Pearson Report and Pearson
- Exhibit 1 and 2



The Dry Fork Station
Will Not Cause or Contribute to
Violations of the Air Quality Standards in
Northern Cheyenne Indian Reservation, Montana

A report prepared by
Robert L. Pearson, Ph.D., P.E.

CH2M HILL
9193 South Jamaica Street
Englewood, CO 80112-5946

June 16, 2008




Executive Summary

The Protestants in this matter have expressed a concern that the construction of the Dry Fork
Station of Basin Electric will cause or contribute to violations of the Class I sulfur dioxide (5O2)
increment levels in the Northern Cheyenne Indian Reservation (NCIR) in Southern Montana.

An increment is the small amount of SO, pollution that is allowed to be added under federal
and state law to a clean air area such as the NCIR after a designated baseline date. This assertion
by the Protestants is contrary to the evidence and is therefore false. The Dry Fork Station will
not cause or contribute to any violation of the Class I SO, increments in the NCIR.

There are three levels of increments, Class I, Class II and Class III, which apply to different
areas. Class [ areas are national parks and wilderness areas which are the most protected areas.
The NCIR has been classified as a Class I clean air protected area. This means that the NCIR is
given special air quality protection under federal and state law and the Class I increments apply
there.

The Class I SO, increments are 25 pg/m3, (micrograms per cubic meter, a measure of the
concentration of SO, in the ambient air), for a three hour average, 5 ug/m3 for a 24 hour average
and 2 pg/m? for an annual average. National Ambient Air Quality Standards ( NAAQS) have
also been established by EPA at levels to protect human health and the environment. The
following are the NAAQS for SO: 1300 pg/m3 three hour average, 365 pg/m? 24 hour average
and 80 pg/m?annual average. The Class I increments are therefore 1.9% of the three hour
NAAQS, 1.4% of the 24 hour NAAQS and 2.5% of the annual NAAQS-small fractions of the
levels established by EPA to protect human health and the environment.

The Protestants submitted a report prepared by Mr. Khanh Tran dated April 28, 2008. In the
report Mr. Tran states that the combined impacts of the Dry Fork Station and all other
increment consuming sources exceeds the 24 hour Class I increment in the NCIR, therefore no
further degradation of air quality should be allowed in the NCIR.

This report addresses those issues raised by Mr. Tran. Simply put, modeling conducted in
accordance with applicable air quality regulations and EPA guidance shows there is no
increment violation in the NCIR. Additionally, although modeling that was contrary to EPA
guidance predicts increment violations, that same modeling shows that Dry Fork does not cause
or contribute to any such violations. Therefore, DEQ was correct to issue the construction
permit for Dry Fork. The permit was and is valid and there is no reason to overturn the permit.
If there is a possible degradation of air quality in the NCIR in excess of the allowed Class I
increment, it is being caused by a source in Montana and is not being caused or contributed to
in any way by the Dry Fork Station.

CH2M HILL prepared the permit application for the Dry Fork Station. As required for the
application, CH2M HILL modeled the air quality impact on surrounding protected Class I air
quality areas including the NCIR. This permit could only be issued if the Dry Fork Station
didn’t cause or contribute to a violation of any air quality standard including the Class I
increment within the NCIR. A source is considered to not cause or contribute to a violation of
the increment if its impact is less than the applicable significant impact level (SIL).




The Class I SIL for SO; is a small fraction of the increment and is a very small concentration of
SO,. Compared to the NAAQS that are established at levels to protect human heath and
environment, as discussed above, the three hour SIL of 1.0 ng/m?3is 0.07% of the NAAQS and
the 24 hour SIL of 0.2 pg/m? is 0.06% of the NAAQS.

If the modeled impact of a new source alone is less than these SILs, the source is determined to
have no significant impact on the air quality in the protected area and no further cumulative
modeling needs to be done. If the modeling results exceed a SIL then cumulative modeling
needs to be done. This cumulative modeling includes all sources of SO; increases after the
baseline date in the area to determine whether these combined sources taken together are
exceeding the increment.

Therefore, the first step of the modeling done for the permit application was to see if Dry Fork
by itself exceeded the SIL. This modeling analysis was conducted using an air pollution
transport and dispersion model prescribed by EPA, the CALPUFF model. This model is used
for calculating impacts from sources on areas greater than 50 kilometers (31 miles) away.

The CALPUFF modeling of the Dry Fork Station by itself showed that the three hour and 24-
hour average SO impacts in the NCIR exceeded the SIL on one or more days. Therefore a
cumulative modeling analysis was required. An exceedance of the SIL simply indicates the need
to do further modeling and does not indicate that any adverse impact to human health or the
environment exists.

Modeling was done using meteorological data from a period of three years: 2001, 2002 and 2003.
The model predicted results for every day and for every location within the NCIR during this
three year modeling period.

Applicable regulations and EPA guidance prescribe that the cumulative modeling must be done
using the actual emissions of all sources being modeled. Since determining actual emissions for
the past several years for more than a dozen sources in several states is a very laborious process,
a first analysis was done with higher permitted emissions levels for all except two sources. This
resulted in a conservative (higher) modeling result.

More realistic actual emission levels were obtained for the two largest sources that are located
close to the NCIR, Colstrip Units 3 and 4. These two units were likely to have the greatest
impact on the NCIR and could most distort the modeling results if they were modeled at permit
limits rather than actual emissions as required by regulations and EPA guidance. The other
sources that were modeled are smaller and farther away from the NCIR and modeling them at
their higher permit limits would not have the same distorting effect on the results.

The Colstrip Units 3 and 4 were first modeled at their 90t percentile of actual emissions using a
method EPA approved for sources in North Dakota for a similar analysis. This analysis showed
no violation of increment levels within the NCIR. The permit application was completed with
these results and the application was filed with Wyoming DEQ.

The Wyoming DEQ reviewed the application and requested that a second analysis be done. The
second analysis was to be conducted with all units including Colstrip 3 and 4 modeled at their
higher permitted emissions levels instead of actual emission levels. CH2M HILL performed this
second analysis requested by Wyoming DEQ despite the fact that this is not the approach that
applicable regulations prescribe for the purpose of determining increment consumption.



The second analysis predicted that the 24 hour increment would be exceeded on nine days out
of 1095 days (three years) within the NCIR in the three year time frame of 2001, 2002, and 2003.
Modeling predicted that the three hour increment would be exceeded on 24 days out of the 1095
days modeled. It is this second analysis that Mr. Tran points at to say that the Dry Fork Station
should not be allowed to be built and to operate.

However these modeling exceedances are not the end of the story for this modeling analysis.
For each modeled exceedance of the increment on each of these nine or 24 days, CH2M HILL
looked at each occurrence to determine if the contribution of the Dry Fork Station was above the
three hour or 24 hour SIL. Contrary to Mr. Tran’s assertion, it is standard practice sanctioned by
EPA to use SILs in this situation to determine whether a source causes or contributes to an
increment violation. In every case on these nine and 24 days the contribution of Dry Fork was
below the SIL and many times it was zero. Therefore the contribution from Dry Fork to this
alleged violation of increment is not significant and the Dry Fork Station is not causing or
contributing to any increment exceedance in the NCIR.

In the spring of 2007 at the request of Basin Electric CH2M HILL did a third modeling analysis.
This third analysis used the highest actual emission rates from Colstrip Units 3 and 4 rather
than the 90t percentile of actual emissions used in the first analysis. This third analysis

determined that the cumulative impact results show no violation of 24 hour increment within
the NCIR.

All three analyses were essentially the same except for the emissions levels modeled for Colstrip
3 and 4. The Dry Fork Station was modeled the same in all three analyses and did not affect the
varying outcomes. In the two analyses when Colstrip was run with either the 99th or 100th
percentile of actual emissions, the air quality levels within the NCIR showed no violations of
the increment. These analyses were consistent with EPA guidance that prescribes the use of
actual emissions in performing the modeling. When Colstrip was modeled with the much
higher permitted emissions levels, the increments within the NCIR were sometimes predicted to
be exceeded. However, in each instance Dry Fork did not cause or contribute to these
exceedances of the increment.

To further demonstrate the point that Dry Fork is not contributing to this concern, we evaluated
the pattern of winds during the times in the second cumulative modeling analysis when the
increments in the NCIR were predicted to be exceeded. In every case, the winds were blowing
the Dry Fork emissions away from the NCIR. It was not physically possible for Dry Fork to
contribute to this problem since the winds were blowing the Dry Fork emissions away from the
NCIR at these times. Therefore the modeling is consistent with the meteorological facts during
these days.

Dry Fork does not cause or contribute to any violations of air quality standards in the NCIR. If
there is an issue here (we think there is not) the issue involves a Montana source’s impact on a
Montana Class I area. There is nothing the State of Wyoming can do to address this issue at the
NCIR. Even if Dry Fork was not placed into operation, no change in these modeled exceedances
of the increment caused by Colstrip would be seen at NCIR. This is strictly a Montana issue and
Wyoming has nothing to do with it.



Qualifications of Dr. Robert Pearson

I am currently a Vice President in the CH2M HILL Denver office with emphasis in the Energy
and Industrial Systems Environmental Practice Area. I have 35 years of experience evaluating
the air quality impacts from the operation of coal fired power plants, including working for 19
years as a senior environmental engineer and then the Administrator of Environmental Affairs
for the Public Service Company of Colorado (now Xcel Energy), a large electric utility company.

In addition, I have been involved in two regional air quality studies in the Denver area and was
appointed by the governor of Colorado to the Grand Canyon Visibility Transport Commission
and by the Secretary of Energy to the National Coal Council. Finally, I have either managed or
been a senior technical resource to the air quality permitting of five large coal fired power
plants including the Dry Fork Station. Based on this experience, I am very familiar with the air
quality issues involved in the operation of large industrial sources such as the Dry Fork Station.

I hold three college level degrees. I graduated from the Colorado School of Mines in 1964, with a
degree of Professional Geophysical Engineer. I then graduated from Colorado State University
in 1971, with a Master of Science Degree and again from Colorado State University in 1973, with
a Doctor of Philosophy degree. I am a registered professional engineer in Colorado (license
number 12582) and I am currently certified as a Qualified Environmental Professional by the
Institute of Professional Environmental Practice.

In my day to day work I routinely oversee air quality dispersion modeling of industrial
facilities, especially coal fired power plants. Therefore I have the knowledge and experience to
state tlie expert opinions contained herein regarding the use of air dispersion modeling to
predict air quality impacts. The model we routinely use for long distance air quality modeling
predictions is the EPA CALPUFF model. I have routinely managed and technically guided the
use of the CALPUFF model for these types of air quality analyses.

A copy of my Curriculum Vitae is attached as Exhibit 1.




Introduction

The Protestants have expressed a concern that the construction of the Dry Fork Station will
cause or contribute to SO, increment violations in the Northern Cheyenne Indian Reservation
(NCIR) in Southern Montana. They have submitted a report prepared by Mr. Khanh Tran dated
April 28, 2008 in which Mr. Tran asserts that emissions from Dry Fork and other sources in the
area result in violations of the Class I SOz increment in the NCIR. This report addresses the
issues raised by Mr. Tran, and concludes that Dry Fork emissions do not cause or contribute to
violations of the Class I SO, increments in the NCIR.

An increment is the small amount of SO, pollution that is allowed to be added under federal
and state law to a clean air area such as the NCIR after the designated baseline date. The total
amount of new pollution that will be allowed in the future can not exceed the increment.

There are three levels of increments, Class I, Class II and Class III, which apply to different
areas. Certain clean air areas are given special protection status and are called Class I areas.
These areas usually are national parks and wilderness areas. The NCIR in Southern Montana
has been given Class I special protection status.

The Class I SO, increments are 25 ng/m3, (micrograms per cubic meter, a measure of the
concentration of SO, in the ambient air), for a three hour average, 5 ng/m3 for a 24 hour average
and 2 pg/m? for an annual average. National Ambient Air Quality Standards (INAAQS) have
also been established by EPA at levels to protect human health and the environment. The
following are the NAAQS for SO2: 1300 pg/m? three hour average, 365 g/ m3 24 hour average
and 80 pg/m3annual average.. The Class I increments are therefore 1.9% of the three hour
NAAQS, 1.4% of the 24 hour NAAQS and 2.5% of the annual NAAQS-small fractions of the
levels established by EPA to protect human health and the environment.

As a part of the application for the construction permit for the Dry Fork Station submitted in
November 2005, CH2M Hill conducted an analysis of the air quality impact on Class I areas
surrounding the Dry Fork Station including the NCIR. This analysis was conducted using an air

* pollution transport and dispersion model prescribed by EPA, the CALPUFF model. This model

is used for calculating impacts from sources on areas greater than 50 kilometers (31 miles) away
from the source.

This permit could only be issued if the Dry Fork Station didn't cause or contribute to a violation
of any air quality standard including the Class I increment within the NCIR. A source will be
considered not to cause or contribute to a violation of the increment if its impact is less than the
significant impact level (SIL).

The SIL is a small fraction of the increment. Compared to the NAAQS as discussed above, the
three hour SIL of 1.0 pg/m? is 0.07% of the NAAQS and the 24 hour SIL of 0.2 ng/m?®is 0.06% of
the NAAQS that are established to protect human health and the environment.

If the modeled impact of a new source alone on the Class I area is less than the SIL, the source is
determined to have no significant impact on the air quality in the protected area and no further
cumulative modeling needs to be done. If the modeling results exceed the SIL then cumulative
modeling needs to be done. This cumulative modeling includes all sources in the area of




increased SO, after the baseline date to make sure that these combined sources taken together
are not exceeding the increment.

The CALPUFF modeling of the Dry Fork Station by itself showed that the 24-hour average SO
impact in the NCIR exceeded the SIL on one or more days. Therefore a cumulative modeling
analysis was required and was conducted. An exceedance of the SIL simply indicates the need
to do further modeling and does not indicate that any adverse impact to human health or the
environment exists.

Cumulative Modeling Analyses

A cumulative 24-hour 5O, increment consumption analysis was done at the NCIR Class I area
using meteorological data for the three years 2001, 2002, and 2003, to determine whether Class I
three hour or 24 hour SO; increments were exceeded at any receptor within the NCIR for any
three or 24 hour period in the three year period that was modeled. This report describes the
methods used and the results from three different modeling analyses.

The conduct of a cumulative impact analysis includes all sources of SOz in the area that were
added after the baseline date. To determine the inventory of sources to include in the
cumulative Class I SOz increment consumption analysis, CH2M HILL considered the states that
fall within a 300-km radius of the NCIR. These states include Montana, Wyoming, the
northwest corner of South Dakota, and the extreme southwest corner of North Dakota.

The following increment consuming sources and the states where they are located were
identified and included in this cumulative analysis:

. Dry Fork, WY

. Colstrip Unit 3, MT

. Colstrip Unit 4, MT

. Colstrip Energy LP, MT

. Rocky Mountain Power Hardin, MT
. Rocky Mountain Ethanol, MT
. Roundup Unit 1, MT

) Roundup Unit 2, MT

] Gascoyne, ND

. Neil Simpson Unit 2, WY

. Wyodak Unit1, WY

. KEX Unit 1, WY

. KFX Unit 2, WY

. 2 Elk Unit1, WY

. Wygen Unit 1, WY

. Wygen Unit 2, WY

The identification of these sources was obtained from the air quality agencies in the respective
states where the sources are located. These agencies also provided the permitted emission limits
that were used in the cumulative modeling.




First Analysis, Colstrip Unit 3 and 4 Modeled at 90% of Actual.

Air quality rules and EPA guidance provide that the calculation of increment consumption
within a Class [ area is to be based on actual emission increases and decreases from all sources
that contribute to that protected area. The 90th percentile of actual emissions from Colstrip Units
3 and 4 were used for modeling. This 90t percentile method is the same one used by Kevin
Golden, EPA Region 8 regional modeler for a very similar cumulative SO, Class I increment
modeling analysis done for the Theodore Roosevelt National Park in North Dakota.

Actual, hourly emissions for Colstrip Units 3 and 4 for the two most recent full calendar years of
2003 and 2004 were downloaded from the EPA Clean Air Markets website (EPA, 2007) and
imported into an Excel spreadsheet. Using this spreadsheet, 3-hour and 24-hour block averages
of the actual emission rates were calculated for the entire 2-year period.

These block average emissions were sorted into numerical order and the 90th percentiles of these
block averages were then determined. The resulting emissions rates were:

s Colstrip Unit 3: 878.5 Ib/hr for 3-hour, 835.7 Ib/hr for 24-hour
*»  Colstrip Unit 4: 882.9 Ib/hr for 3-hour, 838.1 Ib/hr for 24-hour

The permitted emission rates for the other increment consuming sources were obtained from
their respective state air permitting agencies. Even though the regulations specify that
increment consumption analyses be based on actual emissions, permitted emissions for the non-
Colstrip sources were conservatively used. This was because the process of gathering the actual
emissions for all of these sources would have been laborious and time consuming. Except for
Colstrip, it was concluded that modeling these smaller and more distant sources at their higher
permitted levels would not significantly alter the modeling results. Colstrip was modeled at the .
90t percentile because it is the largest source modeled that is located close to the NCIR and was
most likely to skew the modeling results if actual emissions were not used as prescribed by the
regulations and EPA guidance. The Dry Fork emissions were modeled at the requested
emissions limits contained in the permit application.

The results of the modeling analysis showed that the cumulative impacts of the increment-
consuming sources in the area surrounding the NCIR are below the allowable increments (Table
1). The highest 2nd-high 3-hour impact of 16.7 ng/m3 was modeled with 2003 meteorology. This
modeled impact is well below the Class I increment of 25 ug/m3. For 24-hour impacts, the
highest 2nd-high impact of 4.0 pg/m?was modeled with 2002 meteorology. This modeled impact
is also below the Class I PSD increment of 5 ug/m?.




FIGURE 1
LOCATICNS OF THE MODELED SOURCES IN RELATION TO DRY FORK AND THE NCIR

Elaing Valley
RIlipS et -
; Chouigay . T
Great Falls =7~ T MeCone
— Fergus B b :
Castadg - Jordan

A Basin

4

v ] e QLew:stown

r-F'ln‘]exlm

Meagne e ’ ; . i - Freire Wibaug e
5 ’ Wineatiand ;5 Musselshell
| . L.-oiuen =
sler e Mlles City Baker clems
T . ' Custer Lo e
P H [ i Bowman
in ‘ e Wy e
! ; - i ==
.  Sliitwa lz i T § ~coras
. ! . : : : | gBuffalo crsen
el s et 1 i [Ferk -
’ Carben © Big Horn f Powder River +  Carter : Harding tkins '
o T | Northern Cheyenne Indxan Reservation . - o
Montan I - -
. ) Buttz - R
N . cshendar_l yVyommg Zishach
Tue, Shendan _,3rnpb¢|| .
Park OCOd/ Big Hom mﬂ _‘ Crook ; e et MRS
Dry Fork Station :
— GlllEﬁ%\T& e Lzm e om Ellsworth AFB
. Jehnson f
~ -7 gWerland 0 /j =8 Rap.Dd City®
- .. Washakie ! P10 pooest i . Penningion .
Springs - : ;

_—
WJacksen

in|

Fremont : g ‘ Falmner - pronnen Eenneu
b i [ Converse 4 "
'vaerton: Natrona : ! diobrara § | S. Dakota ~~~~~
i Casper ; g
g lander @-asp Chad rong ] Nebraska
‘ ; ; | Dawses -
tte . S ti herry
: : i : ‘Shemzlan: i
E e # Sious - B
I e I Box
Liocaln Carbon Cc:lwnii1 Butte —
. ; Flaits -
: i ! . ottsblu a
MAP ID SOURCE ID @ Rawlins sbang | ‘ Sc ‘ 77 aran -
1__|Colstrip Units 3 and 4 - ! T Leons Byt Mol o
2 Rocky in Power (Hardin) - Garden = Arthar
3 Rocky in Ethanof .
4 Coistrip Energy Limited Partnership
5 |Roundup Pover Project
6 [MDU Gascoyne Generating Station
7 Black Hills Wygen1 Boiler
3 Black Hitls Wygen2 Boiler
3 Neil Simpson Unit 1 Boiler iackson
10 |Neil Simt Unit 2 Boiler Rautt Laftmer
11 Wyedak Boiler 1 )
12 KFX Fuel Paitners Oil Heater 1 e e L .
13 [KFEX Fuel Partners Oif Heater 2 Sratd i "
“arAnd RS HIeEN Tun
=

\

f:

Acdans

ashington

140

Miles

Figure 1
Sources for Northern Cheyenne
Cumulative Modeling




TABLE 1

FIRST ANALYS!IS CUMULATIVE MODELED CLASS | SO, INCREMENT
CONSUMPTION IN NORTHERN CHEYENNE INDIAN RESERVATION (ug/m3)

Highest 2"-High | Highest 2"-High
Year of Meteorology 3-hour SO 24-Hour SOz
2001 15.3 2.9
2002 15.1 4.0
2003 16.7 3.2
Class | PSD Increment 25 5

Notes:
PSD = Prevention of Significant Deterioration
ug/m® = micrograms per cubic meter

These results show no violations of the increment in the NCIR and were included as part of the
permit application filed with the Wyoming DEQ for the Dry Fork Station.

Second Analysis, All Sources Modeled at Permitted Limits.

After Wyoming DEQ reviewed the permit application, they requested that a second analysis be
done. They asked that this second analysis be performed with all of the sources, including
Colstrip Units 3 and 4 modeled at permitted (not actual) levels. This analysis was performed
even though applicable rules and EPA guidance don’t prescribe that the consumption of
increment be calculated in this manner.

The results of the second modeling analysis show the impacts exceed the allowable Class I
increments in the NCIR. The highest 2nd-high 3-hour impact of 38.9 ug/m3 was modeled with
2003 meteorology. This modeled impact is above the Class I PSD increment of 25 pg/ms3. For 24-
hour impacts, the highest 2nd-high impact of 7.2 ug/m?3 was modeled with 2002 meteorology.
This modeled impact is above the Class I increment of 5 pg/m3. The results of the cumulative
modeling are shown in Table 2. There were a total of nine days out of 1095 days (three years)
when exceedances of the 24 hour Class I increment were modeled. The number of receptors that
had elevated 24 hour SO; concentrations on any single day ranged from one (March 29, 2003) to
thirteen (August 8, 2002). Taking into account all of these receptor locations on all of these nine
days, there are a total of 47instances of modeled exceedances of the Class I Increment at NCIR.

The next step was to determine if Dry Fork was causing or contributing to these modeled
increment violations. Contrary to Mr. Tran's assertion, it is standard practice sanctioned by EPA
to use SILs in this situation to determine whether a source causes or contributes to an increment
violation. In every case for these 47 modeled exceedances on these nine days the contribution of
Dry Fork was below the SIL and many times it was zero. Therefore the contribution from Dry
Fork to this alleged violation of increment is not significant and the Dry Fork Station is not
causing or contributing to any increment exceedance in the NCIR.
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TABLE 2
SECOND ANALYSIS CUMULATIVE MODELED CLASS | SOz INCREMENT
CONSUMPTION IN NORTHERN CHEYENNE INDIAN RESERVATION (ug/m?)

Highest 2"%-High | Highest 2"-High
Year of Meteorology 3-hour SO, 24-Hour SO»
2001 37.8 5.2
2002 37.2 7.2
2003 38.9 5.1
Class | PSD Increment 25 5
Class Modeling Significance 1.0 0.2
Level*
Notes:
PSD = Prevention of Significant Deterioration

ug/m® =  micrograms per cubic meter

Exhibit 2, Table 1 presents the detailed receptor by receptor results of the second analysis on a
24 hour average basis. The table shows each day and each receptor within the NCIR when the
cumulative modeled 24 hour average SO, concentration is greater than the 5 pg/m3increment.
Also shown for each day and each receptor is the impact of the Dry Fork Station for that
receptor on that day. For many of these instances the impact of Dry Fork is zero and in all cases
it is below the SIL of 0.2 ng/m?3.

This demonstrates that Dry Fork did not cause or contribute to any exceedance of the 24 hr
increment. These results do not include the highest modeled concentrations for each receptor
since the 24-hr SO, Class I Increment is allowed to be exceeded at each receptor once per year.

We also evaluated whether the three hour increment was exceeded in the NCIR during this
same three year period. Exhibit 2 Table 2 below presents the detailed receptor by receptor
results of the three hour average analysis. The table shows each of the receptors within the
NCIR and the days when the cumulative modeled three hour average SO2 concentration is
greater than 25 pg/ms?. Also shown for each day is the impact of the Dry Fork Station for that
receptor and that three hour period.

There are 24 separate days within the 1095 day (three year) period where there were modeled
three hour exceedances of the increment. The number of occurrences on each day ranged from
one location for one three hour period to 25 total three hour periods at multiple locations.
Taking into account all receptors for all three hour periods, there are a total of 111 instances of
modeled exceedances of the three hour Class I increment at NCIR in the three year period.
These results do not include the highest modeled concentrations for each receptor since the
three hr SO, Class I Increment is allowed to be exceeded at each receptor once per year.

As before, CH2M HILL analyzed the contribution of Dry Fork to each of these three hour
exceedances and in every one of the 111 cases the contribution of Dry Fork was less than the
SIL. Dry Fork did not cause or contribute to any of these three hour exceedances.

These second analysis results show that even though cumulative exceedarnces of the three hour
and 24 hour Class I increment were modeled, the Dry Fork Station impacts to each of these
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receptors on these days are well below the Class I SIL. Therefore, the Dry Fork Station does not
cause or contribute to the modeled cumulative three hour 24-hr SO increment exceedances.

Figure 2 shows the locations of the modeled 24-hr increment exceedances in relation to the Dry
Fork Station Project. The blue dots represent the receptor locations within the NCIR that were
modeled. The red dots represent those receptors where at least one exceedance was modeled on
any 24 hour period during the three years. The green star shows the location of the Dry Fork
Station located approximately 105-miles southeast of the NCIR Class I area. The pink sun is the
location of the Colstrip Plant approximately 13 miles to the north of the NCIR. All of the
cumulative modeled exceedances are clustered in a small area of the northern part of NCIR.
This indicates that Colstrip is heavily contributing to the modeled exceedances in these
receptors.

Meteorological Analysis of Second Model Results

To further understand these second modeling analysis results, we gathered meteorological data
collected at the Gillette Campbell County Airport. These data were used to determine winds in
the area of the Dry Fork project during the nine days on which cumulative modeling predicts
exceedances of the 24 hour SO, increment.

The Gillette Campbell Airport wind data demonstrate that the winds during the nine days of
the modeled 24 hour exceedances do not blow from Gillette toward NCIR. Therefore, the winds
do not blow the Dry Fork plume toward the NCIR for all or most of those days when 24 hour
increment exceedances were modeled. On two of days the winds did blow from the southeast
for a small part of the day (10 to 20%) but the general wind direction throughout the day carried
the Dry Fork emissions away from the NCIR. The CALPUFF model took all of this into account
in calculating the modeled concentrations at NCIR on these days. This meteorological
evaluation explains and validates the model results that Dry Fork did not cause or contribute to
modeled increment violations at NCIR.

Third Analysis, Colstrip 3 and 4 Modeled at Peak Actual

A third modeling analysis was conducted that used actual maximum daily SO, emission rates
for Colstrip Units 3 and 4. Hourly SO. emissions for Colstrip Units 3 and 4 for the years 2004
and 2005 were obtained from the USEPA Clean Air Markets web site (EPA, 2007). Emissions
for both units were combined for each hour. The maximum 24-hour combined emissions for
2004 and 2005 were used for the CALPUFF runs. This approach is the most conservative
method that is consistent with EPA guidance since it assumes that the Colstrip Plant operates at
its maximum emissions rate continuously for three years. This is the worst case scenario
possible under the air quality regulations and EPA guidance. All other sources were modeled at
their higher permitted emissions rates for the reasons noted above.

Table 3 compares the 90t percentile Colstrip emission rates used in the first analysis to the peak
actual emission rates used in the third analysis.
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FIGURE 2
INCREMENT EXCEEDANCE LOCATIONS

Green Star = Dry Fork Station Site

Pink Sun = Colstrip Plant

Blue Shaded Area = NCIR

Red Highlighted Areas = Class I Increment Exceedance Locations.




TABLE3
COMPARISON OF COLSTRIP SO2 EMISSIONS IN FIRST AND THIRD ANALYSIS

Modeled Emissions (lb/hr)

90" Percentile Actua! Emissions Highest Actual Emissions Used
Colstrip Unit Used in First Modeling Analysis in Third Modeling Analysis
Unit 3 835.7 863.3
Unit 4 838.1 863.3

Table 4 presents the results of the third analysis. The 24-hour average SO, Class I increment is 5
ug/m?3. Note that for both Colstrip Units 3 and 4 alone and for all sources combined, the highest
24-hour average SOz concentration at the highest receptor in the Northern Cheyenne Indian
Reservation does not exceed the Class I increment of 5 pug/m?.

;égtET‘}S OF THIRD 24-HOUR SO, INCREMENT CONSUMPTION MODELING AT NCIR
24 Hour Highest Modeled Impacts at NCIR (ug/m?3)*
From Colstrip Units 3 and 4
Meteorological Year Alone From All Sources
2001 4.33 4.69
2002 3.78 3.91
2003 3.81 4.08

* The Class | 24 hour SOz Increment is 5ug/m3

Conclusion

Because Dry Fork when modeled alone showed exceedances of the Class I three hour and 24
hour SILs within the NCIR we did cumulative modeling. The cumulative modeling was
performed three different ways.

The two analyses that used actual emissions for Colstrip 3 and 4 demonstrated that the
cumulative increment consumption at NCIR is below the allowed increments in the Northern
Cheyenne Indian Reservation. This use of actual emissions is prescribed by air quality rules and
EPA guidance for determining cumulative increment consumption. Air quality within the NCIR
is being protected and no exceedance of the Class I increments is occurring.

The other cumulative analysis, requested by the WDEQ, was performed with all of the sources
including Colstrip emitting at their permitted emissions levels and predicts modeled
exceedances of the three hour and 24-hour Class I SO, increments within the NCIR for nine days
(24 hour increment) and 24 days (three hour increment) out of the 1095 days modeled. The
contribution of Dry Fork to the impacted receptors during these times is zero on many days and
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is below the Class I SILs on all days for both the three and 24 hour increments. Dry Fork does
not cause or contribute to any violations of air quality standards in the NCIR.

Further, the receptors that experience exceedances are all clustered in a small area on the
northern border of the NCIR. This indicates that Colstrip located to the north of NCIR is the
cause of the modeled exceedances.

This is reinforced by the fact that the only emissions that changed between the three analyses
were for Colstrip 3 and 4. When Colstrip was modeled at actual emissions no exceedances were
seen. When Colstrip was modeled at permitted emissions exceedances were seen. Finally, the
days when the exceedances were modeled in the second analysis were when the regional winds
carried the Dry Fork emissions away from NCIR.

Dry Fork does not cause or contribute to any violations of air quality standards in the NCIR. If
there is an issue here it involves a Montana source and a Montana Class I area. There is nothing
the State of Wyoming can do to address this concern. Even if Dry Fork was not placed into
operation, no change in these modeled increment violations by Colstrip would be seen at NCIR.
This is strictly a Montana issue and Wyoming has nothing to do with it.

References

USEPA 2007. Clean Air Markets, Data and Maps, Emissions.
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ROBERT L. PEARSON, Ph.D., PE
Vice President, Principal Technologist

Education

Ph.D., Remote Sensing of Natural Resources, Colorado State University, 1973.
M.S., Remote Sensing of Natural Resources, Colorado State University, 1971.
Professional Geophysical Engineer, Colorado School of Mines, 1968.

Professional Registrations/Certifications

Qualified Environmental Professional, Institute of Professional Practice (Air and
Waste Management Association)
Registered Professional Engineer in Colorado (12582)

Experience

Vice President Energy and Industrial Systems CH2M HILL, Denver, Colorado,
2000 to present
Project Manager, URS-Radian, Denver, CO, 1994-2000.
Senior Staff Scientist, Radian Corporation, Denver, CO, 1992-1994.
Administrator, Environmental Affairs, Public Service Company of Colorado,
Denver, CO, 1979-1992. ‘
Senior Environmental Engineer, Public Service Company of Colorado,
Denver, CO, 1973-1979.
Project Geophysicist, Chevron Oil Company, Geophysical Division, Los Angeles,
CA and Houston, TX, 1968-1969.

Professional Societies
Air and Waste Management Association

Appointments

Colorado Water Quality Control Commission, 1983. Appointed by Governor
Lamm for a three year term, confirmed by the Colorado Senate.

Colorado Plant Operator Certification Board, 1984. Appointed by Governor
Lamm for a three year term.

Colorado Water Quality Control Commission, 1986. Appointed by Governor
Lamm for a three year term, confirmed by the Colorado Senate.




Colorado Plant Operator Certification Board, 1987. Appointed by Governor
Lamm for a three year term, Chairman, 1986-89.

Colorado Water Quality Control Commission, 1989. Appointed by Governor
Romer for a three year term, confirmed by the Colorado Senate,
Chairman 1988-91.

Governor’s Blue Ribbon Panel on the Future of Health Care in Colorado, 1989.
Appointed by Governor Romer.

Colorado Center of Environmental Management, 1992. Appointed by Governor
Romer.

Grand Canyon Visibility Transport Commission, Public Advisory Committee,
1992. Appointed by Governor Romer.

National Coal Council, 2006 to present. Appointed by Secretary of Energy
Samuel Bodman.

University Teaching Experience

Team teaching masters level course titled Air Quality Planning and Policy, URP
6686-002, Department of Urban and Regional Planning, College of
Architecture & Planning, University of Colorado at Denver, 1995 to 2003.

Faculty Advisor, Regis University, 1996

Fields of Experience

Dr. Pearson is currently Vice President Energy and Industrial Systems and a
Principal Technologist in the Denver office of CH2M HILL with responsibility
for developing programs to respond to clients in all areas of environmental
services with a particular emphasis to clients in the electric utility industry.
Previously, he was a Project Manager in the Denver technical staff of Radian
International responsible for the technical conduct of research and analysis
projects for these clients. He has over 35 years of experience in environmental
and technical engineering, regulatory review and assessment, preparation of
industrial compliance policy, and environmental consulting. He has proven
ability to work with clients to assess regulatory programs, define needs, and
develop programs to satisfy those needs including getting needed constructions
permits with acceptable terms and conditions on time. . His program
administrative experience includes projects in electric and magnetic fields, air
pollution control and assessment, water quality control, environmental
permitting, and environmental research and development. Prior to joining
Radian, Dr. Pearson was a nationally recognized expert concerning
environmental issues in the electric utility industry. He was also a state water
quality regulatory commissioner and commission chairman appointed by the
governor, as well as a member and chairman of a water quality operator
certification board, also governor appointed. He is also a member of the adjunct
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faculty of the University of Colorado, Denver campus, where he team teaches a
masters level air pollution class.

Air Quality

Participated as senior technical consultant for Phase 2 best available
retrofit technology (BART) assessments for nineteen units at nine coal
fired power plants for major electric utility companies in the West. These
BART reviews consist of engineering assessments of feasible retrofit
controls that could be added to these nine units. The BART reviews then
assess the air quality impact of these candidate added controls on nearby
Class I areas using the CALPUFF modeling approach. Dr Pearson also
acted as project manager and senior consultant for reviewing the Phase I
subject to BART analysis conducted for these nine coal fired units as well
as two other coal fired industrial boilers.

Since 2001, Dr. Pearson has managed or participated as senior review for
the PSD air quality permitting of twelve coal fired power plant units at ten
plants including: Springerville Units 3 and 4 (400 MW each) for Tucson
Electric Power Company in Arizona (2001-2002), Council Bluffs Energy
Center Unit 4 (750 MW) for MidAmerican Energy Company in Iowa
(2003), Intermountain Power Project Unit 3 (950 MW) for Intermountain
Power Agency in Utah (2003-4), Hunter Unit 4 for PacifiCorp (550 MW) in
Utah (2003), Comanche Unit 3 (750 MW) for Xcel Energy in Colorado
(2004), a confidential 500 MW unit for a confidential utility in a western
state (2004), the re-permitting of a 500MW unit in a Western state to a
smaller size to overcome environmental objections to the plant (we were
not involved in the original permitting), the siting and permitting of a two
unit coal fired fluidized combustion unit in a western state and the siting
and licensing of a 500 MW cal fired power plant in a western state. Two of
these plants are under construction (Springerville 3 and Council Bluffs 4)
and one other(Intermountain Power Project Unit 3) has had its permit
issued. In addition in 2004 we began the air permitting of a new 750 MW
unit the Pawnee Station of Xcel Energy in Colorado that has now been
deferred pending the Comanche Station getting further through the
development process.

Participating as senior review for the siting and environmental analysis
for a new 350 to 500 MW coal fired unit for Dairyland Power Cooperative
in Wisconsin. The work is to perform siting studies to locate candidate
sites for this unit in either Wisconsin, Minnesota or Iowa and to perform



the environmental impact studies for the Wisconsin Public Service
Commission and the federal Rural Utilities Service.

Managed a team to prepare air pollution permit applications for thirteen
simple and combined cycle natural gas fired combustion turbines at eight
sites along the Colorado Front Range. The application preparation process
consisted of state of the science dispersion modeling using the long range
EPA dispersion model CALPUFF in a screening and full option mode,
Best Available Control Technology analysis and applicable regulatory
analysis. To date, permits for seven machines were issued in the form
requested by the applicant, permit applications for three machines are
under review by the state health department and one application is in
preparation. All applications resulted in permits with terms and
conditions satisfactory to the applicants and all permitted facilities were
built and are in operation

Participated in the management of the state of the art Denver Brown
Cloud Study. This two-phase study, lasting several years, contains two
unique features. The first feature was a field receptor modeling study
data collection program involving a receptor modeling study data
collection program keyed to a coordinated fuel switch of 1,000 megawatts
of electric generation in the urban area. The second unique feature was a
follow-on application of the U.S. Environmental Protection Agency (EPA)
Regional Acid Deposition Model scaled to the urban area modified to
contain a light scattering visibility prediction component.

Appointed by Governor Romer as one of four members representing the
State of Colorado on the Public Advisory Committee of the Grand Canyon
Visibility Transport Commission. The Commission, made up of the
governors of eight western states, is charged by the Clean Air Act to
evaluate and recommend solutions for any regional haze that may be

affecting visibility in several national parks and wilderness areas in the
West.

Served as the chairman of the Quality Control Committee of the Front
Range Air Quality Study commissioned by the Colorado Legislature in
House Bill 95-1345. The committee directly reported to the Technical
Advisory Panel that served as the executive steering committee for the $2
million study to be completed in October 1996. The study analyzed the
current air pollution control strategies for their effectiveness and
determined the relative contribution of various sources to the urban haze
in the Denver area.
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Conducted a review of regional visibility monitoring tools in the Denver
metropolitan area being used by the Denver Regional Air Quality Council.
We used a neural network model to understand the interrelationships
between meteorological and air quality variables and resulting visibility.
Also evaluated the use of a SAQM AERO, a regional fine particle
simulation model, to predict PM10 concentrations.

Conducting an examination of the association between children living
proximate to high traffic streets and the occurrence of childhood cancer
and leukemia. The study is being conducted in Denver and Los Angeles.

Conducted an analysis of greenhouse gas emissions for the Australian
Government Greenhouse Gas Office. We provided a benchmark for
Australian power plants of the state of the art of emissions reduction and
energy efficiency of natural gas fired used in power plants in the United
States and Europe. This information was used to gauge the possible level
of improvement possible in the Australian plants to assist Australia meet
its commitments under the Kyoto Protocol.
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Analysis of the Contribution of the Dry Fork
Station to Modeled Increment Exceedances
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TABLE 1

ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO 24 HOUR
AVERAGE INCREMENT EXCEEDANCES IN NCIR

Cumulative Modeled

Receptor Concentration (u/m®)* Dry Fork Impact (p/msg
Number Class | Increment =5 (pg/ms) Class | SIL = 0.2 (pg/m°)
February 12, 2001
1437 5.0300 0.1310
1552 5.2100 0.1340
July 6, 2002
1559 5.9700 0.0002
1560 5.9400 0.0002
1616 6.0700 0.0002
1673 6.1400 0.0002
August 8, 2002
1324 5.6000 0.0004
1329 5.0000 0.0005
1386 5.5700 0.0005
1438 5.2400 0.0004
1496 5.2200 0.0004
1501 6.1400 0.0005
1502 5.2500 0.0005
1552 5.6100 0.0004
1553 5.9200 0.0005
1558 5.6400 0.0005
1666 5.7700 0.0005
1722 5.1600 0.0005
1771 5.7300 0.0005
August 12, 2002
1443 5.3800 0.0000
1557 5.3300 0.0000
1614 6.2900 0.0000
August 21, 2002
1604 5.0000 0.0813
1661 5.0700 0.0766
: August 28, 2002
1501 5.0200 0.0009
1502 5.1500 0.0009
1558 5.4000 0.0009
1559 5.6500 0.0009
1560 5.6400 0.0009
1614 5.5200 0.0008
1616 5.7800 0.0009
1673 5.9600 0.0008

Sepiember 18, 2002
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TABLE 1
ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO 24 HOUR
AVERAGE INCREMENT EXCEEDANCES IN NCIR

Cumulative Modeled
Receptor Concentration (p/ms)* Dry Fork Impact (u/mag
Number Class | Increment=5 (ug/mS) Class I SIL = 0.2 (ug/m”) |
1549 5.5900 0.0000
1610 5.7000 0.0000
1667 5.1800 0.0000
1497 5.0700 0.0000
1724 5.5700 0.0000
October 12, 2002
1439 5.3200 0.0000
1440 5.3000 0.0000
1497 6.2800 0.0000
1498 5.1600 0.0000
1611 7.1500 0.0000
1724 6.1500 0.0000
1553 5.4100 0.0000
1610 5.3800 0.0000
1667 5.0500 0.0000
March 29, 2003
1821 5.0700 0.0000

*The modeled exceedance is either the High-2"-high or High-3-high impacts
above the increment standard. The High-1"-high above the standard is not an
exceedence since the increment is allowed to be exceeded once per year per
receptor..
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TABLE 2

ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT
EXCEEDANCES IN NCIR

Cumulative Modeied
Concentration (pg/m®) Dry Fork Impact (ug/m®)
Time* Receptor Number Class ! Increment = 25 (ug/m’) Class I SIL = 1 (ug/m®)
February 11, 2001
200 1263 34.6000 0.2850
1200 1379 36.7000 0.2750
1200 1436 29.4000 0.2690
1200 1437 37.8000 0.2690
1200 1495 26.6000 0.2640
1200 1551 25.9000 0.2580
1200 1552 35.9000 0.2590
1200 1609 25.2000 0.2530
1200 1610 26.7000 0.2530
1200 1611 28.0000 0.2540
1200 1666 25.9000 0.2480
April 22, 2001
1200 | 1821 | 26.3000 | 0.0000
July 21, 2001
600 | 1605 | 26.1000 | 0.0154
August 15, 2001
0! 1552 | 27.9000 | 0.0001
September 4, 2001
600 | 1611 | 26.3000 | 0.0001
September 29, 2001
300 1553 30.5000 0.0001
300 1666 32.5000 0.0001
300 1438 26.8000 0.0001
300 1496 27.1000 0.0001
300 1609 25.2000 0.0001
300 1552 27.1000 0.0001
600 815 25.9000 0.0000
600 924 26.7000 0.0000
600 979 27.7000 0.0000
600 1036 25.6000 0.0000
600 1037 27.0000 0.0000
600 1093 26.4000 0.0000
600 1149 26.9000 0.0000
600 1150 32.7000 0.0000
600 1206 33.1000 0.0000
600 1207 27.6000 0.0000
600 1262 28.7000 0.0000
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TABLE 2

ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT

EXCEEDANCES IN NCIR

Cumuilative Modeled
Concentration (pg/m3) Dry Fork Impact (pg/m3)
Time* Receptor Number Class I Increment = 25 (ug/m°) Class | SIL = 1 (ug/m°)
600 1264 30.5000 0.0000
600 1321 30.0000 0.0000
600 1322 30.9000 0.0000
600 1380 35.3000 0.0000
600 1438 33.6000 0.0000
600 1496 28.0000 0.0000
600 1771 25.9000 0.0000
600 1553 27.9000 0.0000
November 7, 2001
600 1502 25.0000 0.0001
600 1558 25.7000 0.0001
March 19, 2002
1500 1604 25.0000 0.0001
July 1, 2002
300 1666 26.4000 0.0114
300 1771 27.2000 0.0105
July 5, 2002
300 1673 33.6000 0.0007
300 1559 29.9000 0.0007
300 1560 29.7000 0.0007
300 1616 31.9000 0.0007
600 1502 30.9000 0.0003
600 1559 34.6000 0.0003
600 1560 30.6000 0.0003
600 1616 32.0000 0.0003
600 1673 28.4000 0.0003
August 7, 2002
300 1441 29.9000 0.0003
300 1498 26.3000 0.0003
300 1611 35.1000 0.0003
300 1668 25.2000 0.0003
300 1724 28.3000 0.0003
1500 1771 27.5000 0.0008
1500 1722 25.7000 0.0008
1500 1724 27.3000 0.0008
August 20, 2002
1200 | 1605 | 25.2000 | 0.1420
August 27, 2002
600 | 1500 | 26.9000 | 0.0006
September 6, 2002
0 1666 26.2000 0.0121
600 1614 28.0000 0.0000

September 17, 2002
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TABLE 2

ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT
EXCEEDANCES IN NCIR

Cumulative Modeled
Concentration (ug/m°)

Dry Fork Impact (ug/m°)

Time* Receptor Number Class | Increment = 25 (ug/m°) Class I SIL = 1 (ug/m?)

600 1380 30.1000 0.0000

600 1438 30.6000 0.0000

600 1496 27.7000 0.0000

600 1497 26.8000 0.0000

600 1552 37.2000 0.0000

600 1553 30.5000 0.0000

600 1609 25.7000 0.0000

600 1610 27.6000 0.0000

600 1666 31.2000 0.0000

600 1722 31.7000 0.0000

600 1724 25.5000 0.0000

October 1, 2002

1200 1611 25.0000 0.0000
October 11, 2002

300 1437 27.3000 0.0000

600 1499 32.4000 0.0000
October 21, 2002

0 1611 28.7000 0.0000
February 14, 2003

600 1322 26.3000 0.0079

600 1380 31.1000 0.0079

600 1438 33.5000 0.0080

600 1497 26.3000 0.0082

600 1724 28.7000 0.0082

600 1771 35.3000 0.0082

May 27, 2003

0 857 29.0000 0.0003

0 912 26.3000 0.0004

0 913 30.3000 0.0004

0 969 25.4000 0.0004

June 22, 2003

900 1667 25.7000 0.0000

900 1666 25.9000 0.0000

900 1722 27.8000 0.0000

1200 1611 26.3000 0.0000

July 3, 2003

0 1379 26.3000 0.0000

0 1437 31.1000 0.0000

0 1495 27.2000 0.0000

0 1496 32.1000 0.0000

0 1552 38.9000 0.0000

0 1553 33.0000 0.0000

0 1609 30.5000 0.0000
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TABLE 2-

ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT
EXCEEDANCES IN NCIR

Cumulative Modeled
Concentration (ug/m )

Dry Fork Impact (pg/m )

Time* Receptor Number Class | Increment = 25 (ug/m°) Class I SIL = 1 (ug/m®)
0 1610 28.6000 0.0000
0 1665 25.3000 0.0000
0 1666 32.2000 0.0000
0 1722 31.7000 0.0000
July 29, 2003
600 1724 25.7000 0.0000
October 10, 2003
300 697 27.6000 0.0005
600 492 27.6000 0.0008
600 593 26.1000 0.0007
600 645 26.4000 0.0007

* Time described on 24 hour clock where 600 means the three hour block ending at 6:00 AM
** The modeled exceedance is either the High- -2 -high or High- -3 -high impacts above the increment standard.

The High-1*-high above the standard is not an exceedance since the increment is allowed to be exceeded once
per year per receptor..
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