet) southeast of the
proposed Colusa Generating Station site. This concern was analyzed in depth in Section 8.5 of
the project's AFC. We will attempt here to summarize and clarify the discussion provided in the
AFC.

Of the many distinct major and minor factors that influence how sound is generated, how it
travels, and how it is perceived and affects a sensitive receptor, there are only three major parts
to a meaningful analysis:

° Source characteristics (how much sound will be generated, is the source large or
small, short or tall, etc.)

. Path characteristics (how great is the separation distance, are there natural or
man-made barriers, is surface flat like water or rough like tilled soil, etc.)

. Receptor characteristics (noise-sensitive including residential, nature of existing
noise sources, environment is moderately quiet or noisy, type of structures
affected, etc.)

Based on the analysis in the AFC, the source noise was comprehensively analyzed using a
powerful three-dimensional computer model (that has been tested many times for accuracy).
The modeling and all assumptions were conservative.

The path length is about 9,000 feet, thus allowing the generated sound to spread out, attenuate,
and dissipate considerably before it reaches the receptors. Over this considerable distance, the
sound level of the plant observed at 100 feet from the generators would be perceived as only
1/16 as loud when observed outside the residence. The residence at ML-1 is assumed to be of
normal construction possessing average acoustical characteristics (this is discussed further
below). Some typical existing noise sources are in the general area, such as roads and a
highway plus agricultural activities. All of these sources combine to produce an existing 54 dBA
Day-Night Average Sound Level (Lgy).

To explain these terms, decibels, abbreviated dB, are the units used to measure sound like
inches may be used to measure distance. The “A” means that an adjustment has been applied
to the measured value to match more closely what a human hears. The Lg, is a single number
community noise descriptor for a typical 24-hour period that includes a substantial penalty

(+10 dBA) for nighttime (10:00 p.m. to 7:00 a.m.) noise. The existing level of 54 dBA is below
the U.S. Environmental Protection Agency’s recommended ideal community noise level for
residential exterior areas, and well below the local planning agency guidelines.

No change, to very little change, both measurably and perceptually will occur to the noise
environment at ML-1 when the Colusa Generating Station becomes operational. This is based
on the fact that the plant noise is predicted to be 44 dBA Lg, at ML-1. This will increase the
existing Lg, by less than one-half of a dBA. Even inside of a laboratory, this small change is
difficult to perceive and would not be perceptible in the real-world outside environment. One
may ask, why doesn’t 44 dBA Lg4, from the plant, when added to the existing 54 dBA Lgn, result
in 98 dBA Ly, (a really loud noise level)? That is because the decibels are ratio units that add
logarithmically. For example, 40 dBA plus 40 dBA for two sources would result in a total noise
level of 43 dBA, 60 + 60 yields 63, etc. Importantly, when the source levels differ in level, the
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louder sound dominates to the point where the softer sound is of no importance. Specifically,
when two sounds differ by 10 dBA or more, the cumulative effect is imperceptible because the
overall increase is 0.4 dBA or less. For example at ML-1 the 44 dBA Lq, from the plant added to
the existing 54 dBA Lqn results in 54.4 dBA Lgn. This is an imperceptible change, which would
be difficult to measure.

We also looked at the potential effects of plant noise at ML-1 on a short-term or instantaneous
basis. The predicted exterior sound level from the plant at ML-1 is 40 dBA L¢q (another sound
descriptor—similar to Lqn but with no time-of-day adjustment). This exterior “quiet” sound level
would not interfere with communication activity (including conversation, telephone, television),
with intellectual activity (including quiet recreational pursuits such as reading or concentrating
on balancing a checkbook, etc.), or likely with sleep. Normal residential construction with
windows open typically provides an additional reduction in sound level of about 10 to

13 decibels. Thus, inside of the residence, the exterior 40 dBA L¢q of plant sound would be
reduced to 30 dBA L Or less, a very quiet level and one that satisfies even the most
conservative sleep disturbance criteria. In actuality, it is likely that the existing level of
environmental noise at ML-1 will mask or “drown out” the plant sound most of the time. One of
these local noise sources is the Delevan Compressor Station. Its operational characteristics
and thus, noise emission, may have changed slightly over the past few years. In response to a
recent meeting with Emerald Farms regarding noise concerns, URS plans to conduct additional
environmental noise measurements at ML-1 in April 2007 to further support the information
already presented in the AFC noise analysis.
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3. ELECTROMAGNETIC FIELD
COMBINED CYCLE PLANTS AS POSSIBLE SOURCE OF EMI INTERFERENCE

Standards published in the United States that are related to power plant electromagnetic
interference (EMI) issues generally address avoidance of interference problems within the plant
and its control systems. Standards do not currently exist that address issues related to the EMI
emission levels to areas outside of the power plant, due to the fact that no interference is
realized outside of the immediate vicinity of the plant.

The amount of electromagnetic energy radiated by 60 Hz electrical power systems is negligible
because the wavelength (5,000 km or 3,000 miles) is so long compared to the size of the
equipment carrying or generating the energy. Therefore, the interference issues are limited to
near-field inductive or capacitive effects which are appreciable only when in very close proximity
(less than about 10 m or 30 feet) to the current-carrying equipment. For this reason, 60 Hz field
effects are not present outside the plant boundary, except as may exist in the direct close
proximity of the outgoing power lines. However, the field levels of overhead power lines are
quite low, as can be seen from the following data taken from “Background Paper on Power Line
Fields and Public Health,” March 29, 1996 by D. Hafmeister.

“Typical 230 kV transmission power lines produce average fields at distances of 30 and
60 meters as follows:

Electric Fields (at Magnetic Fields (at
Line Voltage 30/60 meters) 30/60 meters)
230 kV 0.3/0.05 milligauss 7.1/1.8 milligauss

For reference, average magnetic fields at a distance of 30 cm (12 inches) are: color
television (7 milliGauss (mG)), microwave (4 mG), analog clocks (15 mG), electric razors
(20 mG to 100 mG at 15 cm) and hair driers (1 mG to 300 mG at 15 cm).”

In addition to the 60 Hz electrical systems, there are other possible sources of EMI within a
power plant and its outgoing power lines, including localized corona (partial discharges),
transient currents caused by faults and switching operations, and plant communications
systems.

Partial discharges — this is an electrical phenomenon that occurs due to local ionization around
an electrical conductor. It may occur within equipment as a result of insulation deterioration,
and also occurs naturally under certain conditions near exposed HV conductors (such as
overhead power lines). Partial discharges generate radio frequency emissions, which can
cause interference, mainly to AM transmissions within a particular frequency band. From
“PG&E Delta Distribution Planning Area Capacity Increase Substation Project Environmental
Assessment,” August 2005:

“Overhead transmission lines do not, as a general rule, interfere with normal radio or TV
reception...... Typically, corona interference to radio and television reception is not a
design problem. Interference levels both in fair weather and in rain are extremely low at
the right-of-way edge for 230 kV and lower transmission lines, and will usually meet or
exceed reception guidelines of the Federal Communications Commission (FCC).”

Plant communications systems include digital communications with the offsite utility system,
telephone lines, and hand-held radio systems. Communications to offsite locations are either
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through the telephone system or via fiber-optic connections. Neither of these is considered a
source of interference to facilities outside the plant. Hand-held radio system channel
frequencies will also be coordinated with all local in-use frequencies, as required by the local
jurisdiction to avoid any interference issues.

No interference mechanism to local GPS or laser-based systems is identified, due to the
extremely high frequency (typically in the Gigahertz range) and/or line-of-site nature of those
systems. lItis noted that all new power plants utilize such technologies internally, such as GPS
clock synchronization for the plant control system and laser levels for aligning equipment, with
no observable interference effects even with very close proximity to high-energy electrical
systems.

The following is an excerpt from the Colusa Application for Certification, including Table 5.3-2:

“These results of the EMF analysis are shown in Table 5.3-2, and indicate that the maximum
magnetic fields seen after the addition of the E&L Westcoast, LLC Colusa project are located
where the existing four 230 kV lines are cut and looped into the CGS switchyard. Table 5.3-2
shows magnetic and electric fields generated by the existing PG&E transmission system and
the interconnection to the CGS. It shows the fields generated under existing maximum line
loading and after addition of the CGS. It also shows the field strengths at a point 250 feet away
from the lines.

The highest value calculated was 85.0 milligauss (mG) at the point of intersection of the PG&E
transmission lines and the new lines looping into the new CGS switchyard. The corresponding
maximum electric field at this location was 0.88 V/m. As one moves away from this location,
both fields degrade rapidly. For example, at a distance of 250 feet from the point of maximum
field strength, the magnetic field is reduced to 3.8 mG.

The results show how all of the fields degrade rapidly with distance from the lines. Since the
nearest permanent residence is approximately 1.7 miles from the proposed project, magnetic
and electric fields generated by the transmission lines are essentially negligible both before and
after development of the CGS.

Table 5.3-2
EMF and Electric Fields
PG&E Transmission Lines CGS Interconnect
Circuits Circuits Maximum
Before North After Before South After Before After Value
Units Max 250 Max 2500 | Max | 2500 | Max | 250" | Max | 250" | Max | 250" | Max | 250

Magnetic Field MG 15.0 1.94 112 13 150 | 194 | 439 28 NA NA 399 | 446 | 83.0 38
Electric Field Vim 09 0.034 09 0034 | 09 (0034 09 |0.034 - - 0.88 | 0.20
Iote:
250" =ar 2 distance of 250 feet

Conclusion

No significant EMI mechanisms have been identified within a typical power plant facility which
could potentially disrupt or otherwise interfere with communications or other EM based devices
and systems outside the plant boundary. This is reflected in the lack of U.S. standards
governing any such emissions, as well as the lack of any significant anecdotal references to
such phenomenon. It is noted that many existing power plant facilities are in very close
proximity to other facilities and businesses, with no observed EMI interference problems.
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4, LAND USE

Based on the analysis presented in the AFC, the project is not expected to result in any
significant unmitigated impacts. In the absence of any significant impacts on surrounding
properties, the project would not be expected to negatively affect the value and marketability of
any such properties, including those specifically identified. Specific areas of possible concern
are addressed in detail in the AFC, and briefly summarized below.

Land Use Compatibility

As stated in Section 8.4.2.2 of the AFC, the project is consistent with existing land uses in the
area, which include the PG&E Compressor Station, transmission lines and natural gas lines.
Colusa County also supports locating power plants in proximity to these resources.

Visual Impacts

As indicated in the AFC, the project would not have significant visual impacts. In Section 8.11.2.3.2
of the AFC, impacts were evaluated impacts from Key Observation Points (KOPs), which
included two points (identified as KOPs 1 and 2) located near Parcels 1 and 15 referenced in
the comment. The less-than-significant impact determination was based on several factors,
including the project’s distance to these properties; a high degree of modification to the natural
setting from the PG&E Compressor Station and existing transmission line corridors; and back
dropping of the project by the nearby topography.

Noise

As presented in Section 8.5.2.2 of the AFC and in the response to Item 2 above, the project
would increase daytime noise levels by an imperceptible amount. Interior noise levels with the
“windows open” at night would also not be significantly impacted by power plant noise. The
power plant noise levels would not exceed exterior criteria at the closest residences as
established by Colusa County.

Air Quality

As discussed in Section 8.1 of the AFC, and elsewhere in this response, the project is not
expected to result in any significant impacts to air quality that might affect the use and
enjoyment of properties in the vicinity of the project. Operation of the project is not expected to
have any impact on agricultural resources or operations. Furthermore, no adverse effects are
likely to occur to the plant and animal communities that may be present in the vicinity of the site
or humans that consume locally grown produce.

Public Health

As presented in Section 8.6 of the AFC, a complete health risk assessment (HRA) was
conducted to analyze potential impacts to public health associated with the project. The
conclusions of the HRA are that the health effects impacts of the proposed project are well
below all significance thresholds established for purposes of analyzing such impacts.

Traffic and Transportation

As set forth in Section 8.10 of the AFC, while construction activity will perceptibly increase the
level of traffic in the area at certain times of day, these increases will be temporary, and in any
event are not predicted to significantly affect the level of service of any affected roadways.
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Traffic impacts associated with operations of the plant (approximately 30 full-time employees)
will not significantly impact surrounding roadways.

Conclusions

Based on the foregoing, and the detailed analysis of these and other areas presented in the
AFC, the project is not expected to negatively affect the referenced property (Parcels 1 and 15).
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