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EXECUTIVE SUMMARY

On December 16, 1999 (64 FR 70496, 64 FR 70514, 64 FR 70531), the U.S.
Environmental Protection Agency (USEPA) published notices of proposed rulemaking
conditionally approving the 1-hour ozone attainment demonstration for the severe
nonattainment areas in northeastern lllinois, northwestern Indiana, and southeastern
Wisconsin. The proposed conditional approval is based, in part, on a commitment by
these States to submit an updated ozone attainment demonstration State
Implementation Plan (SIP) and a post-1999 Rate of Progress (ROP) Plan by December
31, 2000. The purpose of this document is to summarize the results of the
photochemical modeling and other analyses used to support the updated ozone
attainment demonstration.

The updated attainment strategy consists of four sets of controls: (1) Federal Clean Air
Act controls, (2) State ROP emission reductions, (3) the Tier ll/Low S program, and (4)
regional NOx controls. The modeling shows that these emission reductions will result in
widespread ozone decreases and isolated ozone increases. Ozone decreases occur
throughout much of the modeling domain, including areas with high base
concentrations. Ozone increases are limited mostiy to urban areas, and generally
occur on days with lower t-hour concentrations.

The modeled attainment tests show that Federal Clean Air Act controls alone will
reduce ozone concentrations, but do not, by themselves, provide for attainment of the
1-hour NAAQS everywhere in the Lake Michigan area. The full set of controls noted
ahove provide for attainment of the 1-hour NAAQS throughout the Lake Michigan area.
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Section 1
Introduction

The purpose of this document is to summarize the updated 1-hour ozone attainment
demonstration for the Lake Michigan area. The attainment demonstration is based on a
state-of-the-art photochemical modeling analysis plus supplemental weight-of-evidence
information (e.g., air quality analyses).

The modeling is consistent with the USEPA guidance documents entitled "Guideline for
Regulatory Application of the Urban Airshed Model", July 1991 and "Guidance on
Urban Airshed Mode! Reporting Requirements for Attainment Demonstrations”, March
1994. The attainment test is based on the USEPA guidance document entitled
"Guidance on Use of Modeled Results to Demonstrate Attainment of the Ozone
NAAQS", June 1996. As discussed in the following sections, the modeled attainment
demonstration for the Lake Michigan area is based on; (1) Federal Clean Air Act
controls, (2) State ROP emission reductions, (3) the Tier li/Low S program, and (4)
regional NOx controls. -

In general, an attainment demonstration SIP includes a modeling analysis component
showing how the area will achieve the standard by its attainment date and the emission
control measures necessary to achieve attainment. Another component of the
attainment demonstration SIP is a motor vehicle emissions budget for transportation
conformity purposes. Transportation conformity is a process for ensuring that States
consider the effects of emissions associated with new or improved federally-funded
roadways on attainment of the standard. As described in section 176{c)(2)(A) of the
Clean Air Act, attainment demonstrations necessarily include the estimates of motor
vehicle emissions that are consistent with attainment, which then act as a budget or
celling for the purposes of determining whether transportation plans and projects
conform to the attainment SIP. Each State is responsible for submitting a
transportation conformity budget.

Section 2 reviews the regulatory history leading to this submittal. An overview of the
Midwest subregional modeling is provided in Section 3. Sections 4 and 5 address the
basecase and strategy modeling results, respectively. The application of the attainment
tests are presented in Section 6. A summary is provided in Section 7.



Section 2
Background

The persistent, regional nature of the ozone problem in the Lake Michigan area has
necessitated a new air quality planning approach. During the past two decades, the Lake
Michigan area, which includes portions of the States of Illinois, Indiana, Michigan, and
Wisconsin, experienced exceedances of the 1-hour National Ambient Air Quality Standard
(NAAQS) for ozone'.

In recognition of the need for a regional solution, the Lake Michigan States began to work
together in 1988 on their common air quality problem. Prior to this collaborative State
effort, USEPA and the States of lllinois and Wisconsin were engaged in litigation
concerning ozone control in the Chicago area. These two activities led to a
Memorandum of Agreement (MOA) signed by USEPA and the four Lake Michigan
States in September 1989, The MOA established the Lake Michigan Ozone Study
(LMOS). The goals of the LMOS were to collect air quality, meteorological, and
emissions data bases; develop and evaluate a comprehensive modeling system; and
deliver the mode! to the States. A major field program was conducted during the
summer of 1991 to collect the necessary technical data. The next couple of years were
spent on model development, model evaluation, and data analyses. On December 15,
1994, USEPA determined that the model was "...performing in an acceptable manner
and may be used for regulatory purposes.”

In 1990, Congress amended the Clean Air Act (CAA) to address better, among other
things, continued nonattainment of the 1-hour ozone NAAQS?. The 1990 Amendments

On July 18, 1997, USEPA replaced the 1-hour ozone standard with an 8-hour standard
(62 FR 38856). At that time, USEPA also announced that the 1-hour standard would
continue to apply in an area until it attained the 1-hour standard. [n subsequent
rulemaking actions, USEPA revoked the 1-hour standard in nearly 3000 counties
nationwide. On May 14, 1999 (and modified on October 29, 1999), however, the U.S.
Court of Appeals for the D.C. Circuit remanded the new 8-hour standard (American
Trucking Association v. USEPA ,175 E.3d 1027). In light of the 1-hour revocations, this
left many areas with no enforceable ozone standard. (Note, USEPA never revoked the
1-hour ozone standard in about 200 counties, including the 16 severe nonattainment
counties in the Lake Michigan region; thus, this standard has and continues to apply
there.) On July 5, 2000, USEPA reinstated the 1-hour standard in those counties where
it had been previously revoked.

An area exceeds the 1-hour ozone standard each time an ambient air quality monitor
records a 1-hour average ozone concentration above 0.124 ppm on any day. An area
violates the standard if, over a consecutive 3-year period, more than 3 daily
exceedances occur at any monitor in the area or in its immediate downwind environs.
The highest of the fourth-highest daily peak ozone concentrations over the 3 year period
at any one monitoring site in the area is called the design value for the area.
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required States and USEPA to review and, if necessary, revise the designation of
areas. Areas designated as nonattainment were divided into five primary classifications
based on current air quality. Certain counties in the Lake Michigan area were classified
as marginal, moderate, or severe nonattainment. The 1990 Amendments established
specific planning requirements for each classification, including the need for rate of
progress (ROP) reductions in ozone precursor emissions and a demonstration of
attainment. The ROP and attainment demonstration SIP submittals for severe
nonattainment areas were required by November 1994. The applicable attainment date
for the Lake Michigan severe nonattainment area is 2007.

A second MOA was signed by the States in 1991 to establish the Lake Michigan Ozone
Control Program (LMOP), which represents the regulatory continuation of LMOS. The
goals of the LMOP are to develop, submit, and implement an effective regional
attainment strategy to enable the Lake Michigan States to comply with the requirements
of the 1990 Amendments. As part of this planning effort, two key findings were noted
(LADCO, 1995):

(1)  Urban VOC emission reductions are effective in lowering ozone
concentrations in the urban nonattainment areas, whereas regional NOx
emission reductions both decrease and, on some days, increase ozone
concentrations. Ozone decreases occur throughout much of the modeling
domain, including areas with high base concentrations, while ozone
increases are limited mostly to urban areas. Because it was not clear
whether the ozone increases cause or contribute to exceedances of the
ozone NAAQS in these areas, the Lake Michigan States petitioned for and
USEPA approved a waiver from certain NOx control requirements of the
1990 Amendments (61 FR 2428).°

(2)  Incoming (transported) ozone levels to the Lake Michigan area are on the
order of 70 - 110 ppb on some hot summer days. The modeling showed
that it will take significant reductions in both local ozone precursor
emissions and incoming (transported) ozone and ozone precursor
concentrations for the States to attain the NAAQS.

Recognizing the transport problem, USEPA established a two-phase program for states
to develop approvable ozone SIPs. In a policy memorandum dated March 2, 1995,

USEPA granted the waiver on a contingent basis. In the notice of final rulemaking on
the waiver, USEPA stated that it expected the Lake Michigan States to incorporate
OTAG modeling results and control recommendations in the development of attainment
plans. USEPA further indicated its intent to review these attainment plans, and the
associated modeling, to determine if the waiver should be continued, altered, or
removed. In light of the NOx controls for certain sources included in this updated 1-hour
attainment demonstration, the waiver is now moot for these sources.
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USEPA outiined the major elements of this program. Fhase | required siates to
complete pre-November 1994 SiP requirements, submit regulations sufficient to meet
the initial ROP requirements, and submit modeling analyses. (Note, the Lake Michigan
States have complied with the Phase | requirements.) Phase |i called for a two-year
consultative process (1995-1996) to assess national/regional strategies to address
ozone transport in the eastern U.S., and subsequent revisions of local control plans, as
necessary, based on any new national/regicnal strategies.

To accomplish the Phase Il consultative process, the Environmental Council of the
States (ECOS), in conjunction with USEPA, established the Ozone Transport
Assessment Group {(OTAG). The goal of OTAG was to "...identify and recommend a
strategy to reduce transported ozone and its precursors which, in conjunction with other
measures, will enable attainment and maintenance of the national ambient ozone
standard in the OTAG region." During its two years of operation from mid-1995 through
mid-1997, OTAG developed the most comprehensive, up-to-date assessment of ozone
transport in the eastern U.S.

In June 1997, OTAG concluded and provided USEPA with recommendations regarding
ozone transport. OTAG generally concluded that transport of ozone and the precursor
NOx is significant, and should be reduced regionally to enable States in the eastern half
of the country to attain the ozone NAAQS. In recognition of the length of the OTAG
process, in a December 29, 1897 memorandum, Richard Wilson, USEPA's then Acting
Assistant Administrator for Air and Radiation, provided until April 1998 for States to submit
the following elements of their attainment demonstration SIPs for serious and severe
nonattainment areas: (1) evidence that the applicable control measures in subpart 2 of part
D of title | of the Clean Air Act were adopted and implemented, or were on an expeditious
course to being adopted and implemented; (2) a list of measures needed to meet the
remaining ROP emissions reduction requirement and to reach attainment; (3) for severe
areas only, a commitment to adopt and submit the control measures necessary for
attainment and the ROP plans through the attainment year by the end of 2000; (4) a
commitment to implement the SIP control programs in a timely manner and to meet ROP
emissions reductions and attainment; and (5) evidence of a public hearing on the State
submittal. (This submission is sometimes referred to as the Phase If submission.) Motor
vehicle emission budgets can be established based on a commitment to adopt the
measures needed for attainment and identification of the measures needed. Thus, State
submissions due in April 1998 under the Wilson policy should have included a motor
vehicle emissions budget. '

Building upon the OTAG recommendations and technical analyses, in November 19897,
USEPA proposed action addressing the ozone transport problem. Inits proposal, USEPA
found that current SIPs in 22 States and the District of Columbia (23 jurisdictions) were
insufficient to provide for attainment and maintenance of the 1-hour standard because they
did not regulate NOx emissions that significantly contribute to ozone transport (62 FR
60318, November 7, 1997). USEPA finalized that rule in September 1998, calling on the
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23 jurisdictions to revise their SIPs to require NOx emissions reductions wilhin each State
to a level consistent with a NOx emissions budget identified in the final rule (63 FR 57356,
October 27, 1998). This final rule is commonly referred to as the NOx SIP call. [n view of
pending challenges to the final rule, the Court of Appeals for the District of Columbia Circuit
on May 25, 1999, stayed submission of revised State Implementation Plans in response
to the NOx SIP Call pending further of the court. On March 3, 2000, the Court largely
upheld the final rule, with certain exceptions, and on June 23, 2000, it lifted the stay.

In April 1998, the States of lllinois, Indiana, and Wisconsin submitted their Phase 1l SIPs.
Under the Clean Air Act, USEPA is required to approve or disapprove a State's submission
no later than 18 months following submission. (The statute provides up to 6 months for a
completeness determination and an additional 12 months for approval or disapproval.) On
December 16, 1999 (64 FR 70496, 64 FR 70514, 64 FR 70531), USEPA proposed to take
action on these SIPs. USEPA proposed to conditionally approve the SIPs. The proposal
is based on the submitted (April 1998) modeling analysis and on the States’ commitments
to adopt and submit an updated ozone attainment demonstration SIP and post-1999 ROP
plan, including the necessary State air pollution control regulations to complete the
attainment demonstration and ROP plans by December 31, 2000. This document
summarizes the modeling to support the updated ozone attainment demonstration.



Section 3
Overview of Modeling

A state-of-the-art modeling analysis was performed to support the updated 1-hour ozone
attainment demonstration®: The variable-grid Urban Airshed Model, version 1.24 (UAM-V)
was used for the analysis. This is the same version of the model that was used during
OTAG and in the previous Midwest subregional modeling analyses (LADCO, 1998a;
LADCO, 1998b; LADCO, 1999a).

The modeling domain and grid configuration was established based on consideration of
areas of high ozone concentrations in the Lake Michigan States and possible upwind
source areas impacting these high concentration areas. The primary domain, which is
referred to as Grid M, is shown in Figure 1. (Note, the "purple" shaded area represents the
Lake Michigan subdomain for which various metrics and the attainment test measures
were developed.) The specifics of this grid are as follows:

Horizontal Resolution: 1/9° lat x 1/8° long (approx. 12 km x 12 km) - all runs
1/27° lat x 1/18° long (approx. 4 km x 4 km) - select runs

Vertical Resolution: 7 vertical layers (0 - 50, 50 - 100, 100 - 250, 250 - 500,

The modeling addressed in this document represents the second round of subregional
modeling to support the 1-hour attainment demonstration. The first round of modeling
also included basecase, strategy, and sensitvity runs {see LADCO, 1998b}. Although
the second round of modeling provides the most up-to-date results (e.g., emissions
inventory revisions were made between the first and second round of modeling), there
were a number of useful findings from the first round of modeling, including:

(1) UAM-V and CAMx produce similar {reasonable) basecase results and
respond similarly to reductions in VOC and NOx emissions. {Based on
this finding and the desire to rely on a single model in the updated
attainment demonstration, a decision was made to use just UAM-V in
the second round of modeling).

(2) The Ozarks isoprene "volcano" has a relatively small, yet noticeable
impact in the Lake Michigan area on some days. (Based on this finding
and the results of the preliminary OZIE analyses [LADCO, 1999¢], a
decision was made to reduce the Ozarks biogenic isoprene emissions
by a factor of two.)

(3) Application of USEPA's attainment tests shows noticeable differences
between control strategies. The lowest control scenario (Clean Air Act
controls) produces the least favorable attainment showing, while the
most contro! scenarios (0.25 utility control plus Tier [l/Low S; and the
SIP Call controls) produce the most favorable attainment showing.
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500 - 1500, 1500 - 2500, and 2500 - 4000 m)
(see LADCO, 1998d)

SW Corner: 92 W, 3 N
NE Corner: -82.28W, 4537N
No. of Grid Celis: 58 x 93 x7 (12 km)

175%x 280 x 7 ( 4 km)

Subregional modeling is necessary to assess ozone concentrations on both the locai urban
scale and the larger regional scale. As such, this modeling can be used to support urban
area attainment demonstrations and address transport. To assess the effect of grid
resolution, a few runs were also performed with finer horizontal grid resolution (i.e., 4 km).
The results of the 4 km runs, as discussed below, are generally consistent with those of
the 12 km runs.

Four episodes were modeled®:

: June 22-28, 1991
July 14 -21, 1991
June 13-25, 1995
July  7-18, 1995

These episodes were selected because they are representative of typical 0zone episodes
in the Lake Michigan area; they reflect a variety of meteorological conditions (see trajectory
plots in Figure 2); there is an intensive data base available from 1991 LMOS field program;
and they were previously modeled as part of the LMOS/LMOP (1991 episodes) and OTAG
(July episodes) studies. Maps of the peak daily 1-hour observed ozone concentrations for
each episode are provided in Figure 3.

There are three key model inputs: emissions, meteorology, and boundary conditions. The
development of these inputs for the current model basecase is discussed briefly here.

Emissions: UAM-V requires a regional inventory of gridded, hourly emissions
estimates for speciated volatile organic compounds (VOC), oxides of nitroggen
(NOx), and carbon monoxide (CO). The emissions were processed with the EMS-
95 emissions model. Emissions inventories were prepared for a 1996 base year,
a 2007 base year, and several 2007 strategy/sensitivity scenarios (LADCO, 1999e).
The inventories include 1996 state periodic inventory data for point and area
sources, updated state transportation data, excess NOx emissions produced by
heavy-duty diesel vehicles as a result of built-in "defeat" devices, updated growth

Preliminary modeling was also performed for the August 22 - 26, 1991 episode, but the
results were found to be unacceptable. Thus, this episode was not included in the
current modeling analysis.



and control data, and USEPA’s latest emissions credits for the Tier il/Low S
program. Temperatures from the RAMS3a meteorological modeling were used in
the calculation of motor vehicle and biogenic emissions. Biogenic emissions were
based on USEPA's BEIS2 model, with an adjustment of the isoprene emissions in
the Ozarks based on the OZIE field data. A summary of the VOC and NOx
emissions is provided in Table 1.

Of the approximately 2000 stacks in the elevated point source file, 134 were flagged
as plume-in-grid (PiG) sources for the photochemical grid modeling. These 134
stacks were selected based on magnitude of NOx emissions (i.e., the top 100
ranked stacks) and location (i.e., 34 of the next top ranked stacks in the Lake
Michigan and 8t. Louis areas).

Meteorology: UAM-V requires 3-dimensional hourly values of winds, temperatures,
pressure, water vapor, vertical diffusivity, and, if applicable, clouds and precipitation.
Most meteorological inputs were developed through prognostic meteorological
modeling with RAMS3a performed by ASTeR for the 1991 episodes (ASTeR,
1997), and by Wisconsin DNR for the 1995 episodes (WDNR, 1996). Limited four-
dimensional data assimilation was performed (i.e., analysis nudging using only
every 12-hour National Weather Service [NWS] rawinsonde observations). Cloud
and precipitation fields were developed based on observed NWS data.

A preliminary evaluation of the meteorological model results showed adequate
representation of the general airflow features, and good agreement between
modeled and measured wind speeds, temperatures, and water vapor (SAl, 1996;
ASTeR, 1997). These findings suggest that the model results are reasonable and
can be used to provide meteorological inputs for UAM-V. Errors or uncertainties in
the meteorological fields, however, may affect the UAM-V resuits.

Given differences in the coordinate systems between RAMS3a (rotated polar
stereographic) and UAM-V (latitude-longitude), and in the horizontal and vertical
grid structure between the two models, the RAMS2UAMYV conversion program was
run to map the RAMS output data to the UAM-V grid configuration. For vertical
diffusitivies, the mapped meteorological fields and RAMS-based TKE's were used
to derive the necessary UAM-V input using the Ulrickson method (SAl, 1998a).

Boundary Conditions: Boundary conditions were developed by applying UAM-V
over the OTAG domain at 36 km grid resolution. The OTAG domain modeling used
the UAM-V (and not the SAl-modified) photolysis rates, and adjusted “"clean”
boundary and top concentrations (i.e., increased by 50%) based on OTAG and
LMOS data analyses.

In addition, to establish an appropriate model basecase, a thorough examination of several
key modeling system parameters was performed. These parameters, and the results of
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the examinaiions, are as follows:

Photolysis Rates: An important component of the chemical mechanism in the model
are the photolysis reaction rates. The photolysis rates in UAM-V are derived using
a light mode! developed by Shippneck and Green (1982). Recent literature
indicates that the assumed light model inputs in UAM-V may be too low (Dickerson
etal, 1997). A series of sensitivity runs were performed to examine alternative sets
of photolysis rates (LADCO, 1999f): UAM-V rates, modified UAM-V rates (SAl,
1998b), and rates based on the TUV model (Madronich, 1999). These runs found
that the modified UAM-V rates produced the highest ozone concentrations, while
the UAM-V rates produced the lowest ozone concentrations. A decision was made
to use the TUV-based rates for the following reasons: (1) undergone several field
study comparisons of modeled and measured photolysis rates; (2) incorporate
several state-of-the-art radiative transfer schemes from different research groups;
(3) incorporate an extensive, up-to-date database of cross-sections and quantum
yields: and (4) consistency with the CAMx model.

Deposition: Ozone and ozone precursor concentrations can be reduced through
surface deposition. The dry deposition algorithm in UAM-V is based on the scheme
in the RADM model described by Wesely (1989). Previous UAM-V modeling in the
Lake Michigan area indicated a possible problem with the deposition treatment in
the model (i.e., excessive deposition may be responsible for a “fall-off" in ozone
concentrations over rural, agricultural portions of the modeling domain). Marv
Wesely and SAl were asked to review and comment on the deposition treatment in
the model. Wesely maintained that the ozone deposition velocities calculated by
the mode! were appropriate for the most common midwest crop types (corn and
soybeans), but that the velocities "...could be reduced if soil moisture stress is
likely..." (Wesely, 1998). SAl identified a number of possible improvements to the
deposition treatment in the model, and also noted that "(i)f indications of moisture
stress are present in the current modeling periods, activation of the moisture stress
algorithm within UAM-V should be considered"(SAl, 1998c). Valid values for the
moisture stress flag in the model are 0, 1, or, 2, with 0 being the default {not
moisture stressed) and 2 being the highest level of moisture stress. According to
the "Weekly Weather and Crop Bulletin", the crop moisture index over a large area
of midwest ranged from slightly to excessively dry during the June and July 1991
episodes, but only slightly dry during the June and July 1995 episodes.
Consequently, it was decided that the highest level of moisture stress (" stress =2")
was appropriate for the 1991 episodes, and the default level for the 1995 episodes
("stress = 0"}.

SA!l also reviewed and recommended a change for the calculated aerodynamic
resistance to deposition during nighttime hours (SAl, 1998d). Specifically, a revision
was made in the calculation of the Ri number, which represents the stability of the
atmosphere. This revision results in considerably less deposition at night and only
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slightly less deposition during the day.

Clouds: Cloud cover is used in the model to attenuate photolysis rates based on a
modified version of the approach in'the RADM model. This modified approach was
used in the OTAG modeling. The cloud cover adjustment factors are as follows:

Cloud OTAG Adjustment RADM Adjustment
Cover Factor Factor
0.0 0.0 1.00

0.1 0.0 0.96

0.2 0.0 0.92

0.3 0.0 0.88

0.4 0.0 0.84

0.5 0.0 0.80

0.6 0.0 0.76

0.7 0.72 0.72

0.8 0.68 0.68

0.9 0.64 0.64

1.0 0.59 0.59

As can be seen, an adjustment was only made for grid cells during hours with at
least 70% cloud cover. A sensitivity test was performed with the full set of RADM
adjustment factors. Surprisingly, the model was quite sensitive to cloud cover
adjustments made for grid cells during hours between 10% and 70% cloud cover.
Concentration differences were as much as 10 - 20 ppb over large portions of the
domain. Given the uncertainty of effects at lower cloud cover, however, a decision
was made to rely only on the adjustment factors for higher cloud cover, consistent
with the OTAG modeling.
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Section 4
Basecase Modeling

The purpose of basecase modeling is to evaluate model performance by comparing
observed and modeled concentrations. The model performance evaluation consisted of
comparisons of the spatial pattern, temporal profile, and magnitude of modeled and
measured 1-hour (and 8-hour) ozone concentrations.

It should be noted that the 1996 base year emissions are expected to be reasonably
similar to (albeit slightly lower than) 1995 emissions, but significantly lower than 1991
emissions. Thus, use of the 96bas emissions in the performance evaluation is appropriate
for the two 1995 episodes, but not for the two 1991 episodes. To account for the 1991 -
1996 difference, a set of simple"backcast" emission factors were derived by comparing the
county-level emissions in the 1991 LMOP inventory (LADCO, 1993) and the 1996 base
year inventory®. The resulting factors were: elevated NOx x 1.3; low-level NOx x 0.7; and
low-level VOC x 1.6. {Note, although these factors were derived primarily based on the
county-level emissions for the IL-IN-WI| severe nonattainment area, they were applied to
the entire domain. To avoid incorrectly increasing biogenic emissions, the low-level VOC
factor was applied to all species, except isoprene.)

Spatial Pattern: Peak daily 1-hour modeled ozone concentrations for each episode are
provided in Figure 4. A comparison of Figures 3 and 4 shows that the areas of high
modeled ozone concentrations correspond with the areas of high measured ozone
concentrations (e.g., over Lake Michigan). Also, the regional (rural) modeled and
measured ozone concentrations are comparable (i.e., on the order of 70 - 100 ppb). Peak
ozone concentrations over Lake Michigan appear to be underestimated on many days.

iL-IN-WI Severe Nonattainment Area Emissions

1991 1996
LMOP GridM
VOC Point 420 182
Area 668 549
MotorVeh 721 412
Total 1809 1143
NOx  Point 796 596
Area 286 336
MotorVeh 646 976
Backcast Ratios: Elevated NOx = 796/596 = 1.3

Low-level NOx = (286+646)/(336+976) = 0.7
Low-level VOC = 1809/1143 = 1.6
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Temporal Pattern: Time series plots of 1-hour modeled and measured ozone
concentrations for select sites are provided in Figure 5. As can be seen, the hour-to-hour
and day-to-day variation of modeled and measured ozone concentrations are comparable,
The magnitude of the modeled concentrations tend to be higher at night and lower during
the afternoon (as compared to the measured concentrations). At the sites with high
measured concentrations (e.g., Sheboygan and Muskegon), the mid-afternoon modeled
ozone concentrations are too low.

Magnitude: Ozone statistics (unpaired peak accuracy, average accuracy of peak,
normalized bias, and normalized gross error) are presented in Table 2, The statistics for
the Lake Michigan area generally comply with USEPA’s recommended values (i.e.,
unpaired peak accuracy of +15 - 20%, bias of +5 - 156%, and gross error of 30 - 35%). The
statistics further demonstrate the tendency of the model! to underestimate measured ozone
concentrations.

Other Factors; The model's response to changes in ozone precursor emissions can be
assessed by comparing the difference in measured and modeled ozone concentrations
between 1991 and 1996. Observed high ozone concentrations (as represented by design
values) have declined on average by about 10 - 20 ppb at many sites between 1991 and
1996. The difference in peak modeled 1-hour ozone concentrations for two episodes with
1996 base year and "backcasted” 1991 emissions is also about 10 - 20 ppb. This cursory
assessment indicates that both the model is responsive to changes in ozone precursor
emissions, and the simulated change is consistent with observed air quality data.

The effect of grid resolution on model performance can be assessed by comparing the 4
km and 12 km results. The 4 km and 12 km plots of peak daily 1-hour ozone
concentrations reflect similar patterns (see Figures 6 and 4). The 4 km and 12 km ozone
statistics (see Table 3) are also similar, although the 4 km concentrations tend to be lower
than the12 km concentrations. In general, it appears that model performance at 4 km is
consistent with that at 12 km.

Based on this information, it is reasonable to conclude that model performance is
acceptable and that the model can be used for air quality planning analyses. Efforts to
improve the modeling are encouraged (e.g., better modelinputs, especially meteorological
fields, and better diagnostic tools, such as process analysis). A particular problem is the
model’s tendency to underestimate peak ozone concentrations. This suggests that the
modeled attainment demonstration provides no margin of safety.
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Section 5
Strategy Modeling

The purpose of strategy modeling is to evaluate the ozone air quality impact of various
control scenarios. For this modeling analysis, the following strategies were modeled.

SR1  CAA controls (12 km and 4 km runs)

SR8  CAA confrols + 0.25 utilities + 0.25 utilities + Tier Il/Low S (12 km and 4 km runs)
(ILINWI)  (KY,MO,TN)

SR9  CAA controls + 0.20 utilities + 0.25 utilities + Tier li/fLow S
(IL,IN,WI) (KY,MO,TN)

SR10 CAA controls + 0.20 utilities + 0.25 utilities + SIP Call non-utilities+ Tier [lfLow S
(IL,IN, WD (KY,MO,TN) (IL,IN,W1)

SR11 CAA controls + 0.15 utilities + 0.25 utilities + S|P Call non-utilities+ Tier ll/Low S
(IL,IN, W) (KY,MO,TN) {IL,IN,WI)

SR12 CAA controls + 0.15 utilities + SIP Call non-utilities+ Tier [I/Low S (same as SIP Call)

Michigan utilities and non-utilities were modeled at their State rule [e.g., 0.25/65% utilities]
in SR8 - SR11, and Indiana non-utilities were modeled at their State rule in SR10 - SR11.
The emissions for these scenarios are summarized in Table 1 and Figure 7. The control
measures considered in these runs are summarized in Table 4. The strategy runs all
assumed CAA boundary conditions (i.e., sources outside of the Grid M modeling domain
reflect only CAA controls).

In addition, the following sensitivity runs were modeled:

SR1a CAA controls + Tier ll/Low S {12 km and 4 km runs)
SR1b CAA controls w/ boundary conditions based on 0.25 utilities
SR1c CAA controls w/ boundary conditions based on SIP Call {utilities and non-utilities)

SR8a SR8 + 0.25 utilities {[A)
SR8b SR8 wi-25% VOC reduction {Lake Michigan area)

SR12a SR12 w/-25% utility NOx reduction
SR12b SR12 w/-25% VOC reduction {Lake Michigan area)

Following the completion of these runs, several changes to the emissions were identified
and five additional strategy runs (SR13 - SR17) were performed. SR13 and SR15 reflect
a "0.25 utility" control scenario (similar to SR8), while SR14, SR16, and SR17 reflect a
"0.15 utility" control scenario (similar to SR12). The additional runs incorporate the
following changes relative to SR8 and SR12:
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0.25 SCENARIO
SR8

Point Sources:
Motor Vehicle:

SR13 Changes
Point Sources:

Motor Vehicle:

Low-Level Emissions:
Boundary Conditions:

(CAA12 file)

IL, IN, MI, W, KY, MO, TN EGUs @ 0.25
Ml nonEGU @ state rule
Tier li/lLow S

TVA sources @ 0.15 _

(Paradise 1-3; Allen 1-3; Cumberland 1-2; Kingston Stacks 1 and 2)
New ROG controls in {L. (ERMS rule)

IN non-utility sources @ proposed State rule

W1 @ proposed State rule

MO @ State rule

Increased VMT growth scenario for SE WI (high plus 7%)

Proposed diesel sulfur rule {-0.1%)

Reduce CO emissions by 12.5% (due to Low S and nonroad controls)
New point source fite (W MO @ 0.35, OTC States @

SiP Call, TVA sources in AL, TN @ 0.15, Texas sources reduced by 50%)
Reduce low-level NOx emissions by 6.5% (due to Tier ll/Low S and
nonroad controls)

Note: except for these specific changes, the boundary conditions reflect CAA controls

SR15 Changes
Point Sources;
Motor Vehicle:
(base12v4)

0.15 SCENARIO
SR12
Point Sources:

Motor Vehicle:

SR14 Changes
Point Sources:

Motor Vehicle:

Low-Leve! Emissions:
Boundary Conditions:

(CAA12 file}

WI @ revised state rule

W] with NOx [/M cut-poinis
Revised CATS network data
Updated MOBILES inputs for IL., WI
Corrected MOBILES inputs for OH

EGUs @ 0.15 (SIP Call)
NonEGUs @ SIP Call
Tier lllLow S

TVA sources @ 0.15

(Paradise 1-3; Allen 1-3; Cumberland 1-2; Kingston Stacks 1 and 2)
New RCG controls in IL (ERMS rule)

WI| @ proposed State rule

MO @ State rule

1C engines @ CAA

Increased VMT growth scenario for SE Wi (high plus 7%)

Proposed diesel sulfur rule {(-0.1%)

Reduce CO emissions by 12.5% (due to Low S and nonroad controls}
New point source file (W MO @ 0.35, OTC States @

SIP Call, TVA sources in AL, TN @ 0.15, Texas sources reduced by 50%)
Reduce low-level NOx emissions by 6.5% (due to Tier ll/Low S and
nonroad controls)

Note: except for these specific changes, the bfﬁundary conditions reflect CAA controls
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SR16 Changes

Point Sources: W1 @ revised state rule
Motor Vehicle: W1 with NOx I/M cut-points
{basei2v4) Revised CATS network data

Updated MOBILES inputs for IL, WI
Corrected MOBILES inputs for OH

SR17 Changes .
Point Sources: WI @ revised state rule
_ Eastern MO EGU and nonEGU @ SIP Call
Motor Vehicle: Wi with NOx I/M cut-points
(base12v4) Revised CATS network data

Updated MOBILES inputs for IL, WI
Corrected MOBILES inputs for OH

The results for the strategy and sensitivity runs are summarized below.

Effect of CAA Confrois:

The net effect of growth and CAA control is a reduction in VOC emissions of about 2100
tons per day and in NOx emissions of about 2400 tons per day compared to the 1996 base
year emissions. The change in ozone concentrations between SR1 and 96bas is shown
in Figure 8, The peak daily 1-hour ozone concentrations for SR1 are shown in Figure 9.
As can be seen, there are widespread ozone decreases and isolated increases. The
ozone decreases occur in areas with high 1996 base year ozone concentrations (i.e.,
ozone benefits occur where it counts).

Effect of Tier li/Low S: :

Tier Il/Low S controls provide a reduction in VOC emissions of about 200 tons per day and
in NOx emissions of about 700 fons per day compared to the Clean Air Act (SR1) control
level.” Table 5 presents the peak 1-hour ozone concentrations, the number of grid cells
> 124 ppb, and the number of hours > 124 ppb in the Lake Michigan area for SR1a and
SR1 at both 12 and 4 km resolution. These results show that Tier ll/Low S controls will
have a small, generally positive effect on reducing ozone levels in the Lake Michigan area.
For example, the peak 1-hour ozone concentrations decrease by about 1 - 2 ppb on many
days, the number of grid cells > 124 ppb decrease by about 10 - 50%, and the number of

In the previous inventory (95bas11v2), across-the-board control factors (4% for VOC
and 18% for NOx) were applied to the motor vehicle emissions based on USEPA,
1999a. In the new inventory (base12), the new Tier ll/Low S control factors were
derived based on the "multiplicative adjustment factors” (MAFs) identified in USEPA,
1999b. These MAF's reflect the difference between MOBILES and MOBILES, the effect
of air conditioner usage, and the effect of the proposed Tier H/Low S program. For now,
only the Tier [l/Low S effects are included in the modeling analysis. (This will be done
by calculating ratios of the 2007 baseline and 2007 control MAF's.)
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hours > 124 ppb decrease by 20 - 50%°. The 12 and 4 km results are similar. The only
metric reflecting an increase is the peak 1-hour ozone concentration for two days from the
July 1995 episode (i.e., July 11 for 12 km results, and July 18 for 4 km results). It should
be noted, however, that the increase is only 1 - 2 ppb and occurs on low ozone days.

Figure 10 shows three versions of the change in daily peak 1-hour ozone concentrations
for the July 1995 episode: (a) 4 km @ + 18 ppb, (b} 12 km @ + 18 ppb, and (c) 12 km @
+ 9 ppb®. Comparing the plots across the top and middle of the figure indicates relatively
little difference between the 12 and 4 km results, Comparing the plots across the middle
and bottom of the figure indicates similarities in the spatial pattern of concentration
changes, although there is better resolution with the finer concentration scale. Given these
findings, a plot of the 12 km results @ + 9 ppb was prepared for all four episodes (Figure
11)'°. Two observations on this plot should be noted:

. Ozone decreases on the order of 1 - 3 ppb occur over large areas on many
days. The spatial coverage of the decreases are greatest on the higher
ozone days during each episode {e.g., June 26, 1991; July 20, 1991; June
24, 1995; and July 13-14, 1995) and include the major urban areas (e.g.,
Chicago, St. Louis, Detroit, and Indianapolis). Thus, ozone benefits occur
when and where it counts.

. Ozone increases occur on a few days in the major urban areas. The
increases are generally less than 6 ppb and occur on low ozone days either
at the beginning or the end of an episode (i.e., peak 1-hour ozone
concentrations less than 100 ppb). As such, the resultant concentrations on
these days in these urban areas are still below the 1-hour standard.

In summary, Tier ll/Low S controls are beneficial, reducing peak 1-hour ozone
concentrations in the Lake Michigan area by 1 - 2 ppb. These reductions, along with
reductions from regional NOx controls, will help provide for attainment of the 1-hour ozone

The model results reflect ozone air quality in 2007, which is early-on in the Tier ||
program. The Tier Il standards will be phased in beginning in 2004, with full compliance
for new passenger cars and light LDTs by 2007 and for heavy LDTs and MPDVs by
2009. Fleet turnover will require several more years before the full emission reduction
benefits of the program are realized. (The Low S controls are to be fully in place by
2006.)

The concentration difference plots are arranged as follows: 12 plots across the top
reflect 4 km @ + 18 ppb; 12 plots in the middle reflect 12 km @ + 18 ppb; and the 12
plots across the bottom reflect 12 km @ + 9 ppb.

10 The concentration difference plots are arranged as follows: six plots in upper left hand
corner are six days in the June 1991 episode; six plots in the upper right hand corner are
six days in the July 1991 episode; 12 plots across the middle are 12 days in the June
1995 episode; and 12 plots across the bottom are 12 days in the July 1995 episode.
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standard in the Lake Michigan area. Benefits in other areas in the Midwest (e.g., St. Louis,
Detroit, and Indianapolis) are also apparent.

Effect of Regional NOx Controls:

Figure 12 shows the change in ozone concentrations resulting from reducing utility
emissions in IL, IN, MI, WI, KY, MO, and TN from the CAA to a 0.25 Ib/MMBTU control
level. The peak daily 1-hour ozone concentrations for SR8 are shown in Figure 13. These
controls represent a reduction in NOx emissions of about 2000 tons per day compared to
the Clean Air Act control level. Two observations on these plots should be noted:

. Ozone decreases on the order of 2 - 6 ppb (or more) occur over large areas
on many days. The spatial coverage of the decreases are greatest on the
higher ozone days during each episode {(e.g., June 26, 1991; July 20, 1891;
June 24, 1995; and July 12-14, 1995) and include the areas of highest
modeled concentrations. Thus, ozone benefits occur when and where it
counts.

. Ozone increases occur on a few days in spotty areas. The increases are
generally no more than 2 - 6 ppb and occur on low ozone days either at the
beginning or the end of an episode (i.e., peak 1-hour ozone concentrations
less than 100 ppb). As such, the resultant concentrations on these days in
these areas are still below the 1-hour standard.

The peak daily 1-hour ozone concentrations for SR15 are shown in Figure 14. The results
for SR13 and SR15 are similar o those for SR8, but produce slightly different attainment
statistics, as discussed below.,

Figure 15 shows the change in ozone concentrations resulting from 0.25 utility controls
based on 4 km model runs. Compared to Figure 12, Figure 15 shows similar areas of
ozone decreases and increases. Thus, the effect of grid resolution does not seem to
change the general model results.

Figure 16 shows the change in ozone concentrations resulting from reducing utility
emissions in IL, IN, and Wi from a 0.25 Ib/MMBTU to a 0.20 Ib/MMBTU control level.
These confrols represent a reduction in NOx emissions of about 200 tons per day
compared to the Clean Air Act control level. As can be seen, this relatively small emission
reduction results in relatively small ozone changes (decreases).

Figure 17 shows the change in ozone concentrations resulting from reducing utility
emissions in 1L, IN, and WI from a 0.20 [b/MMBTU to a 0.15 Ib/MMBTU control level.
These controls represent a reduction in NOx emissions of about 200 tons per day
compared to the Clean Air Act control level. As can be seen, this relatively small emission
reduction results in relatively small ozone changes (decreases).
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Figure 18 shows the change in ozone concentrations resulting from reducing nonutility
emissions in IL, IN, and WI from the CAA to the SIP Call control level. These controls
represent a reduction in NOx emissions of about 90 tons per day compared to the Clean
Air Act conirol level. As can be seen, this relatively small emission reduction results in
relatively small ozone changes (decreases).

Figure 19 shows the change in ozone concentrations resulting from reducing both utility
emissions in Grid M from a 0.25 Ib/MMBTU control level to a 0.15 (SIP Call) control level,
and nonutillity emissions from the CAA to the SIP Call control level. The peak daily 1-hour
ozone concentrations for SR12 are shown in Figure 20. The SIP Call controls represent
a reduction in NOx emissions of about 1600 tons per day compared to SR8. As can be
seen, there some areas with ozone decreases and a few spotty areas with ozone
increases. (Note, the results for SR14, SR186, and SR17 are similar to those for SR12, but
produce slightly different attainment statistics, as discussed below.)

Effect of Other Controls: The sensitivity runs provide information about three additional
control scenarios: lowa utilities at 0.25 Ib/MMBTU (SR8a); an additional 25% reduction in
utility NOx emissions beyond the SIP Call (SR12a); and an additional 25% reduction in
VOC emissions in the Lake Michigan area beyond the SIP Call (SR12b). In addition, SR1b
and SR1c address the effect of boundary conditions. The results of these runs are
summarized below.

Figure 21 shows the change in ozone concentrations resulting from controlling just lowa
utilities to 0.25 Ib/MMBTU. These controls represent a reduction in lowa utility NOx
emissions of about 45 tons per day compared to the Clean Air Act control level. As can
be seen, most of the reduction in ozone concentrations occurs in or immediately downwind
of lowa; there is relatively little effect in the Lake Michigan area on most days.

Figure 22 shows the change in ozone concentrations resulting from an additional 25%
reduction in utility NOx emissions beyond the SIP Call. These controls represent a
reduction in elevated point source emissions of about 470 tons per day compared to the
SIP Call control level. As can be seen, there are some areas with ozone decreases.

Figure 23 shows the change in ozone concentrations resulting from an additional 25%
reduction in VOC emissions in the Lake Michigan area beyond the SIP Call. These
controls represent a reduction in VOC emissions of about 300 tons per day compared to
the SIP Call control level. As can be seen, there are some areas with ozone decreases.
Although limited in spatial extent, these decreases will provide benefits in highly populated
areas which generally have high local ozone concentrations.

Figures 24 and 25 show the effect of 0.25 and SIP Call boundary conditions, respectively.

As can be seen, assuming additional upwind controls will result in some slight reduction
“in peak 1-hour ozone concentrations in the Lake Michigan area on some days.
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Section 6
Attainment Demonstration

The purpose of this section is to review the application of USEPA’s June 1996 1-hour
attainment tests (USEPA, 1996). To supplement these modeling results, two additional
analyses are presented: USEPA's draft May 1999 attainment test (USEPA, 1999c¢) and air
quality analyses.

The June 1996 guidance allows two tests: a deterministic test and a statistical test. The
deterministic test is a conservative, simple means of assessing attainment. The statistical
test is intended to make the modeled attainment test more closely reflect the form of the
1-hour NAAQS. This is done by considering the severity of selected episode days more
explicitly and allowing modeled exceedances on severe days, and by considering the
uncertainty inherent in modeling analyses and allowing use of supplementary information
to determine whether attainment is likely (i.e., a weight-of-evidence determination).

The May 1999 guidance specifies a relative test which uses monitored design values in
concert with model-generated data. The primary advantages of this test over other tests
are its use of observed design values to "anchor" model predictions to the form of the
NAAQS, and its more explicit recognition of model uncertainty by relying on "relative”, not
"absolute" model results.

Two air quality analyses were performed: trends in ozone and ozone precursor
concentrations, and application of observation-based methods. Trends analyses provide
information about progress toward attainment and the relative effectiveness of control
programs.  Observation-based methods provide information about the relative
effectiveness of VOC v. NOx control.

USEPA recommended that the attainment tests be applied to those days with acceptable
model performance. By dealing with model performance up-front, issues concerning model
underprediction and overprediction become less of a factor in reviewing the results of the
tests (i.e., avoids unnecessary weight-of-evidence arguments). Based on the performance
results presented in Section 4, the following 18 days were determined to be appropriate
for applying the attainment tests:

June 25-28 1991
July 16-20 1991
June 21-25 1985
Juy 12-156 1995
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Deterministic Approach (June 1996 Guidance

The deterministic test is passed if the daily maximum concentrations predicted in each
surface grid cell are < 125 ppb for all primary episode days. If there are only a few
modeled exceedances (e.g., 2 - 3 grid cells > 125 ppb), then this approach may still be
used to demonstrate attainment by including a weight of evidence determination.

The daily maximum concentrations in the Lake Michigan area for the 96base and each
strategy scenaric are presented in Table 6. The number of days with maximum
concentrations > 125 ppb are as follows:

SR1 SR8 SR8 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
8 5 5 5 5 5 4 4 5 4 4

These results show that the deterministic test is not met by any of the strategies. it should
be noted that all of the modeled exceedance days for SR8 - SR12 are considered "severe”
based on the USEPA's (Cox-Chu) ranking scheme. Although severity can be considered
in this test as part of a "weight-of-evidence" determination, it is dealt with more directly in
the statistical test below.

Statistical Approach (June 1996 Guidance)

The statistical approach permits occasional exceedances and reflects an approach
comparable to the form of the 1-hour NAAQS. This flexibility is important given
uncertainties in the modeling and the severity of the modeled episodes. The statistical
approach includes three benchmarks related to the frequency and magnitude of allowed
exceedances and the minimum level of improvement. The statistical approach test is
passed if all three benchmarks are met, or if one or more benchmarks is not met, then a
weight of evidence determination is provided. The benchmarks are addressed below.

Benchmark 1. Limits on Number of Modeled Exceedance Days

This benchmark requires both that the number of days with modeled exceedances in each
12 km grid cell must be less than 3 or "N - 1", whichever is less ("N" is number of "severe”
days), and that any modeled exceedance occurs on a severe day. A day is "severe" if its
"meteorological ozone forming potential" (based on the Cox-Chu ranking scheme) is
expected to be exceeded less than twice per year (i.e., EXEx value < 2). These days have
a Cox-Chu ranking or 87 or less {(based on a 45-year period of data: 1951 - 1995). The
following modeling days are severe:

Jul 18,1991 (# Milw)  Jun 19,1995 (#49 Milw) Jul 12,1995 (#31 Milw, #62 Musk, #59 Chi)
Jul 19,1991 (#67 Chi) Jun 22,1995 (#32 Chi)  Jul 13,1995 (#19 Milw, #12 Musk)

Jut 20,1991 (#78 Musk) Jun 24,1995 (#10 Chi)  Jul 14,1995 (#48 Milw, #5 Musk)
Jul 15,1995 (#16 Chi)

Thus, the number of allowed exceedances is 3.
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The maximum number of exceedance days in any subregion is as follows:

SR1 SR8 SR9 SR10 SRt11 SR12 SR13 SR14 SR15 SR16 SR17
3 2 2 1 1 1 1 1 1 1 1

Thus, there are no more than 3 exceedances in any grid cell. Furthermore, for each
strategy except SR1, the only modeled exceedances are on severe days (Ju! 20, 1991;
Jun 22, 24, 1995; and Jul 13 - 15, 1995). For SR1, there are exceedances on two non-
severe days (Jun 26, 1991; and Jun 23, 1995).

Benchmark 2. Limits on Value of Allowed Exceedances

The maximum modeled concentration shall not exceed 130 ppb on days with an ExEx rate
between 0.5 and 2.0/year (i.e., ranking of 22 - 90}, and a slightly higher value (see Table
4.2 of the June 1996 guidance) on days with an ExEx rate less than 0.5/year (i.e., ranking
less than 22).

The daily peak 1-hour concentration for each severe and modeled exceedance day are
presented in Table 7. The number of days with modeled concentrations greater than the
allowed value are as follows:

SR1T SR8 SR9 SR10 SR11 SRi2 SRi13 3SR14 SR15 SR16 SR17
5 1 1 1 1 0 0 0 0 0 0

Benchmark 3. Required Minimum Level of Improvement

The number of grid cells > 125 ppb must be reduced by 80% on each severe day. This
benchmark is included to provide protection in cases where the model underpredicts
observed ozone concentrations; it is not required on days when the model does not
underpredict by more that 5%.

The degree of improvement for each severe and modeled exceedance day are presented
in Table 7. The number of days the 80% criteria is not met are as follows:

SR1 SR8 BSR9 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
6 0 0 0 0 0 0 0 0 0 0

These resulfs indicate that: (1) SR1, which does not pass any of the benchmarks, is not
sufficient to provide for attainment; (2) SR8 - SR11 come close to showing attainment, but
appear to fall just short (i.e., only Benchmark 2 is failed and the failure is by only 1 - 2 ppb
on July 20, 1991, a day with model overprediction); and (3) SR12 - 17, which meet all three
benchmarks, are sufficient {o provide for attainment.
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Weight of Evidence
To supplement the model-based attainment tests, two additional analyses are provided:

a relative attainment test and air quality data analyses. These two analyses are discussed
separately below.

Relative Attainment Test: The relative attainment test uses observation-based design
values in concert with modeling data. The observed design value is multiplied by the
change in ozone concentrations between the 1996 base yer and a given strategy (i.e., the
relative reduction factor or RRF). To show attainment, the adjusted design value must be
below the ozone NAAQS.

Because the variability in meteorological conditions can heavily influence the observation-
based design values, USEPA recommends two approaches for selecting the design
values: (1) higher of the design value for either the 3-year period "straddling” the inventory
base year (1995-1997) or the most 3-year period (1997-1999); and (2) the average of the
design values for the three 3-year periods which include the inventory base year (1994-
1996, 1995-1997, and 1996-1998). The latter approach was assumed here.

The observation-based design values for those sites with a measured "violation" anytime
during the past five 3-year periods are as follows:

Site ‘93-'95 ‘94-96 - ‘95-'97 ‘96-'98 ‘97-'99
Wisconsin _
Pleasant Prairie 127 129 129 136 126
Racine 113 119 119 129 117
South Milwaukee 120 121 126 117 117
Bayside 128 128 126 129 129
Grafton 112 121 122 123 128
Harrington Beach 126 126 126 129 134
Sheboygan 114 122 123 130 132
Manitowoc 122 126 126 128 128
Newport Beach 121 125 127 116 115
Indiana
Michigan City 131 146 146 128 121
Michigan
Muskegon 141 142 136 121 115
Holland 135 137 137 123 123
Grand Rapids 114 127 124 104 99
Coloma 115 116 119 125 119

The resulting design values to be used in the relative attainment test (based on the
average of the three 3-year periods including the inventory base year) are as follows:
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AVERAGE OF

SITE '94-'96,°95-97,'96-'98
Pleasant Prairie 131
Racine 122
South Milwaukee 121
Bayside 128
Grafton 122
Harrington Beach 127
Sheboygan 125
Manitowoc 127
Newport Beach 123
Michigan City 140
Muskegon 133
Holland 132
Grand Rapids 118
Coloma 120

USEPA's guidance includes an additional "improvement" requirement for unmonitored
areas with substantially higher modeled ozone concentrations than in the vicinity of any
monitor (e.g., over Lake Michigan). Specifically, the RRF for these high modeled,
unmonitored areas multiplied by the area-wide maximum observed design value must be
less than the NAAQS. In other words, the improvement at these locations must be as
much that needed to bring the highest monitoring site into attainment. To address this
requirement, a "phantom" monitor over Lake Michigan was included in the analysis.

The RRF is calculated based on the ratio of the average daily peak "nearby" 1-hour
concentrations for the 1996 base year and a given strategy. USEPA's guidance
recognizes that on a given modeled day, meteorological conditions may not be similar to
those leading to high concentrations at a particular monitoring site. If ozone concentrations
predicted near a monitor on a given day are very much less than the design value, then
the model predictions could be unresponsive to controls and result in an erroneously high
projection of the future year design value. To address this concern, only those days with
"high" base year concentrations (=100 ppb) in each of four general areas (i.e., Wisconsin,
Indiana, Michigan, and over Lake Michigan) were used to calculate the RRF for those
areas. The days are shown in Figure 26. The resulting model-adjusted future year 1-hour
design values are as follows:

Obs.

SIiTE D.V. SR1 SR8 SR13 SR14 SR15 SR16 SR17
Pleasant Prairie 131 126 116 115 114 114 113 113
Milwaukee-Bayside 128 123 116 115 114 114 113 113
Harrington Beach 127 123 113 112 111 112 110 109
Sheboygan 125 121 112 111 110 110 108 108
Manitowoc 127 121 112 111 109 110 108 108
Michigan City 140 132 125 124 1217 122 119 119
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Obs,

SITE D.V. SR1 SR8 SR13 SR14 SR15 S8SR16 SR17
Holland 133 127 121 120 118 119 117 117
Muskegon 132 126 120 118 117 118 117 117

Unmonitored{mid-Lake}140 132 126 124 123 124 122 122

These results are consistent with those of the statistical atfainment test.

Preliminary 8-hour results for a few strategies based on all modeling days (not just the
select days identified in Figure 26) are presented in Table 8.

Air Quality Analyses: To supplement the photochemical modeling, two air quality
analyses were considered: analysis of air quality trends and application of observation-
based methods. These analyses, which are recommended by USEPA in the May 1999
draft guidance as core analyses for a weight-of-evidence determination, provide further
information to support the attainment demonstration. A summary of the analyses is
provided below.

Trends: Examination of the changes in ozone air quality over time provides information
about progress toward attainment and the relative effectiveness of control programs. The
trends in local ozone concentrations, local ozone precursor concentrations, and incoming
ozone concentrations are discussed below.

Ozone Exceedance Metrics: The number of exceedance days and the number of
exceedance site days are shown in Figure 27(a); and the number of hot days and number
of cooling degree days in Figure 27(b). The figures show:

* The number of exceedance days in the 1980's (i.e., 207) is much more than
those in the 1990's (i.e., 89); whereas the number of hot days in the 1980's
(i.e., 194) is only slightly more than those in the 1990's (i.e., 162).

During most years in the 1980's, there were more exceedance days than hot
days; whereas during most years in the 1990's there were more hot days
than exceedance days.

The number of exceedance days and site exceedance days is generally
higher during the hotter summers. Incomparison to prior hot summers, there
were substantially fewer exceedance days and site exceedance days during
1998 and 1999¢.

The high design values for 1987 - 1989 and 1997 - 1999 are shown in Figure 28. As seen

in this figure, the spatial extent and magnitude of ozone violations has decreased
considerably over the past 10 years.
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Meteorology-Adjusted Ozone Trends: Given the strong effect of meteorology on ambient
levels, year-to-year variations in meteorology can make it difficult to assess trends in ozone
air quality. Three statistical methods were used to adjust ozone trends for meteorological
influences. Application of the Rao-Zurbenko method for data from the period 1980 - 1995
found that daily peak 1-hour ozone levels at most sites decreased until the mid-1990's and
then leveled-off (or slightly increased) (WDNR, 1997; WDNR, 2000). Application of the
Cox-Chu method for data from the period 1989 - 1998 found that similar ozone trends at
sites in Chicago, Milwaukee, and Muskegon (Cox, 1999). A plot of the meteorology-
adjusted ozone levels for three sites using these two methods is presented in Figure 29.
Application of a simple regression model based on ozone and temperature showed a
statistically significant downward trend at two sites in southeast Wisconsin, a statistically
significant upward trend at a far downwind site (Door County, Wisconsin), and a statistically
insignificant trend elsewhere (Rizzo, 2000).

Ozone Precursor Trends: Local surface ozone precursor data are extremely limited. There
is only one site (UWM-North site in Milwaukee, Wisconsin} with as much as 10 years of
ozone precursor data. These data indicate that NMHC and, to a much lesser degree, NOx
concentrations have declined since the mid-1980's (see Figure 30(a)). The decrease in
NMHC concentrations is associated with (and perhaps explains) the decrease in local
ozone concentrations (see Figure 30(b)). The Lake Michigan regional Photochemical
Assessment Monitoring Stations (PAMS) began operation in the mid-1920's and,
eventually, should provide a reliable data base for assessing ozone precursor trends.

Background Trends: Upwind air quality data also extremely fimited. The mean incoming
(regional) ozone levels since 1980 were estimated based on surface measurements
collected in an area approximately 50 miles SW of Chicago. The incoming ozone levels
have remained fairly steady over the past 20 years (i.e., mean concentrations of about 60
ppb throughout the summer and about 70 - 90 ppb on high ozone days). These levels are
about 40 - 60% of the local peak 1-hour ozone concentrations in the Lake Michigan area.

Observation-Based Methods: Observation-based methods provide information about the
relative effectiveness of VOC v. NOx control. Advantages of these analyses are their
reliance on measured data, and the ability to consider a wide range of conditions, not just
modeled days. A summary of three observation-based methods is presented below.

MAPPER: This program uses measurements of ozone, NO, and NOy (or NOx) with the
Smog Production Algorithm to estimate the "extent" of photochemical reaction. VOC- and
NOx-limited conditions are defined based on the extent parameter during periods of high
ozone: < 0.6, VOC-limited; > 0.9, NOx-limited; 0.6 < and < 0.9, transition (Blanchard et al,
1994). Three applications of MAPPER were considered:

* Data from three episodes from the 1991 LMOS field program show VOC-
limited “conditions in the major urban areas, NOx-limited conditions at
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downwind sites during hours with high ozone concentrations, and the
transition from VOC-limited to NOx-limited conditions occurs about 50 - 100
km downwind of Chicago (STI, 1995).

* PAMS data in the Lake Michigan area from 1996 - 1998 show VOC-limited
conditions at urban (Type 2) sites, and transition or NOx-limited conditions
at downwind (Type 3 and 4) sites during high ozone hours (USEPA, 1999d).

Data from the four subregional modeling episodes show VOC-{imited
conditions in the Chicago and Milwaukee urban areas and NOx-limited
conditions at downwind sites during hours with high ozone concenfrations
(see, for example, the results for July 1995 in Figure 31). Furthermore, the
results show that the air becomes more NOx-limited over the course of an
episode (WDNR, 1999).

Control Curves: A simple box model was applied with source emission estimates of VOC
and NOx from receptor modeling to generate VOC-ozone and NOx-ozone "control" curves.
Data from the two 1991 episodes and the summer of 1995 were used (Chung, et al, 1996,
and Chung, 2000). An example plot of the controf curves for select locations in the Lake
Michigan area is provided in Figure 32(a). Consideration of the results over all days
indicates VOC-limited conditions in Chicago, Gary, and Milwaukee; and NOx-limited
conditions over the Lake and downwind in northeastern Wisconsin and western Michigan.
In addition, the relationship between ozone response to NOx reductions and ozone
concentration shows ozone increases only at lower ozone levels and ozone decreases at
higher ozone levels (>100 ppb) - see Figure 32(b).

Indicator Species: A review of several modeling studies found that certain "indicator"
species or ratios of species can be used to distinguish between VOC- and NOx-limited
conditions: NOy, NOz, O3/NQy, O3/NOz, O3/HNO3, H202/HNO3, and H202/NOz (Milford
et al, 1994, and Sillman et al, 1997). Unfortunately, measurements of many of these
species are generally not available {e.g., only ozone and a limited amount of NOy [or NOXx]
data exist in the Lake Michigan area). The O3/NOy ratio'’ for a typical high ozone day (see
Figure 33) indicates:

* The air entering the region is NOx-limited, as seen by the relatively high
ratios (>20) for the morning ("A") boundary flight.

The plumes coming out of the Chicago, Gary, and Milwaukee urban areas
in the morning are VOC-limited, as seen by the relatively low ratios (<5) for
the morning ("B") over-Lake flight.

The critical O3/NOy ratio is about 6.0 - 7.5 (i.e., values less than this indicate VOC- |
limited conditions, and values greater than this indicate NOx-limited conditions).
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* The ratios are higher for the second afternoon flight ("D") compared to the
first afternoon flight ("C"), and also higher on each subsequent episode day,
indicating additional photochemical activity (and NOx consumption)., This
suggests that the air over the Lake becomes more NOx-limited over the
course of a day and over the course of an episode.

In summary, the trends analyses show that there has been considerable progress toward
attainment of the 1-hour NAAQS in the Lake Michigan area. Local ozone levels have
declined in recent years, but incoming (regional) levels remain high. The reduction in local
ozone levels can be attributed to local VOC control programs, as evidenced by the decline
in ambient VOC concentrations and the VOC-limited conditions in the severe
nonattainment area. To reduce regional ozone levels, the observation-based methods
indicate that regional NOx controls will be effective. Thus, a strategy of additional local
VOC controls and regional NOx controls will be effective ozone concentrations in the Lake
Michigan area.
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Section 7
Summary

A state-of-the-art modeling analysis was performed to support the updated 1-hour ozone
attainment for the Lake Michigan area. The results of the analysis are considered to be
technically credible. In particular, model performance was determined to be reasonable
(i.e., there is good agreement in the magnitude, spatial pattern, and temporal profile of
modeled and measured ozone concentrations) and the response of the model to changes
in emissions was found to be consistent with previous modeling and corroborative air
quality analyses. The model can, therefore, be used to support regulatory applications for
the Lake Michigan area.

Based on the modeling analysis, the following strategy-relevant findings can be made:

*

Domainwide (principally, urban area) VOC emission reductions decrease
ozone concentrations in urban nonattainment areas. The spatial extent of
the ozone decreases is limited, but do occur in high population and generally
high ozone areas.

Domainwide NOx emission reductions decrease ozone concentrations, but
can sometimes increase ozone concentrations. Ozone decreases occur
throughout much of the modeling domain, including areas with high base
year concentrations. Ozone increases are limited mostly to urban areas and
are most pronounced on days with lower 1-hour concentrations.

The modeled attainment tests show that Clean Air Act controls alone will
reduce ozone concentrations, but do not, by themselves, provide for
attainment of the 1-hour NAAQS everywhere in the Lake Michigan area. The
full set of controls (i.e.,, Clean Air Act controls; State ROP emission
reductions; Tier ll/Low S program; and a range of regional! point source NOx
controls, as reflected by Strategy Runs 12 - 17) provide for attainment of the
1-hour NAAQS throughout the Lake Michigan area.
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Table 6. Results of Deterministic Attainment Test

Test: Pass if daily max ozone in every surface grid cell for all days < 124 ppb

Results:

6-25-91
6-26-91
6-27-91
6-28-91

7-16-91
7-17-91
7-18-91
7-19-91
7-20-91

6-21-95
6-22-95
6-23-95
6-24-95
6-25-95

7-12-95
7-13-95
7-14-95
7-15-95

86bas

123
138
127
102

108

89
108
112
150

122
131
128
136
124

118
146
140
156

SR1

116
126
118

98

104

88
106
113
138

122
131
125
128
120

107
131
130
136

SR1a

114
124
117

97

104

88
106
112
136

120
130
124
126
120

106
130
129
135

SR8

113
122
114

95

104

88
107
111
132

120
124
119
127
121

104
128
128
135

SR9

113
122
114

95

104

89
106
111
131

120
124
119
127
121

104
129
129
135

SR10

113
121
114

95

103

89
107
111
131

120
124
119
128
122

104
128
128
135

SR11

13
121
114

95

103

90
106
111
131

120
124
119
128
122

104
128
128
135

SR12 SR13 SR14

113
119
113

95

103

90
107
110
130

120
121
116
127
122

103
128
128
135

111
120
112

93

104

87
104
110
130

118
122
116
123
119

104
127
126
130

110
117
111

93

103

88
104
110
129

118
119
113
123
119

103
126
126
130

SR15

111
120
112

96

104

89
109
112
130

118
122
116
126
120

105
125
127
129

8R186

110
117
111

95

103

89
109
111
128

118
119
113
126
120

105
124
127
128

SR17

110
117
111

95

103

89
109
111
128

118
119
113
126
120

104
124
127
128



Table 7. Results of Statistical Attainment Test

Test: Pass if meet three benchmarks. If fail one or more benchmarks, then may still pass depending
on WOE determination

Benchmark 1 (Limit on number of modeled exceedances)

Requirements
Number of days with allowed exceedances in each subregion is 3 or < "N" - 1 ("N" = number of severe
days), whichever is less

Exceedances allowed only on "severe" days'™

Results
Maximum number of exceedances

SR1 SRta SR8 SR9 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
3 3 2 2 1 1 1 1 1 1 1 1

Exceedance days

SR1: 8 6-26-91 7-20-91 6-22,23,24-95 7-13,14,15-95
SR1a: 6 7-20-91 6-22,24-95 7-13,14,15-95
SR8-12: 5 7-20-91 6-24-95 7-13,14,15-95
SR13,14: 4 7-20-91 7-13,14,156-95

(Note: non-severe days shown in red above)

Severe days = Jul 18 - 20, 1991: Jun 19, 22, 24, 1995; Jul 12 - 15, 1993



Benchmark 2 (Limit on value of modeled exceedances)

Requirement
Modeled concentrations on severe days < 130 - 145 ppb

Results
Allowed

Rank™ Value SR1 SR1a SR8 SR8 SR10 SR11 8SR12 SR13 SR14 SR15 SR16 SR17
6-25-91 116 114 1113 113 113 113 113 111 110 111 110 110
6-26-91 126 124 122 122 121 12t 119 120 117 120 117 117
6-27-91 18 117 114 114 114 114 113 112 111 112 111 111
6-28-91 g8 97 95 85 95 95 95 93 93 96 95 95
7-16-91 104 104 104 104 103 103 103 104 103 104 103 103
7-17-91 88 88 88 89 89 90 30 87 88 89 89 89
7-18-91 6 144 106 106 107 106 107 106 107 104 104 109 109 109
7-19-91 47 130 113 112 111 141 111 111 110 110 110 112 111 111
7-20-91 75 130 138 136 132 131 131 131 130 130 129 130 128 128
6-21-95 122 120 120 120 120 120 120 118 118 118 118 118
6-22-95 32 130 131 130 124 124 124 124 121 122 119 122 119 119
6-23-95 126 124 119 119 119 119 116 116 113 116 113 113
6-24-95 10 139 128 126 127 127 128 128 127 123 123 126 126 126
6-25-95 120 120 121 121 122 122 122 119 119 120 120 120
7-12-95 31 130 107 106 104 104 104 104 103 104 103 105 105 104
7-13-95 12 137 131 130 128 129 128 128 128 127 126 1256 124 124
7-14-95 5 146 130 129 128 129 128 128 128 126 126 127 127 127
7-15-85 16 135 136 135 135 135 135 135 135 130 130 129 128 128



Benchmark 3 (Required minimum level of improvement)

Requirement
Number of grid cell hours > 124 ppb must be reduced by 80% on severe days
(required only on days > 5% underprediction)

Results
% Improvement (No. Grid Cell Hours > 124 ppb)
Rank - ' SR1 SR1a SR8 SR9 SR10 SR11 SR12 SR13 SR14 SRi15 S8SRi16 SRi7

6-25-91

6-26-91 87 94 100 100 100 100 100 100 100 100 100 100
8-27-91 100 100 100 100 100 100 100 100 100 100 100 100
6-28-91

7-16-91

7-17-91

7-18-91 6

7-19-91 47

7-20-91 75 75 80 88 89 89 89 91 89 92 92 93 94
6-21-95

6-22-95 32 6 41 94 91 91 91 100 100 100 100 100 100
6-23-95 67 83 100 100 100 100 100 100 100 100 100 100
6-24-95 10 70 83 89 89 89 87 89 100 100 96 98 98
6-25-95 100 100 100 100 100 100 100 100 100 100 100 100
7-12-95 31

7-13-95 12 83 88 94 93 95 95 95 96 97 98 100 100
7-14-95 5 77 82 92 89 91 92 93 a8 98 97 98 o8
7-15-95 16 74 80 85 86 88 89 90 o7 97 99 a9 99



Table 1. Emissions Summary (tons per day)

ROG Point- Point- Area- Area- Motor Anthropogenic

EGU NonEGU Nonroad Other Vehicle Biogenic Subtotal Total
96bas 32 2335 1716 4780 3633 30816 12496 43312
SR1 40 1865 1167 4410 2897 30816 10379 41195
SR8 37 1774 1167 4410 2671 30816 10059 40875
SR9 37 1774 1167 4410 2671 30816 10059 40875
SR10 37 1774 1167 4410 2671 30816 10059 40875
SR11 37 1774 1167 4410 2671 30816 10059 40875
SR12 37 1774 1167 4410 2671 30816 10059 40875
SR13 . 37 1771 1167 4410 2671 0816 10056 40872
SR14 37 1771 1167 4410 2671 30816 10056 40872
SR15 37 1771 1167 4410 2687 30816 10072 40888
SR16 37 1771 1167 4410 2687 30816 10072 40888
SR17 37 1771 1167 4410 2687 30816 10072 40888
SR1a 40 1865 1167 4410 2671 30818 10153 40969
SR8a 37 1774 1167 4410 2671 30816 10059 40875
SR12a 37 1774 1167 4410 2671 30818 10059 40875
SR12b 308186 9709 40525
NOx Paint- Point- Area- Area- Motor Anthropogenic

EGU NonEGU Nonroad Other  Vehicle Biogenic Subtotal Total
96bas 5844 1876 2138 602 5681 2000 16141 18141
SR1 5014 21486 1748 734 4089 2000 13731 15731
SR8 3066 20586 1748 734 3351 2000 10955 12955
SR9 2865 2055 1748 734 3351 2060 10753 12753
SR10 2863 1967 1748 734 3351 2000 10663 12663
SR 2662 1966 1748 734 3351 2000 10461 12461
SR12 1878 1670 1748 734 3351 2000 9381 11381
SR13 3033 2047 1748 734 3359 2600 10921 12921
SR14 2080 1822 1748 734 3359 2000 9743 11743
SR15 3044 2047 1748 734 3230 2000 10803 12803
SR16 2092 1822 1748 734 3230 2000 9626 11626
SR17 2027 1806 1748 734 3230 2000 9545 11545
SR1a 5014 = 2146 1748 734 3351 2000 12993 14993
SR8a 3022 2056 1748 734 3351 2000 10911 12911
SR12a 1408 1670 1748 734 3351 2000 8911 10911
SR12b 1878 1670 1748 734 3351 2000 9381 11381

Note, there are two problems with the SR1 emissions: (1) CAA ROG controls were inadvertently omitted
in Michigan; point source ROG emissions should actually be less by 90 TPD; and (2) some nonutility
NOx emission sources were inadvertenly omitted in Kentucky; point source NOx emissions should
actually be greater by 12 tons per day.



Jun24
Jun25
Jun26
Jun27
Jun28

Jul16
Jul17
Jul18
Jul19
Jul20
Jul21

Junid
Juni6
Jun1?
Juni8
Junig
Jun20
Jun21
Jun22
Jun23
Jun24
Jun25

Julg
Jul10
Jul11
Juli2
Jul13
Jul14
Jul1s
Jui16
Jult1?
Juli18

Table 2. Model Performance Statistics - Lake Michigan Area (12 km)

Peak Value
obs mod
92 101
104 123
175 136
118 139
138 124
130 129
137 119
170 137
170 137
139 168
101 142
125 83
124 97
145 110
131 109
118 115
97 120
112 123
119 131
123 128
166 136
108 125
122 78
106 88
118 88
146 118
178 147
150 140
154 156
92 135
88 91
68 55
USEPA Criteria =

Unpaired
Peak Acc

2.8
18.3
-22.3
17.8
-10.1

-0.8
-13.1
-19.4

- -19.4
20.9
40.6

-33.6
-21.8
-24.1
-16.8
-2.5
23.7
9.8
10.1
4.1
-18.1
15.7

-36.1
-17.0
-25.4

-19.2

-17.4
-6.7
1.3
46.7
3.4
-19.1

15 - 20%

Ave Acc
of Peak

-20.4
-16.8
11.9
10.8
-5.3

-30.4
-30.2
-27.7
-16
-14.6
-8.2
-21.2
-1.7
-11.2

14.4

Normalized
Bias

-22.6
-19.3
0.5
4.3
-12.1

-16.9
-16.8
-2.8
-9.6
11.7
18.3

-33.6
-31.9
-29.0
-18.9
-18.0
-18.9
-23.2
2.3
-6.7
-1.6
8.3

-33.3
-30.6
-29.5
-156.2
-14.6
-4.3
15.4
T 2341
-33.2
-41.3

5-15%

Normalize
Gross Err

23.6
22.9
22.2
17.7
19.0

19.0
20.5
15.9
20.8
20.8
27.9

33.7

32
29.3
20.1
19.5
214
25.9
16.1
17.9
17.1
16.3

33.3
30.6
20.8
19.2
18.9
14.6
22.6
25.9
33.3
41.3

30 - 35%
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Table 6. Resulis of Deterministic Attainment Test

Test: Pass if daily max ozone in every surface grid cell for all days < 124 ppb

Results:

6-25-91
6-26-91
6-27-91
6-28-91

7-16-91
7-17-91
7-18-91
7-19-91
7-20-91

6-21-95
6-22-95
6-23-95
6-24-95
6-25-95

7-12-95
7-13-95
7-14-95
7-15-86

96bas

123
138
127
102

108

89
108
112
150

122
131

128
136
124

118
146

140
156

SR1

116
126
118

98

104

88
106
113
138

122
131

125
128
120

107
131
130
136

SR1a

114
124
1

a7

104

88
106
112
136

120
130

124
126
120

106
130
129
135

SR8

113
122
114

95

104

88
107
111
132

120
124
119
127
121

104
128

128
135

SR9

113
122
114

95

104

89
106
111
131

120
124
119
127

121

104
129
129
135

SR10

113
121
114

95

103

89
107
111
131

120
124
119
128

122

104
128
128
135

SR11

113
121
114

95

103

20
106
111
131

120
124
119
128
122

104
128
128
135

SR12

113
119
113

25

103

90
107
110
130

120
121
116
127

122

103
128
128
135

SR13

111
120
112

93

104

87
104
110
130

118
122
116
123
119

104
127
126
130

SR14

110
117
111

&3

103

88
104
110
129

118
119
113
123
119

103
126

126
130

SR15

111
120
112

96

104

89
109
112
130

118
122
116
126

120

105
125

127
129

SR16

110
117
111

95

103

89
109
111
128

118
119
113
126
120

105
124
127
128

SR17

110
117
111

95

103

89
109
111
128

118
119
113
126

120

104
124
127
128



Table 7. Results of Statistical Attainment Test

Test: Pass if meet three benchmarks. If fail one or more benchmarks, then may still pass depending
on WOE determination

Benchmark 1 (Limit on number of modeled exceedances)

Requirements
Number of days with allowed exceedances in each subregion is 3 or < “N" - 1 (*N” = number of severe
days), whichever is less

Exceedances allowed only on “severe” days'

Results
Maximum number of exceedances

SR1 SRia SR8 SR9 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
3 3 2 2 1 1 1 1 1 1 1 1

Exceedance days

SR1: 8 6-26-91 7-20-91 6-22,23,24-95 7-13,14,15-95
SRia: 6 7420-81 6-22,24-95 7-13,14,15-95
SR8-12: 5 7-20-91 6-24-95 7-13,14,15-95
SR13,14: 4 7-20-91 7-13,14,15-95

(Note: non-severe days shown in reéd above)

Severe days = Jul 18 - 20, 1991; Jun 19, 22, 24, 1995; Jul 12 - 15, 1995



Benchmark 2 (Limit on value of modeled exceedances)

Requirement

Modeled concentrations on severe days < 130 - 145 ppb

Results

Rank
6-25-91
6-26-91
6-27-91
6-28-91
7-16-91
7-17-91
7-18-91 6
7-19-91 47
7-20-91 5
6-21-95
6-22-95 a2
6-23-95
6-24-95 10
6-25-95
7-12-95 31
7-13-95 12
7-14-95 5
7-15-95 16

Allowed

Value SR1

144
130
130

130

139

130
137
146
135

116
126
118

98

104

88
106
113
138

122
131
125
128
120

107
131
130
136

SR1a
114
124
117
97

104

88
106
112
136

120
130
124
126
120

106
130
129
135

SR8
113
122
114

95

104

88
107
111
132

120
124
119
127
121

104
128
128
135

SR
113
122
114

95

104

89
106
111
131

120
124
119
127
121

104
129
129
135

SR10
113
121
114
95

103

89
107
111
131

120
124
119
128
122

104
128
128
135

SR11
113
121
114
95

103

90
106
111
131

120
124
119
128
122

104
128
128
135

SR12 SR13 SR14 SR15

113
119
113

05

103

90
107
110
130

120
121
116
127
122

103
128
128
135

111
120
112

93

104

87
104
110
130

118
122
116
123
119

104
127
126
130

110
117
111

93

103

88
104
110
129

118
119
113
123
119

103
126
126
130

111
120
112

96

104

89
109
112
130

118
122
116
126
120

105
125
127
129

SR16
110
117
111
95

103

89
109
111
128

118
119
113
126
120

105
124
127
128

SR17
110
117
111
95

103

89
109
111
128

118
119
113
126
120

104
124
127
128



Benchmark 3 (Required minimum level of improvement)

Requirement
Number of grid cell hours > 124 ppb must be reduced by 80% on severe days
(required only on days > 5% underprediction)

Results
% Improvement (No. Grid Cell Hours > 124 ppb)

Rank SR1 SR1a SR8 SR9 SR10 SR11 SR12 SR13 SR14 SR15 SR16 SR17
6-25-91
6-26-91 87 94 100 100 100 100 100 100 100 100 100 100
6-27-91 100 100 100 100 100 100 100 100 100 100 100 100
6-28-91
7-16-91
7-17-91
7-18-91 6
7-19-91 47
7-20-91 79 75 80 88 89 89 89 91 89 92 92 93 94
6-21-95
6-22-95 32 6 41 94 91 91 91 100 100 100 100 100 100
6-23-95 67 83 100 100 100 100 100 100 100 100 100 100
6-24-95 10 70 83 89 89 89 87 89 100 100 96 98 98
6-25-95 100 100 100 100 100 100 100 100 100 100 100 100
7-12-95 31
7-13-95 12 83 88 94 93 95 95 95 96 97 98 100 100
7-14-95 5 77 82 92 89 91 92 93 98 98 97 98 o8

7-15-95 16 74 80 85 86 8 89 90 97 97 99 99 99



Table 8. Results of 8-Hour Relative Aftainment Test

SITE Base SR1 SR1a SR8 SR8a SR9 SR10 SR11 SR12 SR12a SRiz2b
Pleasant Prairie 97 95 93 93 92 92
Kencsha 86 84 83 82 82 g2
Racine 92 90 89 88 88 88
S. Milwaukee 93 89 88 87 35 86
Milwaukee-Alvernc 88 84 83 82 81 82
Mitwaukee-UWMN a8 a5 84 84 g4 83
Milwaukee-Bayside 93 90 a8 87 87 a7
Grafton 92 8g a7 86 85 86
Harrington Beach 93 90 88 - 87 85 86
Shehoygan 93 90 88 87 86 a6
Manitowce 97 94 92 91 90 ag
Kewaunee 94 91 89 83 87 83
Newport Beach 97 93 91 ‘ 90 a8 89
Beloit ar 79 78 76 75 75
Jefferson 85 a1 79 78 78 79
Zion 85 83 82 a1 81 81
Waukegan 88 85 84 84 84 84
MNorthbrook 86
Cary 85 85 84 84 84 82
Elgin 85 86 85 85 85 83
Des Plaines 87 88 88 89 89 87
Evanston 91 87 86 85 85 85
Univ. of Chicago 85 81 80 79 79 79
Chicago-SWFP 89 84 83 83 82 82
Chicago-Jardine 89 85 84 a3 83 83
Hammond a6 91 a0 90 89 89
Gary-lITRI 94 89 88 88 B7 a7
Ogden Cunes 97 92 91 a1 80 90
National Lakeshore 96 92 91 a0 89 90
Michigan City 104 100 98 a7 97 97
Laporte 88
Lowell 89
Valparaiso a7
Potato Creek a1 a8 88 a4 83 83
South Bend B9 85 83 81 81 81
Granger 92 28 87 85 84 84
Bristol 90 87 85 83 83 83
Frankfort 38 86 84 83 82 83
Scottvilie 96 94 92 99 90 90
Muskegon 39 96 94 92 92 92
Holland a3 g4 a3 92 a1 91
| Jenison 85 81 80 79 78 79
| Grand Rapids 85 82 81 80 80 80

Evans 68 85 84 83 | 83 83
[ Coloma 98 94 92 81 90 91
E Cassopolis 94 a0 88 88 86 86

: Kalamazoo a7 83 81 B0 a0 80




Figure 1




a
|
Yl

HCA MBTBOROLOGICAL DATA

o8 0L FF DENGE —DNIANE ANTHOLHIITUL TNTITOVE
. -
Roerel =0l
WA T P reraTaTy )duad.hn:nq.mk. TS ATITRTAM FIRINTHST o

WL Tr 17 ¢ NouYDoT I0Mnos

4 taey

RGN MBYROROLOCGICAL DATA

8 B B2 JANJ0 —HIEIRD SEIEQIOITAL GEviiired

Bt T g
WATTAT FATTIITY ATUTITACAE TR (TR AINETAS MM THIT ‘S

ety

A [aed

AT % HOLYICT IoaEnos

HGH METHOROLOGIGAL DATA

95 AUNS BT JL000 —SRIDNG SECGLOMTAL QHeiDIy+g

LI k hid
MATTWT TENITISTY ATUTITASAE TH MIFT ArIyonn "THnT iy ot

LY & NOMTIOT THINOE

& 1898 M ALTY

Wye oS Ip,/RPEss /N0R BROUt T "mmm/ s ol Us Lo TgRuIaIUT
SUIRTOSIP @Yz @ag
Yy Uo JaThn 3auasjul . ue ke pastpoud sem gonpoJd sty

*3315 O3m §,RJ03RJ00RT] S§30JN0S3Y .

e 1oSTp/ApEad/roR erous Tae tnmms s td gy UOTARRIOFUT
WIBTOSIP Y] 995

"93 1% gam 5, RJI0YBJOqRT $ITUN0TIY |
3 UG JBST aUJSIUT ue Ry psonpodd sem jonpodd 51yl

Raozesoge ssaunossy JIY BUON -

2

WIBTOSIpsRpRadsnoldtesout Tuetnmm/fd39y) UOT3ERIOFUT
SwiETOSTR U3 99% “aj3ls gam =, B.04el048T S280Jn05aY
U3 U JBEN 9IUUB3UT ue Ry paonpedd sem qonpoad styr

Raojedoqe wuu.f_:omum.

oy s sy e e

UMY 370005 3d313 Swil L7 81 OO uGSREg [PAueiu)
VSIESITIING-Tr-{2 T1eR
(45N

PN ACETIOYDITCRT -
PO E T RO &
TSROt -
[EEAT TPy e o
15T L WU .

SRR TIENOTT T .

ST g ERT] g e

QT ¥ g+ 9 ,.m B LHIS = +) T5RT “02-52 90V “[BJ) Puptenog T -fey

YIS S -
OO TS HIET -
THGVEIRMT, _E..nuﬁ-o
YT M T T =
TUCTALDITET aINST -
TTYCIRAC N AlGE] -

HEw oarog whnT owrl LZ 31 oumruoa UDSRIsg [RAWLY]

OZIERITTING-T-4T *I0P vy
i

oy KOty ¢

g e vatvnt &

T PRIAL 1 R ) - o \&kﬁ
A RN - :

AT A AT HAUVITET -
TG IR ALISTIRIICINGT) -

Y P €211 3 wndi]

(21 B INIS = © 9 M [¥IS = =) 66T BI-8T NI fAuf mmwmog 1 Jofon

Z 2inBi4

I o e -
LI T T THE SRR
DI AL TR
TV IO T Ty
HierIe Ly Hamamast »
TN IREACN TP amas «
TR AL R -
PO ETAT  T Onee) -
TDOTEIUCU T IO -
T U IR0 «
CIeTLCx e orns -
NS AL M T ITeS] -

DPOM Zar0g  winis el LT Br moeuw LoDML 3 T syt

QTIZZI0TUS-TI - £ Tooo g
) /

I P Sotl g gedu

121 3 LUIS = © "0 &4 1HIS = 43 1861 *02-52 MY *Da) oompoy | .28,




a¢ aunbi4



pg 2inbi4



ag ainbig



€ aanbiy




" lger) 18 bzl =< ‘(1) 1€ 686U
00:00:0 L6BL'BZ aunp

L
A n
¥ ‘

— €6
unfgl W pHD |6, 011580308 SIWS Og,
16 3UN A-IWYN LASEQLE

IMIN

S8
00l |
Gll
0gl1
Skl

091

(za'6e) 1e 651 =xen ‘(L°L) Te 666-=UIN
00:00:0 LE6L°ZZ aunr

s g E6

|unizL i puD 16, 01158931924 SIWIa 98,

L6. 3Unp A-WYN LASeqLE

NI
4q

0/

c8

001

GLL

0l

skl

091

E

m_ﬁm.\..mm”_umov_uxfz.:,cpmmmmnu:_E
_,,_ 00:00:0 L66L'9C 3unr

" €6

lunjzl W pHD 16, 0115E9H9R] SIWA 96,
L6. 2UNP A-WYN LASEALE

(9bpE) 72 851 =Xepy “(1°L) 18 666-=UIN
00:00:0 L6G1°SE aunp

€6

WHZ1 W PHD |6, 031580308 SIW3 g6,
LB, 3UNP A-NVN LASEYLE

U0z INOE-T yead Ale(

falilel]
g
3nvd

ddd
cs
0L
8

001

GLL

0EL

Skl

09l

WENF W pUD 16, 01 1seadR| SIWA 96,
: 6. 3UNP A-WyN LAseqLE

0ECE) 18 9Z1 =xep (1°1) 1e BE6—=UIN

00-00:0 LE6LYC aunr

€6

wcuo InoH-T1 jead Alreq

ey 2.nbi4

DO
Aq
anvd

gdd

GG

0Z

<8

00l

SLL

0EL

Sel

09L

1 (62°25) 1@ 88 =xepy (1'1) 12 666—=UIN

00-00-0 L661°EE 3uUnp
8s L

e £6
Wz W PUD 6. 01 1SL0YORY SIW3 96,
L6. SUNP A-WV( LASEA LG

5U0ZO INOH-T esd Afleq

0L

s8

ool

SLL

0EL

Skl

091




(95°22) 18 b =@ ') 1B 6B6-=UIN
00:00°0 166112 AP

(1AgE)-—wWpuy (U] 21) LASEALE
sunIssIWa asen) 3seq 1§61

mom G

Figure 4b

(52'22) 1 891 =xei {11 1 666—=UI
00:00°0 166102 AP

35

£6

(1AgE)——WpUE (uy Z1) LAseals
suoIssIws ey asey |GG}

(r1z) 1= gpk =< (1D e 656-=UIN
g0°00°0 1661’51 AP

85 3

(1A96)--WpuD (Ui g1) LABRA1E
supissnua ase)) asey |66

! ¢

(ge°ot) 18 891 == {1°1) 1@ G66-=UIW
00:00°0 16613L AP

P

(1Ag6)--WPUY {ud} 21) [4SRG
sUOISSIWA ase] ased |66}

suoz( INOH-T ead Alre(

113
Skl

(15'¢) 12 531 =xe (1) 1 666—=UW
00:00°0 FG6L2L AInp

{1A98)—PUD (uDf 21 LASEALG
SUOISSIW aseD) 95eg |661

w.zomo ano|-T Yead A[req

qy @anbid

(gssp) 18 2ot =xep (1) 1B 666-=UIH
00:00°0 16634 AT

{1A98)--WRUE (uD) 21) LASEOLE
suDIssIWa sk asey LG

uoz( InoH-T Yead Alled




{(19bs) e bEL =xe| TL71) 12 666-=Ully
00:00:0 SG6L"0Z aunp

ynsay ases aseg-sgunr
wyzl -PHUD LASBGIE AWYN

U0z INOH-T Yead A[redq

<8

0ol

SLL

0EL

Spl

09l

(LeEL)7e sEl —xepy (L'L) e BB6——UIN 2"
00:00:0 SE61BL 3unp s |

85

0L

<8

00l

SLL

OEL

bl

09l

1Insay asen aseg-SeuUNp
Wyl PY-pLD LASBQEE ANV

aUOZQ INOE T Yead Ale

(cgroL) e L =xely (L") 7e 666—=UIN
00:00:0 SBEL'8L aunp

ynsay ases) aseg-spunp
ujzL W-pHD LASEYSE AWV

auoz( INoH-T Yead Aleq

0L

<8

0ol

SLL

0El

sbl

09l

{0€°2€) 1o SEL =xepy (1°1) 18 BE6-=LII
00:00:0 SE6L'ZL aunp

jnsay ases) aseg-spunp
wyZl W-pHY LASEJEE AWYN

auoz() INOH-1 qead Alie(

falilell]
Aq
anwd

9dd |
ok

s

0L

<8

0oL

Sl

0gl

srl

09L

(1g9g) 12 SLI =xely (1L'L)1e 666—=ully awon
00:00:0 $B6L°91 aunp A

0L

<8

001

GLL

0El

SplL

091

Jnsay ases aseg-seunr
wHZL PW-pHL LASRGIE ANV

suoz() INOH-T Yead Aqre(

o 2inbi4

{perge) e 26 =xepy (1°1) 38 6B6—=UN
00:00:0 SBEL'SL aunp

85

jnssy 3se]) aseg-seunp
wyzL W-pHY LASRYEE ANV

auoz( InoH-1 Yead Afieq

el e ]01}
“q
Invd

gdd
a8
oz
o8
oot &
sL1
0L
ol

091




{8b"55) 18 9ol =Xepy (L°L) 18 BEB—=UI}Y
00:00:0 SB6L"Se aunp

1nsay asen aseg-ggunp
WHEL W-PHD LASE]OE ANV

JU0Z( INOH-T qead Alle(]

onaw
fiq
Invd

ddd
o
s

0L

oot |
SiL |
o€l
spl

08l

(sg’01) 18 281 =xep (1'L) 18 666-=Ul o
00:00:0 SEELbZ aunp

8s L

SLL

0L

SbL

091

Ynsay ases aseg-sgunp
wyzL W-pUD LASEqEE AWV

U0z INOE-T ead Alteq

T (zelm as1 =xep (1°1) 1@ 866-=UIN
00:00:0 SEBL'EZ aunp

1nsay asen aseg-gpune
el W-pHD LASeqss AWVN

auoz JNOE-T1 Jead Alle(q

0L

<8

00l

SiL

0EL

Skl

o118

{19'9¢) 1e g1 =xey (1"L)7e BEE—=UI
00:00:0 SEBLZZ aunp

85 L
R ‘.‘i‘ud&i\l.

mm Mlll! .

“ .ﬁl‘ 2 - ! pg
1|nsay asen aseg-SEUNP
ugL W-pLD LASRqas ANVN

auoz( InoH-T Yead Ared

felp o1l

0L

58

0oL

py 2inbi4

(19ps) 1e zE | =xepy (1°1) e 666—=ully oo ’
00:00:0 SBEL1Z aunp 8

ddd
O

es

0L

S8

0ol

SLL

0El

Skl

091

jnsay asen aseg-gseuNr
Wizl W-pHD LASEqoE AWYN

auoz() INOH-T ead Alte(




B L

(33'52) @ o1 =3 (L) B 355-=UEA
000 s el A

APIIUDEZL B W P
apoeida S| Ajnp *|acengg

atoz) Ino-T yead Afied

fos°2E) 1 611 =eN 111 B 566~=HIN
00:80°C S86 1 2L AP

AW LD W PUS
aposild gagd AT ‘1ATRQ95

| suoz() INOF-1 YBod Allv(d

{0119 1w sbr =<2 (1°D) 2 655-=UM
OF00°E 5561 EE Ar
25 1

APFLNEL O W U
sponida SEgL ARE “EASRORR

U0z MO-T FeaJ A[re]

51 |

(52'06) ® 521 =< (13 2 G660
0003 S561'T5 4T

ARQN AL 2 ¥ PUD
apoada spg| A ‘LABRORE

3UDZ() INOF[~T fead £ie(

af a1nbi4

{16%59) 1 5ot =xEm 1L  566-=IW
00:00°6 SEEV5 AT

YR i2E 3 W PED
apooda 5RBL AP LATRAYS

a0z INOE-T Yesd Alle(]




(U6 e 25 =W 11 18 666-=LIN
0070 5861 83 AT

J, e H

bl i

yod
! 1_ A
m fht .w.\\‘h._ %
A A UL B WPUD
apoisid gggE AL JASEEE

auoz mog-1 yead Afed

TZr ORI 601 =P 1D 2 GE-TUN
FMFA SEE 1L AT

o 57
B

AW L B Y Dl
eposida gggl Snr ‘L Asegs

ez INOH-T Nead Afed

TR RE R D
00:000 586131 AInf

ANYIT D] 2 W PG
aposits gg6). AT ‘jaseqgs

SUOZE OE—T Yuad A

{06'68) T 251 =XM1 T1°1) 1 66—\t
00 SEEL'SY AT
35 L

AR WL S ¥ PUD
apogda §561 AT “Lasengs

oL IO~ yead Aeq

1y 8anbi4

(1208 & 29 =0 111 @ B6e-=HIN
O0-30°6 S65F T+ Ay

AP U & W PUD
aposida SREL Ane ‘| ABROSR

auoZ(y INOE-T MesJ Alred




anow) Swit

SBR[ "Sg eanp S887 “F2 ouns G8GT "g2 sunr

NI %04

puag yuIos
4

oozBWIERY
Qe

SpauUey puelo
5

oayuemil

Lo
PN

Otm_mhoeuq <

I

IM

0
‘o=
“or
"0g
‘og

‘ot
ozt
KsL}s
.cm.ﬁ

{sanoy) awi)

m_.evammmnmN «.NQNm: 21 8 ¥ 0,

(sanon) oung
Q1 i1 ZM1 @01 rOl 00F 96 E6_ BR 1000 8¢ & 99 ro_ 09 8% 25 @ Qr SC ZC B2 vz 0z 91 2! © kGl 911 Gl) GOl YOL 001 96 TG OO +G O0C 9L T 09 P9 09 96
T T T T T T ——T
o Q
2} o] ol ol
o) [ran]
o a
(n}
ot [an]
TS & e B
) T bt . i e it L oSS ERLTERAT L tans e b . . NOLENYAA 2000 TR0
L2 Biy P11 B01 vOt OOl 8G 6 69 +@ 03 6L 2L B9 b9 09 OS5 2§ g br O 98 g0 @z t2 0T @l T O o F Cl @11 ¢11 801 I0OT 0OF 956G 26 O0 KD 09 oL 2 : o EP T areas G ost
ot % A 0 g 2 1 ¢ 4 B9 3 09 86 26 Or M or DL L @ FE OZ 91 ET O v 0
<831 Al Ler [ R L <86t ‘91 Amr 881 "6t L seat ‘vt Ling 5881 ‘el Anr seal ‘2L Alog ¢8a81 ‘L1 £or £ga1 0T AR ~ cent -5 Lmr
{zinoty}) suny (zinoy) Swiy
gat 811 20 ool vOT DOT SG 26 ga FE DO 8. ZL B9 Y9 GO 96 26 G by OF GC 2L 92 *Z O 9T Bl 9 ¥  TOVIOCI 21 gzI FZI 02T 81111808 vo1 00t S6 26 Ad _.n oG 9L 24 m.m 9 05 95 mm 8r Fv OF mn 2 g2 r2 Oz SU 21 @ ¢ O
T T TTTTT T T T Y T T T T ¥ T 3 T T Y T T LASRSARRE] T °
o el 40z
ov b & &Hn&‘hﬂ J-en
3] ] ‘08
nwnummt o 7 o,
06k n] %aamu 5 400
101 _H._.Wﬂ_ <4001
2t K 4021
AALVIONIS — ABLYIARIS —
wrt b d3AYasE0 0 43A¥ISED @ 3okt
HOLSKVAZ 200LITOLT NOLSNYAZ noo.ﬁnoﬁ
JBE e bt e s L ot taad ol tarit S P . T bt ot NTINTTON Lol ettt i 901
ozt all 211 90T »01 0T B6 26 @8 5 oo oL #i Bo v8 08 BS 26 ar sr OF 9C ZE 62 b2 OO m: zt e at ort mn_mn_moﬂ tztozi ol 1T EaT qu_coﬂ o5 26 §9 0 00 DL 2L G5 $9 08 8% Nn gr ¥r OF 9E 2t s vz o2 E Nd ° a
SA41 "2z ouny ggat ‘ra sung 5@a1 ‘62 2unp canl ‘st sunp aar ‘gt ouns 081 ‘41 euns sagr ‘g1 aunp a8 "SI onsq

q:ozmnansm#o_cﬁﬂ_NﬂEESSE 95 26 o ¥ 08 9L 2L 98 ¥8 09 95 25 o
T
{02
ks .
Q [n] ok
i [} amu {08
‘o8
ra ol
BF ‘oci
aaivimis -] 08
dIAUISHO Bl.gp
olsnvaz 2o0s1E041
YO . . ‘081
_oiunﬁmaw#msmazmﬂ52_.069 66 26 96 9 08 9L 22 Q0 be 09 96 26 O FP OF 9C BE 82 KA 02 9T 2L 8 ¢ O
el ‘12 41or 661 08 &0 1661 ‘81 L0 88T '8t AN 1681 "L1 ATNr 1861 "91 £I0r
(zanay) sunl
[+] 14 Q
‘Q
‘0z
ot
‘08
00
oot
oel
auy1ianls —
Q3aH3500 O Jott
OLSNYAR 20GL 8208
. . : . L . ; . L : N TRy S Jogt
:1c] i ag G2 e ¥g o9 95 5 [} Lo uwwn .m.wmrnr:._wn L rz oz “MM— .nM sung

26

eg ainbi4

1881 ‘AE eunC

1881 ‘L2 sunp




‘ {=anouy awny

(ramau) sung
B D 84 2L 00 K2 DO 9T S BY
T

Ot olr 21t Joi = gol o5 26 63 Y@ Q0 94 T4 @9 va 09 9% TG GF ¥ er OC aC #X ré 0Z Ji bl 13 1 Gl 911 217 GOl kQL OOl 96 o6 @0
o T T T T T T T T ﬁn.ﬂu, b TTTYYY T T T 3 T T T T T i 3 T T T T 3 T T T 3 T T T T T v T T T T T T T T T
& 2l g & Wy Fta
o @ " o' oo} t
e s - . 0 . IR
it 4
ool b iy nﬁﬂv Je.
=5
. QILYINNIS -
TEraatts @ TIALISH0 &
NYDAQBIHS POOOLITSS N¥3ACETHS FODOLITSE
051 et i e ti e eteaitis et teans N T v Luiitisatoaet T At bbb T PPN E e, ¢
621 511 211 DOl *DL COf 66 6 BA P Q0 9L ZL B0 P9 02 0% ZE D Fr OF 9E ZC 08 M RARFTREP " \1 @11 211 6ot »Of 001 95 26 OO +@ 08 Dz &t @9 F9 09 96 ¥ G Pk OF 9C g O ke O 91zl A I O
- cast a1 Lo “ cear 21 dine c081T "6t Gap qaar ‘a1 4ine e ra oz nﬂE bt .:a:.. ¢ 88T 'EL £Inr <687 "ZT Anr SEBL 'If Amp caar ‘ol Liar <caar "4 Aoy

(sLnoy) awir

(sanoy) swiy
14 Cl1OFTDETSETHST FZI0ZI QI ZIT QO PRI Q0T 96 26 BO ™8 00 92 24 B9 ¥ 05 95 25 @+ ++ CF 9¢ Z€ @2 %2 02 81 21 & F Q0

D=1 911 ZIT 001 0L 001 9§ 26 66 ¥ 08 9L 2. B9 ¥0 09 95 26 @y ¥y Dr 8 2E @2 Ve Oz SU &l 0
Q Proerrr e S - T T T T e = Ty T N e T T T T T o
I SR
oz b o ' - W X 1e
[t eenozul I B R S o - im Y =
‘or G oy @ o @@ %&nﬂﬂﬂ fAnnrnat nﬂﬂﬁmﬂﬁ o ] IdTl\pl\/l\, o
N @ ok J-q;
0s - . En_ @ Q E% Ot as
- @%ﬁ/ﬂ\/ﬁ\ o 1 o le
‘008 ot -+ 16
omt L £ Jo
wst QILVIARIS = QILYINUS —
vt b Eauasad T | Haryselt @ 1o
NYDAOH3HS POOOLIISS {YDADHIHS FOOOLIISS
‘0ot haailanad L 1 L. 1 Lol TS BT 1 PR PURE] faay L 1 Lagect, P ) 1 } L N N 4 Liialaa L bt gl baad i Liset U PPPTTEPY T PET o L L ' . 4 AT N ar
e 0e Tes 2% @v bb Ov SC oC @2 bz 02 91 2 B F  GIOPIOCIZEr9alk20S1 9111360 FOTO0T O 26 88 MR OR 8. 2L BY b9 09 9% TS O BF OF SE 26 62 2 02 9L 2l B F O

01 @Il ZIT 801 roi OC! 96 26 668 B OB 92

(sanoy} auriL

v FIDFIGETZE B2 IFET0R 191121100001 06 26 80 *D 0B 92 24 89 FR 02 9S 2G Gr TH Oy SE2EBE t2 02 81 2L B ¥ o.o
0z fro nﬁm m_mdu i oz
RS A
pusgumos N 420 e T O o, P e i
() op (B B S, W ) s
T . \|\/ 4 o8
b o8| L - .
002 8UIEIEY Nopsaag 0ot M 2 B
4 02ty i ﬁmmm.ﬁ._nz_m -1%
G3A¥3SED @]
erer i afoaans ruooLise]
" 1 i n " n i Hoh]
spidey pueio 09 P OE e A Ir2 102101 12: DOTHOTODT 96 26 B3 M2 05 92 24 09 ¥ 09 0% 26 GF FHOr 9E 2L G2 202 ST 21 8 v O
2 1661 ‘T2 4I0r I86T '02 4Ine [661 ‘6T 4 1661 81 4o 16T ‘L1 Anr 1661 91 £
boyema Q@Y rEMIIAL

(@anoy) awp
B 5 09 8% 26 @F Y OF 9L 2L BE
T

@

oz
or
‘o8

uebfoqays

[N

‘o9
‘a0t

0gt 021
QALVINKIS =
) ‘ort ¢ AIAEIASHO D 2gry
DLOB3HS FOOD S155
L L L

Q91

Qb1 A 1 I I I 2 rrs L 3 1 I n I I 1 1 1
98 Z6 o8 *a ag : 78 kA B8 0 ag a5 25 ar T ot ot e G e oz ot Z i F [
1801 gz euny Teal "z sung T34 "pz ounp Al g2 aunr

qg ainbig




{sanoy) swiy (sanoy) suti)

m.m— 911 211 oot vol ool ¥ &6 GO M9 0P G4 ®, B9 WD 05 S5 &% B br OF BE 6 @@ t2 0% @1 £t R ¢ Gf 911 11 GOl BO1 0Ol 96 B6 @9 kS 40 94 _E¢ D9 ¥0 09 96 e AF Fr QOF SE 2@ AT PZ OC ¢ & ¢ % co
G T AR T T T T T ' " T R R T T T
s i fuaﬁu v v T PAALAAN i T T
o o [ i g q, nn,ﬂa g a o n)
%&hﬁﬂnﬁy& o - & 9 g : aa "le @
os | Bn) R
anng o o & os
] e (Iguﬁum\n//ﬂ,m P _.anhﬂnnu
oot | qaet
O garvingrs - GILYIRNIS -
Gy J3aayisoo G nd AAAYIASCO Q
WASOOAUSNN BEOOTRIGE a HIASODFTASNH BECOTZIOR
063 bbbt bt a1 Lttt it i [T T T aaadaiatioiet \ T » TR TR PP T S it Lt s PP T PR toadaded . ) a5t
GZ1 glt &Il gor kOl 00l 86 26 a9 va oA Be Z. B kD DI 95 2§ g ¥ OF 98 EE g2 KZ OE 91 2T 0B b Cf 91tkelt g0 ¢OI 0Ol B6 26 8% 3 O 9L @ ©9 Y9 09 9% 2§ G v OF 9L 2L G2 ¢ OZ 9t @ 8 r O
5681 "8I AIMr S8al LT AIf se8t 'st Amr qagt ‘st Lop GaaT “FI Anp 8 ‘el Lne cagt "2t Alor Saat ‘1L 4ng 881 'OF AIp caar ‘g Anr

{=anoy) ourrg

(sanoy) aury
4 CTOFT OEIZCTRSI PSI 0ZTQITZTTROT POT QAT S6 26 66 k0 0@ SL 2L 09 b5 09 8¢ 2C¢ g+ *+ OF g€ 2L Bz rZ 0T 91 20 O L O

5%1 811 21T @01 $OT 001 S6 36 S8 b@ OB Se ©L 99 P9 09 65 ES Gr vk O OC @ 62 M2 oz 91 21 @

0 T T T .EE.E&FWJAH_. AR T T 1 Y T T T T T T T PR LARSAREEAZRASS Sty T T T T
‘0z © nDuB..ﬁu -+ Ty

© ("]

- o~ " - S R a

‘08 o, w T [rattnnr

‘09t +

o St e
Wy S +
1R 4 Jozt
CILVINRS — QILVIANIS ~
wr b QIAYISEC T . GIANISHD T ] guy
HASOOINSAK 6E00TZTOE HISOOENSAH BE00TZIS

Jo1 T P PRUT TN UIUT I NPT EUET PUTE ST FEUT T DU TN L o LAt sk el R VTSTITI s i e aad i leant it it ta it bt o td 0g T
o e o Yot oot 86 %6 00 FB 08 9L 2. 89 Fo 08 96 55 BF bb Or S¢ € 82 FZ 0% ©1 &0 @ b DIOFISEIZEIEZIF21021911ETT00IFCI001 95 26 00 FD OB 8L Z: B9 ¥9 09 95 2§ OF vk OF OF 26 B2 *Z 0z o1 2L B * 0

{saoy) awry
PrIOTISEIEEIeEIFETOZIQTI2 T IB0Tr0001 96 26 BR TG 08 92 84 B9 +9 00 95 25 g% vy OF 98 2 @2 b2 02 91 E1 @

13
0 T T muﬁh e S0
2 _ \Pm@ oz | o Bmwu o n] s
puag qnos o l— _ w oo o |m
e orp nmmmmmmf g i@ | av
s ) 0oL ity ¢ ‘08
i obesiyn . I [a] .
00zZBWIBRY] veyzutay ! o8+ /!I\/ s o8
oat - p ] 0ot
® < G & e :
ozt | oo a% i gapvnns - ozt
. L Q ] aIA .
spidey puerg ort & © _ wasosaxsnn eeoorzisz] O
08T Lasaborttiri TP I R e rdon s ; i) 81
L FrIOFISEIZE B2 IPE10Z197121 1801001 95 £6 80 MO 09 9L 24 B9 PO 09 95 25 B FF OY SE 2 BZ PR OB ST 21 @ + O
Loyeo
kil SRyIEMIILY 1681 "I8 Aine 1661 ‘02 A0 [56T ‘6T Alor 1661 '87 AInr 68T "LT Lne 1861 ‘9t A(nr
(ganay) suny,
o 1 c6 jtli} va o8 aL zL i) i) oa 8% 2% ar k- or =1 ZE Be rz oz Bl 2t 8 T Q ‘o
— g uebAogays a - T ¥ T - v T T T T T T T T T r L i e
ozl @
or | L)
o (r}
oo & ﬂa EBEH
‘0n 19

L BBBH

. . oot
001 | n)
IM o
ozl - oD AILVINNE =

ort A3AH3580 B Jort
HASCOINSOK GL00 TF2S
-es1 . L 1 it i : 1 : , f it Lasoat . L P P
=1¢3 =6 B0 1 o :14 73 B9 e o3 86 z5 ar L4 o at zE B 2z oz ) zt a r 0
rest gz sung 1601 22 Munf 1881 "9 2unp 1agt "¢z ounr

o6 aunbid

ey




(Fanow) susty

{sanoy) awi

oz1 otl i1 got ol pot as 26 0@ B pp ¢ £4 68 Y9 or 2t a 13 cr 911 =1t RO =
B e ey e AP LAk &_ _ﬂ ..mﬁzc..n__uﬂ:um 2609 o ou od e pa re 09 O 26 gy ve Or SE 2¢ Ge 2 o0z ¥ ¥ B F_ O
e ﬁ ,ﬁﬂadumﬂtn_.,ﬁu.:__.%aﬁﬁmﬂ],«,. 0
- = i 5
s Sy _ o
0s ~
0%
ot | i
QILYTANIS it !
H @ IANISH0 B
| eun arosvK 800086092
_n“.u.: 91l z11 gnt toi Qot 96 26 A6 ve 08 oL 24 89 ro 09 u_n :.n ar vt n_ m.n N. nw vw ar u,ﬁ .N_H _wu 21 m:._ ..M_ E,: H.m_ .,: a6 : ; : ; y : : PRI L r ¢ ; . ; "
2 ? ; o z . = v z o %6 o6 f8 OR 9L TL 69 o 09 85 T = ust
san1 ‘BT AIng sBat "2 Linr caat "5t Anr caet §1 Anr 621 v AIn sag1 e 4K : - o @5 Ts er vk oF S5 g 02 w3 02 8L % 7
(e ” 50t "zl ANt qmat ‘11 L $68T "0 ARr “ Seats Aot °
(sanoy) Wil (sanoy) oW1l
8 vo 0@ S e B9 Y9 09 95 B¢ @y v OF se P 8z 2 0z 81 2 @ v Gloe19RizclBal ¢zt ozi g1t Z11g0T FOTOOL O6 26 89 ¥9 00 9¢ 2L 83 b6 09 s¢ 2o By vh OF 9C BC @8 YT O 81 = O P @
T T T T T T AR BLE SUSE R AR T T T n\lt ARAS REARERE T mu T ot = T T |.anﬂu.:uﬁ: rrrrrrrrfikdy T TreTT T w0
ﬂunﬂﬂu G [n]
= f ity o oe

191

ozt L4

gr BE EE 8T
¢aat ‘gz Aunr

rg 09 BS TS 8F
gas1 ‘BT SuUnl

gI7 zit 9al ot Aol 95 26 @@ ro 00 §L Bl \5

caal 'sT Aunr

SEAL P AUTL

MM emmsmor,

BRLUDWDE
w0 heqd o

NI

HO U m:m._,ﬁs.

pragbuLds

L 3
SHYLAYOD

HO

opajos

vz 02 91

AILINNIS —

aaAM3Sae o,

gan GHOSYH e0008e0se
L it

FA] ¥

Gagt "1g sunf

"]

- [n] CE a4
. ‘08
- 00
. iy o o w01
- EU oot
18] Q3L¥IANIS —
3763560 & -pr1
gun AKOIVH 800008082
pratesnl L L L [P L PRI Y FRTVEVTET IR TU RERE SRS : faaal L 1, Pl NPTV TTTY PR THeRY L X Las ‘0ot
c1ovt 90t 2e1 g2t Yal 021911211 60T FO1 ogi 96 26 90 Pd 08 g: 2. 09 t9 09 95 z& B¢ ¢F OF BC zo 92 ve 02 a1 2! 1] r Q
cagr "gz eunt sagl “gr aunr A48T 'gl Ayl fgat "Ll eunr gagt "g1 duar cagr "L sunr
{sanoy} dury,
.m:o:mm&nawswsmaﬁ_ﬁm:ma:.EoE of 26 99 ¥4 0B 9L 24 A9 ¥ 09 58 29 BF FY ovopze ez P2 OE 9T 2T O b O
m n (5] o Ry
ozr ‘0z
ort n] or
sl @ ‘o8
‘og b a 08
001 | w mm_._mu a0t
[nlS] .
pzt t gaivans =1 0%!
0wt ¢ [ 1 AAYIEE0 B]-npy
# gun d@N0IVN E000EE052
‘091 PPN P P e H ‘ast
Lot IBEEEls21r2 102191121 BOTFOIN0T 85 26 88 ro o0 S 24 89 +0 05 §G 26 @Y FY OF 5B ZE€ 6T tzpzolzlt 8 r O
861 ‘12 A 1661 "02 4100 1681 'L L0r TEeT ‘gt &ne 1661 "L1 AN 1881 "¢l £i0r
foanoy) Sl

a5 L 24 89 LE] o9 o°% 2s or L a2 re o at 2! i v o,

Rt T 0
‘oz -0z
“ov o
‘09 ,/n_ﬂ 09
o8 o) ]
‘oot oot

0zt . pet
gaLvInNIS =
ort J3Au3S00 B Jort
un EHOIYH 8000 BLZS
09l fol: 14
96 =6 65 3] <] L 2L 8s Ll on o5 25 Gk i Qv SE e oz vz o2 a1 2 ] r o
1861 "g2 cunf teat ‘gz aunr 1841 "9z dunt . 1881 'sE Sunr

pg 8inbid




(22004} awir

{Eanas) sl
o 96 & GF rr O 9T 2 9T

g1l Tt QO »01 Q01 a6 26 Gp G 0 0L 2L ve ra o

mn_ a1t It poT +01 QO 96 @6 GO B a9 94 T4 PO Y9 0% 95 G BT or 9t @& BE pz ot &l 1] t ¢l
T T < T T v T T T T T T T T T T T T T T 4 T ¥
. %
o @
[} [nA}
o
001
o
QILVINAIS — a a3L¥NNE = |
H QIANISEO Q ey AIAYISHD Q)
m BYNYYHD 15 20018d182 @ @ SHNYYHD 1% gQoteseros
oﬂ..._:.,ﬁ....__::__,_..__»:rpt..M.Nﬁ._.,,,,_.____.__:__.A_:o.:
Pzl 9l 211 GO roT 0001 96 26 8O ¥ 0F 9L e 89 2 09 98 S @k vr OF OU ZL B2 ¥ OT 91 2 2 L ar 911 ﬂru- pol Ol DOl 96 oG D8 FO OO 0L 24 ag k9 09 9% g5 R I+ OF 90 ZE BT 2 oz Gr 21 a * o
S681 *BT Lnp BBt "Lt Aor cgal gl AIng €801 "SI Lnp S401 ‘¢1 &np gaat ‘el &nr gB8l ‘Zl AInr SA6T “IT A0 841 "0t AT S8BT '8 Lnr

(=Inoy) Sty

(sanoy) aury
¢ zE Bz v oe 9t =l B 14 CIOFT ST ZCT B MEZTOTIGITZT11 QDT *OI 001 95 26 88 'O o0 9L Z& g9 P9 05 9% 26 @+ ¥+ Or SE ZC 82 re o2 S 21 B ¢ 0
T T o

gef §TT ZIT G901 BOT 00T 96 26 BG FA 08 9. &L B9 ¥9 09 99 2% 8- b Ov
8 T T T T = T T Ty T T T T T TTTT oY r s s
oz [a2] o] Loz
or %ﬂu - ar
09 I B O 408
3 =" )
el _HT_ @ ﬁ o -°08
101 ﬂv&u n&% ﬂﬂﬂ_ <001
i o -+ BREH
© QILVIANE = QEIvIaNIS = |
- dSA¥a5E0 @ L UIAMISHO D gr1
QEANYHD 15 200TEalez EINUVHD 1§ 200LEa162
- VRV T A R T ity it e e s b oot TUTTTT I TIUTTIN IO PRI TINOT I T UTTPTTTUUTTUTE TN S o D s P IS e
gzt gil 211 9ot 0! 0OL 96 Nmfu\mm vg 0@ gL BL G0 Y9 00 8% 2§ @+ ¥¥ OF gE ZE @ vz 0z 81t ar a 4 ClOFLOCI2EL Q2T ¥E1 02T ST 211 801 +0T 00L 86 26 G5 rD OF 9L 2L B9 YO 0D 65 25 v pk OF O 2ZE BZ ¥ OT st 21 B L]
SAAT "G ol cpil "pe Runr SOAL "gE eunp G881 "2 ounr gaBl "1Z Aunp 4881 "0z euar CBEL &1 aunf GESL ‘gl sung 5881 21 aunr €aal ‘gl sunp egat "g1 Auar

(sanoy) sy,

\1\ .m.ScEm_nﬁmﬁmsmamazmﬁ52389mm 2660 9 0B 9L 2L B9 FO OB 502G OV Y OP DEZEBZ Y2 0281 BT B F O
v T v : —— . 7 LS =
O o | P o % o
A otmstne, o . |
‘o8 | _ | el
ST 1S . ! 1 :
Frltri et o I o8 I m _ or
uoied o, 0ot |+ m m i oct
" ozt | i 1 ! gaLvimus - 108!
SIHLURTOD ovr | i i _ i (3AHISED W].npp
IO i i i ganulrH) 18 200188168 ]
‘051 1 : n L i " i L 4 1 ). 1 I i I n n i n 1 I " 1 i " L .Om.n
UEPARID opajof IO IGRIZ 102101 21 @OTFOTONT 96 26 60 F8 09 94 L B9 +9 09 9% 25 g It OF 98 2E B ¥2 0% atgr g + O
1581 ‘iz &N 661 ‘08 &N 1661 61 AIne T65T ‘BT 4or 1861 "L1 LOr [s61 "9Y Anr

{=amoy) aury,
bl g or o 2t gz 2z oz 81 zf ] * O.D

e42d 6 =6 9o Ya 03 9L . @9 y3  0p 85 26 AY iz
- K] T L ASUARRaE R sy A
SpriRY puti oz Ba_uaa_ucaa - Dag, o el
U ‘ar @ \l.m/|l\..9,
‘08 -] Soe
w jwlnd g2
6T ‘09 o o Jew
=y 00t oot F
. Joz1
oet QILYIONIS =
‘art G3Au3sao @ Jort
BANUYHD 1S Z0al 0825
- . : Lot et b Lt et P oot
e uehe o9 @S &5 8r v ov gt @ vz re oz @l @ @t 0

sz aunt

96 6 Qﬂ n.m .u: n.
1891 '@z 3uar 1841 "Lg suap 1887 "9z 24nf 1aat

: ag a.nbi4




(s1noyy ouny

(sanoy) ounyy

e

ozt 11Tt G o T
8 u_ﬂ -. on.: qmd om: 96 m m_a ...o a_a m.h. L n,u +9 09 u_n Jn g ¥ OF 9¢ 2% oz = Gz 41 ¥ A b ¢l 911 TI1 001 501 0Or 86 26 a0 tg 0% 92 2&L U0 ¥ 0D 9% 6 Oy ¥+ OF OE =t Gz 2
T T T T T T 1] T T T T T T T T " T T T grHECE T T T [in T T T
DE—»_.IH_Q T T o »Eﬁwu _B—-\:.Alranu T T
oo o]
05 - [}
S i
t
i
i
cot - AN i
G W
[~ qILINAIS —~ | i QILIIS -
qaANISHD O i g3A¥usa0 O
ot i E aa st T T o gENTALMOd £ooossaRt [ _ BYNTIALNOL £00005087
T PR s bt st bt bt e e i b e IR
021 811 21 @01 vou o0l 98 26 @0 YO 00 9L 2L Qo P2 0O 8 26 QF Fr OF SC EE G »T Oz 81 21 1] v gl 81l 2Lt got kol oot 98 G G0 ¥O oG gL ©L U9 réa Q3 9% 2§ O b ar sc =C ©& rz 0T g1 2t a L 0.
ﬂnu:uﬁ auny, (sanoy) il
gzt STl Z11 @01 ¥OT OOl 98 26 60 Y0 00 9 2. 09 ¥O 09 98 2 BY ¢ or BE TC @2 ¥ O ST @1 § b DG DI 2CIGTLFET 021911217001 P01 00T 56 26 08 va OO DL Z UGS P9 09 85 IS @ tr OF 9T 2C 02 ¥z 0z 91 1 @ T
e SRR T T T T G RSB E LS LA RS R T YT e T T T T
‘0z Q n] Q 0] n_ﬂu oy | m &
ki o [n]
‘or % (o
‘08 =
og n&nﬂu Dﬁﬁ%nﬁu
T
A ;
QILVIONIS qIALYFINNIS —
Yt qiAxaseo 0 G3A¥3EE0 @
FENTALEOS £0008S08( JunIALlEed 9000508
S P TE Trr Pa TR P IE SO TOE SUUTTUT SRR TERT Le e Rt AT TIANN ettt FTCIVITRTET T VTV P VUTE TR TETINE DUNEUITUUTN THIT FYETVUUL FVNT IR TPOT SRR OURT TETy POV IO
Lzt 611 Z1l 0% 01 GOt 6 €6 09 vB OO L L @3 PO 05 08 Ze Or v+ Ov b Tz oz vz o0z sl ¥ 8 1 0rLOCIZEt 62l PZIOZI BLUSILDO1 FOLODL 98 26 88 +@ OO 0L 2L OO *o Op B6 26 O vF OF OC ZE 9E FE OT st g1 @ ¢
ma‘:..osv oIty
$uI0PI9ERE B IFZ0ET91[2T TOTF0I00T 06 26 88 v 0O 9L 24 99 b9 09 §5 26 8r rp OF 6¢ 2 gzrzozar el @ ¥ C
0 e T — T ngi‘.ll T % e nul. “
oz i, Bp._ 3 o 94
oW e |
ey o] m _ e
A ewnsimod, AN | | N
ol @ ! _ | ]
SHT0T 1S . | i H i
JRARID oot | | i i i
i g 4T
wog AL ‘02l F H — i QILYIARIS = °
. oo i i o OEpY3setEEr .
. opl b i M IATALE0S £00GS5061
SN0 o1 t ! 1 SR
© 24 rzozotzl 0 v G
FHI0v 198 ZEIpe r2 02191121 1501F01001 65 26 BY 8 06 92 z4 69 O 09 95 26 G ¥ OF 9C 2E 02 2
xo 1881 'LZ AT 1681 "0Z A1O0 sa1 ‘81 Anr 1851 ‘gl L0 1681 "LT ANT 1661 '91 4N
apajoy
(ganow) suwsll
6 = oo e 0p oL zL B9 va 00 0% @ G brOF st 2c 0z ¥T 02 % O ¥ ..
0T T T T T T T T T .
i
e s

“or
‘09
‘o
peloh i of
et GILYINHIS —
ort b AAAUISHO 0 -
Ay HAINOS Eo00 €118 ]
-gat N L ' : . : s x : . s \ : : Laaat i N PUNIE P
o6 a6 an e o0 oL =L i3 3 o9 a5 % or 134 or ag 26 14 L oz at . zt a r i+
188l ‘gz =uay tant "Lz eung a8t ‘gz eunr 106l "¢z sunf

3G 24nbid




{zaneoy) awny

{Fanay) aurL
zt z 2 y . . - oz
g oﬂ__ aﬂ_a Ew_ :w— an.: 96 N,m n,u .m n_n m_._. 2. wp vo @9 95 @S @y vk O¢ 8 2 Oz by 0% 81 &l @ ¥ cf o1t §it GO FOT Q01 95 TG 00 vE 0B 9L 24 go vo o0p BS @S GF M- ov S0 @C g8 vz 0 8l
pro [ig! v T T ) T T T T T T A AT T v T B T T T 3
a 7 ﬁEn.B wE =] E il [~ g n_mﬂuuﬂu
a = Mr/nm:u @
oS in] EB o . [n] Q
- - =
S o
¢ @ - _u_u
001 o ﬁueu
Gw Eﬂuusu [#] o] & i
o QALYINIS - [n5] qILEIANIS =
o] FERSELL: ) Po CELSH i {n]
O T, P e I aunNONYEIT 200153180 R ek SRR B o,
1 9t ol o0t 96 26 B8 15 0D 8L =& 09 8 09 95 25 @ bE 0¥ ot gt 8z re o8 a1 = @ v gl grtEl Toi #0100 oG =6 m@ A g0 #¢ EL 89 ¥ 08 9% z& @r T 0 5C = ] ; ”
) ¥ 0 g s 2 3 g Zt @z vz oz 8 &l @ v 0
cagf ‘g1 Lior sagl ‘AT L0 Sagl ‘91 AT g8l ‘g Alnr cagt “¥I £ng gagl "et &or cos1 ¥ L100 seat "L Ao s8al ‘01 £I0r “ gaat ‘e Aar
{snoy) suny, (sanoy) awsiy
.WNH atr 211 @01 ¥ol 031 ©5 ¥6 88 V@ 09 9L =4 B9 va ga oc TS Ar ¥ OF g¢ ¥ BE e O zi B ¢ ClOFTOEUECIBZIFEI Qz19TTZULEGI FOTOOT 86 26 BB ¥d 04 9L 4 ge g 09 8S TG OF br Ov OF 2E 92 V@ 0T 51 2 @ ¢ 0
T “ﬂﬁﬁﬁﬁﬁmﬂ]i. T T T T - ...,E;%E:,... e ALLEAN T
. e o H
oz _m o 1 ﬁun. DnEHEHHﬁm_ﬂu @ gﬂnﬂu Afan] 0&
oy @ @ @ M g
nE A O
09 & _ ©9
=]
00 i Gy o
plald W ‘o0t
1
ozt | 01
i QALYINKIS — QILVINKIS =
ovt | GAANISE0 @ _ J3AMISEC D] gkt
i GUANONYBTT 200169188 SUNNONYEIT z001selat
gol PN S EE T W | L 1 s b L L L Loaat il aboataaidacd L L 1 4 1eat. Lctenctad Loaidin sl L L Jrtad 1 Lo ‘0ol
h&l BL1 =11 801 vOi 001 SE 26 88 PG 04 9L S, 89 ¥o 09 95 26 @y vr O 9C 2 8 ve 0z 81 =21 4§ v Clorigizeiost ST O0ZIGIIZ11 901 0T OO 96 20 89 ¥0 08 9L %. 89 FO 08 O 25 BF v OF 96 ¥T B2 ¥ oz sr &1 8 ¥ O

ﬁm.:rozv awrl

FE 0B 9L 224 B89 F9 08 85 25 ar

s Ov 9€ 26 B2 ¥2 02 91 2t e * O
(I AU

.mﬂ.s_.anﬁnawr.msm_ﬁﬁﬁ_mc:.oan: of 26 B8

‘0z

OW ov

‘09
Rel:] : i

0t 0ot

AN omasmor,

RERAIUD

gaL¥IANIS -

wheg
- * ‘0zt
: CINESES D] .gys
SHQUIRIOZ oty . qunNGNYaTT Z001SaTSE] O
0T it Lt it et m e Lot e b 05
HO B e Tos o T 151 150 101001 86 26 B3 FD 08 8 24 §9 19 09 85 28 81 17 ohecscaEtzozeEL B T O
LERADD o0pRio L

(cnon) ouwarL
vk

R
-
sprieyY pletdy

‘oo

OILYINNIS —
Ga4u3SH0 6 Jor

‘0=t

‘ot
L ) St b &
La o BE 20 g e as at el it] * o

a8l

bg aunbi4




bz 78) 1@ 1bL =xep (L1) 1@ 666—=Uliy
00:00:0 L6618 aunp

fulpt B}

(8sgr21) 18 g8 =2 (1°]) 1@ 666—=UIN
00:00:0 L66L°/Z aunp

MM

I

w3y} SUOISSIWA aSeIaseq 9661
LE. 3UnNr A-NvN LASRQ96

JUOZQ JNOH-T YeaJ A[e(

Wi SUOISSIWS 3sesaseq 0661
16, 3UNC A-NY N LASBAGH

U0z INOF-T Yead Alte(

w3 SUOISSIWS 3Se93seq 9661
L6, 3UNM A-WYN LASEq96

3U0ZQ INOE]-T Yead Afte(

SLl L 8dd /1 L 9dd
E— ' - ob : ' nt
55 55
0z 0z
S8 58
00l 001 |
sil Gl
0EL & o€l |
sl ol |
091 091
WP suolSSIWA 3seraseq 9661 W SUCISSIWA aseoaseq 9661
L6. 3UNP A-INWN LASE06 L6, 3UNP A-INWN LASBADE
JUOZQ INOH-T qead A[le(q suoz() INog-1 yead Alre(
{ozze0l) 1 05| =xe (1'D) 12 peG--umy " (LbL'66) 12 091 =Xy ‘(L") 12 GR6-=UIN (06°'201) 78 1pL —xewy (11) 78 ge6--uim 22"
00000 L6619 2unp st 00:00:0 LBELGZ aunp 00:00:0 1661%Z 3Unf st
add | Sil l ddd
oF = —_— e i or
55 55
02 0z
<8 8
0oL 001 00L
SlL slLL SLL |
0EL | 0EL Ly 0L
Spl bl s SpL :
o9l | A 091 |

eg ainbi4




(23'%8) ® ok =R 1L 12 66—=HIY

DN

(56162 12} =@ T1'1) 12 B66—=tIl won o (g1'eg) gk =xe 171 e BRIl w3 ! i
(0:00:0 L65E 12 A s 00:00°0 156102 AP : 0000 L6651 AInp
Sk L gdd § St 3 Hed
1 1 l i
5 |
e 5
5
: 00k ¢
5L G
B 02k fs
sk gl §
M — oz oL ™ T S a———— 092 09k - S — 0% ok
{pa-—jupu (ue| ) pAsROgE i (L&)~~FipuE) (1] §) | #5ROEE (LA)--pputy (U b) LASROYE
AW TY/% SUOISSIND 8582 9580 J6] AWM SUOIESIWE S5B3 3500 9RGL AU SUDISSIWE 3582 3580 9551
(b or1) 1 921 =0e (11 2 §66-=ui oo (o590 e yst = (L) pEse-=uW " (5zrEan & vl = (U1 P 66U 4
00:00:0 1B518L AIne s O0°00:0 LS6H 2} AT s, 00°00:0 H661'9) AP anti
Gl I Bdd 1 G2L i Hdd ¢ 8 gdd
T W r oF + it b o
55 55 95
o (7] 0
6 52 58 m
o0t 0ok oo 1
5 G §H
0el ogk 1gh
sl § St sk
. . 0 ol ¢ * 08z 09l L LA A iz oo W

{1a)--npusy {un) i) | aseqgE
AWM BUDISSIVIE 3ERD 35R(] 955

AUOTO) ANTE~T qead Ale]

{14)--papus) {upy ) jas=0g5
AW SUDISSIWS ASED 38R Y6

oz Jnog-T qesd Aed

qg ainbi4

AR SUOI

(1#)-=tpuz) {uof ) pAsRaYE

5SILUA 85BY asey] SEGL




(eoL°8eL) 28 pEL =>eW (17L) 38 BBB-=VIW
00:00:0 S66L'0Z 3unfp

1Insay ase]) aseg-ggunp
unj W-plL LASE]eE ANYN

auoz(y Ino-1 Yead Al

(88°0r) 18 BEL =xep (1'L)3e BEG—=UliY
00:00:0 SBEL'EL 3unp

G/l L

Jnsay asen aseg-seunr
wb W-pULD LASEQIE AWYN

U0z INOE-T Mead Alteq

aran

(boL0) 18 birL =xejy (L L) I8 B66—=tly "

00:00:0 S66L'81 aunp 20vd
ddd
ob

ss
oL
<8
00L
SLL
ol |

St |

09l
jnsay ase aseg-cpunr
unjz N-pPHD LASEY9E AKWVYN

auoz() INoH-1 yead Areq

(88'021) 10 191 =xely (1'1) 78 BE6—=UIWY
00°00:0 SEBL°ZL aunp

Ll L

MR NTR P

Ynsay ase]) aseg-sunr
wip W-pLD LASEQOE AWYN

suoz() JINOH-T Yead Ale(

08¢

Mo

(187291) 7@ BEL =xepy (1°1) 7@ B6B-=UIly

00:00:0 £6BL°9L aunp
¢tl L

08¢

Jnsay asen aseg-ssunp
uyp W-PHO LASBY9E ANV

JUOZ(Q INOH-T qead Al

29 ainbi4

ana
Aq
anvd

ddd

0El

(zorpL1)ye 86 =xepy (LL) 18 BEE-=UIN 22"
00:00:0 SBEL°SL unp a0vd

L7418 L

0L

<8

00L f
SLLY
0El

bl |

e®__ osz o091

jynsay Isen aseg-geune
Wit W-pHS LASBY9E ANV

suozZ( JNoY-T Yead Alred




{pOL'LE) 18 61 =xepy (1°1) T8 BE6—=UIl
00:00:0 S661 %2 3unp

Ll L

(egl2b1) e 991 =xe|y (L°L) 18 B66-=UIN
00:00:0 SBBL"SZ aunp

Sl L

SRS 0z

Jnsay 3se] aseg-gsunr
Uy PN-pUY LASEGEE AWV

auoz() InoH-1 yead Afle(

Jnsay asen aseg-gpunp
unj W-pHO LASEqE6 ANYN

auozQ Jnoy-1 Yead Afteq

(Z0b) 2 961 —Xepy (1'L) 1@ 666--UIKY S T (erec1)e 96l =xep (') 18 666-=UIW 9 1 (181°221) 18 0SL =l (L'L)IR BEB-=UIN 7
00:00:0 SEBL'EE aune anva | 00:00:0 SE6L°22 3unp O | 00:00:0 SBELLE aunr 3nv4
szL 9dd 24l L 9dd d
ok g L ob it : TR

cS ¢S

oL 0L &
S8 <8

0oL 00l

si1 s

oSl 0EL &

Skl Shl w

G oot L AW 0sz o091 W}
jInsay ases aseg-gguUNp I Jnsay ase] aseg-spunr 1nsay sse) aseg-gpunp

unjy W-pHY LASEAIE AWV : unjiz W-pHG LASRY9E AWV unjz W-pHY LASBQ9E AWYN

auoz () INOH-T ead Alre( auoz INOH-T Jqead Alte auoz( Jnog-1 qead Al

pg ainbi4




(£9°18) = 251 =W 11'1) 8 666-=UIW
00:00:0 5664 'S} AInr

}nsay ase] aseg-SpIny
Uiy W-pusy |ASRRI6 AWV

DHIM

151 I

(26°2H1) 12 951 =@ (1'F) 18 BE6-=UIN g
00:00°0 566)21 Ar s

Ynsay ase) ase@-GhInr
Uubify W-PUS [ASEAYE ANV

(52'16) 1 ot =xeiy {1'D) 1@ 6B6—=WIN
00:00°0 §651 L Amp

ynsay asen aseg-ggIne
Uty W-PULY |ASBAI6 ANYT

suoz() INOH-T ead Ae(

(1ri'sve) = og =xep 1'7) 1 666-=WIN
00°00:0 566E°0F AP

08e

ynsay aseD aseg-gpinr
UDy W-PUE) |ASBAJE ANV

Juoz ) INOF-T yead Ajre(

ag ainbi4

(szhey) = o0k =W {1't) ® 6E6—=UIN K
DO0:00:0 S6616 AIf s

08¢ it]3

ynsay ase] aseg-gg/nr
UDfy W-PU) | 452095 AWV

| ouoz( INOH-T 383 d A[le(




(z'td) 601 =x® 1'1) P B66—=UIN £
00:00:0 5661 8} Anr ath

113
93
ook
SH
0El

SFl &

082 09;

ynsay asen aseg-5pInr
uniy W-pU |ASBO96 AT

(y2'e6) 1 sl =xel 1L 1@ 656—=UW
00:00:0 566121 Alnp

Lot eis =l

08g

ynsay asen aseg-SgIne
Uiy W-PUD [ATRA36 AWV

(8258) 2 Z51 =0 (1°1) 2 666—=UIN
00°00:0 SG6L°9L Amp

unip -pUY ASEAYE AWV
AUz INOH-T jead Afled

T o

fq
Ind

ool

o) Esd =N (DU O
00:00:0 S661'Sk AT 34

58

ook

Sk

0El

1

081

ynsay ase) aseg-SeInr
Ui |4-PUE) | ASRO95 AWYN

| suozQ anog-T1 ead Areq
| 19 2nbi4

(19°c6) ¥ 55+ =xe (L'} I 666-=UIN g
00:00:0 5664 Anp L.

ynsay 9587 asBg-SEINF
Dty W-PUz) |ASRGTE ANV

auoz() INOH-T Jyead Aleq




16000 --

14000

12000 -

10000

8000 -

16000 -

14000

12000

Figure 7

VOC Emissions (TPD)

95 1 7 2 3 5 4 &6

10000 |

8000 -+

e

961 128 8a 9 10 11 12 12a12b 131514 16 17



(ELGZ) 1 LL =xXew (EE'sE) a8 /1 =W
00:00:0 L661'8C 3unr

E6

wy gL —— W pHD:(1aseqes) - (1Aseqgs ees20)
§|01U0D YD) 10 1037

faliall]
Aq
anvd

gadd
0- -

91-

LL
gL
0¢

#

(LL'EZ) 12 1L =xep (/Z'61) 1 bg- =u
00:00:0 LBBL £¢ aunr

BG L

€6

171 —— W pro:(1aseqes) - (1Aseqos ees /o)

S]0JIU0D ¥ JO 19313

pe b U]

LLzd) e 2 =xepy (61°81) 1@ G- =UIW
00:00:0 16619 2unr

£6

71 - W pHD:(1Aaseqos) - (1aseqos ee2/0)
S[OJIU0D YYD Jo 103y

rr

pa ke ]

(b9°02) 10 2L =xep (9L°E) 1€ Lg- =UIN
00:00:0 L6EL'GZ Aunp

£6

wy ZIL = W puD:(1aseqgs) - (1Aseqgs ees /)
S1OHU0D YD 10 10313

101 J SOUSIJJI([ SUOZQ

{8s

,. Z1L —— W pLD:([Aseqos) - (LASeqoE eed20)

1(11'ze) 18 51 =xen ‘(gz'sa) e 91— =umy

00:00:0 1661 P aunr

€6

S[01UOD YYD J0 19315
10[J IIUSIAJJI(] SUOZ

eg aunbi4

i apnh s

(01ZE) 18 71 =xely (E'6E) & 8- —UIy
00:00:0 L66L°EZ 2unr

€6

p1 —— W PHD:(LAseqgs) - (LAseqg9s ©eo/0)
S|0JU09 YYD JO 193]

10]J 29U JJI(] SUOZ(




QHIN
fiy
ELLE]
8dd |
8-

(112 e 1z =xep {zee) P 8- =UIN
00:00°0 166112 AInr

85

b= 5

o~ §

01

i

&6

8l

(1.4se095) S|04U03 YYD J0 a3
(wyD) | uny ABayRAS 20027 LA 35BY 966[ JO uosweduD)

QMIN
fiy
anwd

(e1'5e) e =xeW (12'52) 1@ 26~ =UIW
00:00°0 16610 Amp

£6

(1aseq9) S101U03 WD Jo Pay
n) L uny ABeyeN)S 002 P L4 9520 9g5) J0 uosteduio]

8dd

(s1'sg) 12 07 =xeW {8E'PE) 1B 95— =UIW
00:00°0 166LGH AINP

g6

(1 AsergE) $]0aju0d YD 40 a1
) | uny ABIRAS 007 B LA 3584 9561 Jo uosiedo)

QMIF
fiq
3nvd

(L92) Y1 =xei T2v'oy) @ 92— =uI
00:00:0 166181 Anp

€6

{1AseqaE) sjonuDd FY) 40 PR3
(y¥D) | uny ABaRUS 2002 B 1A 2580 966} Jo UosLedwn)

JOUSIBJJI(] SUOZQ) INOH-T Y83 ]

(0z'0) 1 51 =xep (g2'2e) @ 62— =UIW
00°00°0 FBEL'ZE AP

£6

, (14seqR) S|O4U0D H¥D JO WalT
A0) 1 uny ABaEnS 20023 1A 35BY GG} J0 Uastedwoy

{310)J1(] SUOZQ INOFI-T Hedd

qg aanbig

faI9yJI(] suoz() INOH-T ead

{re'6) 18 81 =@ {011 T 25— =uIW
00:00:0 166191 AP

85

4]

(1aseqgp) sjo409 ¥D J0 Yay3
o) | uny ABaeng 2002 7 H 2580 g} 40 Uoswedwa)

JHIN




(sbeg)1e 91 =xepy (282) 18 BL- =K
00:00:0 SEEL°0Z aunr

(oo s2)1e 51 =xepy (b'zg)1e 12— =uIy
00:00:0 $661°BL aunr

onam

(F'ss) 18 22 =xew (0L°Z1) 18 88— =uly
00:00:0 SE6L°8L aunp

anvd

L Em.n_m L w_mun_n_ | L m:mn_“
- L= - .
01- oL- oL-
9- o- 9-
&- 2- z-
2 z z
9 9 9
oL oL oL
vl vl bl
g6 8l g6 @l €6 8l
izt W PHB 1ASS4S5- LASEas6. 22320 AV WHZL P PuD LRSS INSBASE %520 AN WAL NAPUD TASSASE- IASEAS6. 28920 AW
10[J J0UIIIJJI([ SUOZ 10]J 2USIBYJI(T AUOZ 101 3IUSIJJI(] SUOZQ
T (g e 1z e (BLPS) TR Ob- ~UIN O (0bep) 1e 02 —¥eW (1Z'12)1e Sz —uly o (o601 91 —om (bZED e 02— N o
00:00:0 SEBLZL aunp 2074 00:00:0 S66172L aunp anvd 00:00:0 SE6L'SL sunp 3%
L Em_”_n_ L Em:_.n_n_ t Em|n_n_
bl- tl- pL-
oL- olL- oL-
o= 9- 9-
== z- 2
z z 2
9 9 9
01 oL oL
vl vl vl
g6 8l g6 8l g6 8l

T 2 D 13A0 S[0JIU00 YD 103)13

UBZL W-PUD) LASBJ9E- LASEQSE BRI L0 AWVN
10[J FOUSIIJJI(] SUOZQ

ugl N-pHD LASE]DE

W % WD 13A0 §]011U02 YD 10313

- LASEQ9E BRLO AWV

10]J 9URIBJJI{] SUOZ

og ainbi4

W 8 WD [8A0 S]01JU0D YD) 10813

WHZL -PHD LASEQIE-1ASR]J9E BRILO AWM
JO[J IUBISI([ QUOZD




(ge-£2) 18 12 =xep (BZ'er) 18 62— =UlK|
00:00:0 SB61L°SZ aunp

85 L

€6
T 8 WD J3A0 S]01U00 YYD 19313

WHZL W-PUD LASLqEE-LASEqE BROZ0 AWV
10[J 93USIJJI(] SUOZO)

(eo'02) 12 b2 =xep (Z'12)1e 05— =ully
00:00:0 SB61°E2 aunp

~l g8
I 2 D JaA0 S|0U00 YY) 1233

WYzl W-pUD 1ASBQSE- LASB]9E BRIZ0 AWYN
101 SIUSIIJJI(] SUOZO

Ohaw
4q

anxd

oL

bl

8l

(0z'0Z) 18 bE =xepy (bL'LE) I8 BS— =UIN
00:00:0 SE6LH2 aunp

£6

W 8 NG 13A0 S[0JJU0D Wy 1934F
wyzL W-pHD LASB]I6- LASR]9E BRI/0 ANV

10[J JUIISJJI([ SUOZ()

T (9°02) 1® 02 —Xel (CL'E) 1 6 Ul
00:00:0 SBBL'2Z aunf

€6
T R WD J3A0 S|0NU0D YD) 19347

WYZL W-PUD LASEQSE- LASR9E BROZ0 AWV
10[J 39USISJJI(] SUOZQO

felitel
9
anvd

pg ainbi4

(Le'oz) 18 L1 =xepy (pL8L) e L2- =ully
00:00:0 SB6L°LZ aunr

g6

WT ® WD 13A0 $]011U0D ¥/ 12317
unjzl W-pHY LASRY96-LASEY9E BRIZ0 AWV

1O J I9UISJJI(] SUOZQ

falJtel
Aq
anvd

oL

bL

8L




" (5152 R 02 =xep (1242) B VS =UN B
00:00:0 SGL'EL AInp ke g
H ‘ ; fdd
T t B

-
-
-

L

1ASEq96 ‘W] 2} @ W PLE) 5661 AP
seq9g-LHS

SOUAIDJJI([ SUOZQ INOH T X8I

6 8

B

T GvoERE SRR RIS

00-00°0 S66L2L Alnp nve
g5

£

LASRGY6 ‘Ui 2} @ W PUD 5661 AT
s=qgg-1HS

JURIJI(] PUCZQ INOH T XBW

(29%2) & 22 =xeN (11'Ec) 1B - U
00:00:0 S6611L ANr

Mf%

1ASROGE WDy 21 & W PUD 5651 AP
eeqsg-1HS

IDUDIAJJI([ SUOZQ INOH-T XeJA]

ig's7) 91 =Xei 7)1 gy =UIW
00-00:0 SB6H 0L Ar

ok

14

£6 8l

1ASRqgE U 21 & I PUD 5661 AT
seqgG-1HS

mmunmuu,a_ﬂ__ AU0Z) INOH—T XBJA]

ag ainbi4

(0122 B 52 =M (2'38) B ££- =UIN )
00°00:0 55615 AP 304

ddd

8-

¥i-

0t~

|4SBGE5 ‘U 2} @ W PUY 5661 AINF
seqgs-LHS

SOUBISJJI([ SUCZQ INOF]—T XEA]




(828 2 91 =32 (¢'22) P bE- =UIN e
00:00°0 S66L 4 AIF w
Bdd

JAsRq9E Wi g} @ M PUD SEE AP
s296-1HS

JOURIDJJI(] SUOZQ JNOH—T XeJA]

(a92) ® 21 =xe (e1'08) B ye- = e
08°00°0 866+ 21 Ainr G

B ; b Sed

¢ 2 a1~

0k |

¥l oG

i} 8l

|AERAS6 W01 2} & N PUD SG6F Amr
SeqYs-IHS

J0UAIRJJI([ SUOZQ INOH T XBIA

jASEagE ‘D 7} & W PHD 9661 AINT
seqg5-1HS

JOUDISJJI([ IUOZQ INOL -] XeA

LAsEqgE ‘uj 7| 6 W PUD 961 AInr
SROY6-LES

mmu:m.ﬁmt_m JU0I() INOE-T XeA

ig @inbi4

T (WD RE A RS- ,u,ﬁw. 1 GFRIRIz oo () B - UM o (a%) 2 &8 =W (610) P 13- =uN b
00-00°0 SE61 31 AT i 00°00 55615k AInr i 06°00°0 §661 91 ARr it
85 t Hdd] 88 ad 8% 3
_ T — t 3= ] 2 g1~ T _ ——— }

o= ¥l
] o 01~ |
g -
z 7
2 2
3 9
) "B
113 ¥l d

£ gL a !

jAzeqs U] 2| & W PUD 9661 AT
seqgs-LHS

IDUIYJI([ SUOZQ INOF—] XeA]




(£ 12 971 =xel (L°1) 3 666—=UIN
00:00:0 1661°8¢ sunp

{9871E) e 811 =xepy (L'L) e 666—=UlN
00:00:0 L66L"Z¢ aunr

i (62°96) 18 5EL =Xy “(L°L) 38 666—=UIN

00:00-0 L6G1 9T 3unr

falpta 1]
4q
anvd

ddd | 85 L 8dd gdd i
L 0b _ ! o L ob =
56 S g
0f 0/ 0/
58 S8 8
00 00 001
Gl gl GlLL
0g 0€ 0EL
Spl = Shl
€6 09 €6 o9L M E6 09l
WHZL W PUD LEBL 3UNP S[0NUO0D WD WyZL W PHD LBGEL 3UNP S|0U0D WY | wYZL W PHD LBBL BUNP S[01U0D YYD
LB, SUNP A-JIVN LASRUYE eed/0 L6. 3UNP A-NVN [ASEQDE €ed /0 1 16.3uUnp A-WVIN LASedgE ed/0
(9p"bE) 1e €51 =xeiy “(1°1) 1e 666-=UIW anon 1 (QE'EE) 1® Ll =Xepy (1°1) @ 666—=UI 1 (e'z1) 1 88 =xely (1'L) 18 666-=UIN g
00:00:0 L66L'SE 3unp s0va 00-00:0 L661 g aunp : 00:00:0 LB6LEZ aune 30va
85 L gdd gdd gdd
L ob L o = : or
55 S5 g5
04 0/ 0L
58 58 S8
00 00 0ol
Gl SL GLL
0g 0E 0EL
b1 splL | sl
€6 09 g6 ool M g6 091

wZL A PHD LGEL 3UNP S|0HU0D YYD
L6. BUNP A-WWN LASBAGE 2e/0

au0z(Q InoH-T ead Alled

wygl W PHD LEGL 3UNP SJONU0D FYT
L6. 3unp A-W¢N 1ASeqgs eed/o

Mmsomo JnoH-T yead Afieq

eg 21nbi4

4

wZL W PHY L6651 3UNP SIOAU0D WD
L6. 3UNP A-WYN LASeqgE 2ed/0

puoz( anoH-T Head Afreqq




(99°:2) & 821 =xeW {1'1) 1@ 666-=UIW

QNN

(82°28) 1 8l =X (}'L) 12 666-=UIN

(vL'2e) ® 6L =XEW (1'H P 666~=UIN

DO-00°0 1661°12 Alnr b O0°00°0 L6602 AT o 00°00°0 165464 AP el
fdd gdd | 8 r
3 o o I
56 5
0 1]
59 53
0ot ook &
51 sk
ok 0k fa i ol
A
sl s ol Sl
— &b 09k o9 ™ — — £6 18
{1496)-—WpUB :(uf 21) |4sRqgp BRaLQ {1Ag6)--WpuD (D} 1) |AseAgE TeaL] 1 (1agg)--Wpus (unf 1) |AsRqYE BR3L0
SUDISSIWE JI8 I UER]) 2002 suOISsIWa 3B I UR3[) 2002 suolSsiWa P A1y 1R[] /002
(s2'29) #© 091 =xeW (1'1) 2 666-=UIN (1E5€) 1@ 091 =X {(}'}) 2 666-=UI w0 (ay'19) T vk =xXem (1) P2 GEG-=UIN o
00:00°0 F5618} AINp 00°00°0 16512} AP s 00:00:0 E661°9} Afnr a1
8dd | gdd
! W - oF
5 5
0 0
58 5
o0 00k &
G 1
ogk oek
skh srh
£6 09k 08k

(1A96)--Wpu :(upf g1) |ASRqYE BRI;0
SUDISSIWE JIB JIY UBR[) 2007

JSUOZQ INOE-T YeaJ Afre(

(1 A96)-~WpuD) (UDj 1) |Aseq9p BRI)Q
SUDISEIWA JB A1V UR3[] 2002

WENO INoH-T yead Alie

g6 a1nbi4

(1496)-—MpuD :(upf 1) |ASRGI6 BRILD
SUOISEINA J3B JIY UR3[D 4007

frozQ InoH -1 Yead A[le(




(L9'pS)ae LEL =xepy (L7L) 3¢ BEE—=UIN
00:00:0 SBBL 0Z dunp

ynsay 8se] ¥y 0-seunp
WHZL W-PLD LASEQOE BRI LO ANV

auoz( INOH-T Yedd Ate(

0oL

Gl

0EL

Skl

09l

e iel]
fq
anvd

ddd
ob
<s
0L

S8

(Le'eL) e gzl =xep (LL)1e 666-=UIN
00:00:0 SBEL'BL aunp

jjnsay ased Wy L0-SBUnp

WHZL W-PHD 1ASRYIE BRI LO AWV

JUOZO INOH-T qead Alle(q

00l

Sl

0EL

Sl

€6 031

oMoW
Aq
anvd

ddd
ot

<s
0L

s8

{(8z'z8) 18 921 =xe (1L'L) e 6B6-=UIy
00:00:0 SGEL8L aunr

0L

8

0oL

SLL

0EL

skl

€6 09l

ynsay IseD YYILO-SBUNT
WHZL W-PUD LASRAZE BRI /0 AWV

auoz() Inog-T1 Jead Alted

(0£°8E) 12 921 =xel (L°L) 18 BE6-=UIW
00:00:0 $661°Z1 aunr

£6

1Ns3y 3se] yvIL0-Seunr
unZL W-pl9 LASBJSE Bed/0 AWYN

AUOZO INOE-T Yesd Afre([

oNow
q
anvd

ddd
o

s

0L

s8

001

SLL

0EL

<kl

091

(1€'9c)1e 211 =xepy (11) 38 B66-=UIly
00:00:0 SBE1°91 aunp

! gg

Unsay Ise] Wy L0-SeuUnp
Wizl W-PHYD LASEqEE BR2/0 ANV

auoz( IN0H-T Yead Alteq

aran
aq
3nvd

gdd
o
ss
0L
G8
00l

SLL

OEL

Gkl

091

26 24nbi4

(be'ge)1e 1e =xep 1°1) 1@ B66-=UIN 2T
00:00:0 SEGLSL aunp

8s L

<8

0oL

SLL

0EL

Sl

legs oL

Insay ased Yy L0-seunp
WHZL W-PUD LASRBQIE BRILO AWV

JUOZ() INOH-T Yead Alred




(2b°55) 18 2sL =xep ‘(1'1) 18 666-=UIN B (se'L1) e soL =xepy (L°L) 12 666-=UII s
00:00:0 SBBL'GZ aunp ave | 00:00:0 SBEL 2 Junr 3
8¢ L ddd & 8% L Sdd
— — L ob — = = = o 8 ot =
N s ss
w,
0z 0z
s8 <8
:
i
oot | 001
w sLL SLL
W 0ElL 0EL
M
SbL spl
RS tes o8l € 09l
UNsay ase] yyIL0-seunr , unsay 3sed YO Lo-seunr
WHZL W-PMHD LASBYSE ©eIL0 AWV WZL W-PHD LASEq9E BRIL0 ANV

suoz() Ino-T qead Afie auoz( InoH-T yead Alle(

(ZeDw Szl e (L)@ 666 —UN @20 . (Lob) e opl —e (') 666—=UIN 2" | (Bo'bb) e LEL =X (I'L)3e S65-—=u
00:00:0 SBEL"EZ 3unp o 00:00:0 SEB12Z Junr ave | 00:00:0 SBBL'LZ Junp’ savs
88 . gdd &5 . dd | gdd
= L ot : == ==k ot ob
sg s¢ cs
oL oz oz
cg 58 <8
001 0oL oot |
sil st siL
oel ogL 05t
sbl sbl spl
€6 09l €6 09l 0oL
1nsay ase] wyoZ0-SBune UNs3Yy s YYD LO-SBUNP 1ns3y ase ¥y Lo-seunr
WNZL WY-PUD LASEQSE BE3L0 AWV wyzZL W-PUD LASEqEE BOL0 AWV | wyzLW-pUD LASEASE Bed 20 ANV
QUCZ() JNOH-T ¥ead hﬂ—_mm SU0Z INOH-T Jead %_:w_m_” U0z INOH-T qead hﬁ—.ﬁmm

p6 @inbiy



TErm e m N U RGN
00000 SBBL 8L AN

&5

AWV I )W D)
apositis GGt Anp ' #220

JUOZCy INOE]-T YeaJ Alfe(]

w1 CDEHOHUNERN T

IS "mmm_.nw_. Anp i

B Lo ot ¢

AN DL E W PHE
apoeids ¢agl &np ‘ves/g

sUOZ(y INOFI—T qe3d A

(OF42) ¥ 21 =R (1'F) 12 BBG-=1EW i

00:00°0 SB5L'L - AT nee
Bdd

U3
5
0é
[t
o0k
g
i
Tl
bIE1 2

KN UDIZL & 1K nUD

Sposiia GS1 AT “Be340

JUCZ() INOTI-T yead A[re([

{ze'sr) 1 Eb =2l (11} 12 SE-=W
00:00:0 3631°0¢ AT

AN DEL & WAL

aposida ge51 AP ' 2RIG

su07(y IO Head Aled

26 2.nbi4

T GEs) #8657 (D R EGGUN

© AENRD SRAL'E AT

i

AW WZE B W U
apogjde cg5) Anr *ER3L

|pu0z INOH-T HBdd Al




: &Em -Hmi L E.‘,._z

A o e

AN WL @ W PR
Apoes §551 AR 220

U0z INOE-T Head A[Fe(T

1

i

§

124

b

12 S

{sz'ce} 7 01 =W T1°1) R 6BE-=UIW
%.Z_ﬁ::ﬂa i

AR WL 3 W RHD
sposids spp) Anp g

atoz() INOY-T Mo Afg(

_..E.mm e i mmm..u_.mz

BE00-0 5863 BLAINT e
Zdd

oy
©
.
@
agl
gl
syl
89}

AR 02} B W PER

aposids gepE Anr ‘eeazp

U0z INOH-T Jead Ajle(

Ew@ e 55 =xeR {11} 12 655t
% a;:mmmmis. :

AN MIZL ) W P

apocids 4651 AFT' 2R02)

SUOZ Yy INOH T HEsd Hﬁm:

46 21nbi4

i

133

Qmmaﬁ so =N (NP ma.u,_______
DA SEeLY) ...3,

ANYN IOEL & W PHD
aposida SER| Al ERIAG

jsuoz o -1 yeod Lfle(g




Max |-Hour Ozone Diffecence

Max 1-Hour Ozene Diifercnee|

F?GU-QE- /e

Max 1-Hour Ozone Difference |

vax 1-Hour Ozone Difference

Max L-Hour Ozene Difference

Max 1-Hour Ozone Difference

anns ﬁl?b{?lsltml Jﬂ\!ﬁﬁsﬂ:y!?tllm &y 15 Q’sju;ﬂ“‘hl\ Syl EERL ﬁsl?llllélis!allx,m‘ LU Eﬁnl:é‘lslahll.ml Iy 145 G:‘il:;i;!n\ Sharyl
- (] a ' g " L?' i j
1 ; i -
4 Al 1" 1y L
by ! i3 1 A
-“! J b 12
2 2 -1
s -
- i -1
-H 1 18
-1 i
e Lo - N | T ﬁ:ﬁ“ w,sﬂ i g ! L
e e -u@f,u;.uu. 11 - ns SdELH Mus (il = M= -$ 2 (L) Nus 2 d(104) i T ,},ﬁ_f 'I'd(wu i o -1.1‘;; '_g’;ﬁ__??{“d(mu, i s I i

Max -Hour Qzone Difference,

SRl 581
uumumrwlzu,-m
o -

Max 1-Hour Ozone Difference

SRl A
Ay 1895 Grid M@ 13 ke, TR0

i N e e 1 —esa
U AT i S
" L4 Fof o g " 3
sy [ >4
" : i kl }" HE .
ts | B, S ( E
1 Q H
HES [ S | 2
H -2 2
= 4
=1 -1
-1 -1
-1 = -8
PPE 1 s | FRE 115
. 1 n = 111885 2300
e Wi —r:gl,;nuu- LRI e e —J:i;'s'«'&)uu- 1d(1629)

Max 1-Hour Ozoune Diifevence|

Al S
By 155 G M @12 o, SThawv!
1] m [ —)E;T::';:-——T—-
i L . [ A
| ¥y
{ 4
" £

Max 1-Hour Ozone Difference

SRinve S
uly 15 GRdM 3 12k, YRt
" — g

oot

Max 1 -Hour Ozone Differencd Max |-Hour Ozone Dilference| Max 1-Hour Ozone Difference Max 1-Hour Ozone Differened  Max 1-Hour Ozone Difference}] Mnx 1-Hour Ozone Differenc
$A1-SA1 ShiE S SRu-gAl
u,lmmiuglun.mm| u,|mu§}.‘|§?§ln.ucml ur:mwgﬁ;ﬂlmw\ Ll 1005 Qrd M@ (e, $b | Ay 1555 GAd W @ 11 i, S} Ay (S CRA NP 12k, el
it ? AT ,—~| a 1
u ;' :’ & ig iy
n oy i "
L] ils
H A2
-2 e
B E
-1t -1
B0 -1
=ik . -1
i S e Ly |4 1 835 Lo My LIS 14 e Sy 1S G *
f um4¥w{'ﬂf,’,’?‘mu; b | _';: o \ine & ol (A0 Vixe 1 (546 B M -5 dEH5) M= LeQRLM) o s -7 (00} M § A (210)
Max 1-Hour Ozone Dilferenceg Max 1-Hour Ozone Difference Max L-Hour Ozone Differencg Max 1-Hour Ozone Difference
SRIE-SR1 SRIESAL
Ay S UM 12 5o, Bhaavl .\.ff“!i[hil‘@‘!h.mrl Iy 115 Grd W & 12k Tl
i ﬁ n .g i
"y o
1« T ' =i
" :'| " un
H !E § g
2 2 91 g i
- 4 2 2
-F -5 - -5
-1t -1 = -1
-t -t - -1
- -d -1
! m" ki ¥ A ILIDG PR
i : = EIRERL TP Bl fra Ay inIES 1M e
T A -ai?n'j'l?“uﬂ#nmc) P Wi qdlfumuu. 12 (3.4 e i dd (Al Mue 4S8 § o= Vers -1 (AT} Niie 24 (RN
Max [-Hour Ozone Dilferencef Max 1-Hour Ozone Difference| Max 1-Hour Qzane Difference | Max 1-Hour Qzone Difference| Max 1-Hour Ozone Difference| Max 1-Hour Ozone Difference
SRR S-SR 3 Shit-SH SRILSR SHIESRI
Ay 1SS HO 1k, Myl 3 Dby 105 0Ad M ] 12k, Mibare ] Aty VHEGAS M @ 1] b, Ybardd iy 1555 Grd M 2@ 1 ke, Y] by 1141 CAdN B 120, Skl .&l}fl)ﬂﬂ\ﬂ“@l!h\ﬁhﬂl
] - Eoy SRR SR S 1 - ¥ s 71 .
E " F " i A @
i tH 8 { f & 1 R
5 g 5 5
i
1 1 L | 1
1 ! 1 1
1
-1 - -1 -1
=1 EY B a
E K] 5 =
x| 2 -1 -1
-1 2 -1 ' -3 a
k] LT ] L] K] ]
g LN RLE] - 13,135 05300 - - e l ne , [ HAS 042 20
fe “@:‘,!\%’J},‘!‘?f 1dcLe) wx v bt T4 ) e Z Wi i"aﬁq.uun- 143 e gyn-iﬂﬁ'&ﬁaﬁ_ggmmm Lk d’ nuu. 140L)

VMax 1-Hour Ozone Difference

mllﬁwﬂ@‘!h.mml

Max 1-Hour Ozone Difference

SA1-IRL
Ay IN5CAIMA 12, Bburl

Vinx 1-Hour Ozone DifTerence

Ry IEWH!}"I’:\.%&II

Max 1-Hour Ozone Dilference

SHIESRI
iy B GAdH A L, likrd




Freunc 1l

Ozone Difference Plot Ozane Difference Plot Ozone Difference Plot ~ Penk 1-Hour Ozone Differet  Peak 1-Hour Ozone Differe Peak 1-Hour Ozone Differenc
Etfest of TleribLow 5 Effect of TlerlbLow S Cazpidenn of 197 Strabegy Aum | and T Corparson at 110] Strdrgy Run 1 ard 12 Caxpuicon of 137 Strteqy Rn l ard 12
fity- :n‘rm‘sahmncﬂm-_m {ar12) - (07<an. S0basvI);rd M -- 12} era) - o7 e 12 .m, {1 -u:munmsnsmm Efac ol Tt Lo S (baavl) . Etiec of TierlLom § (b vl)
g TR 9 Hem * <) et E g ' 5 a -~
I t
X 4
7 7 A lm ‘ !
5 5 5
3 3 111
1 1
-1 -1
3 E]
5 5
1 .
g |
PPB 1
e June 23,1891 00000 June 24,1891 0.00.00 rart Ju g ol Zuly 161531024 by 12,1181 02023 sl Suby 111891 35040
s  Min- 4'1’1'?.12.12).:.1»« ga@ay | e Min- -3 :r"r:m 11} e 42t st o Min= -3 ::?1]] o (50.70) e M A P3N Muxe "f‘“‘? b M a1 e taonn) | S i -5 B {187} Nit= 14 (35.55)
= Eliect of TierliLow § Ffizct o TiedlLow S et of Teriow s Caspudion af 530 Strdaqy Rn f 1nd fa Corazan ol N7 Stradtgy R § 1d 10 Cozpufitan ol 21T SwdvgyRin 1 wd 1t
(srla) - (nrc:ugb:“s\:u Trid M -- 12k (sr13) - p?:a:c_vanbuin);mm M- 123 (aria) - (¢ uljﬁhnvl}:ﬂlld u -=12km thdanimlLa-SN-M) Mnlﬂ"llﬂvsﬁi‘-ml) Efiecd ol Tierllow S (e 1svl)
0 e ST e g 0 e H

1 ' s 1 : 1 5§78 5

9
i June 26,1991 0:00.00 b i June 27,1091 0.00:00 Frts June 28,1881 0:00:00 oy July 13,1491 1.£540 b3 by 71,1581 00003 Jufy 21,4301 22400
e Min= -3 a1“(5474).\.(u- 2a(55.48) | - Min= -3 at(26.12), Max= 2 at (55.48)] oe Min= -3 al(la.ﬂ M 23 @211) e s A QL1 s 24 (B22) e Mna SAMRI M 20 | e Vine -5 al (3411} Mara {2 (L30)

Ozone Difference Plot Ozone Difference Plot Ozone Dilference Plot  Ozone Difference Plot Ozone Difference Plot Ozone Difference Plot
UAKIV sr1a-07can 36bayv] Grid-A 12km VARV cr13-07caa_9Gbasv) Grid-M 12km TLAMDY 3rie-07caa_SEbasv] Grid-h 1ZLANY sria-07caa_Sbaivl Grid-M 12kn AV sria-07caa_S6hasvi Grid-M 12km UAKV 3r13-07cas_J6basvl Grid-M 121
EfMect of TlerllLow 5 over CAA cantrols Eﬂ'mof nmm.ows wer CAA cantrals Elfect of TieAlLow S aver (:Mcnntmlss'lm of TlerllLow S over CAA controls Fn‘motﬂeﬂums aver CAA contrals Eﬂ:tlulﬂmmnswu CAAcnnlmI
90 a0 —,———J-— 0 m 20
R I
70 70 § 0 70
50 50 50 50
28 Yan REL
19 10 10
-1.0 -10 =10
10 a0 -2.0
50 -s0 -0
-70 10 -70
-90 9.0 -90
pa PPE PPR a
sk June 15,18350:00, itk i Jung 17,1995 0:00:90 "4 Junez1,193503 June 22,1925 0:00:00 - June 22,1895 0:00.00
&, Minaac V:x-ez:{:ﬂ a7y ably oo .2 41(20,0). Max= 5.2 a6(50.4)In=-30 at (27,19 Mmi- 4.1 at (59,35) Y 2% (20,10} Max~ 52 a1 {43.00] tln==5.8 ut{14.2] Mioc= 32 21{11.39
Ozone Difference Plot Ozone D1ffcrence le Ozane Difference Plot ~ Ozone Difference Plot Ozone Difference Plot
UAMV sr1a-07¢as Ssbasvl Grid-M 12km UMY sr13-07caa_35basvl Grid-14 12km VAR sr13-07¢30 SbasvI Grld -1 1ZHIAMY sita-07ces_gsbizy) Grid-M i2ke UAKRY srla-D7caa_D5hasvl Grid-M12km
Eflect of TIRrIULOV S over CAA centrols Eflect ol TRriVLow S ver TAA cantrals Elfect of (ledlLow 5 over CAA contralsEMact of TierilLow S over CAA canlrols Effeet of TierllLow S over CAA conlrols
a0 a0 L] n—3 H
!« e .
o 70
50 50
20
10
-10
By
-50
-10
-30 " = oy A M THT
Pa 1 PPU 58 1 58
e £ 10,18350:00:00 i June 20,19950:00:00 "1 Juna 24,1595 0:00:00
e Min--a3 W05, Miztm A3 2t55.45) Ty UlnesnT o (o8 Viose s S alTSS.45)Min=0 & 31 oS} Mie £ 2 81 (3120

Max 1-Hour Ozone Difference Max 1-Hour Ozone Dilference} Max 1-Hour Gzane Diffecence Max 1-Hour Ozone Difference} Max 1-Hour Ozone Difference| Max 1-Hour Ozone Difference

t SRI-SRI SRi-SAI SAk-SAl
Mli{!tidsg}llg?h.!lhnﬂ mesnruugmnubml mmuqnh\nﬂm«i EYRLEL V-TH R S by 190143 M3 1Tk, Sitvt Jutg N5 QA HA 12, Bbasrl
1 a 1 1 -
a7 F 1 3
1 .. gf P 1 (i

-5 - 5 -5

-7 ) )

K e -1

a PPl P

o] T 315 0.6 0 [{RE-LENTFo] = i bl luly 15185 14031 ns Ty 11485 44400

S W M 63;”(14.'{:}!“’ 1Ama) M= Eﬁﬂ‘llkﬂm 5 (72) He Ve -Sé;l‘f(l_l.!]Ml(- 14 (51.5) e _Hha A (S sn'n sk Mo QLR Mue TROMD

Max 1-Hour Ozone Difference| Max 1-Hour Ozone Dilference Max 1-Hour Ozone Difference] Max 1-Hour Ozone Dilference

SRIE-R SR1-3R1 SR1-SRi SH1-SA1

.u,imcsdu@uh.:mm &by 15 GAdHE 1T, Ibuvl Ay 1535 Grid M © 11 b, Syt Ady NN GAIM B 1 in, vl

1 a - - . i ' R I (s ] - P
" ; U/ F 2 ;
It i A : “

! o Li A (/\

5 \‘4( it S ﬂ Al I

1 1 1 - ¥

1 Ilf !

Y 4 —

4 i a

i } s

7 i B
! & ‘

-3 o

L] L 1 n PFB




."Tm..mm”_ Je 7 =Xy A—.m..v.v 12 0z- HEME i

N2

unj g1 —— W pHo: (e 4s) - (81s20)
WD) "SA [0JU0D ANIN §Z0 10 19313

10]J 99UAISJJI(] SUOZO

wy Z| —— W pu9:(e1s) - (815 20)
YD “SA |0U0D AN §2'0 40 10313

10]d SIUIISJJI(] SUTZ

ezl 2Inbi4

5 *SA [0U0D AYjh SZ'0 10 19313
1o1g sauaIaI(T SUOZQ

(eese)1e 21 e (El'SA Gl-=UIN 2 (gZEk) 1B LL =xew (9g0L) 18 b 1- =uliy ol
00:00°0 L661°8E Bunr anva | 00:00:0 LEEL 2 Aunr : 00:00:0 LE6179Z 2unp
1 Add | L 1
PR 7 &6 0z 8 02 = €6
wy ZL —— W pHgi(els) - (B1s£0) wy Z[ —— i prg(e4s) - (845 20) ury Z1L —— W puD: (e 11s) - (B1s£0)
WD 'SA [04U0D AN 6210 Jo 10343 WD) 'SA jo1U0D AN SZ70 J0 10303 kgD “sA [043U00 AN S2°(J0 193)3
(02'1p) 12 0L =xew (L1'E) 1B gg- =uIn anan 4(zz'ge) 1 gl =xer (11°22) 1 22— =UIN pe'g) e g =xep ‘(0L'/2) 38 91— =N
00:00:0 L66L°GE 3unp 00:00:0 L66LPE unp 00:00°0 1661 °Eg aunp
L L L
Z
LL "
Jf hy./ J
| : 9l J
Lg 47 B 02 _ _. E6 , , - g oz ™
wy g1 —— W puo:{e|s) - (g1sz0)



(rregd ¢ =xei {5gee) P 92— =UIN wan 4 (res9 el =@ (E1'5e) P e =uN don o En) e = 16152 8 g- =UIW mn
06:00°0 1661°12 AInr s | 00-00:0 166102 AInr ity 00°00:0 1861 5H AInT antd
gdd | 88 . |88 ' 8dd
3 gl 3 = \ 3 i
L~
0k
w|
Nl
Z
Tk ’
v B .M, 4 il o b
b B i ‘ _t.ﬂ TR
i ) ¥ 6 3L ; Y = = £6 €6 8l
(1A£Rqgp) sann 5z 103383 (1 AseqQ6) sanun 57 Jo 13313 (LAsEOgE) S3IMIN 5T 40 3L
®| pue g uny ABaRAS 007 J0 uosueduio) | =1 pue g uny Afsens £00z Jo vostreduwo) | ®1 pue g uny ABajexs /00g J0 UosLRdWOY
(B2sY) 2 12 =X (g'21) 1@ 82~ =UIN won 1 (gg'zz) 81 =xeW (020E) 8 22~ =UN war o (or'se) 2k =xen {61 ve) B g2 =W v
00-00°0 166184 AInr S 00-00°D L661°Z} AP | 00°00°0 L66L'9E Anp 2w
84 b 8dd | | 88 I add
] - I 1 1 | ———— I
. ey A
43 m\%} : ﬂ Lw & 3
s Wi X
£6 &6 gl = it /7 £6
(1aseq9g) sapmn 57 J0 343 (LaseqgE) SN ST $0 P3P : (1Asergp) SN 5¢ 40 Pay g
B} pue g uny AGaRas 00z jo uosieduion i e} pue g uny ABapus 2007 jo Uosledwoy | =1 pueguny ABaRns 400z Jo uosuedwoy
IDUDIJJI(T QUOZQ INOH-T Jead mwu&,:ﬁ JUOZ) INOH-T jead wmmmt_ﬁ UOZ() JNOH-T Yead

gzl ainbr4




(822} & 11 =xel (61'1E) T 91— =N
00-00-0 566102 aunr

£6

WD 54 [0IUO) AYNN-5Z 040 Pay3
UBfg} W-PUY BLIS-LAsRqEs §I820 AWV

] (629 RS =Xe 13'2) I 02— =UIN
3 00:00:0 566161 3unp

J)

VYD 3A |opuag AYI-6Z 0 40 Py
UDZ} W-PUD BIs-LASROYE $ISE0 AWV

10[J SOUSIIJJI(] IUOZ()

Eb

QMK

113

Bt

8k -

(sgsamar =xeW {910 1 62— =u
00:00:0 56613} 3unp

I

YD 5A [nua) AUN-57 040 Pay3
UDjgL W-PUD BLIS-|ASROYE BI5L0 AWV

10[J 9oUSISJJI(] SUOZ()

JHI¥

10[d 2IUAIJJI(] AUOZ()

(ssov) e 28 =xep {01'c2) @ 82~ =uIy
00:00:0 §661°L aunp

" €6

WD 54 jouod AYNN-GZ 040 PRI
UD{Z| W-PUD BLIs-|ASEqIE $IS0 AWYN

10[d 90UIBJJI(] SUOZ()

o h o (e el =N GETH B sl-=uW
| O0°00°0 566191 2unr

€6

WD SA [GU0] ANRN-5Z 040 Pay3

UDfE} I{-PUD RIS ASBQGE BISA0 AWV
10[J FIUAIJJI(] SUOZ()

2z] aInbi4

ol
¥l

8t

(ee'2e) 18 12 =xei (z6'GH) @ 02~ =UIW
D0°00°0 §651°S1 Sunp

85 2

g mm.\\\N ’ | ¢g

YYD 54 joIuo] AYn-57 040 pay3
UDjg| W-PUD RIS~ ASROYG BISL0 AWV

10[J 9IUSISJJI(] SUOZ()

JHIH

o |

43
gL’



(erye) ey =xew (22'12) ® £3- =UN
D0:00°0 §661°S2 aunr

€6

WO 54 040D AYINN-5Z 040 Wap3
UBjz} W~pUY B~ ASEA0E B1520 AWYN

10[d 9IUIIJJI(J SUOZQ

aman

113
¥l

3L

{0z'61) ® 0z =xei (01°22) B 25— =UIW
00:D0:0 5661 %2 aunp

€6

¥¥D 54 [01U0]) AYln-5g 050 P3P
Wiz} W-pUD BLIS-LASE96 BASL0 AWV

101 J 20UISJI([ SUOZQ

IHIK
fq
30vd

gdd
3

¥i-

0~

143

8l

T (00 e =W (202) B 9z- =uy

00:00:0 5661 aunr

VYO 54 [ou0D AYIRN-52 030 Pay3
UDiZ | W-PUD B S| ASROZ6 BisL0 AWV

10[d |dUaIa]JI{T saU0Z )

ANIH

(zz1e) e 1 =xep {015e) B Y- =uIN
00:00°0 566132 3unp

tb

WD SA [o4uo] AYN~5Z 0 10 pay3
UDjg} W-PRD Blis-LASRO96 BI5L0 AWYN

10]J JIUAISJJI(J SUOZO

pzl ainbi4

OHOH

(og'28) ®6 =xeN (6161 1 k- =y
D0°00°0 566112 sunp

5 F

€6

¥y sA [oluo] Apin-5g 040 193Y3
UDJZ | W-PUL) RIS~ 4SR5 9510 AWV

10[J SOUSIJJI([ SUDZQ




BLHS-8HS

JUIBIJI(] SUOZQ INOH-T XA

oNaK

T rweL SN RE-TUN om0 (g m9E = (21T B - =uN o
00°00°0 5651 1 Ay W 00:08°0 S66L 2k Anr 3t
85 b qdd 85 I ade

‘ ) b Bi- , e e R 8L~
- v

- -

g- 9-

- -

G e

g g

o0 (8

o | : 1

" .,.W.
Jaseqgs Ubi gf & W PUY 5661 AInr JAseOgE ‘U 2| @ W PUD 5664 Alnp
BLYS-8HS

| 20UIBJJI(] AUOZ) JNOH-T XeN

(ez'22) w82 = (§'52) I8 e =N % T GeeEs e eg-cun (srs) 3= (E1'52) 1 96~ U i
00°00°0 5661 AlnF i 00-00°0 5664 D1 Ay s 00:00:0 $661°6 Anr atwa
k m—lmmm i PR oo e ..._. 3 Em_n_m mrmn_n_

¥i- ¥i- ¥h-
ol o= i

g g g-

e e e

: 2 ¢

g 9 9

o | 0 o

¥ ¥ Bl

£ i &% 8 8

[ASEYSE ‘W 21 B PUD SRS AINP
BLYS-8HS

DUIISJJI(] SUOZQ INOH-T XBW

LASRqYs ‘UB{ Zf @ W PUE SEGL AT
BLUS-3HS

az] ainbid

| souRIRI( SU0ZQ INOH-T XEA]

}ASRq96 ‘UDIZ] & W PLUD GB6E AINT
BIHS-3HS

JOURISJJI(] aUOZQ INOH~-T XeA]



(@se)ry =W (552) 1 0z- =N won Yy (GZTd RS XN (ETR) B 3k S -l
00-00:0 56613} AP i 00:0€:0 56612} Al bl
8 gdd| 8 b gdd

b B o k 31~

1= 1=

- al-

§- -

Z- e~

Z z

g R g

o P S 0

R it 1 T \ e ¥l
R e I 1 Bl S8 A A R S £6 8t

LASENYE ‘U Z1 & W PUD 5561 AP LASROQE U 2L & W PUL) SREL AINP
BIHS-2HS BLHS-GHS

SOUBIBJJI(J QUOZ Q) INOH—T XBI

20USIAJJI(] SUOZ() INOF—] XEA]

(R Es e QW Ry o_ﬁz_ (sz29) 2k =xem (61°12) e aE- =uIN oK (zz'm) 1 =xep {'p) 8 5E- =umy o
00°00°05661°9% AInr - 00°00°0 S661 51 A st 00-00-0 §66FFL &MY st
8dd gdd
B 3~
¥~ 51
0~ o~
¢ g
& z-
F 2
3 9
o 0 |
1 7l
3l Bt

1AsROYE ‘unf 21 @ W PUD S6EE AP
BLYS-8HS

IDUIBYY(] JU0Z INOE-T Xe

LAseqqg ‘uni zL @ W PUD G561 AINF
BLHS-3YS

JIUBIJJI(] FUOL() JNOH-T XBJA]

Jz), ainbi4

LAs2q6 ‘bl 2L @ W PHD SE6L AP
PLHS-8HS

JOUIIIYJI(] QUOZ( INOH—T XBJA]




(e'2) 12 gzl =xe (L'L) e 66—=UIN
00:00:0 16618 3unr

unjgl § MO +SEHGE HY D
L6, 2UNf A-WVN LASBY96 8IS0

ilo8'6e) 3 11 =xei “(171) 18 G66—=UIK

00°00:0 L6GL"L¢ aunr

WAHZ | § MOTY|H3+CE+HEL VYT

LB, 3UNp A-IWNYN 1ASeqgs g1s20

(G2'96) 1e GEL =xely “(L'1) 78 666—=UIN
00:00:0 LBEL'9E aunr

WHZ L S MOTYIHAIL+CL +SE "+ D
L6. 3UNP A-WWT LASRqY6 BISZ0

0

G8

ool

SLL

0EL |

Sl g

09l

(gb'cg) 1e g2 =xeiy “(1°1) 18 BEG-=UII
00:00:0 LBL'SZ aunr

WHE L § MOTY|MBIL+GZ +GC HYVD

L6. 8UNr A~WWN 1ASEQ96 BIS/0

SUOZQ INOH-T Yead Ale(]

IBEb) T LEL =Xel (1'L) T8 B66-=UIN

00:00:0 L661°PE aunpe

g

UBIZ | § MO8 +CZ +GZ -+

L6. 3UN[ A-WYN LASEq06 BISL0

uoz(y INOE-1 ead Ale(

B¢l ainbig

00

Sl

0L

Skl fu

09l

6z 26) 1e 28 =xepy (1°L) 12 666-=UI

00:00:0 LB6L'EZ 3uUnr

uyZ | S MO +GZ+GE YYD
L6. 3UNC A-NWN LASeqds 8IS0

€6

anou
Aq
anvwd

ddd
g6
04
S8

0oL !
GLL |
0EL

ShL §

091



(93°22) & 21 = (1°D) P2 G66-=UIW wen i (g128) 1 821 X {1°L) o 666-=UIW o (r126) 1 Sp1 =xei (1'1) 18 BE6-=UIN AN
00:00°0 166112 AP ] DO0:00:0 L6GH D2 AIMP s 00:00°0 V6516 H AT e
8§ b 85 b
b o 1 e
g5 55 |
0 oz §
59 g8
SH §H
0k & 0Ek |
Srl sl
e _____F R — 1t ———— ———E
(1496)--WPuY :(uDf 21) |ASROYE BHS (1496)~-WPUD :(unj 21) | ASRAYE BHS (1Age)--WpuD (uoj 1) LASEqEE 8HS
suoissiwa g uny AGapEns suaissiws g uny AfapEys suoissiws g uny Afsens
(35'2¢) 32 851 =X T1'L)  665-=uIly e (1£°5¢) 12 851 =X (') 1@ G55-=UIN (8c°er) 1 521 =xei (1'L) 1 BoE—=UIN o
00°00°0 16513} AP 2044 00:00:0 k6L 'L} AP 00-00°0 L6E'SL AlnT e
8 I gdd || 8% 3 gdd
H == 55
|
0
_ 5 |
oot W.
e skl
0gl
opl |
i S .kﬂu . ..
= — - g6 —— e B £6 03t
(1496)--WpuD {0y g1) |ASEq9p BHS (1A96)—wpus (unf 1) LASRa9E BYS (1496)——WpuY :(uDf Z1) |ASEOIE BHS
supIssiws g uny ARsEeNS supissiwa g uny Abayens sunissiws g uny AfspenS
U0z INOH-T Yead A[le( oz INnog-1 yead Alreq nozQ JnoH-T yeaJ Afre

el aunbig




(1959 1 1£1 =X T 38 B56-=UIW o
00°00°0 566102 3unr it

85

09k

sjonueg gHS 40 P3-G6Unt
UDiZL W-PUD LASRO96 BASLD AWV

auoz( InoH-T1 yead Alteq

U EE) 12 SHE =X 1)) 1R 666-=UIN
00:00:0 586451 3unr

85 3

sjoauod gHS 0 PayI-SpUnt
UDjg} W-PHD [ASBGZE S0 AWV

auoz() INOH-T Ye3d Alleq

]

(sz28) ® 12} =x=p 1)) 12 66G-=UIN
00:00°0 S66H'8F sunt

"1 g

Sjodjuo) gHS 10 JaP3-5punr
UD{Z| {-PUY LAEROZE B520 AWV

suoz() INoH-T Yead Alted

OHIK

=

(6720) 264 =xeW (1) P Go6—=UW “oon
O0:00:0 SE5H2} unp

0l |

S g

09}

sjeuuo] gus jo Ja3-GEunt
UDjZE W-PUD) [ASROYE BISLO AWV

JUCZO INOH-T Yead Alte(

(1£'a8) @ 901 =xei 1} ¥ 66E-=UIW
00:00:0 S661°9) aunp

]

s{oduo) gHS o ey 3-GEuUnr
UBZ} {-PUE LASROYE BIS20 AWV

U0z INOH-T Mesd Alted

a¢] ainbi4

QHIH

(pe'2e) 1@ 16 =xep {1°L) P 666-=UIN
00:00:0 5661 G} aunr

Sjoiuo) gHS J0 Pa)I-56UNr
UBZ] W-PUE) 1ASRASE BIEL0 AWV

auoz( JnoH-T yesd A[le




(2°'55) 1@ gyl =xei {1'}) @ 665-=UIN ol (5e1) % 091 =xe (1'L) 1@ BE6==Ull i
00:0070 S651'52 3unp i 00000 G651+ 2Unp s
I
S0AU0D 3HS 40 193 T-GBUNT W 5[0.310) §HS 40 3 3-S6UNT
UDfg] I4-PU [ASBAGE BISED AWV m UDfZ] WU [ASRO9E BISL0 AWV
U0z INOE-T Yead Afre UOZQ INOH-T qevad Alle(T
@E) e 021 =W {1'D) 2 665—=UIN (9rQ o) =W (B os6-=uW o (199 2 151 =X 1°1) 12 665—=UIN
00:00:0 S65152 3unr 00:00:0 586122 SunP 00:00:0 56611 3unP

oo |
s1t

gl |

SP1

03k

sjoque) gHs 10 Pal3-ggune
UBiz| W-PUY LASRO9E 8I8L0 AR

auoz(Q Jnog-T yead Afred

$]04U0]) §HS 10 1B 3-GEuNy

Sjaipag g5 Jo Pag3-geunr
UDiZ| W-PUD [ASROYE $1s10 AWV

UDjgl W-PUD LASEA96 31540 ANV

AUOZ) INOH-T qead Alle(q

auoz () INOH-T Yead Alteq

pgl ainbiy



1]

{99°02) 1@ 621 X2l T§°1) 1@ 6B6-=UIN {0°25) 1@ 951 =xeW T5'L) 1@ B66-=UIN
00°00:0 S66LEL AInP 00:00:0 6612k Ainp
ddd| 85 i 8
o
5
e
5
00l [
S [
BEL b
1§
03k
AWYNUZE 3 W pUY ANV USZL @ W PUD
sposids 5gG| AP g5 aposida gggL Anr * 84S
,, JUOZ() INOH-T Yead Afreq auoz() INOH-T Yead Alle(l
(K1) el =W (1) P oUW N {82'68) e 51 =xeN (}°1) @ 656-=UIN won T (ERRes RN U BN
0001 S66HL AInp 00:00°0 SEGHTL AInT i 00:00-0 6615 Anr
8 } } 85 I
b } !
| e 4 & I ot £ R w s B SRR T
AWV D21 ) W PLEY AWYINOGEL 3 I PHD AWV UDIZL & W PUD
aposids gg51 AINT * 84S apositi ggg|. AInf * gHS aposida 551 AnT © 84S

aU0Z INOF-T Jesd Alteq

JUOZ( INOH-T Head AllR(Q

ag| ainbig

auoz( Ino|-T Yead AN

“aar
fig
e




(2'st) e 05 =x®p 11} 38 GEE-=UIy
00:00:0 §661°g} Anr

6

ANYT UDIZL @)W pUS
aposida ggg1 Alnf * §HS

AU0ZQ JNOH-T eaJ A[le(

(22'6¢) 8 95 =X {1'1) & BE5—=UI
00°00:0 S661°2} AInp

AWYM UWiZL D E.E&
aposida §e6 AP * gHS

auoz JnoH-T1 dead Aieq

3NOH

(8960 ® 611 =W 1)1} & 656-=UIN
00:00:0 5561°91 AInp

85 I

5 g6

AN WiZL @ 1 pUD
aposida 566} Anr * guS

JUOZQ) INOH-T e AllB(]

(e9t2) @ g1 =l (1'D) 18 6R6-=UIly
D0:00°0 56615} Anp

AWM UDZL & W PUD
aposita gig| AN * gHS

auoz( INoH-T Yead Ajie(

Jg| ainbi4

JNIN
fiq
ELUP

i

(e19e) & vl =xep {11 1@ 665-=UIN
00°00°0 5661FF Anp

ANY( WIZ] @ W PUBD
aposida gg6L Anp ° gHS

Auoz) MoH-T qead Alreq




(gD e er =xew (1)) 1 656-=UIN
00:00°0 166182 aunt

uny auofy puels gunf

Uz} W PUD pAZIe5RG SUISLD AWV

JUOZO JNOE]-T Mead Ared

(18520 = e1k =i (1)) 12 666-=UIN
00000 166122 3Unf

uny auopy pue)s jgunl
Uz} W pUY pAg1858q SUISZ0 AWYN

auoz() Ino-T ead AR

(2c'rh) 8 811 =xe (1'1) 18 666-=WI

W %

IHIH

ANIH

(52°99) 12 £l =xe 1)) 1 665-=UWK
00:00:0 661°9Z 3ung

uny auojy puels Lgun!
UDjg} W pUD pAgieseq SHSL0 ANYN

3UOZO INOE-T Yead Alleq

(62°29) 1= 99 =< {1'L) I8 6B6-=UIN

(sv°e) 1@ 0g} =Xl (1'L) 1@ 666-=UIW v 00:00°0 16612 aunp e 00:00°0 1GEL°SE aunp
00-00-0 1661 Sg 3unr anwa 85 Wdd a5 1
8 Wdd o : R 1
+ ]
55
5 |
: 0l
0
58
58 b
00k |
o0 _
SH
SH
1142
0} s
o : Pl
> - 1
N SR S T — 0t £6
uny auoy pues jguni uny auojy pue)s [sunf
uny auojy pueys junl upig} W pus pagieseq SUSI0 ANYN Uiz} W pUD pAg[a5EY GLISED AWYI

uUDjz1 I PUD pAZ L35G GUS20 AWYN

I

suoz( Iog-T ead Alred U0z INOE-T Yead Ajle(

auoz Inog-1 yead Alre(
(e)y1 2nbid




(99°22) 1 £21 =Xy (1'1) 12 BE-=UIW N (s2'22) & 01 =xo (1'D) 1 5E6-=UW (r1'28) 1 0t =Xei }'1) 1B 666-=UIN o
00:00°0 HB51°12 AT it 00°00°0 166102 AP 00:00°0 166461 Anr 3ivs
Wdd 85 - Wdd
o r—— e =i | o
5 | £
] 0
L 58
oot b wil
SH §H
0ck ]
i sl
|
; o : - i iniod : €6 0at
uny auojy pire)s |ginf uny auojy puels [6inf uny auojy puess (gl
UDjZ} W PHD #AZ135RG SUISZ0 AWV UBiZk W PUY pAZI3SRY GHISZ0 AWV UDjZk W PUD pAZIESR] SLISZ0 AWYN
dU0Z() INOK-T YedJ Alle( auoz InoH-T Yead Aeq auoz( Inog-T jYesd Alre(
(8628 18 551 =X2 (1'1) 1 666-=UIN s (1e'gE) 18 95k =X {)'1) 2 666-=UI s (g'st) 18 g2t =xei (1) 1 666-=UIN i
00°00:0 H661°3} Anp aihs 00°00:0 k66121 Ainf 2082 00°00°0 }661'9F AP 3w
Wdd Wdd
0 = o
5 5 §
0 0
58 58
00 00t §
5t GH |
i3] ot
sl sl
_ 0t 03
uny auojy pueys [ginf uny auo|y pueys Lgin uny suojy puels jginl
Dz} I PUD pAZISSEY SHISL0 AWV UDiZL W PUD FAZIBSRY SLISID AWV UDjg) W PUD pAZIESE] SLISZ0 AWYN
UOZ() INOH-T e Alle(q auozQ INOH-T Yead Alle(q AUOZ(O INOL-T Yead Alre

(a)y1 2inbi4



4
PEM

it

v

Daily Peak 1-Hour Ozane

UAMY 07ari6_basel2vd Grid M {20
Jun35 Stand Alom Run

June 14,19950:00:00

Daily Peak 1-Hour Ozone

UAMY 078115 _base!2v4 Grid M 12km
juns5 Stand Alone Run

June 17,1995 0:00.00
Min=-993 a (1,1}, Max= 132 2 [37,29)

Daily Peak 1-Hour Ozone
UAMY U7ar15_base ! 244 Grid M 12i
jungs Stand Alom Run

June 20,1395 0:00.00
=939 o (1,1} Max= 130 2t (54.61)

Daily Peak 1-Hour Ozone

UAMV 07ar15_ase12v4 Grid M 12k
juns5 Stand Alons Run

3

June 23,1335 0:00:00
Min=-999 A (1,1} Max= 166 at (13,2)

Figure 14 (c)

Daily Peak 1-Hour Ozone

UAMY 07er16_basei2v4 Grid M 12k
Jungs Alona Run

4
PPM 58
':"‘ June 15,1995 0:00:00
v Min==388 at (1,1} Max= 91 & (37,39)

Daily Peak 1-Hour Ozone

UAMY 074115 _bage1 2v4 Grid M 12km
junds Stand Alone Run

ek

1 58

it June 18,1995 0:00:00
utie ==399 & (1,1), Max= 121 2t 37,23)

Daily Peak 1-Hour Ozone

UAMY 074715 _basel2vd Qrid M 12k
jurd5 Stand Aloma Run

June 21,1985 0:00:00

e Min==393 al (1,1}, Max= 127 i (44,59)

Daily Peak 1-Hour Czone

UAMVY 073r15_base12vd Grid W 12km
[ung5 Stand Alone Run
9 e - "

1 58
June 24,1385 0:00:00
Min=~333 a (1,1), Mix= 158 al (11,35)

Daily Peak 1-Hour Ozone

UAMY 07¢rt5_basel2v4 Grid M 12km
junds Stand Alane Run

June 19,1395 0:00:00

Daily Peak 1-Hour Ozane

UAMY 079r16_based2vd Grid M 12km
Junds Stand Alons Run

June 16,1995 0:00:00
Min=-339  (1,1), Max= 106 «t (58,31)

Daily Peak 1-Hour Ozone

UAMY (74r15_base!2vA Grid M 12k
Jund5 Stand Alans Run

June 22,1935 0:00:00
Min=-338 a (1,1}, Max=132at (12,2)

Daily Peak 1-Hour Ozone
UAMY 073715 base!2v4 Grid M 12km

1 58
June 25,1835 0:00:08
=-399 a (1,1), Max= 146 <t (85,47)



Daily Peak 1-Hour Ozone

UAMY [7ar15_bagei2vd Grid M 12k
|u185 Stand Alone Run

= Zr’ ,—l‘j

172
o VR
4

kﬁuﬁm(

THE 58
Juy 70965 100:00
Min=~89 2 (1,1) Max= 502 (1431)

Daily Peak 1-Hour Qzone

UAMY 07315 basel2vd4 Qi M 12k
uis5 Stand Alone Run

e July 10,1935 0:00.00

Daily Peak 1-Hour Ozone

UAMY 073r15_basel2vd Grid M 12k
Jul35 Stand Alones Run

e July 13,1935 0:00-00
e Min=-939 af (1,1} Max= 123 at (28,E6)

Daily Peak 1-Hour Ozone

UAMY 075215 _basel 2v4 Grid M 12km
]uI!ESIand Alone Run

e July 16,1985 0:00:00
e =-999 al (1, ) Max= 112 ¢t (29,59)

Figure 14(d)

Daily Peak 1-Hour Qzone

UAMY 07415 baset2v4 Qrid M 12k
Jul35 Stand Alons Run

g7

.
e S )
1 58

July 8,1985 0:00:00
e Min—-ﬁ!ht 1A 11Muu 994t (12,38)

Daily Peak 1-Hour Ozone

UAMVY 07ar15_basei2vd Grid M 12km
jui85 Stand Alone Run

i July 11,1835 0:00:00

Daily Peak 1-Hour Qzone

UAMY 07art5_basel2v4 Grid M 12k
ul35 Stand Alone Run

5
e July 14,1395 0:00.00
vee Min=-399 af (1,0} Max= 140 at (34,13)

Daily Peak 1-Hour Ozone

UAMY 079r15_basei2v4 Grid M 12km
|uig5 Stand Alons Run

vite July 11,1335 0:00-00
k-3 Min=-333 at (1,1} Max= 342t (47.21)

Daily Peak 1-Hour Ozone

UAMY 07ar{5_basei2v4 Grid M 12km
Jul3s Sand Alons Run

56

i July 9,19850:00:00
o Min=-933 at {11} Max= 93l (36,31)

Daily Peak 1-Hour Ozone

UAMY 073r15_basel2vd Grid M 12km
Jul35 Stand Alone Run

4

PPN
- July 12,1895 0:00:00

Daily Peak 1-Hour Ozone

UAMY 07ar15 beei2vd Grid M 12lan
Jul3s Stand Alane Run

58

jrvd July 15,1835 0:00:00
wox Min=-338a (1,1} Mu*]]!tlﬂ!!l])

Daily Peak 1-Hour Ozone

UAMY 073r16_basef2vd Grid M 12km
Julg5 Stand Alone Run

’J}) :

1891 -

] 100

40 A 0
PPM 1 58

i July 18,4985 0:80:00
e Min=-839 2t (1,1}, Max= 802t (43,7)



o (e U}

{o5°'col) 18 91 =xel ‘(/6°ETL) 7@ 92— =UIN
00:00:0 LEELGZ 3unp

GLl L

wy p —— W puo:(e14s) - (315 20)
WD) 'SA Joluoo Ann ¢zeg Jo 19333

08<

121 1

cgoLL) 1e gL =xew {cg'ss) e 62— =UI
00:00:0 LE61°2Z 8unp

08¢

wy p —— W puo:(e11s) - (g1s20)
WD SA [011U00 AN GZT0J0 1933

yz1'8z1) 18 oz =xeyy (5967 18 2g- =U

00:00-:0 LE66L'GE 3unr

wy  —— W puD:{elIs) - (81520)
YD 'SA [onuod AImn gz 0 jo 10343

0B

el il ]

(Z11 211 gL =xew (61°Z) 1@ pE- =1
00:00:0 L661°GZ 3unp

74}

wy p —— W pua{ets) - (gs70)
YYD "SA [0J1U00 AN 670 JO 1931

0] J 9OU3ISJJI(] SUOZQ

03¢

10L°651) 18 L =xe (ECE) 18 OE— =UIN
” 00:00:0 L66LFE aune

L1

e sz T oo g T . DmN
wy p —— W pHo:(eds) - (g's20)
WD 'SA [013U00 AN §Z70 Jo 30343

10[J 9OUSIJJI(] SUCZQ

eG| 2inbi4

eg /L) e gL =xer (0g’08) 18 62- =uIW
00:00:0 L66L°EC 3unr

b _

wy b — 1y pun:(els) - (81520
WV 'SA |0U0D AN 620 O 19343

08¢

101 J SOUSISJI(] SUOZD




 (rrE)rsl =xen (i9) ® ge- =UIA
00:00:0 k661’12 AT
5t ‘

(91've) B vz =N (sl ® oi- =uly
00:00-0 1661°02 AINC

f «&,N L | 082

ININ
i
2
8dd
8-

(261l 2oz =W {1r'zd) 1 L= =uiy
DO-00:0 FB6L61 AInp

JHIN

14 - . 08z
(1asegp - UL ) ¥V A NN 57 40 PR3 (1Aseqgg - U0 f) Y9 "4 1N 57 JO 9343 (LAseqgE - Wi p) YYD A 3N 57 JO Py
g pue e uny ABaenis 200z 10 uosuedwoy g pue e| uny ABaENS 200z 4o uosteduioy g pue 2}, uny AR3pRAIS 7007 4o ussieduins
(22'58) e 2¢ =xe 195°59) 1@ - =UI (oov'esn) e 2z =xe (5952 P by- =UIN (rhr'sLl) 02 =xe 16209 2 0g- =ui
00-00:0 166131 Alnp 00-80:0 L6511 AP 00°00°0 15619k AP
G2l b
I l
|
_
|

(142096 - UD ) Wy " A 4N 67 40 P13
g pue | uny ABapens Zp0z 4o uosuedws)

3IUAIBJJI( SUOZ() INOH-T Head

(1as=qgp — Wy ) WD A 4N 57 0 Pay3
g pue B uny Abajens 100z jo uosueduin)

paoyIq suozQ INOH-T edd
_. qg}, 2By

(1452096 - UDj ) Yy "4 (40 §Z 40 Joay3
g pue B Uny ABajRs ooz o usswedwos

3IBJJI(] SUOZO INOH-T edd




amow

(18201) 18 62 =xely (25°S1) 18 BE— =uly P

b [PV

(£gL11) 1R 22 =xBW (SY'EL) 18 BE- =Ully {voL'sEL) T8 pe =@ (£IBb1) I8 EE- =Wy *7
00:00:0 S661°02 aunp: 00:00:0 SEEL'EL aunp anwd 00:00:0 SB6L'8L aunp 074
Sil L add 74 L add
L : == | 8l- — } 8L-
Pl- bl
oL- | oL~
9- G-
é- e
A z
2 9
oL oL
bl Pl
08¢ 08z 8l _ : 082 8l
YYD SAonuoD AUNN Sg'0 Jo 19343 Yy SA |04U0T AN S2°0 10 10343 WD SA Joguol AN 2100 19313
Wik W-PHD B LIS LASBGEE 8IS0 AWYN Wb IN-PHD BLIS— LASEYSE BISL0 AWYN Wi -pUD BLIS-[ASRY9E BISI0 AN
10[J 9OUSISJJI(J QUOZ() 10| J SQUDISJJI(] QUOZ 10[J 29URIDJJI(T SUOZQ
(zz°cpL)ve e =X (29780 1) 3¢ 66— =UIN (1z16eL) 10 B2 —*ep (26pL) 18 B2 —ulpy (z2'eel) 1@ 22 —¥Uy (SE'9EL) 18 €2— ~uipy
00:00:0 SBBL"ZL aunp 00:00:0 SG6L'9L aunp anw 00:00:0 SBEL'SL 3unr: 30w
Sil L Sl 3 add SLL L add
L = 1L gl 1 81—
| L= bL-
o s, oL- oL-
9- 9-
e e
z z
9 9
i oL oL
T . % . Eg bl 4!
(R . I e L mmm logz g1 082 8l

oge

VWO SA [011U03 AUNM| §270 10 10343
Wyp W-pLI B LIS LASRBASE 8IS0 ANYN

10[J 20URISJJI(] SUOZD

VYD SAouo] AN 27040 19344
U W-PLD B LIS—LASRYSE BISL0 AWYN

10]J 9IUSIBJJI([ UOZO

261 ainbi4

YD SA [ouoD AN 2040 123
Wb W -pUD B LIS—LASRYBE BISL0 AWVN

10[J S9USIAJJI([ SUOZ



(£9°08) 1e b1 =Xep (66'29) 18 05— =Ulp
0 00:0 SBBL"CZ aunp

QmIn
Aq
anvd

(1L£68) 1e sg =xey (6208) 18 8b— =UlKy
00:00:0 S66LE sunp

il L

INOW

Sil 1 ) Emn_n_ i
b=
oL-
9-
-
I
9
ol
!
08¢ 8L 0ge
YYD SA oquo AN $Z'0J0 1033 YYD SA Joajuo] ANIIN S0 30 30343
Unj W-PpHD B LIS-LASBG9E BISL0 AWV unjy W-pHD B LIS- [ASRGSE BISL0 AWV
10]J =sdUada]Ji{] SUOZ() 10| J @2UaJda]JI(J QUOZ()
(es'051)3e 51 =¥ejy (01°92) 3@ Sh- =ully anon (eo'8s) e 6L =xely Awm.mw“..uw 8- =y e (0r2z)1e L2 =xep Tevrogh1e s2- =uly
00:00:0 SE6L°EC sunr 00:00:0 S66 L ¢¢ aunp e 00:00:0 SEBL LZ 3unp
s/l Add Sil L
L gl- - L
bl
, oL-
o
-
e
2
oL
L .
08z 8L & 8l -] ogg

YYD SA 103U00 AN $2'0 40 30345

ut N-pPLD B LIS-LASRYDE 8IS0 ANYN
10]J 9IUIISJJI(] SUOZ )

YYD SA 10aU0D AN €270 J0 19383
WxH W—-pUD B LIS- [ASRGRE BI1SL0 AWYN

10[J SOUSISJJI(J SUOZ)

Y2 SA [onuoD Ann $2'0 Jo 1933
Wiy W-pLY e LIS- |ASR]SE IS0 AN

10[J 9IUIIIJJI(] SUOZQ




(8zzl) ez =xe ‘(2Z'61) 3 I- =ui

00:00:0 LG6L"BE sunhr

ﬁ,,
J

wy Z1L —— W pHD:(g1s20) - (61520
(AT AN 0270 "SA G20 40 10319

IO 2 N

(L1 ae L =xew “(sp'22) 1@ E- =UIW
00:00:0 LB6L /¢ 3unp

,ﬁ

|

i
wy zZL-—— W EE;E&Q - {1520)
(AN AN 0Z70 "sA 527010 10843

€6

aMaWN

I(8zz) 18 g =xen (65°LE) T £~ =UIN

00:00:0 L661"9Z sunp

E6
wy gL —— W pHD: mumme - (g4s20)

10ATNITTI AN 0Z°0 "SA §2°0J0 pumtm_

(06°Ep) 1 £ =xepy ‘(SBp1) e g- =uIl
00:00:0 LBRLSZ aunr*

—

85

e
—

1

= B 3

L
¥l

£6

wy z1L —— W pHo:(1s/0) - (61$20)
QACMITTD AN 0270 "SA 620 10 19313

101 S9USI3JJI(] SUCZ()

el U]

({162 1 g _-¥eI (o5'02) Te 2- =uin

00:00:0 LB6L e aunp
L

! g6
wj Z1L —— W pHD:(gIs20) - (B1s20)

| GAxHITID Al 0Z°0 "SA ST°010 193)3

101 J 99URIJJI([ FUOZQ

eg| a2inbi4

(geg)1e | =xei {g'8E) 1L g— =uIW
00:00:0 LB6LEZ 3unp

€6

wy ZL —— W puo:(g1s20) - (64520)
(IAANITTD AN 0270 'SA S2'0 4o 19313

10[J QOUIIBJJI(] SUOZQ




amn § o (gL =W (o) Re- =uW

(22l e =xeW (L) R e~ =UN 2o (18D L =xew Gzl B e~ U ol
00°00:0 166112 AP e 00:00°0 165102 AInr an 00:00:0 I6ELEL AInr
85 b
— , } b Beld b
—
el ‘Jﬁ
!
&6 ‘ £6 8 = €6
(Laseqgeln 07 s4 N 52 (LAsRqgB)IRn 0Z SA I 5T (LAseqge)INN 0g 54 4N 5
§ Pue g uny ARzjeys 0Dz Jo uoskedwo] § pue g uny ABaRYS £00g jo uosueduio) | §pue guny ABejeys 100240 uosedway
(2220 g =ro (eg'se) - =UM 1 @e: =en{isw) pe- =un agn 5 (g g =xe (8950) B - U
00-00°0 1661 81 AInp 00°00°0 166121 AInp ma | 00°00:0 166H'91 AImr
8g b
, p H b b
! &6 ) £6 £6
(14seqgE)ION 0T 84 1NN ST ] (1aseqgp)inn 07 A W 57 (1aseqge)un 07 54 [ 57
& pue g uny ARaRng 700z J0 uosiedwoy 1 ©pueguny ABapas /007 j0 uosuedwoy | 6 pueguny ABaS 200z 0 uosedwa)
IIUIIIJJI(] SUOZO) INOH-T jead Mw,_mt_g SUOZ) INOH-T Yead Wwpmt_ﬂ SUOZQ INOH-T Yead

qg9l @4nbi4



(sga) B 1 =xeN (68SH B 2~ =W
00:00°0 §651°03 3unp

: S 2 £6
[onuo) YN 07 0 $4 §2 040 WH3
UDjZ} W-PUD) |ASEO9E BS/0-1ASEOYE 4520 AWV

QHIN
i
ElLE]

Hdd
8-
p- L
o~ |
-

Nl

Figure 16¢

(za'an) 1 =xe (02'62) 12— =uIW
00:00:0 S661'61 Bunp

85 13

£6

: [onue) AYn 00 54 52 040 PR3
W._é W-PUD |ASRAYE BiS20-1ASROY6 BIS20 AWV

QNN

NI

(5218) e | =xeW {2g'9z) e £- =UIN
00°00°0 §661°3} aunp

]S

143

! ¢ 8

Jouyuosy ARy 020 84 SZ 0140 Pap3

Wgﬁ W-PUD |ASeqYE §is.0-}ASROZ6 BISL0 AWV

JHIK

(s ez =en oy e =N
00:00°0 §661 2} aunp

! g6

[oauoy AP 07 0 54 §Z 010 Py
UDjZ} W-PUD) |ASRAYE B1520-1ASBOGE BISA0 AWYN

101 90UIDJJI([ SUOZQ

o b
th
8

1 @wez =en (rwes- =up

00-00°0 §66F°9L sunp

;$Mw%ug

Joagua)) AN 07 0 54 53040 a4
JC1 W-PUD |ASRQQE BISLO-LASRGSE BISL0 AWYI

10[J IIUDISJJI(] SUOZ(

29| ainbi4

JN3H

(ze'2e) p 9 =xe (gp'og) o &- =uly
00-00:0 §B6 'Sk unp

£6

[oque) AJINN 0Z 0 54 ST 010 Payd
Z} W-PUD |ASROEE BIs0-[ASRYE BISLD AWV

101 S0URIBJJI(] SUOZQ




o9tz 2 =xeW (ze'vs) ® 5 =ul
00:00:0 566152 aunp
85 I
T !
L

.

> £

loguod AYIIN 0Z 0 $4 52010 Pay3
UDZ} I4-PUY |LASROSG $120-ASROSE BISL0 ANV

10[J 99UIIJJI(] SUOZ)

aNa
fig
nd

dd
8-

¥

oI~

(0z02) By =xeA {68°s) B H— =uIW
00:00:0 G661 ¥Z 3unr

} €6

joapio) AYIRM 07 0 S4 52040 Pay3
UD{Z} N-PUY) | ASRAQE §IS20-|ASROYE BISL0 AWV

10[J 2OUBISJJI(] SUOZQ

(R ey =xeW (2t ®e- =uN
00:00°0 566}'€Z sunp

85 b

i
#

(N
| ﬂ Nﬁ : J,_ £

[oRuo AYIN 0F 0 $4 52 040 P43
UDZL W-PUD LASRO9E BASL0-1ASRAQE BISL0 AWV

10[J IUIIJJI(] SUOZ()

(s51g) e =xep (ze6L) @ 2- =N
00:00:0 566122 3unp

41

JoaguoD AR 0Z 0 54 52 040 P33
UDjZ} {-PU) [ASRO96 §isi0-|ASEQYR B1S10 AWYN

10 SOUSIAJJI(] SUOZ

DNV

P9l @inbiy

(es i1 =<2 (6871 R ¥— =UIN
00°00°0 5661 °12 aunp

!¢

[enuo) Ayl 02 0 $A 5z 040 Pay3
UDjZ} W-PUD LASBOOG 84520~LASROZE BSL0 AWYN

10[J SOUDIIJJI(] QUOZ




s

EeDre =N imydee- = o
00:00:0 SE5L°EL AIne ”

1ASEOQE ‘D) 2} & W PLS) 566} AInp
BHS-6US

OUDIBJI(] SUOZQ INOH T XBA

I

T (et cew () ps- a0 0
00:00:0 6612l Anr )

I ddd
o i _. i

o

Fl

o] g o

JASRAYE ‘UBY 21 @) PUB §66} AT
BHS-EHS

1 30UDIDJJI(] QUOZ( INOE—T XeJN

(26D Y =xel (9218 £ =UIN i
D0:00-0 SSEL°LE AP

i

dd
g B

1458

| aseqgg uof 21 & W PUL S651 AINE
BUS-BHS

JVURIIJJI(J SUOZO INOF—T XeJA]

R = W..MNL :

DO:00:0 SEELDL Anp

ELLES

8dd
8- @

ol gg 2 T g

LASeqQR W 71 @ W PUS 5661 AP
8HS-6HS

| ADUAIAJI(] SUCZQ INOH~T XBN

ag| ainbi4

C Ree oW GrE)Re- cuW 9

00:D8:0 5661 AP

ana

SR
|AsRO95 ‘W 2} @ W PUS 5661 AT
BHS-6HS

AIUDIJ (T AUOZQ) INOH~T XA

1 g6 ]2




(ZED R =xeW {e1PE) B g =UW
00:00°0 S6BL 3L AINP

85 I

i

LB "
1Aseq86 ‘| 7} @ W pUS S661 AP
BHS-64S

J0UAIAJJI(] dUOZ INOF-T XeJA]

(9r99 @ 1 =i (21'1) o 2- =UW o
00°00°0 SE6L°LL AT

8§

1452095 ‘W{ 2| @ W PUD SE6L AP
SHS-6HS

SOUAIIJJI([ SUOZ() INOH-T X

(a0's) 12 ) =xe {eg'aelie ¢~ =uy
00°00:0 S661-9} 4Inr

}As2q96 ‘W 21 & W PUD 5661 Ar
gHS-6US

3IUISNJI(] JUOZ() INOE]—T XeJA

SIUBISJJI(] FUOZQ INOH -] X

(et ® 1 =W (se'1b) IR E- =UIN
00°00°8 566151 AIng a0l

|ASRqY5 U 2} @ 1§ PHS SE6L AT
8HS-BHS

(e =xeW {6e'2e) I8 2- =UuIW g
00°00-0 56517 AInp ankd
gdd
t o~
o=
-
ml
NI
z
9|
"

g

% ". | . .v_‘
4 1 e 5t
1452096 ‘WY 2 @ W PUEY GBEE AT
BdS-6dS

19] @21nbi4

FOUDISIJI(] SUOZQ INOH-T XBJN



(Zr'8p) 12 0 =xewy (7261} 3@ |- =UIW
00:00:0 L6GL BE sunp

R

—

7

Y

Z1 —— W puo:(Laseqgg oLis/0) - (1ASeq9s L115£0)

[041u00 AN "0 "SA 0Z°010 19313

awan 4 (gp6g) 18 0 =Xl “(pbLe) e e- =i ann
3w 00:00:0 LBBL'ZZ 3unr o
ddd (85 L G
0z~ T
o ,|H¥mn [ 91-
LL- -
£ .
Er 2

¢ z

‘ z

i ,.,, il
o f\,_‘\\ ‘ R \ ™ gl
0z : it [

Ly puD:{LAaseqos 014s20) - (1ASeq96 | 11S20)
[0QU0D AljIN G170 "SA 0Z'0J0 19843

Hocsl)re 0 =xen ‘(6S°LE) 18 £- =UIN anam

00:00-0 L66L"DZ sunp
BG L

gL

E6 0¢

W pHDi(1ASeqEs 014520) — ([ASRq9E LL1S/0)
1 [041u02 AN §1°0 "SA 0Z 040 39313

(Zor1Z) e | =xely (98%1) Te Z- =uIy
00-00:0 166L°GZ 3unp

;/\v ?‘n ﬂ
b .

fel Sl
fiq
anvd

HOS1ID e L =XeW (g6°62) 18 Z- U o
_ 00:00:0 LB61 P aunp 3

i

8dd | ddd
0 L 0Z-
91- gL-
L~ LL-
- -
- 7

Z z

Z /
LL LL
gL | 9L
0z | g6  0Z

FARE | v_l_mn:ﬁﬁmm;o 11s20) — {1Aseq9s L1450

[013U02 AN[IN G170 "SA 0200 1933
10 20UaJIJJI(] SUOZ

Tzwtu“:_ﬁgmmui,ane::%Emml:hha
1 1onu0d Aun g1 0 "SA 0040 19343

10[J SIUIISJJI([ SUOZ()

e/ ainbi4

jbe)re | =xen (58) 1 - =uIy o
00:00:0 L66L°EC unp .9
I L ddd
L o0z- ¢

g1-

LL-

e

z

£

£

LL

91

g6 02

W pHo:(1ASeqYs 014520) — (1ASRq9E LL1SZ0)
[0Jqu02 AN G1'0 "SA 02010 19313

10[J JOUAIJJI(] IUOZQ




(g o =W (1'5e) - =UIN s (peve) ® 1 =xel (2r'0c) 12 & =uIN don i (sreR) L =vem (957 B £~ U oH
00:00°0 166112 AINF .} 00°00: 166102 AInF o 00:00°0 16615k AMP ata
85 _ gdd | 85 I gdd || 8 b gdd
— \u\ } al- ¢ = \u\_ 8 1}
i i v
S
k-
i .
N.l
i N pr
T ; ane
S P - [ -
( / B
7 ) . . 7 K \
RIS 1N/ g5 g W] L L I N o )
(1aseqgglun 51 sa 4 07 (1 aseqgg)inn 51° s4 AN 0 (1aceqgain S1° sA 1 07
H1 pue g} uny AR3jR4S 2002 4o uosiedo) L1 pue g} uny R4S 2002 40 Woskedwo) } PUE | uny ARRRAS 2007 40 uosuedwo)
C (zs ez W () By SulN ] el =xew g Ry- Su (s es SNALE Be- =uH
00°00° F§6'8E AP bl 00°00°0 I561°Z1 AT 00:00°0 166131 AINF
g5 I 85 b
p 1 b +
il
0
p
£ 5 8l ! g5

(pAseqge)mn g sA 4N 0g
}I pue g} uny ABageng 2q07 jo uosuediod

DU SUOZQ INOH-T Yead

:Eﬂ_ma_e_ S SA N 07
L1 pUe gl uny ABajeng 00g jo uoskedwo)

_w.um.w.w—ﬁ_“ IUOZO INOH-T Yead

q/l 2inbig

(1AseqoEdin 51 s 14N 07
LI pue pJ. uny ABSfRNS 2002 jo uostedwo)

mwh&_m U0z INOH-T Jead




(ossH &1 =xep {685 g~ =UN
00:00°0 566102 3unf

4]

Joauo AYIRG 50 SA 0200 RaE3
unig} W-PUY LAseqag Olis 0-1ASRAgE LUSL0 AWV

10[J 9IUIISJJI(J SUOZO

(Er'DED =X UZLE) g =UN
00000 5661 6} aunp

! g

[oauiod AT 510 $4 0Z 040 W3
UDjZ| W-PUL) FASROGE [LiS20-1ASRAE FUSL0 AWYN

10[J 9IURISJJI(] SUOZO

MO

(62'62) B | =B (gE'5e) B £~ =UIN
00:00:0 S664'8} 3unp

g6

joauoD A 50 $A 02040 Pai3
UD{Z} W-PUL) |ASROQE OLISI0-|ASRA9E | S0 AW

10[J 99UIIJJI([ SUOZ(

(scsm) m2 =x=W {op'se) B - =ulW
00°00:0 S661'21 3unp

| g5

[aue) AJNA SF 0 $A 02040 Py
UDfZ} W-PUD [4SRG DMSL0-1ASEASE S0 AWV

10]J 9oU3I3YJI([ SUOZ)

(or'sti 1 =W {(or'se) B e =uK
00:00:0 S661'91 3unp

N .

Joaguo AYING S0 SA 020 40 Pay3
UDiZ} W~PpUB LASEE OLSL0-LASROSE LHSLD AWV

10[J 29USIAJI(] SUOZ)

21 ainbi4

(120 e g =xe {gy'oe) &~ =UIy e
00-00+0 S661°51 aunr anvd
8 i gdd

145

&6 13

Joguo) AJIN GI 0 SA 07040 Pap3
UDjZL W-pU LAseqds DLiSL0-|AERG96 LHSLO AWYN

101J 2OUIISJJI(] SUOZQ



(izo) e =xeW (p8'L) B - =W -
00:00:0 5661 aunr

85
. b

— 7
Ve

(0922 mz =xew (gee) B 3- =UIW
00:00:0 §661'52 auny

L

| ,,,V
{ I

-
o )
| NW ?R Nm .

Joauog Ay 10 S4 07040 Pap3
UDZ) -PUE) JASROGE DlIS20-1ASRO9G FLIEE0 AWV

Fl

LT

&6

lonuod AN SF0 4 0 040 Pal3
UD{g} W~PUD [ASEqYE OLSL0-LASRASE FLSLD AN

10[J 29UBI3JJI(] SUOZO

10[J 33UIRJJI(] SUOZ)
(099 | =xen (€26l 1 £~ =UIN won g (0992 1} =X (2g'tl) &~ =UIN (s5952) 1k =XeW (681 y= =UIN adh
00°00°0 §66 €2 3unr 00000 56622 2unr 00:00°0 §65H'1 3unr i
3 | 35 ! 8 !
i\x ﬁ = ) b |
?\, |
r A e’ | { ]
1 Yo | i Yo
Y (ot 44 g g £6 b tr J7 — g
(040 A 5K 0S4 02010 Pal3 (o0 AN 510 S 07010 Py | [e4HOD AN 5K 0 54 02140 W3
UDiZ) W-PUE) ASRO05 (LSL0-FASRASE |Lisi0 AWV | uDfgh W-PUD |ASEAIE DHiSL0-1ASEAE LLISLD AWV | Uik W-PUD |ASROGS DLISIO-1ASRg5 |LISL0 AWV
10[J 2IUIIAJJI(] SUGZQ

10]J 99URIBJI(] JUOZ

10[J 99U3ISJJI(] SUOZ()

p.l @inbi4



(r2el B =N (arbe) B g- =N At
00:06°0 56644 AP iy
® r Hdd |
_ 8l
Pl §
ok |
g-
7
4
g
0
_ 1
‘ | £6 8l

|Aseqgp Uy 21 & WPUD 5651 AP
OLHS-HIHS

3OUAIAJJI(] SUOZO INOF-T XBIA]

(622601 1 = T6E'¥E) 2 04~ =ik i
00°00°0 56612 AP i
8 }

ddd

g m

LAsRa6 UB 2L &) N PUY 5661 AInp
0IHS-1IHS

| sousIoyI(I UOZQ INOH-T XEN

(sl ee =xew (- =uW uﬁ} 1 (o0 ® ) =EW {e2on) B2~ =ui o (ss'se) e | =xem (9E) Y- =UN A
00:00°0 S66KH} Ammp e 00-0C°0 565K} AP s 00°00:0 56646 AInp s
8 gadi] add| 9 v 8dd

8- m 8 ) TR e I 8-

g B 1 -

0l o o~

g ! | g g

L [ 2

4 2 e

3 g 9

o K i o
1 ¥l #L |

g B 8

pAseqgE ‘Uf 21 & N PUY 5661 Anp
DIHS-HYS

SOUBISJJI(] SUOZQ) INOH-T XeA

LASEQEE U0} 21 @ W PUD SB6L AP
HHS-L1YS

JOUAISYJI(J UOZQ INOH-T XBJA

2| ainbi4

LASEQE UD{ 71 & W PUD SE6LAINT
DIHS-FLHS

|eouaaoy1(r su0ZO ANOH-T XeA



(155 R =N (b1Y0) B2 =UW b
00°00:0 S664°3k AT 2
fdd
g1~
ri-
0k
0-
-
z
9
113
bl g
8t

1ASE395 "WD{ 2} @ W PUD SBEL AP
OIHS-HHES

JOTRIJJI(] JUOZQ INOH-T XeJA

(sr'sp® | =W BLIon R z- =UA i

00:00°0 5864 "L} AT and
85 3 fdd
—t gl
yi-
-
g-
o |
2
k 9
8 ok b
| \,\\V ; bl
I -

1ASROgE "UD) 2} & M PUB 5661 AT
0kdS-HHS

UIIAJJI(] AUOZQ INOH-T XBJN

WaFs SoNGISORE SN o | GRODED R N GF] RUZEE SN o
00:00:0 586191 Amp sind 00°00°0 56615} Alr an) 06:00:0 5661 %1 AP a4
83 I gdd gdd } gdd
, s R 8- Bl ” B-
yl- ¥i- | pl-
- o~ -
g- 9 | g-
z- - -
2 Z Z
g g g
¥ oF L 0k ot
7l ¥l ¥l
b SE NV B -
1AvEqE ‘Ui 21 @ W PYUD 9661 AT LasEqas ‘Ui 21 @ W PUD S66L AP |AsqgE ‘UD] 21 & W PUD S661 AT
DLHS-LIHS D1HS-LIYS DIHS-LIHS

30UBIBYJI([ SUOZQ INOH-T XBJA]

T Touaw

DUBIIJJI(] SUOZQ INOH-T XBIA

171 @inbig

JOURIDJJI(] SUOZQ INOH—T XA



(bbge) e g =xely (98p1) 1o - =WQ
00:00:0 166178 aunr

E6

| ZL —— W pUD:{1ASeqos 615/70) — (1ASRA96 011520)
[oduo0 An-uou jo 19343

aL

TNTW

e

rs_ pun:(Laseqos gis20) - (1Aseq98 014520)

iegzl) 1 | =wep (197¢L) 1o g~ =UIW on
00:00:0 LB6L'/g aunr .
Add |
L gz-
gL-
-
/-
e
Z
7
Ll
g1
g6 0z

[o4jues AIIn-uou jo 30343

fllgod) e g =xen (ep'ce) 1e Z- =UIN .

anvd

ddd

00:00:¢ LBGL"9¢ aunr

L 02—
gl-

T

Ll

@

gl

it &

E6 0c

L W puo:(1aseqos 1S 20) - (1452496 0145 .20)

[ouos Aln-uou Jo 19313

{lg'1g) e g =xepy (09°L 1) I8 - =UIW
00:00:0 L66L°SZ aunr

W
#

Z1L —— W puo:(1aseqgs 64s20) - (1ASBADE 0L4S20)
|oquos Aln-uou jo 19343

10[J 9UI3JJI([ SUOZ

LL
aL
' €6 0¢

109’61 e b =xey (89°El) 1€ g- =UIW .

00:00:0 L661%¢ aunr

anwd

L 0Z-

\ L

)

aL

E6 0z

W pHD:(LASeq9E 61520) - (1ASBA96 0115 20)

[odjuos Agljn-uou jo 30apg

JO[J 9IUSISJJI(] SUOZ

eg| ainbiq

Sdd |

| (0E'9) 78 | =xe (95°8) T8 |- =l o
| 00:00:0 L66L'EZ 3unp

anvd

ddd

gl

€6 0¢

I W pun:(1aseqeg 645200 - (1ASRA96 014S20)

joluod AjIIn-uou jo 193y

10[J OUAISJJI(] SUOZ(



(9sv) ® 1 == {09771 B &- =UY
00:00:0 F66L'}2 AP

i 7\ | .,_I,_

K _ 1

o ) &x z,l
ﬁ, _ﬁk 7 | g8

(Jacqgp)j0puoa jin-uou Jo 34
LL pue g} uny ABajeNS 1062 J0 uosLedwo)

InaN
fig
3
fdd
8-

z-m
-

o |

¥l

8l

(v 2 =N (1671 Ry =UIN o
00:00:0 165102 Anp ama
g5 b ad
) b 8-
vi=
o
ml
Nl
Z
3
]
¥l
&6 8l
(1aseqgg)oluo3 |hn-uou jo pay3
L1 pue g} uny Ahagens 200z o uosuedwo)

@

(esen 1 =2 (19°1) 18 £~ =UI i
00:00:0 166161 Ay

S
el

|
P
Y de .

(1 aseqgE)j0QUD2 [n-Uou 4o ey
11 pue g} uny ARayens 200z jo uostieduio)

(st Ez W ) By Su
00:00:0 1661°8L Anr
95 I

e
3
Lae!

f
Y /A

(14seqgp)jayuoa jyn-uou Jo pay3
L pUR g} uny ABapeng 2007 j0 uosiredwo)

s .

¥

MM

33USJ3)J1(] QUOZ(Q) INOH-T 83d

(ar'sg)me =xew {59'91) R 2- =uny
00:00:0 1662} AInp

1]3

143

1 g6 8!

(LAseqgp)joU03 [yn-uou Jo pay
L} PUe g} uny ABaRaS 1007 o uosteduio)

pasyyi(q suoz() Inog-T yead

qgl a4nbid

('sHez =xep (g%) BE- =ulW
00:00:0 16619 Alnp

8 b

o]

{1asequg)jniuoa [an-uou jo sy
14 pue g} uny ABajeng 00g jo uosuedwod

bI3JJI(] SUOZQ INOH-T Yead




(ssgme =xep (sg%H) B L- =uily
00:00°0 566102 3unf

&b

joauoD AR[HN-UON J0 813
UBZ] W-PUD |ASROOE GISZ0-LASRGQ6 OMISLD AWYN

101d 2IUBISJJI(T SUOZQ

JHIK

12

i

8L

(a52n®z =xep {sg'sl) B g- =ulw
00:00:0 §661 61 3unp

€
L)X

m [ \m 5

|onuoy AYRn-ucH Jo ayg
Mg} W-PUD 1ASROYE GIS20-1ASRA9E OMSL0 ANYN

10]J SOUSISJJI(J SUOZ

JHIN
fig
ankd

gd

¥l

3l -

s

(WSl =W (g - =UK
00°00°0 5661 31 3unr

T

oo Ayin-UoN 40 1333
UD{Z} W-PUD) [ASEAYE BISL0-1ASRASE OMSL0 AWV

10[J 9IUSIJJI(] SUOZ()

8l

vz ® 1 =xe (28’51 1 1~ =R
00:00:0 56612 | 3unp

8§ 3

Lo’

4]

Jospund AYjn-uoN jo pay3
UDjZ| W-PUD [ASROYE GISZ0-[ASBOSE OMSLO AWV

10]J 29UAIIJJI(] SUOZQ)

ONOK
iq
B2

ddd
BL-

-

o |

(a5 1 =xei {ggp1) B 1- =K
00:00°0 S661°9 sunp

85 I

4]

Jo3uad AYIRN-UOH jo 2y
UDjZ} N-PUD |ASEOYE GiS/0-ASEAZ6 DMSL0 AWV

10]J 20URIAJJI(] SUOZ

2g| 24nbi4

(rogl m 1 =xe (161 R 2~ =uiy
00:00:0 56515} unp

35 I

&6

Joauoy AYIiN-UON 0 J3ay3
UDjZ| W-PUY |ASROYE BS.0-1ASRAEE 0LISLD ANYN

10[J FUAIIJI(] SUOZQ




(r9c2d ez =xem (o8'3l) R 2~ =UN
00:00:0 §661'S2 aunp

;\W T_V%\J | mm

[oiuoD AgRN-UoH Jo Pag3
UI{Z} W-PUY) [ASROSE BISI0-LASRASE DMSZD AWV

101 J IUBISJJI(T SUOZQ

JHIN
fiq
Ined

add |

(33%2) e =xe (58%1) 1 0}- Ui i
00:00°0 56612 2unp o

8dd

£6

Jouos A[II-UON JO }0ay3
UDZ| W-PUD) LASEAYE GiSIO-[ASBGSE OMSL0 AN

10[J 20UAISJI(J FUOZO

ez =W (a5’ BY- =uA
00-00:0 565} €¢ sunp

85 I
7 /
e e
| :
Fal

S .

s

Lo’

[oipi0) éms-sz Jo payg
UDiZ| W-PUS) |ASEAYG GISL0-|ASROZ5 DHSLD ANYI

10[J IURIJJI([ SUOZD

4]

(15 Rz = {ig'El) e~ Ul
007000 661 22 3unr

8§ b

£

[oauog A[N-UoN o Pay 3
ujg} W-PUL LASROYE GiS20-|ASRG9E 0LIS20 AWYN

10[J SOUBISJJI(] SUOZ

pgl ainbig

(2520 2 =xel {sgch ® 9- =UIN atom
00:00:0 §66L'L2 3unp

P .
)

jonuo) Apnn-uoy jo ay3
UD|g| W-PUD [ASROYE BIS20-1ASBOSE OMSL0 AWYN

10 J 29UIIJJI(] FUOZO



T (wvdee sen (s cuW o A
00:30:0 5651 ¢} AP

LAs2095 ‘WDj 2} @ W PLO 5651 AP
EHS-1HS

20URIBJJI(] SUOZQ INOH-T XBJA

(ssa) | =xew(a8) R2- =N
0000:0 SG6LEL AT

LAEROQE Wy g} &) W PHO S66} AT
BHS-0FHS

[ouBIRYJI(] SUOZQ JAOH T XeAl

(98¥2)R e =xe {93112 &~ =N G (3571 P2 =Xel (gE'ce} 1 |~ =umy S (s5en ez =en Ti'ed) o £~ =UW a
0:00:0 SEGLLE AP s 00-80-0 S66L0F AP oy 00:00:0 6646 AP am
85 ! 85 Gdd i} 89 8dd
e I , R L m_lﬁ 8-
"
vi- -
0k~ § 0~
- 8 - |
- M -
\ AN o | !
St _. o % | ;
ol £6 : g W !
LAEEqQE ‘U 21 D)W PUB 5561 AInP }Aseags 0| 2} @ W PUD 5661 AT |AseOgE Dy g} £ W PUD 661 AINr
BUS-IIYS BHS-DIHS 6HS-014S

JOURIIJJI(] SUOZ) INOH-T Xe

[aouaaey)Ig SUOZQ INO T XBJA]

23| ainbi4

Wmu:mumt_m JUOZ( INOH—T XBIN



(57 BT =XeM (1318 |- =UIN wey GEaRr RNl M o
00:90-0 56514 Ar i 00:00:6 S661 24 AInr 3
gdd{ 8 J gdd
I al- , o I 8-
i- i
o B
g- -
g- o
4 Z
g g
_ 12 ok
m LY i ¥ ot o
S0 g gL = St 8l
Jaseqge ‘i 21 @ W PUD §661 AP }45RagE ‘Wi 21 @ W PUD) §661 AInr
EHS-IHS GHS-01ES
AOUBIBJI(] SUOZO INOH-T XeJy] [SoUBJ3JI(] QUOL() JNOH-T X8/
P P T B e e T D B A R T T
O0:00°0 S66H 31 AInf i | 00:00°0 65151 A i 00°00°0 SE6H YL AP i
b Gddj 8 b gdd 85 t gdd
+ Bl- - _ 8- Ry 8-
T L8 - 11
0= 0k £h-
g- 9~ g-
. ﬁ - e z-
x 4 [ ¢ ‘.“ ¢
Jyl 0 o : : e £ o
5 v ¥l JV LT g x 7l
£6 8l e gL = 1. .ﬁy i 48 £b 3l
}Aseqg5 ‘W 2L @ W PUB S56L A LAsBqY6 ‘W] 2} @ W PUD SEGI AT ; LASROYG ‘W 2| @ W PUD SE6I AN
6HS-014S 6HS-0I4S BHS-IHS

JOUAIJJI(] dUOZ INOFH—T X8 OUSJAJJI(] SUOZ() INOF-T XBJA |S0USI8)JI(] SUOZ(Q) JNOH—T XBJA]

181 @inbig




{ag'eg) e £ =xepy “(5Ob) 1@ GL- =UIy
00:00:0 L661°8¢ aunp

€6

wy zI —— W pue:(gs o) - (ZLIS20)
jouoo AUN 6Z'0 "SA dIS JO 10343

(1I'Dreo =xen (gb'0s) 12 21— =uIy
00:00:0 LBGL"ZE aunp

£6

wy zL -— W pH:(815/0) - (211520)
[oq3uod AN ¢zg "sA dIS Jo 19843

(I'Dre o =xen (zv'z9) 12 81— =W
00:00:0 LBAL'GZ BuUNp

wy ZL —— W puo:(gis/o) - (211520

[04U05 AN GZ'0 "SA IS J0 393)3

Cr9 W o (g9 7 7o -
00:00-0 L66L"GE aunr

£6

wy g1 —— W pu:(gis/0) - (2115£0)
|oguoa AInn 6Z'0 "sA dIS Jo 10343

10[J 9OUSIAJJI(] FUOZ

(0/°16) 1e g1 =xew (Zb"£G) 1@ 9g- =ulny
00:00:0 L66L g aunp

€6

wy g1 —— W puo(gs20) - (Z14520)
Jonuoa AN 6Z°0 "SA JIS 0 10343

10[J 22URISJJI(] SUOZ

egl 2.nbi4

(65°6P) 1@ 2 =xel "(9'6¢) 18 9L =uIW
00000 LEBLEZ 3unr

€6

wy g1 —— W pHD:(B1s£0) - (Z14520)
[013U0 AUIIN GZ'0 "SA IS 10 19343

10[J 2AUBIAJJI(] IUOZ




< - [} 3 - =
(562 € =X {pc'ag) 1B £1- =UIN (ssv2) E =XBW (9g°35) & i =UIN wn g (Wadey =XeN (2859 P 01-=UW
¥ 00:00:0 166112 AInF 00-00:0 166402 AInr ana 00°00°0 166461 AInr
8 I 85 _
I = b
[z
g
| o e
vl
£6 1k ! 6

ASEOQE) [IMO3 JIN-UOU ‘ST SA B3 dIS _. {1AsRqgE) [03u03 N-UDU ‘GF SA [BA dIS ; (paseggp) [o4ju03 [n-UDU G SA [BI IS
m_?a a_mé ABapens 2ppz 40 uostedwoy § pue g} uny ABapeas 200z j0 uosuedwo) 1 g pue g} uny ARapeng 2007 Jo uosueduio)

(ss'c5i g =xep {1g28) I8 1g-=UN
00:00:0 L6BL'SL AP

85 1

3NaK

(@en ey =xen (3'ge) o 2z~ =UIN a4 (pras) g =xe {0glE) R k- =uN
00°00°0 166124 AInr siha 00:00°0 L6619} Ammr

4]

leg g ¥ . | £
(1A5RqYE) (00D [IN-UOU ‘57 A B3 dIS | (Laseqgg) joaos pyn-uou ‘sz s4 (@3 dIS {1Aseqgg) [04300 [n-UoU ‘Gg' SA [°3 dIS
8 pue g1 uny ABSYEAS 002 Jo Uostedro) | 8puegp uny ABeens 2002 Jo uoskedwo) | 8pue 21 uny ARBRYS 2002 40 UosLRdWD)

JJUBIBJJI([ FUOZQ JNOF~T 8o  PISJJI(I SUOZO INOH-T edd  JRJJI(J SUOZ( INOH-T 3ead

g6} 2inbi4




(cr) e =N (YR L =uN
00°00:0 SB51°02 3unp

|

1

Joapuay) AYn-Sg o 54 IfE dIS 40 Pl
uDjg} W-pUY LASRGYE §1s20-|AsEqLE dis AN

a‘,

MMIH

(19 e =xei 19°62) 12 £1- =UIN
00°00°0 56615} 3unp

&6
josuo) AYIN-ST 0 54 D IS0 133
UDjZ} W-PUD |ASEqE §sL0-1Aseags dis AWV

10[J 29UAIIJJI([ FUOZQ

JHIN
fiq
EOLE]
gdd
8-

2

8l

(128 11 =xei (02e) @ 21~ =ui 5
00°00°0 SE61°3} aunr aivd

EG

[apuo AUnN-5Z0 54 12D dIS 10 39343
Dz} W-PUY 1ASEOE $Is20-ASeagE dis AWV

10[J 99USIJJI(] SUOZD

10[J 9IUIIIJJI([ QUOZO
T GEw Rl AW R SUA (ov'se) @ £ =X (0%) 12 81 =ul (z28) B vk = (1) T 9L =Uy .
00-00:0 S66H 21 unr 00°00:0 S66°9} 2unr 00°00°0 G661 Gh 3unr
, 8 b

85 I

£6

Joague) ARN-SZ 0 54 1D dIS 0 19343
WDz} W-PUB) [ASROE @is20-|Aseags dis AWYN

10[J 99USIJJI(] SUOZQ

]

[oauIe) AIN-57.0 54 [[ED dIS 40 Pang
UDfZ) W-PU |ASROY6 Bisi0-1Aseagg dis AV

10[J IUISJJI(] SUOZ

26] 2.nbi4

¢
[oauon) AUMN-SZ0 54 D dIS }0 19313

D[R} -PUE) [ASRATG §iSA0-1ASRARR CIE AWV
10[J 93UIIJI(] SUOZ(Q




(02'02) B g =xeW TEE) I8 #1- =UIN
00:00-0 566452 2unr

F :f R
L - —
w Y

Joue) AMBN-57 0 54 IBD dIS 40 93
ubjg| {-pUY) LAseqgs gisio-LAseqgs dis AWYD

£6

QNON

\02°02) ¥ 02 =XBW 152°6) & i~ =UIW
00:00:0 56612 aunp
25 3

1»\\..
b

B

L

tol

g

[onuoD Apnr-sz 0 54 IeD dIS Jo Papa

4]

uDjz} WPz JAseO9E gisi0-fAseqgs dis AWV

: 10]d SURIJJI(J QUOZD J0[J SIURIJJI(] QUOZ
(s5'c) v =xei (3'02) ®y1-=uiy e g (s5eg) 5 =X T9e'22) P 1z~ =u (ov'sy) 29 =xe (6£'9E) B Hi- =UIN
00°00:0 6512 dunr v b 00°00°D 5661 g¢ 3unr 00:00:0 566112 3unp

| _ g1~ n
pi-
o~ |
v
£6 o5 £
o) AYIH-670 54 2 dIS 40 Py

UDiZL W-PUD LASRAY6 §i510-[ASRYAE dis AWYN
101 2IURIIJJI(T QUOZ

[oaos ARNN-SZ0 54 D IS J0 a3
UDiZ|. W-PUD |ASEOYE @isii-FARqI5 dIs AW

10[J @UAIJJI(] SUOZQ

P61l @inbi4

(04U AYIN-SZ 0 S4 (D dIS 40 P8y
UD{Z]. j§-PUZ) [ASBASE IS20-|ASRag5 dis AWV

10[J SOUIISJJI([ SUOZO




Mok
fig
s

(w29 By =xew (8c25) @ 21— =
00:00:0 55611 AP

85

13
th

i

|ASeqEE ‘U gL B W PUD 566} AMT
SUS-ZIHS

JOUDIBJJI([ UOZQ INOH—T XBJA

8dd |

It

(9'g2) B 01 =xej 15256} @ 22— =UIN

00°00:0 566Kk AP A
2 ! gdd
- = —— I o=
¥i-
o~
ml
NI
z
8
ot
7l
: G SR
}ASEOYG WD 2| @ W PUD §BRL MPr
GHS-CHS

S0URIAJJI([ SUOZQ INOH-T XeJA

(eSO RE TNz oUW o (s5%E) By =XeW (b 20 - =N ann @D Py SN GrEEL- TN P
00'00°0 5661} AR 38 00 00:0 $561°01 A ETen) 00°00:0 56616 AT 044
85 . I Beld 85 b Fdd 85 b ad
: - 1 il- i - — T ] L Bl = F S R gl-;
bl bl- pi-
0 - -
9- - g-
e B -
z z 2
3 g 9
: ol : : - il ok
N .\ | g 8l S | g 3 : 3l
Jaseqgg Ui 2} @ W PUD 3651 AN |Aseqgs W 21 ) W PU 5661 AP LASRAS “UD] 2§ & W PUD 5661 AINr
US-ZIHS qUS-ZHS gHS—ZIHS

SUAIIJI([ SUOZO INOH-T XeA

SOURISJJI([ SUOZ() INOH-T X

261 24nbi4

190UAISJI( SU0ZQ INOH T XBJA




(962 25 =xeq (L0%8) o 11~ =t
00:00:0 SELL AInp k.

35 I

= o
—

HASROSE ‘WD 7} & W PUD 5661 AP
84S-ZLHS

JIUIISJJI(] SUOZ() INOF-T XBJA]

(or'29 R 9 =xew (zE'99) 2 6~ =l a
00:600°0 SEBLZL AIp

8dd

0t
8

8

LAs2095 ‘W 21 @ W L 566} AT
8HS-ZHHS

ADURIBYJI(] SUOZ() INOE-T XeW

(s%2) L =xeW (851 ® 91~ =uin mon | (srv0) e = Qo) pec-=uM e (w) ™9 =xew {550) P i- =UIN -
00°30°0 66191 A ] 00-00°¢ S66L 54 Ay i 00600 5B ¥ AP -
85 b gddy 8¢ _ fidd
; . ] 7 b - — 8- &
- g3
o
-
-
:
s
i |
i
et 2 g 8

1AS2095 1D} Z} & W PUS) 5651 AN
§dS-ehds
JIUDIBJJI(] SUOZ INOH~T Xe]

i BHS—EIHUS
| souaIaI([ dUOZQ INOH-T XeN

161 @.nbi4

LAsRqgE ‘W 2| @ A PUB 5661 AP
BUS—ZIS

JIURISJJI(F SUOZ() INOH~-T XB]A



(£72) 1e 9z1 =xeW “(1°1) 3¢ 666—=UIN
00:00:0 LB6L B¢ duNr

ONOW

w (99°1€) 18 [LL =xen (L"1) 18 666-=Uli
. 00:00:0 LBGL"Zg aunp

q(cz99) Te ogL =xei (L'1) 12 p66-=UIN

00:00:0 L6619 3unr

gdd | 8S L 85 L qdd
55 g5
0L 02
5B S8
001 0oL |
511 SLL |
0EL 0L
Spl Spl
E6 091 091
wyZL s[onuod el dis. WYzl $|0uod 23 dIS uBiZL s|onuod el dis
L6. 3UNf A-WVN LASeqog dis L6. 3UnP A-WYN LAseqgs dis 16. 3UNp A-WYN LAseqge dis
(91°5E) 18 21 =xe “(1'1) T §66-=UIN avan 1 (0g°gE) 18 pLL =2 ‘(L°L) Te B66-=UIN o (g7Z1) 18 08 =xely (L1) 18 666-=UI o
00:00:0 L661°GZ 3unp S 00:00:0 16612 3unr s 00:00:0 LE6L'EC 3unP 3nve
gdd ddd {8S gdd
o 2 b

wyz| sjonuod el dIs
L6. 3UNP A-WVN 1ASRqeE dIs

auoz() INoH-T yead Aleq

Gl
OEL
Spl |

091

WYz S|ouod ] dIS
L6. 3UNT A-INVN LASeqgs dis

puozo anog-T yead Afeq

epz 2inbi4

ol |
0EL
ol &

091

wyZ1 sjoliuos |3 dis

L6. 3UNp A-W¥N LAseqgg dis

puozQ anoH-T Head Ante(

0L
58
00L
SLL |
0EL

Shl

091



qoz @4nbi4

(99'22) 1 921 =x®M (1)) 1B 666-=UIW woe (£12€) 1 €1 =xeW {}'1) e BBE-=UIA (r128) @ Syl =xe 1'D) 1 666-=UIN e
00°00:0 166412 AInp b A 00°00:0 166102 AInp 00-00-0 166151 AInp e
_ Bg I gdd Hdd
3 % 5 |
1] 0 |
58 58
00k 00} !
GH G |
_i, 0zl gk
H..., ]
_ Srl gyl
T g6 03} R — £6 03k
(1A96)-—ppuD :(upf 71) 1ASR95 Z1HS (1496)--Wpuzm :(unj Z1) |ASRO9E gIHS (1A95)--PUS (UDj 2) 1ASR036 ZIHS
sUDISSIWE 7| uny Afispens suolssius g uny Abajens suoIssiwa g| uny ARajRig
(s5'2%) 551 X2 1) P2 656-=UIN o (1g°ag) 8 75k =@ (1) R 666-=UIN awon” 4 (ge'ey) e 12k =xe (1) 1 666-=U S
00:00°0 F65L8} ANy - 00°00°0 F66L°LL AINP 304 00:00-0 16G1°9L AINp 3044
add i 85 l 85 } add
oF : o s R g — 4 i1
55 & b . 5§
w@ (B 0§
el
53 58 |
ook o0k |
SH- gt |
el 05} e
w1 ; |
03t e | g M et om!
(1A96)-—wpum :(uDi g1) LASRAYE ZIYS (1AgB)--PUD (uDy 1) LASRO96 ZLYS (1496)--puY :(upf g1) [ASROYE Z1HS
SUDISsIWR 2| uny Abajens ! suoissiwe ] uny ABsENS SUDISSIWA 2| uny APaRns
auoz JnoH-1 JYeaJ A[re( oz Ino-1 Yead Alie( T0Z() INOH-T Yead Alle(




(19pe)1e LEL =xepy (11) e 6B6-=UIW SHan
00:00:0 SEBL"0Z aunp i

EB 09l

§]0.3U07) IS jo Jeagd-seunp
wyzglL W-pHY LASeqas dIS ANVN

auoz( JnoH-T ead Areq

(1e'gr)re L1 =xery (11} 38 BE6-=UI
00:00:0 SBELB1 aunp

EB

s[onuon dis jo 19ayg-seunr

WHZL W-PHD LASEASE JIS AWYN

AU0Z(O) INOH-T YeaJ Alle(d

DMONM

b

(Bz'zg)ve 911 =xely (1"L) 18 BE6-=UII e
00:00:0 SBEL'8L aunp anvd

ddd
o

€6 091

sjoluo d[s Jo 13yj-geunp
WYZL W-PHD LASEADE dIS ANVN

SU0Z() INOE-T Yead Alle(l

 (ezee)me ol ey (') BBE-—Uy O (z6'9)28 LOL =Xep (1°1) 8 B66-=UINY T (zere)im e = (') EBE--UIN O
00:00:0 SB6L°L aunp 0w 00:00:0 S66L'9L auNp 00:00:0 SBBL°SL 3unr )
gdd gdd
L o L

<8
0oL
si1
0EL |

cphl

- €6 09l

s|oNuo dIS Jo 103)3-seunp
Uzl W-pPHD LASRA9E dIS AWV

3U0ZQ INOE-T JeaJ Ajre(

£6

sjo3u07 diS 4o 193Y3-Sunp
wyZL W-PHY LASRYE dIS AWYN

auoz( InoH-T yead Are(

20z 24nbi4

s]043u0) dIS Jo 19343-seunr

WYZL W-PHG LASRYSE dIS AWYN

auoz(y InoH-1 qead Alleq




(2b75S) 18 bl =Xepy (L°L) 1 Be6—=UI
00:00:0 SGEL'SE 3unr

S10J1UOT) JIS JO 10ayg-seune
UZL W-pHO 1ASEGSE JIS AWYN

auoz() INOE-T yead AR

(se’LL) e 8SL =xepy [L°L) 78 BBE-=UIW i
00:00:0 S66L'be aunr 3nvd

8s

0EL

sjonuod dis jo 1oay3-seunp

wygl W-pHD LASBASE dIS ANYN

auozQ INoH-T Jead e

T zel) e 1oL =xepy (1°L) 18 666-=UIW v

00:00:0 SEEL'EZ aunp ENEY

B

sjoau0] dIS Jo 123ag-seunp
UDZL W-pHD LASBYOE IS AWYN

auoz() InoH-T Jead Ared

8¢ L 9d

0L

Q0L 7

(Lops) e crL =xeiy (1°1) e BEB—=UI} onow
00°00:0 SB61°2Z aunr s

— €6 09t

S|oNUOD dIS J0 193y -SEunr
WHZL W-PLS 1ASeq9E dIS AWNYN

JUOZ( INOE-T Hedd Alle

poz @4nbig

(19bc)1e LEL =R (11) 18 6eB-=UIlY i
00:00:0 SEBL'1Z aunp A

8s L ddd
, ok

sjoauol d|iS 1o 12313 -ssunp
WHZL W-PLG LASRq96 dIS AWVN

auozQ InoH-T yead Alle(




h(62E)Te 1 =xep (€9'9) 18 - =uIW

{gco)1e | =xely (08%p) 18 ¢- =W

fal el U]

- =¥XeIN ‘g) e - =Ulpy faltall] . . q ;a
HEe ﬁc% 00:0 ﬁ%ﬁwﬂ::ﬁ sk 00:00:0 L66L°ZE sunp 00:00:0 166179 aunr _ ggm
. ddd %\: __ L : mm\.t\\ . m..m_n__..”._,
\\ | .
| s .
u{r.r, : , S uf}l. z-
~
= _.I
| L
: .
L g 77 £6 — lee ¢ . umm ¢
i : - (epis uny g1 — I prHo:(gis 20) - (e81s20) wy g1 —— W pHoi(gis20) - (e81S/0,
E_ Nm%;_,w_mﬂmwh mmmm.mmw Leﬁ 20 {eso]) sanunn ¢z 0 Jo 19343 (emo)) sampun gg'0 jo 10343
T i e s i z e ~
‘g rez =xew (798 1R [ =UI owan g (egp)re g =xepy (g g 18 2- =ul awow 4 (gg'G)re L =xel ‘(BST) e L
(@59 Hcm“ oqc_‘_,_m%__mwu aunp i k 00:00:0 L6 PZ aunp 8 00:00:0 LB6L'EZ aunp _
: ] 4185
= _ W
W . ; - -
L . %\7._\/\,/
) \J._‘l,._.fcﬂu,.
ALy
2 b
“‘w\.\'ﬂ_ F £ k)
| z\,u u a,_ p
ﬂ 2 \% £6 I g6 ——p wmm g
—— Loy (gis - (epis wy ZL —— A pHo:(gis 200 - (egisz0) wy Z1 —- K pHo: mtm.mo - (egis/0
E @.s_u_m&ﬂ__w,m mmw%w ﬁmeﬂ_ - (emo[) s3l|N GZ'0 Jo 19343 (emol) satnian §z°040 193413
10]J UIJJI(J SUOZQ) 10[J SURISPJI(] SUOZ 10[d SIURIIJJI(T 2UOZQ

ez 2inbi4




{eo'siee =eW 1e9'd) B 5 =uly
00:00:0 1661°12 AlnT

By ®l =X 1299 By- =UN
00°00°0 165102 AT

7
.

(S99 L0 =XeW T29'9) P2 £~ =UIN
00:00:0 16646E AP

g

=

)

1l
£6 g " £b
(1aseqgs) Wi mn 5¢ J0 Pay3 (1AsRqgR) 1 Ul N 5 40 ey g (1aseqgg) ¥ ul Iyn 57 40 Payy
g pue 2g uny ABapns 20z Jo uosiedwol g pue g uny Afayens gz Jo uostredwo) g pue Bg uny ARAENS £00Z J0 uoskedwo)
(05912 =xeW {a2%) P - =N e (5D P} =XKW (e P2~ =uN wn i (sa'R)R L =W (3) £~ UKW
00:00:0 16619k AInr

00:00:0 FE61'SE Alnp

(1Aseqgg) w1 Wl N 57 40 Pay3
g pue g uny AB3RNS 007 40 uosLeduoy

AOUAIIJJI(] SUOZ) INOH-T Yedd

00:00:0 6B 2} Alnr

— ¢

(14sqg6) 'l U1 |1 57 J0 a3
g pue g uny AfsyeNs £002 40 uostedwo)

paayyi(f du0ZQ INOH-T e

qlz ainbiy

£6

(1asRqgE) W] Ul 4N 57 40 9803
g pue Bg Uny ARBRAIS 200 0 Uosuedwo)

PIBYJI(I SUOZO INOH-T B3




(el =EN (5T rI- =un
00°00°0 566102 3unp

NN "_‘
fq i
304

gdd
8- o

(est)me =xeW 165%6) 1B~ =UN
00:00°0 G615} aunp

f

(5D @ =xew {9l R E- =UIN
00:00:0 S661°g} aunp

{ i .

"_” i | /N.\I
o | ux i J
, vl _H\N L& N L 7l
le 3l ) oI g o
(o)) sayinn 57040 Py3 (ex0]) s3I 52040 3BT (=e40]) saunn 52040 Pay3
UDjZ} -PUD |ASEASE BIS20-|ASRA9E BRISL AWV UDfZ} -PUE) |ASROYE BISI0-1ASRAYE BRISL0 AWV UD[Z} W-PUD) FASBOGE §1SL0-1ASRq96 RRISL0 AWV
10[d IOUBIRJJI( SUOZ 10[ ] 9IUSISJJI(] SUOZ) 10[J USISJJI(] SUOZ
(a9 el =W (19'9) P £~ =uy i (2aB B0 =xe (59°9) 2~ =UN " (os9) ez =xew {39's) @ 2~ =uI
00:00°0 S66}'2} 3unp ates 00:00:0 S661°31 3unr atvs 00:00+0 566451 3unp
i 8d 85 I
8- )\I\,\ P n 7 b 1 b
¥ o =y
0= - ;
- r
NI I
z |
g
. | a\
\ S ki
| ) | Lo~
7 Y 3 ¥l rd pl
ﬁ\ i R 17 i

(emo]) saiymn 52050 Pay3
UDjg| W~PUL) |ASRA0E $ISI0-1ASRAY5 BYISI0 AW

10][J SOURISJJI(] SUOZ)

{emo]) sanpnn 57040 B3I

UD{Z | W~PUE) |ASEAE §4SL0~|ASRASE BRIEL0 AWYTI
10[J FIUAIJJI(] SUOZQ

o1z ainbi4

(ewo] saiynn 57040 P
UBZ| §-PUD |ASROGE BIS20-ASBQE BRISLD AWV

101 20USISJJI(] SUOZD



(e’ e | =xel (65°) B &- =UIW
00:00:0 5664 'SE aunp

85 3

L

/
ra \Hw .
1 s
N

il
S,

"~

- ! i
7 i
i b

(emo]) saryinn 57040 Pay3
UDZ | W-PUD) LASBOQE BSZ0-LASROSE BRSO AWYN

J0]J 29UIIBYJI(] SUDZ()

£6

faltialy ]
fiq
ENTP]

ad

dl

(295 9 =xe {g5's) 5~ =uIW
00:00:0 56612 aunp

BRQa

(A 5

(emo)) sayinn 52040 a3

ubjgl W-PUI LASRE §is20-|ASRARE BRISL) AWV
10[J 2IUIISJJI(] SUOZO

(sst ez =xe {e5y) 29— =u
D0:00:0 §661°€2 3unp

MJ;

Vs -
[ b

£6

(esio]) salyn 5z 00 pay3
Wiz W-PHD LASEO9E BASL0-[ASEAYE BRIELD AWYN

10 S0UaJI3JJI(] SUOZ

DHIN

(D e} =xen {03'd) p&- =uN
00:00°0 66422 3unp

b

(eaof) saiy(un 52040 Pay3
UDjZ} W-PUD |ASROZ5 BiS/0-|ASEYE ERISLD AWV

10[J S0UIJJI(] FUOZQ

plLg @2inbi4

(s E | =xeW (60 B 5- =UW
00:00°0 S65412 unp

8§ l

.ls.,\ b
e
s

)

—

R <
(emo]) sayn 52040 Pay3
UDIZ| -PUY) [ASRO9E $ISI0~ASROYE BRISZ) AW

101 39UAIS]JI(] SUOZQ

£6




(e =reW g s- =uw
00:00°0 SE6L°E} Aop

IasEqsE ‘UK 2} & PUD SE6L AT
fHS-T4HS

OURIBYJI(] SUOZO INOH-T XeJA

(g g1 =eep (L9 - =upW
00:00°0 9651} AInp

85

—

x

—

|AseGo6 U 21 @ W PHD 5651 AINP
BHS-ERHS

RIS UOZO INOH-T XeI

NI
fit
annd

Bdd
8-

(9 e = (pLY) B E- =U
00:00:0 96611 Anr

8%

\1
- pi-
d ol
wl

LAsags ‘Wiz @ W PUSD S6EL AT
BHS-®RUS

OUAIIJJI(T UOZQ INOH-T XN

i

(s re =W (g2 |- =ul
00:00°0 S66L°DL AN

O |

L

8l

JASEO3E "U{ 2} & W PLE) SBEF AT
$HS5-egHs

IURIRJJI(] SUOZO INOH—T XBJA

oLz 2inbi4

(s5 el =N Fiore- =uy
00° 0900 SE61°8 AInr

25 8 i add
= ; - (2 8l~
-~ JWF |
e "t ) : - 5
l\\ E SRR r (15
Wf\,} ﬁ/ gq-
Nl
4
.r} g
| - 0 i
(\ K " -
\\Mm i 8

|Aseag6 ‘UN 2} &) W PHD 5651 Al
8HS-28HS

OIS SUDZ O INOF]-T XeJN



(G5 e =W {155 1~ =W
00:00:0 566L°31 Anp

LAseagE U0y 21 & W PLD §661 Anp
BHS-REHS

JOURIJJI(J SUOZQ INOH-T XeA

EsDez oW (sEpl- = 0
00:00:0 966+ 24 AIne

\ ,
\Ni#
, . "k
o "

i M s 3

LASEqIE ‘W 21 & N PHD SEGE AInT

; SHS-BEHS
|eouaXagJI([ 2UOZQO INOH-T XB

|.a...

G5 B =X ,EEE- =uil u_m__b (og5) e | =xep {55°9) 2 £~ =W | aH “ (g9 e =N (gD Ee- =uy NN
00:00° 56619} AInr an | 00000 65} Anr ) 00°00:0 S66H 51 Alnr atba
m_mnmw ﬂmm.n_ . P b ﬁm&
- vi- B
- 0= o
B- 8- s~
- 3 3
2 4 2
9 9 7 9
i o | m o g "l
3 Bl w L_ N "8
3l 8l b o5 \% — g w _

1ASRO96 ‘Uupf 2| B 14 PUBD 5661 AInf
BHS-BENS

JOUBIBIJI(] FUOZQ JNOH—T XeW

Jaseqgg ‘W 21 @ W PUD 8661 AP
BHS-28HS

U IS JI( sU0Z( INCH T BN

112 21nbi4

LAseqgE “Upf 21 & WPUD SE6E AN
3US-BEHS

80URIAJJI(] SUOZ INOH -] XBW




00:00°0 L6618z aunr

S
7 o I
~ /
Kl\?
iy Pal g /J_,
— H f
N
!
.ﬂ\.-.r
L
e 7 (
)i ;
i
Lo { ]
>
i nﬁﬁ g

joLuod Aljin e1xa Jo 10843

T (goeg)ie | =wew LRI E- U

£6
2L —— W pHo:(1aseqos dis) - (eglas™ |aseqog dis)

LL
g1
0é

£

jevp) ez =xep (op'22) e g- =iy o
,_, 00:00:0 1661/ 2unp L)
S L

wm.l i 5 F

LL

S

[P 1 .

ey
,ﬁ\ ?H i — €6 02

W pu:(Laseqgg dis) - (eglis™ Laseqgg dis)
[o.nuos AN ea1xa jo Jo3y7

faltaI
fig
anvd

| add

QNJ m

fbLog) e z =xew (gp'ca) 1B g- =uip
00:00:0 L6619 aunr

91-

13

A

Ll

g1

€6 0¢

- PHD:(Laseqgs dis) - (eglis |aseqgg dis)
[o41uod AQNn eaixa Jo 10ap3

(82°61) 1e b =xep “(6g'2) ¥e p— =i

00:00:0 LBBL'GE aunp
8%

% va X
Mmm 4

L h&ﬁ,

01U AN Bijxa Jo 1933

10]J SoUIJJI(] SUOZQO

E6

I ¢l —— i pHo:(1aseqgg dis) - (eg s |aseqgg dis)

falyita 0]
dq
and

9dd |
0z- ¢

g1-

gl
0¢

Jog'BL) 18 S =Xepy (/2°8g) 1@ p- =uIn

| i P (1aseagEdis) - (ez1as ™ 1Aseqgs dis)

00:00:0 L66LpC 3unr

aL

€6 0¢

|o3u0D Agi[IIn el1x3 Jo 193y

ezz 24nbi4

101 39USIIJJI(] SUOZ()

ja )ik}

(6ol =xepw (g7 e g~ =
00:00:0 LB6LEE aunp

9l

E6 0c

- puD:(Laseqgs dis) - (ez|4s Laseqgg dis)
Jod1uos AjjIn eaxa Jo 1037

10]J 29URIRJJI(] QUOZQ




OHOH

(a3%9) | =xel (ki) B 5 =uIN
00:00:0 166112 AP

=3

| 85 b

(paye) 1 =xeW (26725 Bi- =UIN o
00:00:0 166102 Alnp

ININ

(1epe) iz =xel (eg0l) B Y- =UIN
00:00°0 L6GLEL AP

A\ 143

g
o “...,.
i BE |
£ gl & £ £ g &
(1Aseqgp) I)E9 dIS jsed [auos Ayjgn BIXe 4o 133 | asergE) (23 dIS 1sed |0ajU0I AN BAX3 40 PRy ‘hoeqgs) [/ea IS Jsed joxpuo AN BAXE JO paRd
Bg| pUR 7 uny ABajens 00z Jo uostedwon 7] pUe 3} uny ABajens 200z Jo uaskedwo] { =21 pue g} uny ABapens 200z jo uosuedwo)
(rog) 2 =xeM (rziz) 1 5- =UIN e (z8'ce) By =xep (57 9~ =ulW o (s9°32) 129 =xep {0g'1E) I 5~ =uI o
D0:00-0 166481 AP 2w 00°00°0 L66H°L Alnp 218 00:00:0 LBSL'9L AInp
8dd
R I oo
p- o Fh-
0l- | 0L~
g- g-
- F
H ” . , g
4 \‘ . ] x \le B | ; \
RS R | SRR AR
rw tw . i
S £ 8 :

(14seqgE) I3 IS 15ed [04jU02 AN BIXE 0 a3
eZ] pue g} uny Afajens 200z Jo uostedwo)

OUSIIJJI(] QUOZQ INOH-T Mead

W 1
ASEQE) 22 IS 15Bd jaupuoa Apgn eixa jo pay3
®7| pUe g} uny ABaens 200z Jo uostredwio]

jpIay1(r sUOZ(Q INOH-T Y83

qzz ainbi4

€6

seqge) (/e dIS ised josuoa Ajin eiyxa 1o pay3
®Z| PUE | uny ARaRAS 2002 o uostredwo)

hIJJI(] 2UOZ(Q) ANOE]-T Yead




(982 & | =X 19g'0E) & 3 =UIN

w29 BT =X (9T H) By =N ;
00°00:0 5651 °3} aunp

(wyd e =xep {gg'za) ey =uN !
00:00°0 SB5) I unr

00:00°0 66102 3unr
! 2 b
& £6 ﬁ i £6
o0 AN BIXE J0 Py (04309 AY[N BAX3 40 PRpT [e4U03 AYjIpreyXa J0 PRUT
UDjZ] W-PUS) pASEOSE dis-eglis LARRaEE dis AWV Uiz} W-PUY |Astqgs dis-BZ1s |ASBAYE dis AWV Unjz] W-PUB |ASenag dis-BZLis | ASEqgE dis AWYR
10]J 22USISJJI(T FUOZ() 101 SOUIJI([ FUOZD 10[J SOUBISJJI([ SUOZO
e By oW e RS- =uW o (ov'sh) 2 =xep {01 4) £~ =l (197 Bt =XeR (£ 20 |2 §- =UK
D000 S6612F aunf 00:00:0 56619) 3unp 00:00°0 566151 unp

|oues Ay BIXa J0 Pal
unjz|. W-pun paeeqgp dis-egpie jAceqgp die AWYN

10]J AIUAIRJJI([ SUOCZ()

c!m i - gF 5

oD Ap[Rn B4jX2 40 19343

UB{Z) W-PUD LAstags die-Rglie LACROYE CIE AW
10[J 0USIBJII(] QUOZ)

£6

[ojuod AnnBixa jo pays
upjz} W—PUp jAteqgp die-ege |azeqgg die AR

10[J SIUSIIJJI([ SUOZO

2zz ainbi4



(199 e =xep {1EE) P 9- =Uly e (eg's) &9 =x= {5¢°6) 9 =U
00°00°0 §661 G2 aunr 2 00°00°0 S8} 92 unp
85 3 gdd 85 I
=i m bW =t e by
: i 1
0k~ . %
/ [ . e Y
ﬁ N : _
: ! 0
: i | “
ﬂ S J m tv _
M & o o e £
0403 AN BAXA 40 3333 [o4u0 A BAX8 40 03T _
UDjg) W-pup) |Aseqge dis-egls LAseqgp dis AWV | UDigk W-puD aseags dis-2zpis jasengg dis AWV
10]J SoUSISJII(J SUOZ _‘ 101 d IUIJJI(T QUOZ)

(o ez oW {gd Bs- W oo g (sg'09 2 =xew (0g'31) B4~ =W Ao (scs#) 2 =xeW (50%1) 8 6 =UIl
00°00°0 SB6} 22 aunr w0 00°00:0 56612 3unr i 00:00°0 56611 unp
85 I : 9dd 85 }
\\\ ,_.. : ¥
U ,
L ._u...\ 01— |
M .\._..z.l L\x B e
. .
- Z
.?/ : £ m
m/ 0
7 m | "
i £ £6 o &
[04}1103 AYIN BIXE JO PRy _ (D4U03 AN BAXE J0 13303 {04302 AN BALXE 40 oAy T
ubfg) W-PUB) |ASeagg is-2gLis |ASeqgs cis AWV . Uiz W-puD LASeqSs dis-eziis LAseqgs dis AW Uz} W-PUY |ASeqgg dis-Bglis |AseqgE dis AWYD
101, J SoU3ISJI(] SUCZ() _ | 101d SOURISJI(] UOZO) 10]J @OUSIBJI(] UOZO)

pzg @4nbid



H

i

JNIH

Zem e =xen {1 18 5 =up
00:06:0 S66°SE AP

o

LAseqgE ‘U g} @ W PUD 5661 AInp
ZiS-BIHS

S0UAIJI([ 2UOZQ INOH-T XBA

y

QANON
fig
3k

Bdi
8-

(0'sgez =xem {1gee) P b- U
00:00°0 566121 Alor

k-

o=

14SEq95 ‘UDY 2} & W PUD) 566} Anr
eIHS-BZIES

J0UAIAYI(] SUOZQ) INOH-T XeJN

N (1 P S e T T

fiq
k4

00:30:0 5664 HL Alnr

I 2]~
P
o
g-

Nl

113

it A.

FH

Ly

1452495 ‘WD| 21 @ W PUD 5561 AInp
ZHIS-BElHS

JQUIIBJJI(] QUOZQ) ANOH-T XBJN

4] 3

S onaw |

8dd

JHIN
fiq
Inmd
ddd ;
-

(ps'sp) & =xep (e%) 1 £ =uIN
00:00°0 566161 Atnp

[ASeqg6 ‘WDl 2} @ W PUD) 566) AInp
ZIHS-B2IHS

E6

OUIIIJJI(] SUOZQ INOH - XBJA]

2gz @2inbi4

T (osEe eI B SN
00:00°0 36645 Ainr

vl

8t

HASEQQE ‘U 2| @ W PUD G661 AInp
2HIS-RELHS

JOTMAIYJI(] AUCZ() INOF-T XEJA



(6a72p) 10 0 =xely (18716} ¥ 9- =UIy

falita ]

(822201 0 =xel ‘(42'22) 16 - =y

jalilla U]

IMIN

{ggob) 12 0 =xepy (6907) 1e - =N

101U0D TIOA BIIX3 JO 19347

10[J 20U3JIIYJI([ SUOZ)

¥zl —— W pun:(laseqgs dis) - (qzZ14s Laseqgg dis)

101U0D DA BIIX3 JO 19313

10]J 22UIIS)JI(] SUOZ()

egz 2.nbi4

— W pUDi(LAseqes dis) — (qZ14s™ LAseqgg dis)

00:00:0 L6618 3unr save 00:00:0 L66L°Z¢ 3unr b 00:00:0 16619 aunr
as L ddd L add 8% L
= 7 L 02— = s 06~ = “l\.\k\_ -/ L
: { '
I 91~ 91- | - J'- |
) /_.,_ LL- L1 \\l : L\}.r_.,
i \ | .
F o 4= T, \ P
. N
/H & Z-
: \H_ Z Z
=Y ﬂlx 7 Fa* - L g
- LL Y , LL SR b & LL [
f 9l ﬁ _ | \\. = f 9l /\mw \__; i 9L
£ N ...u...\\\d : . 3 i
g oz T g oz 1ol &6 0z
121 -— W PLUD:(Laseqggdis) - (qZL4ST1aseqEs dis) |- W pLD:(Laseqgg dis) - (qz1ds” Laseqes dis) - pHos(Laseqgs dis) - (qzLisT Laseqgg dis)
|oIU0D T3DA BA1%3 JO 10343 [041U0D2 TI0A BAXA [0 10343 : [OJJUOD TJIOA BAIXS JO 193]
(beLe)1e | =XeW (892 0L- =W M 1 (Zg'9e)1e 0 =xe “(6502) e /- =UIN o (7g°'82) 2 0 =Xely “(0£°9) 18 5 =UIN S
00:00:0 L66L'GZ 3unr o 00:00:0 LE6LPZ 3unr aave | 00:00:0 LE6L'EZ 3unr save
8% L gdd |8 L 9dd ps L qdd
——ip 7 L oz- = L oz L oz-
el s
_ | La&.m _ 91~ - 91- 9L~
i o .ﬁw
L4 . J.,_ _._.| | _.—.l _._.I.
\J...I?,MM\ : § : ;
MVJL i o \ -
_ 4 . Z R 4
[T~ [, e
% g : 0 mn , Z e s . 2
““\ . , . i i .Ms..xl.\_ K 5
ﬁ...y 3 Ly - Ll W LL J . _.uli Ll
x\w T.m X . e 91 r\ﬂ\v 9L Rmv :L.x ¥ ~ a
L fE /Y g8 02 , 86 0z A g8 0z

i puni(laseqgg dis) - (qg1is Laseqgg dis)
; [0JIU0D DDA edlxa Jo 1933

10[J SIUSISJJI(] SUCZ




JHIH

(155 0 =B 59°G2) I8 £~ =UIW
00:00°0 L8112 Alnr

a5 b

&6

(1a5qgp) I[ea dIS Jed (04303 DOA RIS J0 pay3
qel pue g| uny Afisgens 200z 4o Uostedwo)

| 8 }

{aseqgg) |23 dIS i5ed |ouo3 HOA RIS J0 Py

(peoR) 0 =xep (58%e) 1B 2~ =uIN

3 fig
00°00°0 166102 AINp

ELLE]

¥l-

wl

NI

w\ e o
arl g .
w LY A | g

oz Pue g} uny ARayeus 207 J0 uosiedwo)

falltel 4

8dd

o 8

N
fig
ndd

8dd

(crmd e =xep {9222 18 2~ =N
00:00:0 I651'5L Anp

3 \Mﬁ B s
SEqYE) (B9 dIS i5ed (003 DA BIPEJ0 a7
| agk pue g} uny Abapag 2002 40 uosiediuog

DHI

(e =xen {8972 R 01— =uW
00:00:0 £661°3} Amp

- €6

{1as20gg) I/ea dIS j5Bd jouod JOA BIXE JO Py
0z} PUe g} uny ABajRAS /007 40 uosiredwo)

JIUAIBJJI(] SUOZQ INOH-T B3]

JHIN

(s5'1) @0 =Xe TpB'CE) B G- =UIN
00:00°0 16612} Anr

b (ssrd R0 e (192 B 21 Uiy
00:00°0 166191 AInr

€6

{segs) [ dis 152d 03 oA e 4o Py
{ qg1 pue g uny ABapeng /0gg Jo uosweduo)

mtmt_m JUOZQ) INOF]-T Y83

qgg ainbi4

&b

| AseqgE) [Fea oIS 358 ju0a Y0 BIXB 40 P8y
| qg} pue g uny ARejeng 2007 Jo uosueduio)

P 2U0Z( INOH-T e3d




(sg'1e) 0 =xep (65%2) B 9- =UIW
00:°00°0 SB6H'DE 3unp

W

aNIM
i
Jnhd

(Bsy) o =xep (2r'pe) 8 g~ =UW
00:00:0 S661'6). 3unp

I

(orem o =xep (g2'ce) @ g- =W
00:00-0 S661°8) Bunp

ANIM
fiq
and

add gdd
I - = b 8- =
f-
- |
ml
N-
2 2
39 ,.m.a g
i a
o ﬂ ,R \ 5|
£ 3 £6 f £6
|03 JOA BIX3 JO 133 (01103 A RIS J0 P93y 043103 O/ BIYX3 40 J343
UbfZ| W-PHD LASROgE dis-0zHs LASRagE dis AWV UB{g}, W-PUB) |ASeqgs dis-qelis |Aseags dis AW UDjZ| W-PU |Aseqgs dis-0zLis |ASROZE OIS AWYIL
10]J 2oUIJJI([ SUOZ( 10[J 92UIJJI([ QUOZ() 10]J 20URIYJI([ SUOZ
(se'9) R 0 =e {99720 B 5 = aon 3 (o5's) 0 =xew (63°52) 4~ =W o (159 20 =% {892} B 9~ =UIN i
00:00:0 SEGH24 unp 00:00:0 S651°9} unr sivi 00:00°0 56615} sunr e
&5 4 85 b mn_n_ 8dd
— } = 1 !
" ol
H“ \L\.
s, '\
A’ |
A B , d
{ i<l _ £6 g 26

£6

JouU0 A BIYXS J0 Py
UBiZ} W-PUD LAseqgs dis-qglis Laseqgs dis AWYN

10]d SOURISJJI(] AUOZ

[O4LID3 JOA BAXE O PRUT
Uiz} W-pus Laseqes dis-cglis |Aseggs dis AWYN

10]J 99URIBJJI(] SUOZ

o¢z ainbig

04303 DO BIPXR 40 YT
UDfgh W-PUD LASeags dis-qzie LAseqas dis AWy

10[J ¥DUSIIJJI(] SUOZQ)



8

(98%e) 21 =xey (59°c0) B 8- =uIl
00°00:0 S6515Z 3unp

5 b

o403 HOA B J0 Py

£6

UBjZL W-PUD |ASeOgE dis-Oz|4s” LAaseqap dis AW
10[J 22URIJJI(] SUOZ()

rg2e) 1L = (oa'sd) ol-=ul
00:00°0 5661%2 aunp

85 I

o

e
V.
w\ _A\.R o

|03 JOA BIXE 40 PaYT
upjzL W-puD |aseqes dis-qzlie Laseqgs dis AN

J01d 3USISHL(J SUOZQ

6

ANIK

(B250 &1 =xepW {29'12) 8- =uy
00:00:0 S661°E2 aurp

85 b
Vel ?
L ,
3 g <\.W . _.,_.
AN rﬁ

&6

[043u03 304 BIYXE JO Paig
UDiz} W-pUD Jaseqgg dis-ggjis LAseags dis AWYN

10[J 99UdI3JJI(] AUCZ()

85

(2652 D =XeW (e3'02)  £l- Ul
D0°00°0 565122 3une

s ‘

w

f\%

/ﬂ
ORUD3I DOA BIX3 0 Py

c6

unjg| W-pus |aseqgs dis-gqzpis [Aseqgs dis AWM
101d SoUSIDJJI(] SQUOZ)

pgz @inbi4

(L0 RO =W .E_ 12) B 9- =UIy
00:00°0 5661°12 sunp

85 b

S
) M Vs .
|04BT J0OA BAYXE J0 P8l T

UDjz| W-PUY) |AsRqYg dis-qzlie [Aseqas dis AWYN
101 J @2UdJI3JJI(] SUOZ))




(2802 0 =@ (py'22) 12 9- =Ul agn
00:00:0 SEEL'EL AP Wi

8dd

Qi

1
143

8

}aseqgs ‘wy 21 @ W PLS 5661 Anp
chHS-q21Hds

OUSIBJJI(] SUOZ() INOF—T X8

(69°'02) 20 =xep (59'02) e 5 =UIN o
00:00°0 566174 AP
8dd
i 81~

7o)
o b

N o

143

,,\m. o g
LAsRGgE ‘W 2} B W PUD 566: AT
ZIS-0ZLHS

£6 i

mmunmnmt_ﬁ JUOZ() ANOH-T XeJy

- (e SN ST RE-uN Ak
00°00:0 S66 1 AP i

L ASeOYE U 2} @ | PUB 5661 AP
IHS-RIS

DUBISJI(] dUOZ() INOH-T XeA

THIK

(‘a0 =en {52 2 g- =up
DO:00:0 56610 Alnr

JaseagE Wj g1 & W PLS) 5661 Anr
ehHS-qeles

OUBIBJII(] SUOZ(Q JNOH—T XBJA

agz ainbi4

b

(M ®0 RO RS- U oo
0C-00°0 $6645 AInr o
fdd
F “—‘l

- |

13

13

m_ | %__“

LAseqg5 Wl 2| B W PUD) 566 AInp
Zhd5-aZIHS

Eb 18

3IUDISJJI([ QUOZQ) INOH—T Xe]



JHOK

(epe9) mo =xep (95'ge) o 5~ =uWp
00:00:0 566181 AInr

85

ol

£l

8l

|AsBqgE “upj 2} & W PUS 5661 Alnp
ZHH5-9Z1HS

JDUBIIJI([ SUOZ() INOH T XBJA]

&

(08 1m0 =xel {p9'ge) & G- =Uiy u__m.z

3nvd

00:00:0 5661 2L AInp
85 1

=7

143

8l

JAaseqqs ‘wy g) @ W P §66) ANf
THHS-qElds

DUIB]JI (] SUOZO INOE-T XBIA

- REL SN g R S 2oy @R enielee suA o | GRS RS W R
DR i 00°00°0 56543k AInr s 00:00:0 S661% | 4IPF 2
. PR T : v __Fm_n_n_ mm,l R _ ﬁmn_E * - _ Emn_m_
Bt pl- tl- yh-
f\x. o - a-
p. \ NJ ¥ g g
¢ o -
b 2 i .
S 3 g
;“, : I. Bt ] o
,,\wv R > #l bt i
\% _mm 2 o 8

|A5ROYE U0 21 &Y PUD 5661 AIng
TSR LHS

JVUBIAJI(J SUOZQ INOH -] XBIA

}ASROZ6 WD 2 @ W PUD SE6 AT
tHHS9elds

|souIaI(T SUOZQ INOH-T XEIN

Jgz ainbiy

}4SBAYE UL 2} @ W PHD 8661 AP
¢IHS-g IS

IUAIIJJI(] SUOZQ INOH-T XBA



(1’110 =xep (¢0p) e E1- =ully
00:00:0 L6618 aunp

£6
1s)

wy Z1 -
S3NIIN SZ'0 U0 paseq §,5q Jo 19343

(I'Dreo =xew (sze) 1 0l- =Uy
00-00:0 L6612 aunp

£6

A 2L - W pUD:(LAaseqgg eeo o) - (qLis)
SAUN GZ'0 U0 paseq .94 Jo 19343

g

qlzeap) 1e 0 =xew (¢p /S) 18 pL- =uly
00:00:0 L661°9Z aunp

€6

1y 21 - W pLo:(1Aseqgg eea/z0) - (q14s)
Sa|In §Z°0 Uo paseq $.9q 10 1ay3

(z226) 1 8 =xe (29'96) 18 61— =uipy
00:00:0 LBL'SZ 3unr

E6

wy Z1 - W pUD:(1aseqes ees o) - (q148)
$3NIN GZ'0 U0 Paseq §,24 Jo 19313

10]J S0UBI3JJI(] SUCZQ

(0216) e b1 =xew (b 2S) 1e Zg— =uIn
00:00:0 L661Pg aunp

£6

wy g - W pHa:(Laseqgg ees /o) - (qLis)
SalI|IN Gz 0 uo paseq s,9q 0 10343
10]J FOUIJJI(] SUVZ

efz ainbi4

oM
fq
anvd

fdd |

B0t Z1L - W pLD:(1aseqgg eeszq) - (q1is)

(ge 1 e 9 =xey “(1p'/G) e /- =uIy
00:00:0 LBGL'EE Aunp

8< L

£6
SaNNN S0 Uo paseq §,9q Jo 39343
10]J 20URIAJJI(] QUOZ()

fel3Tell
fiq
anvd

ddd




(o) ®o =xew {2'ee) 91— =uy
00:00:0 L66L°12 AINP

&6

{1aseagE) suoipuos Arepunoq 57 o a3
qj pue | uny ABays /g jo uosiedo)

NN
fig
3n4d

N GRE R SeW (618) B 8- =W

D0-00:0 166102 Alnp

Eb

{1aseqyp) suoiypuos Arepunoq 5z 40 9343
q} pue | uny Abajens 100z Jo uostedwoy

JNIK

k

ST T T T T
00°00°0 166} 5} AInr

(1aseqyE) suoiypuocs AlRpuncq 57 40 1313
q} pue | uny ABRAS {002 J0 uosiredwo)

€6

JHIK

fig
ELLE]

gdd

(e r 1 =rep (e'2r) R 2k~ =UIN (D ez =xen (82729 1 51~ =ui (5290 ® 2 =xeW (zy'19) 8 £2- =UIN anon
00:00:0 L66L'SL Anr 00°00:0 k66121 Anr 00-00-0 166191 AInp 3044
25 ! 8g I 8dd
8l- b o g —— e B gk~
pi- § L
o o (8
ml
o -
L S 2
. ”. ) ' _.  “ | A, S 8
SR (R RN oL
,,,,, 17 Wl T SR |
i s iy e D s
4 A £6 g g “dg g

{1 asRqgg) suolypuoa ArRpUNOq 57 40 13343
a1 pue | uny ABaeNS 200g Jo uosteduo)

3OUAIANJI(] SUOZQ INOE-T Mead

{1aseqgg) suoippuos Arepunoq 5z Jo Pay3
q} pue | uny ABaaS 200z jo uostedwo]

baayji( su0ZQ INOH-T YeaJ

AT

(14seq9E) sUOKPUOD AfEpuUNOY 57 10 WA
qi pue | uny ABagens 700¢ Jo uosiredwo)

hI9JJ1(] QUOZQ) JNOH-T qead



(z999) 8 92 =xe (5v'2) P £1- =uN

JHIH

(9 e 1 =xep {e1') B 92— =Wk

QHIN

(Zsd ' =W {sg'25) ® 12— =uN

00:00:0 §661 02 3unp 00:00:0 §661 61 2unr i 00:00:0 566181 2unp
8dd
3 b a}- b
bi-
o~
ml
Nl
:
3
ol
: vl
£6 g5 g &
suojpuos Alepunog §7 .0 40 Pay3 suoIpU0g ARPURDE G770 40 8H3 suolppuo) Alpunag 5z 040 Py
UDIZ} W-PUB) |ASBOYE ERIZ0-GLIS AWV UDIZ} W-PUD |ASBAS5 EEIL0-THLS AWV Ubfz} W-PUD LASEAgE BRAL0-GLS ANV
10[d SOUIDJJI(J QUOZ 10[J SoUIJJI(J SUOZ 10[J 2QUaIJJI(J QUOZD
(r1°29) ® 11 =xew {5'29) P 81~ =U o Ce e NI Er- U o (2999 e L1 =xeW (2'28) 1 L= =UIW Ach
00°00°0 56642} 3unr 00:00:0 58619} 3unp s 00:00:0 §661°G} aunr
gdd
I I gL 3
#i-
0 |
ml
NI.
2
g
o
¥l
£ £6 8 £6

suoippuo) ABpUNog 57010 P
UB{Z} W-PU) |ASBAE BRIZ0-G1S AWK

10[J 99UIJI(J QUOZ

suolppuo) Arpunog 570 0 Py
uDiz} W-puy LASEOYE EeZ0-TLIs AW

10]J SPUIBJI(] SUOZ

a4z 9inbi4

suopuoy AlRpUNDY 57 040 Py

UDjZ), W-PLSY |ASBAgE 2R20~GUS AWV
10[J 9IUISLI(T SUOZQ




(69190 18 1y =x= (229 & 22— =uIy

OHIN

{95°29) 18 12 =xe (gp'ed) 1 0g- =uIN

el L |
i

00:00°0 566} ‘52 3unp 3t 00:00:0 566 3unr 3t
8 f fdd
= gL ,
¥l-
o- f
o
NI
[
g
ot
bl
8l
suoppuoy _rm_u_._zmm S 0jopayg suolypuc) ..ﬂm_u::mm GZolopsp3
UDjZ) W-PUD | ASBagh 2e90-qLIS ANV Uiz} W-PUE) [ASRO95 2R3 0-q1IS AWV
10[d SOURIBJJI(J SUOZ 10]d @oUIJJI(] AUOZO
(y'20) 18 11 =xei {99'26) 18 - =UIN (89'26) L =xe (65°29) 2 f2- =UlN N (z6%3) B8 =xeW (e5'2e) P 2~ =l .
00:00:0 55612 2unr 00°00:0 §66122 3unf s 00°00°0 66412 unr aihi
8dd
I F 8-
¥
0~ f
ml
NI
2
g
|13
ol
&b E6 i

suolypuoy Arepunog 5z ) 40 3333
UDZ} W-PHD LASROSE BRIL0-ALS AW

10]J SoUSI3JJI(] SUOZ ()

suoippuag Arepunag §g( 40 343

UDiEk W-PUD LASRqgE BRI20-0Lis AWV
10]J 9OUAIIJJI(] UOZ()

pyz 21nbi4

suoiypue) ArRpUNOg ¢ 40 Pay3
UBZ| W-PpU LASEQYE BRIL0-GHS AWV

10]d AIURISJJI([ UOZO




(@D ey =xen (e P52 =u WO @R SeA GO RN a0
00°00°0 5661} AIT o | 00:00:0 5512k AIPr ke
Bs 3 add| 8§ | Add
_ 81 & | T — al-
pi- oo
0~ ol
g g
- z
? 2
3 g
o o
7l pl
4] 8l 8l

paseqp ‘upj 21 & W PUD 5661 Anp
HHS-q1s

J2UBIBJJI(] SUOZQ INOH-T XBJA

LAseqgs upj | @ W PUB 661 AP
HHS-ALHS

3OUAISJJI(] SUOZQ) INOF-T XeJA

(25292 =XeW Tov'e) 3~ =UM o (GSHE) =R pe- =uw oo (0gY) ) =W TIYE) R I U -
00°00°0 SE6H°HE ART i 00:00:0 56610} Ay i 00°00°0 5664’5 AInp i
___m_n_n_m _ + ) ﬁm& m_m&
- ri- 4 b~
0= ok~ o=
g- 9- g
3 - -
4 2 A
3 9 9
ob | 0 ok
Pl ! : 8
8 £6 :13 8l

}ASEqY6 ‘U 2} @ W PUD S661 AN
1HS-ALHS

3OUAIYJI(] SUOZ() INO-T XeA]

1A5B95 ‘Df 2} & N PUD SB6L AT
14s-q14s

AVURIIJJI(] SUOZQ INOH T XBJA]

apz aanbi4

|ASRqLS ‘UD| 2| & W PUB 5661 AN
LHS-LHS

|eouRaayyi( su0ZQ INOH-T XEJA




@Drl oA {wape- = oo
00°00°0 6644 AInr s

LASEOE ‘U 2L @) W PUD G651 AInp

SRS
SIURIBJI(] FUOZQ JNOH-T XEJA

LR 0 =N 0r2h 6= =UN el
00°00:0 SBEL2E AP 2
85

] 13

LASBAS6 ‘UDi 2] @ W PUD 5561 AP
1HS-qL4s

2OURIBJJI(] FUOZQ INOH—T XEB]]

(8’5 O =XeW {g02) o vi-=UN 4 (FNED =X (€52 18 21 =uW g GIRl R EE- =W
00:00:0 566194 Alnp 3t 00°00:0 56615 AInp s 00:00°0 651 Ay 304
B % ddd 85 : ! 9dd
. u Fh 8l- : Jﬁ P
vl | £l |
0i- 0- |
g- g
(A 7
? H
i g
0 Jg _ - o a
w2 8 2 B g g

|ASEqUE ‘UD 2} @ W PMD SB6L AP
IHS-OIHS

30UAIBJJI(] SUOZQ INOH—T XA

LASREY5 U} 7} @ W PUD 651 AP
HIS-qIS

JOURIBJJI (] AUOZ() JNOF T XA

| Jpg ainbi4

LASBIQE U0} 2L & |4 PUD SEEL AlNT
1HS-qL4s

22URIRJJI(] QUOZ(Q) INOH -] XE]A




(29'98) 18 2z =Xeq T¢'92) 2 ¥~ =UIW o g (g9 1 =xem {e5°D) e v~ =uIN : (v's9) | =xei {gg9) @ 22 =N "W

00°00:0 566102 3unf I 00-00:0 56616} 3unr 00°00°0 566481 3unr 3
J men_n_ b . - : I m—mn_m_
k- P
o= 0t
9- g-
[ -
? 14
L 9
113 13
| r
£6 gL - £6 . h — _\\\\Mw 4] 8t
suolypuoy) Arepunog |BJ dIS 40 Paj3 suoipuo) Arepunog |23 dIS 40 ¥ay3 sugjypuo) Apuneg ) dis 10 Pay
UDjZ} W-PUD LASEOYE BBIZ0-IHE AWV UBjz| W-PUE LASROgE BRILG-ILIS AWYN UDjZ} W-PUS |ASBOSE EBIL0-ILS AWV
J0[d 20U3JI3]JI(] SUOZ) 10[d sdURJS]JI(] 2UOZ( 10[d SURIRJJI(] QUOZ
TR & | O e e

85 85

s
S
&S

m A
&6 £6 2
sutippucy Arpunog |23 diS 0 193y suoiupua) Arpunag 3 dis Jo 13 suonpuop Arepunog |23 diS Jo W3
UDfZL W-PUD) |ASBOGE BEIZ0-0HS AWV UD{Z} ~PUD |ASBAYE PRI 0-IHIS AWV UDZ} §-PUE) |ASEAE BRAZ0-aLS AWYN
10[J S0UIIJJI(] FQUVZQ) 10[J FUIILJI(] QUOZQ) 10[J OUSIIJJI(] QUOZ(

BGz 2inbi4




(2919 1o gy =xBi (s {8 22— =uIN
00°00:0 SB5}'SZ 3unr

EB

suoippuog Arpunog 2D dIS 40 Paj
Uiz} N-PUD LASROE ERIZD-IHS AWV

10[J 2IUSIJJI(] SUOZO)

JHIN

iq
ECL]]

8dd

(95190 1 12 =W {1559 1 G2 =uIW
00-00<0 5661'%E 3unp

£6

suanipuc) Arpunog [[B) diS 10 P33
UD{Z | IN-PUD |ASRASE BRIL0-ILS AW

10[J FIUBIIJJI(] AUOZ(O)

(r°29) ® 11 =xeiN {99°29) 2 DE- =UIN
00:00:0 S664 €2 2uny

&b

suolypuo] Arpunag [[B) diS 10 Py
UD{E} N-PUD LATRqYE TRIL0-ILE ANV

10[J 2OUAIJJI(] SUOZQ)

INIK
fq
ELLE]

gdd |

(19°19) 13 =xep {2a%5) P 92— =W
00:00:0 56622 unr

85 3

suoipuo) Arpunog ] diSs 40 PR3
UDiz} W-PUD [ASROYE BRIL0-IHS ANV

10[J 99UAIJJI(] AUOZQ)

qgg aanbiy

£6

QNOH

(bo'r @ =xep (g5'29) e pe- =UIN
00°00°0 56611 3unp

85

)

suoippuog Arepuncg |[EJ diS 40 Pag3
unjz| W-pUD LAseqgp Be3/g-aHE AWV

10]J SIUIIIJJI(] SUOZ

EB




— E!-g ‘ ._Wm\m /I — )
CSelLL

L cereue H6/8LL |~

SNl |

e |‘ ﬁ g

_ _
, .,,,,mmé_:.m v
se/ekL L
| sereLL._.

L 4 -

- S6/SL/L
-~ GBIYLIL
 GB/EL/L:

G6/CL/L

|
# 16/02/2
| L6/6L/L
16/8 L/
e 1 L6/L LI
J 16/9 El__

Lo/0c/L _ o | M
te/6L/L -
s Se/€L/L
oLz m SB/ZLL
‘_ . : _ |
| 16/8¢/9
, 16/22/9 .

16/9¢/9

16/82/9 (| isi0z/2 |
b6/Leld / Lgiagie |
16/92/9 . ~

Ty i ———-UISU0ISY H
A i

|

9z ainBig

]

njpwmoy 08 09 Oy 0T &

S[eas

A1y fo npauang
Vd A stouijjy

IS3L UOLIONPIY 241ID]3Y
u1 pas sdvq aposidsy

UOL3IY UDSIYIIAT dYD'T



Mo. Exceedance Days

Exceedance and Site Exceedance Days
Lake Michigan Area

Figure 27
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Figure 30
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