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April 30, 2007

Mr. Dan Jamieson

Air Permits Division

Texas Commission on Environmental Quality
12100 Park 35 Circle

Austin, TX 78753

Re:  Best Available Retrofit Technology (BART) Modeling Demonstration
International Paper Company, Texarkana Mill
Queen City, Cass County, Texas
Regulated Entity Number: RN100543115
Customer Reference Number: CN601047830
Account Number: CG-0010-G

Dear Mr. Jamieson:

The enclosed modeling report demonstrates that the International Paper Texarkana Mill is
exempt from the Best Available Retrofit Technology (BART) requirements since the Mill
does not contribute to visibility impairment at a Class I area. 1 have reviewed the
enclosed report, and to the best of my knowledge, the representations in the report are
true and correct based on the information provided to me. Engineering design and
operational data provided by other parties were reviewed for reasonableness. No
expressed warranty is made on the accuracy of third party software and meteorological
data sets that were used to develop the modeled impacts in support of the BART analysis.
URS has used meteorological data sets and dispersion modeling software that are
commonly used and implemented by professionals working in this field, and has
exercised professional judgment when reviewing and using these data and software.

Sincerely,

(oieglind oo

Christopher J. Loughran, P.E.
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1.0 Introduction

Federal law requires Best Available Retrofit Technology (BART) for any BART-eligible
source that “‘emits any air pollutant which may reasonably be anticipated to cause or contribute
to any impairment of visibility” in any mandatory Class | federal area. Pursuant to federal
regulations, states have the option of exempting a BART-eligible source from the BART
requirements based on dispersion modeling demonstrating that the source cannot reasonably be
anticipated to cause or contribute to visibility impairment in a Class | area. According to

40 CFR Part 51, Appendix Y (BART guideline), a BART-eligible source is considered to
“contribute” to visibility impairment in a Class | area if the modeled change in deciviews
(dv) is equal to or greater than the “contribution threshold.” Any BART-eligible source
determined to cause or contribute to visibility impairment in any Class | area is subject to
BART. Based on current regulatory guidance a “contribution threshold” of 0.5 dv is
considered the value where a modeled BART eligible source may contribute to visibility
impairment.

BART exemption modeling procedures for the International Paper Texarkana Mill (IPT), were
outlined in a previously submitted document titled BART Exemption CALPUFF Modeling
Protocol, Visibility Impairment Modeling Analysis for International Paper, Texarkana, Texas.
The modeling protocol describes the process and all model settings used in the exemption
modeling. This document provides additional information about the modeled sources and
presents the results of the exemption modeling. The results of this modeling analysis show that
IPT has a minimal impact on visibility at the modeled Class 1 areas and is not subject to BART
requirements in 40 CFR 51 Subpart P, 40 CFR 51 Appendix Y, or 30 TAC 116 Subchapter M.

BART Exemption Demonstration U‘RS
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2.0 BART Source Information

Emissions units at the IPT Mill that are considered BART eligible were constructed or
reconstructed between August 7, 1962 and August 7, 1977, and emit at least one
visibility-impairing air pollutant (in this case NOx, SO2, H2SO4, PM3yg 0r PM25). The
BART eligible units at IPT include several boilers, smelt tanks, lime kilns, lime slakers,
paper machines, extruders, storage silos, and fugitive sources. A list of modeled sources,
stack parameters, and emission rates are provided in Table 2-1 (point sources) and

Table 2-2 (area sources). Table 2-3 lists the basis of the modeled emission rates.

2.1 Special Considerations

Several issues related to selecting appropriate sources and emission rates for the IPT BART
exemption modeling were discussed in advance with the TCEQ. Additional information and
justifications for these decisions are provided below.

2.1.1 PBO01 Excluded from Exemption Modeling

Power Boiler No. 1 (PBO01) is used as a backup for the other three boilers. When PB01
IS running, at least one of the other boilers has been shut down or is in the process of
starting up or shutting down. Although there are currently no permit restrictions on the
number of hours per year PB01 may operate, this unit operated for only 31 days in 2005.
It is not standard practice to have all four boilers operating at the same time because
together, the boilers produce more steam than the Mill requires. If another boiler goes
down or is taken out of service for maintenance, PBO1 will be brought on-line to ensure
that enough steam is generated to meet production demand. The Federal BART rules in
40 CFR Part 51 state

The emissions estimates used in the models are intended to reflect steady-state
operating conditions during periods of high capacity utilization. We do not
generally recommend that emissions reflecting periods of start-up, shutdown,
and malfunction be used, as such emission rates could produce higher than
normal effects than would be typical of most facilities.

Therefore, PB01 was not included in the BART exemption modeling because it is used
only during periods of start-up and shutdown. The TCEQ requested a number of items
related to the operation of the boilers. Any items that affect the start-up/shutdown
exemption status of PBO1 and/or modeled emissions rates, are addressed in this
exemption demonstration, including the following:

e the firing rate (MMBtu/hr) of each boiler during the 2005 calendar year
[provided in Figures 2-1 through 2-12]

e mode of operation of Power Boiler No. 2 (PB02), Recovery Furnace No. 1
(RB01), and Recovery Furnace No. 2 (RB02) for all days in 2005 when PBOL1 is
not operating

[provided in Figures 2-1 through 2-12]

BART Exemption Demonstration U‘RS
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e the maximum 'subject to modeling' and annual emission rates of each visibility
impairing pollutant emitted from each boiler. (Please note that annual rates are
not provided since the analysis is based on 24-hour maximum emission rates.)

[provided in Table 2-3]

e derivation methods of the 'subject to modeling' emission rates.
[provided in Table 2-3]

e derivation methods of the availability estimates represented for PBO1.
[Availability estimates were calculated using the Texarkana Mill’s online
data tracking systems (PI-ProcessBook and Pl-Data Archive) that monitor
facility operating parameters and production rates.]

2.1.2 Year 2005 Emission Rates Used in Exemption Modeling

IPT used the maximum 24-hour emission rates recorded in 2005 for any source
equipped with CEMS in the BART exemption modeling. In 2004, the Mill began to
implement projects to control pulping sources under 40 CFR Part 63, Subpart S. As a
result, the emission rates from Mill sources, including the boilers, are much lower than
the emission rates measured before the changes were made. The TCEQ BART
modeling protocol specifies the use of the maximum 24-hour emission rate from 2002-
2005. If IPT were to strictly interpret this, the maximum emission rates would occur
toward the beginning of this four-year period, and would be used in the modeling. The
provision for selecting the maximum emission rate over several years is to account for
operating fluctuations from year to year — not to capture a high emission rate that can
no longer occur due to facility modifications. Therefore, the exemption modeling
utilizes the maximum 24-hour emission rates recorded in 2005 for any source equipped
with CEMS or where a stack test was conducted.

The TCEQ did not request any additional justification related to this issue.

2.1.3 Worst Case Day SO, and H,SO,4 Emission Rates Used in Exemption
Modeling

IPT used SO, emission rate CEMS data for the three boilers (i.e., PB02, RB01, and
RBO02) based on the day that results in maximum total 24-hour SO, emission rates from
the three boilers combined. The boilers supply steam to a common header; therefore,
each will operate at a different load to meet the Mill’s steam demand. All of the boilers
would not operate at their highest daily loads during the same 24-hour period. For
example — in 2005 the maximum daily 24-hour SO, emission rate from PB02, RBO1,
and RB02 combined was 232 Ib/hr. If the maximum 24-hour SO, emission rates
recorded in 2005 for each of the three individual boilers, which occur on 3 different
days, were added together, the total would be 327 Ib/hr. These three boilers are located
within 140 feet of each other and have fairly similar stack parameters. The variations
in stack location and exit parameters will be less apparent at the nearest Class 1 area
120 km away (i.e., Caney Creek Wilderness). Therefore IPT used the highest daily
24-hour average SO, emission rates that total 232 Ib/hr for PB02, RB0O1 and RB02
combined.

BART Exemption Demonstration U‘RS
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Similarly, H,SO,4 emissions are a function of the amount of SO; that is released from
the boilers. The day that the largest quantity of SO, was released in 2005 (on the
“worst case day” for SO,) is the same day that the largest quantity of H,SO, was
emitted from the boilers. Although there are no CEMS data for H,SQOy,, these emission
rates were calculated based on the amount of measured SO, emitted on this worst-case
day.

The TCEQ did not request any additional justification related to this issue.
2.1.4 Paintyard Fugitive Emissions Excluded from Exemption Modeling

The fugitive particulate emissions generated by the paintyard were not included in the
BART exemption modeling. Particulate emissions are generated during painting
activities (using spray guns) during periodic facility upgrades and maintenance
activities. IPT does not believe that particulate from low-level fugitive sources such as
the paintyard could realistically travel 120 km through forested terrain to impact
visibility at the Caney Creek Wilderness. Air dispersion models are generally well
designed to predict impacts from stacks, but have a less robust mechanism for
estimating fugitive source impacts.

2.1.5 Assumed all Emitted Particulate is PM,5

No speciated particulate information was readily available for the IPT Mill. Instead,
the emission rates for PMyo were used in the exemption modeling for both PM;, and
PM,s. The PM, 5 emissions listed in Table 2-3 are equal to the PMjo emissions. By
modeling the PM;o emissions as PMC and the PM, s emissions as PMF, the emissions
are essentially being double-counted in the model. The TCEQ BART modeling
protocol suggests that in the absence of particulate speciation data, it may be assumed
that all particulate is PM,s (PMF). This is still a conservative assumption because
PMF has a greater impact on visibility impairment than does PMC. Although both
PMj and PM; s emission rates were included in the CALPUFF runs, the PMyq (PMC)
was removed in the CALPOST runs using the setting LVPMC = F.

This refinement was only utilized with those model runs that initially predicted impacts
above 0.5 dv.

2.1.6 Class 1 Area Specific Rayleigh Scattering

The default value of 10 Mm™ is used to describe Rayleigh scattering in the TCEQ BART
modeling protocol. This value is used in the visibility impact calculations performed in
CALPOST. Rayleigh scattering is the scattering of light by particles much smaller than
the wavelength of the light, and the Rayleigh scattering value describes the efficiency of
such light scattering. Each Class 1 area was given a specific Rayleigh scattering value by
the Interagency Monitoring of Protected Visual Environments program (IMPROVE).
These values are available in Table A2 of one of their “Gray Literature” documents titled
Revised IMPROVE Algorithm for Estimating Light Extinction from Particle Speciation
Data. This document is available at
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http://vista.cira.colostate.edu/IMPROVE/Publications/GrayLit/gray literature.htm.

IPT used Class 1 area specific Rayleigh scattering values from this document in the
CALPOST runs for the BART exemption modeling.

This refinement was only utilized with those model runs that initially predicted impacts
above 0.5 dv.

2.1.7 New IMPROVE Visibility Equation

A revised algorithm used to calculate visibility was adopted for use by the IMPROVE
Steering Committee in December 2005, and is described in the report listed in Section
2.1.6. This document is a summary report by a subcommittee established by the
IMPROVE Steering Committee at their July 2005 meeting to recommend a refined
algorithm that would replace or be made available as an alternative to the current
approach. The subcommittee included those who worked on the internal review as well
as scientists who have been critical of the original IMPROVE algorithm. The primary
purpose of this document is to describe the subcommittee’s recommended revised
algorithm, characterize its performance, and summarize the rationale for each of the
changes from the currently used algorithm.

This revised algorithm used to calculate visibility has not yet been incorporated into
CALPOST. In order to take advantage of the new IMPROVE equation, a section of
the CALPOST output file may be copied into a spreadsheet (included in Appendix B),
which applies the new equation and predicts visibility impacts. This spreadsheet was
developed by Dr. Ivar Tombach, technical consultant to the VISTAS regional planning
organization. This post-processing tool and accompanying instructions can be
downloaded from the VISTAS website as follows:

http://www.vistas-sesarm.org/BART/CALPOST-
NewIMPROVEformulaCalculationNO2RevP Dec92006.xls

http://www.vistas-sesarm.org/BART/CALPOST-IMPROVEWorkbook InstructionsV2 16-
Oct06.pdf

The use of this post-processing tool has been allowed by states in the VISTAS region
with regard to BART exemption modeling. IPT used the new IMPROVE equation (via
the use of Dr. Tombach’s spreadsheet), in conjunction with the standard CALPOST
runs to calculate visibility impacts.

This refinement was only utilized with those model runs that initially predicted impacts
above 0.5 dv.
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Table 2-1 Stack Parameters for BART Eligible Units — Point Sources

Base Stack
Coordinates Elevation Stack Height Temperature Exit Velocity Diameter
UTM UTM LCC LCC
Model 1D Unit Description Easting | Northing | Easting | Northing
(m) (m) (m) (m) f) | (m | (f) | (m | (B (K) | (ft/s) | (ms) | (f) | (m)
PB02 Power Boiler No. 2 | 400392 3679931 272.900 | -741.0306 243 74 | 218.9 | 66.7 146 336.5 60 18.29 | 12.0 3.66
No. 1 Recovery
RBO1A Furnace North 400388 3679899 272.897 | -741.0627 243 74 | 268.1 | 817 400 477.6 72 21.95 6.5 1.98
Stack
No. 1 Recovery
RB01B Furnace South 400389 3679890 272.898 | -741.0717 243 74 | 268.1 | 81.7 400 477.6 72 21.95 6.5 1.98
Stack
No. 1 Recovery
RB02A Furnace West 400433 3679850 272,944 | -741.1098 243 74 243 74.1 400 4776 | 615 | 18.75 9.5 2.90
Stack

No. 1 Recovery

RB02B 400445 | 3679853 | 272.956 | -741.1063 | 243 | 74 | 243 | 741 | 400 | 4776 | 615 | 1875 | 95 | 2.90
Furnace East Stack
SMO1 gg’r'utserfe" Tank | 400300 | 3679884 | 272.000 | -741.0776 | 243 | 74 | 2758 | 841 | 160 | 3443 | 265 | 808 | 40 | 1.22
SM02 gcor'uibse':‘e" Tank | 400401 | 3679883 | 272011 | -741.0782 | 243 | 74 | 2758 | 841 | 163 | 3459 | 591 | 1801 | 49 | 1.49
LS01 No.1Lime Slaker | 400386 | 3679809 | 272.899 | -741.1527 | 243 | 74 | 20 | 61 | 180 | 3554 | 01 | 003 | 02 | 008
LKO1 No. 1 Lime Kiln 400474 | 3679816 | 272.986 | -741.1420 | 243 | 74 | 605 | 184 | 155 | 3415 | 49 | 1494 | 36 | 1.09
LKO02 Lime Kiln No. 2 400489 | 3679795 | 273.002 | -741.1623 | 243 | 74 | 645 | 19.7 | 162 | 3454 | 14 | 427 | 75 | 2.29
BGO1 Lime System 400392 | 3679810.8 | 272.905 | -741.1507 | 243 | 74 | 25 | 76 70 | 2043 | 25 | 762 | 15 | 046
Baghouse No. 1
BGO2 Lime System 400406 | 36797755 | 272.920 | -741.1853 | 243 | 74 | 45 | 137 | 70 | 2043 | 25 | 762 | 15 | 046
Baghouse No. 2
Extruder No. 5
EX5PREL First Pre-Treater 400248 | 36796395 | 272.768 | -7413279 | 243 | 74 | 36 | 11.0 | 257 | 3982 | 329 | 1003 | 23 | 069
Stack
Extruder No. 5
EX5PRE2 Second Pre-Treater | 400244 | 3679638.8 | 272.765 | -741.3288 | 243 | 74 | 36 | 11.0 | 257 | 3982 | 32.9 | 10.03 | 29 | 0.88
Stack
BART Exemption Demonstration URS
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Table 2-1 Stack Parameters for BART Eligible Units — Point Sources (Continued)

Base Stack
Coordinates Elevation Stack Height Temperature Exit Velocity Diameter
UTM UTM LCC LCC
Model 1D Unit Description Easting | Northing | Easting | Northing
(m) (m) (m) (m) (fo | (m) | (ft) (m) (@) (K) | (ft/s) | (m/s) | (ft) (m)
Extruder No. 5
EX5LAM1 First Laminator 400241 | 36796453 | 272.761 | 7413225 | 243 | 74 | 32 | 98 98 | 3098 | 57 | 1737 | 1.0 | 030
Stack
ExsPOSTR | EXtruder No. 5 400235 | 3679636.5 | 272755 | -741.3315 | 243 | 74 | 35 | 107 | 252 | 395.4 | 244 | 744 | 11 | 034
Post-Treater Stack
Extruder No. 7
EX7PRE1L First Pre-Treater 400273 | 3679606 | 272.795 | -741.3603 | 243 | 74 | 31 | 95 | 237 | 387 | 147 | 448 | 15 | 046
Stack
Extruder No. 7
EX7PRE2 Second Pre-Treater | 400264 | 3679604 | 272.786 | -741.3627 | 243 | 74 | 31 | 95 | 237 | 387 | 147 | 448 | 15 | 045
Stack
Extruder No. 7
EX7LAM1 First Laminator 400276 | 3679614.3 | 272.797 | 7413519 | 243 | 74 | 28 | 85 | 127 | 3259 | 258 | 7.86 | 17 | 050
Stack
Extruder No. 7
EX7LAM2 Second Laminator | 400260 | 3679610.5 | 272.781 | -741.3564 | 243 | 74 | 28 | 85 | 127 | 3259 | 263 | 802 | 17 | 050
Stack
EX7POSTR | EXtruderNo. 7 400259 | 36796023 | 272781 | -741.3647 | 243 | 74 | 31 | 95 | 337 | 4426 | 1411 | 4301 | 08 | 025
Post-Treater Stack
POLSILO1 | Poly Silo 1 400334 | 3679588 | 272.856 | -741.3757 | 243 | 74 | 62 | 189 | AMB. | AMB. | 48 | 146 | 13 | 041
POLSILO2 | Poly Silo 2 400335 | 3679583 | 272.858 | -741.3806 | 243 | 74 | 62 | 189 | AMB. | AMB. | 48 | 146 | 13 | 041
PETSILOL PET Silo 1 400337 | 3679569 | 272.860 | -741.3945 | 243 | 74 | 62 | 189 | AMB. | AMB. | 48 | 146 | 13 | 041
No. 1 Paper
PM1CTR1 b 400291 | 36797285 | 272.807 | 7412372 | 243 | 74 | 53 | 162 | 645 | 6137 | 313 | 954 | 08 | 025
Coater Dryer
Exhaust
No. 1 Paper
PM1CTR2 Machine Second 400292 | 3679723 | 272.808 | -741.2426 | 243 | 74 | 53 | 162 | 550 | 560.9 | 30.2 | 921 | 12 | 035
Coater Dryer
Exhaust
BART Exemption Demonstration URS
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Table 2-1 Stack Parameters for BART Eligible Units — Point Sources (Continued)

Base Stack
Coordinates Elevation Stack Height Temperature Exit Velocity Diameter
UTM UTM LCC LCC
Model 1D Unit Description Easting | Northing | Easting | Northing
(m) (m) (m) (m) f) | (m) | (f) | (m) (F) K)y | (ftls) | (mls) | (ft) | (m)

No. 3 Paper
PM3DR7 Machine No. 7 400247 3679737 272.763 | -741.2306 243 74 53 16.2 200 366.5 | 67.0 | 20.42 4.5 1.37

Dryer Exhaust
TNKO0115 Starch Silo No. 1 400305 36797775 | 272.819 | -741.1877 243 74 60 18.3 | AMB. | AMB. 0.8 0.24 1.6 0.49
TNKO0116 Starch Silo No. 2 400305 3679772.8 | 272.820 | -741.1924 243 74 60 18.3 | AMB. | AMB. 0.8 0.24 1.6 0.49
TNKO0175 Starch Silo No. 3 400306 3679768 272.821 | -741.1971 243 74 60 18.3 | AMB. | AMB. 0.8 0.24 1.6 0.49
GRYBALER | Gray Baler 400216 3679651 272,736 | -741.3178 243 74 5 15 | AMB. | AMB. | 0.003 | 0.00 4.0 1.22
BART Exemption Demonstration URS
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Table 2-2 Stack Parameters for BART Eligible Units — Area Sources

Angle
Base Release Easterly Northerly from Vertical
Coordinates Elevation Height Length Length North | Dimension
_ o UTM UTM LCC LCC
Model ID | Unit Description | Easting | Northing | Easting | Northing
(m) (m) (m) (m) (ft) (m | (f) | (m) | (f) | (m) (ft) (m) @) (f) | (m)
EXFUGS5 ES;‘:RZ;NOS 400207 | 3679640 | 272728 | -741.3291 | 243 | 74 | 30 | 91 | 85 | 259 | 2461 | 75 79 0 0
EXFUG7 ES;%S/ZENO ! 400212 3679615 272.733 | -741.3539 243 74 30 9.1 111 | 33.8 246.1 75 79 0 0
Chip/Bark
CPS1 Handling 400584 3679792.3 | 273.097 | -741.1611 243 74 20 6.1 374 114 | 1705.1 | 519.7 -20 0 0
Fugitives
BART Exemption Demonstration URS
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Table 2-3 Emission Rates for All BART Eligible Units

Model ID

Unit
Description

SO, Emission Rate

H,SO, Emission Rate

NO, Emission Rate

PMj, Emission Rate

PM, s Emission Rate

(Ib/hr)

(g/s)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

PB02

Power Boiler
No. 2

2.12E+02

2.68E+01

CEMS!

1.46E+01

1.85E+00

PA

2.25E+02

2.84E+01

CEMS?

8.00E+01

1.01E+01

sT*

8.00E+01

1.01E+01

EST?

RBO1A

No. 1
Recovery
Furnace North
Stack

8.79E+00

1.11E+00

CEMS!

4.04E-01

5.09E-02

EST!

6.31E+01

7.95E+00

PA

1.58E+01

1.99E+00

ST

1.58E+01

1.99E+00

EST?

RBO1B

No. 1
Recovery
Furnace South
Stack

1.05E+01

1.32E+00

CEMS!

4.81E-01

6.06E-02

EST?

6.31E+01

7.95E+00

PA

1.58E+01

1.99E+00

ST

1.58E+01

1.99E+00

EST?

RBO02A

No. 1
Recovery
Furnace West
Stack

9.52E-02

1.20E-02

CEMS!

4.36E-03

5.50E-04

EST?

1.12E+02

1.42E+01

PA

2.03E+01

2.56E+00

sT?

2.03E+01

2.56E+00

EST?

RB02B

No. 1
Recovery
Furnace East
Stack

1.13E-01

1.43E-02

CEMS!

5.19E-03

6.54E-04

EST!

1.12E+02

1.42E+01

PA

2.03E+01

2.56E+00

ST

2.03E+01

2.56E+00

EST?

SMO01

No. 1 Smelt
Tank Scrubber

3.28E+00

4.13E-01

PA

1.50E-01

1.89E-02

PA

1.80E+00

2.27E-01

PA

5.40E+00

6.80E-01

ST

5.40E+00

6.80E-01

EST?

SM02

No. 2 Smelt
Tank Scrubber

6.78E+00

8.54E-01

PA

3.10E-01

3.91E-02

PA

3.28E+00

4.13E-01

PA

8.60E+00

1.08E+00

sT?

8.60E+00

1.08E+00

EST?

LS01

No. 1 Lime
Slaker

2.00E-02

2.52E-03

PA

2.00E-02

2.52E-03

EST?

LKO1

No. 1 Lilme
Kiln

9.00E-02

1.13E-02

ST!

5.88E+00

7.41E-01

ST®

6.90E+00

8.69E-01

ST

6.90E+00

8.69E-01

EST?

LKO02

Lime Kiln No.
2

2.00E-01

2.52E-02

ST?

2.50E-01

3.15E-02

PA

1.16E+01

1.46E+00

ST?

7.70E+00

9.70E-01

sT?

7.70E+00

9.70E-01

EST?

BART Exemption Demonstration
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Table 2-3 Emission Rates for All BART Eligible Units (Continued)

Model ID

Unit
Description

SO, Emission Rate

H,SO, Emission Rate

NO, Emission Rate

PMj, Emission Rate

PM, s Emission Rate

(Ib/hr)

(g/s)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

(Ib/hr)

(gls)

Basis

BGO1

Lime System
Baghouse No.
1

6.00E-02

7.56E-03

PA

6.00E-02

7.56E-03

EST?

BGO02

Lime System
Baghouse No.
2

1.00E-01

1.26E-02

PA

1.00E-01

1.26E-02

EST?

EX5PREL

Extruder No. 5
First Pre-
Treater Stack

4.47E-03

5.63E-04

PA

5.88E-02

7.41E-03

PA

3.53E-04

4.45E-05

PA

3.53E-04

4.45E-05

EST?

EX5PRE2

Extruder No. 5
Second Pre-
Treater Stack

7.14E-01

9.00E-02

PA

5.88E-02

7.41E-03

PA

3.53E-04

4.45E-05

PA

3.53E-04

4.45E-05

EST?

EX5LAM1

Extruder No. 5
First
Laminator
Stack

7.14E-01

9.00E-02

PA

5.88E-02

7.41E-03

PA

3.53E-04

4.45E-05

PA

3.53E-04

4.45E-05

EST?

EX5POSTR

Extruder No. 5
Post-Treater
Stack

7.14E-01

9.00E-02

PA

5.88E-02

7.41E-03

PA

3.53E-04

4.45E-05

PA

3.53E-04

4.45E-05

EST?

EX7PRE1

Extruder No. 7
First Pre-
Treater Stack

3.66E-04

4.61E-05

PA

6.09E-02

7.68E-03

PA

4.63E-03

5.84E-04

PA

4.63E-03

5.84E-04

EST?

EX7PRE2

Extruder No. 7
Second Pre-
Treater Stack

3.66E-04

4.61E-05

PA

6.09E-02

7.68E-03

PA

7.14E-01

9.00E-02

PA

7.14E-01

9.00E-02

EST?

BART Exemption Demonstration
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Table 2-3 Emission Rates for All BART Eligible Units (Continued)

Model ID Ur_lit_ SO, Emission Rate H,SO, Emission Rate NO, Emission Rate PM;q Emission Rate PM, s Emission Rate
Description
(Ib/hr) (g/s) Basis | (Ib/hr) (g/s) | Basis | (Ib/hr) (g/s) Basis | (Ib/hr) (g/s) | Basis | (Ib/hr) (g/s) Basis
Extruder No. 7
EX7LAM1 Ele:rsrfinator 3.66E-04 | 4.61E-05 | PA 0 0 - | 6.09E-02 | 7.68E-03 | PA |7.14E-01[9.00E-02| PA |7.14E-01|9.00E-02| EST?
Stack
Extruder No. 7
EX7POSTR |Post-Treater | 3.66E-04 | 4.61E-05 | PA 0 0 - | 6.09E-02 | 7.68E-03 | PA |7.14E-01[9.00E-02| PA |7.14E-01|9.00E-02 | EST?
Stack
POLSILO1  |Poly Silo 1 - - - 5.20E-01 | 6.55E-02 | PA | 5.20E-01 | 6.55E-02 | EST?
POLSILO2  |Poly Silo 2 - - - 5.20E-01 | 6.55E-02 | PA | 5.20E-01 | 6.55E-02 | EST?
PETSILO1 [PETSilo1 - - - 5.20E-01 | 6.55E-02 | PA | 5.20E-01 | 6.55E-02 | EST?
No. 1 Paper
pMiCTRL  |Machine First | ¢ o 03| 6.876-04 | PA 0 0 - |909E-01|115E-01| PA |6.91E-02|871E-03| PA |6.91E-02|8.71E-03 | EST?
Coater Dryer
Exhaust
No. 1 Paper
Machine )
PM1CTR2 5.46E-03 | 6.87E-04 | PA 0 0 - | 9.09E-01|115E-00 | PA |[6.91E-02|8.71E-03| PA |6.91E-02 |8.71E-03| EST
Second Coater
Dryer Exhaust
TNKO0115 ‘;’tamh SiloNo.| 0 - 0 0 - 0 0 - | 5.00E-03 | 6.30E-04| PA |5.00E-03|6.30E-04| EST?
TNKO0116 gtamh SiloNo.| 0 - 0 0 - 0 0 - |5.00E-03 | 6.30E-04 | PA |5.00E-03 |6.30E-04 | EST?
TNKO175 gtamh SiloNo.| 0 - 0 0 - 0 0 - |5.00E-03 | 6.30E-04 | PA |5.00E-03 | 6.30E-04 | EST?
GRYBALER (Gray Baler 0 0 - 0 0 - 0 0 - 5.00E-01 | 6.30E-02 PA 5.00E-01 | 6.30E-02 | EST?
BART Exemption Demonstration URS
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Table 2-3 Emission Rates for All BART Eligible Units (Continued)

Model ID Unit SO, Emission Rate H,SO, Emission Rate NO, Emission Rate PMj, Emission Rate PM, s Emission Rate
Description
(Ib/hr) (g/s) Basis | (Ib/hr) (g/s) | Basis | (Ib/hr) (g/s) Basis | (Ib/hr) (g/s) | Basis | (Ib/hr) (g/s) Basis
No. 3 Paper
PM3DR?7 Machine No. 7 | 3.22E-02 | 4.06E-03 | PA 0 0 5.37E+00 | 6.77E-01 | PA | 4.08E-01 | 5.14E-02 | PA | 4.08E-01 | 5.14E-02 | EST?
Dryer Exhaust
Extruder No. 7
EX7LAM2 iZ‘;?i?gtor 3.66E-04 | 461E-05 [ PA 0 0 6.09E-02 | 7.68E-03 [ PA | 7.14E-01 [ 9.00E-02 | PA |7.14E-01 | 9.00E-02 | EST?
Stack
EXFUGS Extruder No.5 | 5 1or 01 | 397e-02 | PA 0 0 0 0 - 0 0 0 0 -
Fugitives
EXFUG?  |EXtruderNo.7 | 0 0 0 0 0 - | 315601 |3.976-02 | PA |3.15E-01 |3.97E-02 | EST?
Fugitives
Chip/Bark
CPS1 Handling 0 0 0 0 0 0 - |158E+00|1.99E-01 | PA |[1.58E+00| 1.99E-01 | EST?
Fugitives
CEMS'  CEMS data for worst-case day of SO, emissions, Dec.10, 2005
CEMS?  Max 24-hr rate from 2005 CEMS data
PA Permit allowable rate
ST From 2003 stack test firing #6 fuel oil
ST? From 1991 stack test
ST From stack test data
sT! From stack tests for MACT 11 (Subpart MM)
EST! Estimated based on fraction of SO, emitted on the worst-case day Dec. 10 2005
[3% molar conversion to SOz, then 100% conversion to H,SO,4. This estimation method was used in IPT’s Fiberline project permit
application, which was approved by the TCEQ in January 2006.]
EST? Assumed same as PMj, emission rate

BART Exemption Demonstration
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Figure 2-3 Boiler Heat Loading Rates — March 2005
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Figure 2-5 Boiler Heat Loading Rates — May 2005
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Figure 2-8 Boiler Heat Loading Rates — August 2005
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BART Exemption Demonstration

3.0 First Stage Exemption Modeling (Using No-Obs Met)

The first stage of BART exemption modeling, as described in the previously
submitted modeling protocol, includes the use of the preprocessed CALMET
meteorological data set provided by CENRAP. This data set was processed with
prognostic MM5 data only (in the No-Obs mode) and does not include observed
meteorological data. The following 16 Class 1 areas were included in the modeled

domain:

Table 3-1 Class I Areas Included in First Stage of Exemption Modeling

Class | Area Class 1 Area Name
Abbreviation
BAND Bandelier, NM
BIBE Big Bend, TX
BOAP Bosque del Apache, NM
BRET Breton, LA
CACR Caney Creek, AR
CAVE Carlsbad Caverns, NM
GRSA Great Sand Dunes, CO
GUMO Guadalupe Mountains., TX
HEGL Hercules-Glades, MO
MING Mingo, MO
PECO Pecos, NM
SACR Salt Creek, NM
UPBU Upper Buffalo, AR
WHIT White Mountain Wilderness, NM
WHPE Wheeler Peak, NM
WIMO Wichita Mtns., OK

In order to ensure that the modeled results are conservative, due to the use of
meteorological data processed in the No-Obs mode, the maximum highest impact
(rather than the 98" percentile 8" high) was compared to the 0.5 dv contribution
threshold. Table 3-2 lists the results of the first stage exemption modeling.

Maximum impacts above 0.5 dv occur at Caney Creek and Upper Buffalo. The 98"
percentile (8" highest) impact is less than 0.5 dv at all Class 1 areas. Therefore, the
second stage of the BART exemption modeling was performed with refined
meteorological data so that the 8" highest impact may be compared to the
contribution threshold.
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Table 3-2 Modeled Impacts from the First Stage of Exemption Modeling

Maximum Modeled Visibility | Max Impacts | No. of Days with Impacts > 0.5
Impact (dv Over 0.5 dv
Class | Area 2001 2002 2003 (dv)? 2001 2002 2003
Bandelier, NM 0.016 0.061 0.011 - 0 0 0
Big Bend, TX 0.087 0.104 0.091 - 0 0 0
Bosque del Apache, NM 0.015 0.072 0.016 - 0 0 0
Breton, LA 0.141 0.135 0.104 - 0 0 0
Caney Creek, AR 0.699 0.876 0.623 yes 1 4 2
Caney Creek, AR 0.56 0.68 0.48
Carlsbad Caverns, NM 0.164 0.136 0.079 - 0 0 0
Great Sand Dunes, CO 0.009 0.057 0.012 - 0 0 0
Guadalupe Mtns., TX 0.152 0.128 0.079 - 0 0 0
Hercules-Glades, MO 0.194 0.375 0.204 - 0 0 0
Mingo, MO 0.156 0.326 0.158 - 0 0 0
Pecos, NM 0.018 0.077 0.014 - 0 0 0
Salt Creek, NM 0.13 0.13 0.053 - 0 0 0
Upper Buffalo, AR 0.286 0.735 0.21 yes 0 2 0
Upper Buffalo, AR 0.59
White Mountain Wilderness, NM 0.046 0.107 0.039 - 0 0
Wheeler Peak, NM 0.015 0.067 0.014 -
Wichita Mtns., OK 0.338 0.595 0.566 yes 0 1 1
Wichita Mtns., OK® 0.36 0.35
Y| Using model refinements with regard to particulate (section 2.1.5), Rayleigh scattering (section 2.1.6), and the new IMPROVE equation
(section 2.1.7).
BART Exemption Demonstration URS
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4.0 Second Stage Exemption Modeling (Using Refined Met)

The second stage of the BART exemption modeling involves the processing of a
refined meteorological data set that includes observed data. This refined
CALMET data, described in Appendix H of the modeling protocol, uses 4 km
grid spacing. Additional information about the process of preparing the refined
meteorological data set is provided in Appendix A of this document. The refined
meteorological domain includes the IPT Mill and the Caney Creek Wilderness
Area, as well as a 50 km buffer. Figure 4-1 shows all of the observed met stations
that were included in the refined data set.

Caney Creek is the only Class 1 area to be included in the second stage of the BART
exemption analysis because it is both the closest and most affected Class 1 area,
according to the first stage modeling results. If it can be shown that the predicted
impacts to visibility are less than 0.5 dv at this Class 1 Area, it is reasonable to
assume that the impacts will be less than 0.5 dv at less affected (further away) Class 1
areas. The federal regional haze rules state that, “if the highest modeled effects are
observed at the nearest Class | area, you may choose not to analyze the other Class |
areas any further as additional analyses might be unwarranted.” Further description
of this modeling method can be found in:

http://a257.0.akamaitech.net/7/257/2422/01jan20051800/edocket.access.qpo.qov/
2005/pdf/05-12526.pdf.

The 98" percentile highest impacts (the 8™ highest impact) for each year were
compared to the 0.5 dv contribution threshold. Table 4-1 lists the results of the
second stage exemption modeling.

The highest modeled 8™-high impact was 0.317, which was predicted for the 2002
calendar year. This value is below the threshold of 0.5 dv. This impact, combined
with the results of the first stage exemption modeling, indicate that the highest 8™-
high impact would be less than 0.5 dv at all 16 Class 1 areas listed in Table 3-1.
Therefore the IPT Mill does not “contribute” to visibility impairment at any Class 1
area and is not subject to BART requirements.

Table 4-1 Modeled Impacts from the Second Stage of Exemption Modeling

Modeled 8™ Highest 8" High | No. of Days with Impacts
Visibility Impact (dv) Impacts > 0.5 dv
Over 0.5
Class | Area 2001 | 2002 | 2003 (dv)? 2001 2002 2003
Caney Creek, AR 0.287 | 0.317 | 0.286 none 2 1 0
BART Exemption Demonstration URS
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http://a257.g.akamaitech.net/7/257/2422/01jan20051800/edocket.access.gpo.gov/2005/pdf/05-12526.pdf
http://a257.g.akamaitech.net/7/257/2422/01jan20051800/edocket.access.gpo.gov/2005/pdf/05-12526.pdf

Figure 4-1 Surface Meteorological Stations in Model Domain
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Appendix A — Processing of Refined Meteorological Data

This section presents the configuration and settings used for developing refined
meteorological fields in CALMET. Section 5.1 of the CENRAP BART Modeling
Guidelines describes in detail the settings used in generating the CALMET screening
meteorological fields (Alpine Geophysics, 2006). The CENRAP CALMET screening
data were generated using the NOOBS option, meaning both surface and upper air
meteorological parameters were computed from MM5 (Mesoscale Meteorological
Model, Version 5) data. For the refined CALMET data set, surface meteorological data
were included. However, upper air data were not included, based on the following: 1)
MMD5 data have sufficiently resolved the upper air observations in time and space; and, 2)
no upper air stations exist within the refined domain.

CENRAP provided the 2001-2003 CALMET/MMS5 extracted data, as well as CALMET
input and preprocessor files used to generate the CENRAP NOOBS Southern regional
data set. For the most part, the same model options were used in the refined processing,
except where noted.

1.0  Model Selection

The guidance provided by TCEQ on model selection is to use the EPA-approved version
of the CALPUFF/CALMET system. The TCEQ-recommended model versions are
presented in Section V.C of Best Available Retrofit Technology (BART) Modeling
Protocol to Determine Sources Subject to BART in the State of Texas (Final), January
2007. The selected preprocessors were those stipulated as the EPA-approved version
available from TRC’s website (www.src.com). Some differences were noted from the
TCEQ-stipulated preprocessor versions, versus what is actually available. Table A-1
presents the model versions selected and any noted differences from TCEQ guidance.

Table A-1. CALMET Processor and Preprocessor Versions

PROCESSOR VERSION (LEVEL) __
TCEQ Recommended EPA-Approved Version
CTGPROC 2.42 (030709) 2.4 (030402)
TERREL 3.31 (030709) 3.3(030402)
MAKEGEO 2.22 (030709) 2.2 (030402)
SMERGE - 5.3 (030402)
CALMET 5.53a (040716) Same

L http://www.src.com/calpuff/download/download. htm#EPA_VERSION

2.0  Domain

The refined domain, presented in Table A-2, encompasses International Paper Texarkana
Mill and Caney Creek Wilderness Area, along with a 50 km buffer. Grid resolution was
4 km, which is more refined than the 6 km NOOBS grid. Only modest terrain differences
exist between IP and the Caney Creek Wilderness Area; thus, increased resolution is
likely unnecessary. This refinement was performed based on the fact that some RPOs
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use 4 km for refined modeling. Figure 4-1, presented in Section 4.0, illustrates the
modeled domain for the refined meteorological data processing.

Table A-2. IP Lambert Conic Conformal Modeling Domain Specifications
(40.97 degree projection origin; 33 and 45 degree matching parallels)

SW Number of X | Number of Y Horizontal
Coordinate Grid cells Grid cells Resolution (km)
207.0, -795.0 30 60 4

3.0  Preprocessing

CALMET requires both land use/land cover and terrain data for the application region.
These data are generated using the CTGPROC, TERREL and MAKEGEO processors.
The CALMET processing used the identical input land use and terrain data sets used by
CENRAP, except 4 km resolution output data were created instead of the 6 km resolution
for CENRAP.

3.1 Terrain
Shuttle Radar Topography Mission (SRTM)-GTOPO 30 second (~1 km) resolution
dataset was used.

3.2 Land Use
United States Geological Survey (USGS) Global Land Cover Characterization (GLCC)
version 2.0 database was used.

4.0  Surface Observations

Table A-3 presents the surface meteorological stations included in the refined modeling.
Within the modeling domain, only two surface meteorological stations were found to
exist and are highlighted in bold. The remaining 11 stations were included to provide any
needed boundary conditions for the grid. Figure 4-1 in the text illustrates the locations of
these stations with respect to the model domain (blue rectangle).

Table A-3. Surface Meteorological Stations Included in Refined CALMET Processing

CALL Description ST [ CO | LAT | LONG | ELEV | LCCX | LCCY
KTYR TYLER/POUNDS FLD TX [ US | 32.35 -95.4 | 166.0 | 150.79 | -844.58
KGGG LONGVIEW/GREGG CO. TX [ US | 32.35 | -94.65 124.0 | 221.46 | -843.04
KSHV SHREVEPORT REGIONAL ARPT | LA | US | 3245 | -93.82 77.4 | 299.26 | -829.57
KDTN SHREVEPORT DOWNTOWN LA [ US | 3253 | -93.75 55.0 | 305.52 | -820.46
KBAD BARKSDALE AFB LA [ US 325 | -93.67 53.9 | 313.16 | -823.52
KPRX PARIS/COX FIELD TX [ US | 33.63 | -95.45 167.0 | 143.65 | -702.72
KHOT HOT SPRINGS AR [ US | 34.48 -93.1 165.0 | 357.32 | -602.15
KTXK TEXARKANA WEBB FIELD AR | US | 33.45 -94 110.0 | 278.66 | -719.29
KELD EL DORADO GOODWIN FIELD AR | US | 33.22 | -92.82 76.8 | 389.38 | -740.43
KRUE RUSSELLVILLE MUNI A AR [ US | 3525 | -93.08 123.0 | 355.48 | -516.97
KMWT | MENA INTERMTN MUNI AR | US | 3455 | -94.22 | 3250 | 25451 | -598.18
KFSM FORT SMITH REGIONAL AP AR [ US | 3533 | -94.37 136.9 | 238.28 | -512.34
KMLC MCALESTER MUNICIPAL AP OK | US 349 | -95.78 | 231.6 | 111.18 | -562.60
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50 SMERGE Preprocessing

Surface observations for these 13 stations were extracted from the National Climatic Data
Center (NCDC) Integrated Surface Hourly (ISH) compact disks (CDs) for the period of
2001 through 2003. While the latest version of SMERGE (Version 6) can process ISH
data directly, the mandated EPA-version cannot; thus, ISH data must be converted to a
suitable input format to SMERGE. ISH data, as provided, are in GMT. The DATSAV to
CD144 translation program written by TRC was modified to convert ISH data to CD144
format and from GMT to local standard time (LST). Since the ISH abbreviated format is
only a minor variation of DATSAV, the DATSAV was modified/used to convert the ISH
records to CD144.

6.0 SMERGE

SMERGE was used to merge the 13 surface meteorological stations together into a single
SURF.DAT file for input to CALMET. SMERGE also was used to generate the
PRECIP.DAT file for input to CALMET. This was accomplished via use of the extended
CD144 record, which appends the hourly precipitation data to the end of the CD144
record. Use of the CD144 extended format is triggered in SMERGE via the option JDAT
= 4. Additional precipitation stations are available from other data sets, such as NCDC
Hourly Precipitation Data (TD3240); however, since precipitation data are already
included for the ISH surface data, the additional precipitation stations were deemed
unnecessary.

The SURF.DAT output file was created in GMT (IBTZ=0), as opposed to local standard
(IBTZ = 6), to match the time zone of the CENRAP NOOBS CALMET screening data
set. Maintaining the same time zone in the refined data facilitated comparison of
screening and refined data on the same 24-hour period.

7.0 CALMET Settings
Tables A-4 through A-11, below, provide the input settings for CALMET, alongside the

current CENRAP options. In addition, a sample CALMET input file is provided at the
end of the section.

Sample CALMET input file attached at end of Appendix A
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Table A-4. CALMET Model Input Group 0: Input and Output File Names

Parameter CENRAP 1P Comments
Input GEO.DAT GEO.4KM.SOUTH.DAT
Input SURF.DAT IP_ SURF.DAT
Input CLOUD.DAT -
Input PRECIP.DAT PRECIP.DAT
Input MM4.DAT ggggific to mmS5 extraction data sets (36 for 2001, 12 for 2002 and
)
Input WT.DAT
Output CALMET.LST
Output CALMET.DAT
Output PACOUT.DAT
NUSTA 0 Number of upper air stations
NOWSTA 0 Number of over water met stations
Input UPL1.DAT
Input UP2.DAT
Input UP3.DAT
Input SEA1.DAT SEALDAT
Input DIAG.DAT DIAG.DAT
Input PROG.DAT PROG.DAT
Output TEST.PRT TEST.PRT
Output TEST.OUT TEST.OUT
Output TEST.KIN TEST.KIN
Output TEST.FRD TEST.FRD
Output TEST.SLP TEST.SLP

Table A-5. CALMET Model Input Group 1: General Run Control Parameters

Parameter CENRAP 1P Comments
IBYR 2001 2001 Starting year (2001 thru 2003)
IBMO 1 1 Starting month (01 thru 12)
IBDY 1 1 Starting day (depends on MM5 extraction data set)
IBHR 1 1 Starting hour (depends on MM5 extraction data set)
IBTZ 0 0 Base time zone (00 = GMT)
IRLG User user Length of run (depends on MM5 extraction data set)
IRTYPE 0 0 Run type (must = 1 to run CALPUFF)
LCALGRD F T Compute CALGRID data fields
ITEST 2 2 Stop run after SETUP to do input QA

Table A-6. CALMET Model Input Group 2: Map Projection and Grid Control Parameters

Parameter CENRAP 1P Comments
PMAP LCC LCC Map Projection
RLATO 40N 40N Latitude (dec. degrees) of projection origin
RLONO 97TW 97TW Longitude (dec. degrees) of projection origin
XLAT1 33N 33N Matching parallel(s) of latitude for projection
XLAT2 45N 45N Matching parallel(s) of latitude for projection
DATUM WGS-G WGS-G
NX 300 30 Number of X grid cells in meteorological grid
NY 192 60 Number of Y grid cells in meteorological grid
DGRIDKM 6.0 4.0 Grid spacing, km
XORIGKM -1008. 207.0 Ref. Coordinate of SW corner of grid cell (1,1)
YORIGKM 0.0 -795.0 Ref. Coordinate of SW corner of grid cell (1,1)
NZ 10 10 No. of vertical layers
0, 20, 40, 80, 0, 20, 40, 80,
ZFACE 12803580840 12803580840 Cell face heights in arbitrary vertical grid, m
3000, 4000 3000, 4000
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Table A-7. CALMET Model Input Group 3: Output Options

Parameter CENRAP 1P Comments
LSAVE T T Disk output option
IFORMO 1 1 Type of unformatted output file
LPRINT F F Print met fields
IPRINF 1 1 Print intervals
IUVOUT(NZ) NZ*0 NZ*0 Specify layers of u,v wind components to print
IWOUT(NZ) NZ*0 NZ*0 Specify layers of w wind component to print
ITOUT(NZ) NZ*0 NZ*0 Specify levels of 3-D temperature field to print
LDB F F Print input met data and variables
NN1 1 1 First time step for debug data to be printed
NN2 1 1 Last time step for debug data to be printed
10UTD 0 0 Control variable for writing test/debug wind fields
NZPRN2 0 0 Number of levels starting at surface to print
IPRO 0 0 Print interpolated wind components
IPR1 0 0 Print terrain adjusted surface wind components
IPR2 0 0 Print initial divergence fields
IPR3 0 0 Print final wind speed and direction
IPR4 0 0 Print final divergence fields
IPR5 0 0 Print winds after kinematic effects
IPR6 0 0 Print winds after Froude number adjustment
IPR7 0 0 Print winds after slope flows are added
IPR8 0 0 Print final wind field components

Table A-8. CALMET Model Input Group 4: Meteorological Data Options

Parameter CENRAP 1P Comments

NOOBS 2 1 1 = surface air observations; use MMS5 for overwater, and upper air data
NSSTA 0 13 Number of meteorological surface stations

NPSTA 0 13 Number of precipitation stations

ICLOUD 3 3 Gridded cloud fields

IFORMS 2 2 Formatted surface meteorological data file

IFORMP 2 2 Formatted surface precipitation data file

IFORMC 2 2 Formatted cloud data file

Table A-9. CALMET Model Input Group 5: Windfield Options and Parameters

Parameter CENRAP 1P Comments

IWFCOD 1 1 Model selection variable

IFRADJ 1 1 Compute Froude number adjustment effects?

IKINE 0 0 Compute kinematic effects?

10BR 0 0 Use O’Brien (1970) vertical velocity adjustment?
ISLSOPE 1 1 Compute slope flow effects?

IEXTRP -4 1 Extrapolate surface wind obs to upper levels?
ICALM 0 0 Extrapolate surface winds even if calm?

BIAS NZ*0 NZ*0 Layer-dependent biases weighting aloft measurements
RMIN2 4. -1.0 Minimum vertical extrapolation distance

IPROG 14 14 14 = Yes, use winds from MM5.DAT file as initial guess field [[WFCOD =1
ISTEPPG 1 1 MMD5 output timestep

LVARY T T Use varying radius of influence

RMAX1 -- 50. Maximum radius of influence over land in sfc layer
RMAX2 -- 100. Maximum radius of influence over land aloft
RMAX3 -- 100. Maximum radius of influence over water

RMIN 0.1 0.1 Minimum radius of influence used anywhere
TERRAD 12. 12. Terrain features radius of influence

R1 1 15. Weighting of first guess surface field

R2 1. 15. Weighting of first guess aloft field
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Table A-10. CALMET Model Input Group 5: Windfield Options and Parameters

(Continued)

Parameter CENRAP 1P Comments

RPROG 0. 0. MMS5 windfield weighting parameter

DIVLIM 5.E-6 5.E-6 Minimum divergence criterion

NITER 50 50 Number of divergence minimization iterations

NSMMTH 2,4,4,4,4 2,4,4,4,4 Number of passes through smoothing filter in
4,4,4,4,4 4,4,4,4,4 each layer of CALMET

NITR2 55,5,5,5, 5,5,5,5,5 | Maximum number of stations used in each layer
5,5,5,5,5 5,5,5,5,5 | forthe interpolation of data to a grid point

CRITEN 1.0 1.0 Critical Froude number

ALPHA 0.1 0.1 Kinematic effects parameter

FEXTR2 NZ*0.0 NZ*0.0 Scaling factor for extrapolating sfc winds aloft

NBAR 0 0 Number of terrain barriers

IDIOTP1 0 0 Surface temperature computation switch

ISURFT -- 8 Number of sfc met station to use for temp calcs

IDIOPT2 0 0 Domain-averaged lapse rate switch

IUPT 2 1 Upper air stations to use for lapse rate

ZUPT 200. 200. Depth through which lapse rate is calculated

IDIOPT3 0 0 Domain-averaged wind component switch

ITUPWND -1 -1 Number of aloft stations to use for wind calc

ZUPWND 1, 1, Bottom and top of layer through which the

1000. 1000. domain-scale winds are computed

IDIOPT4 0 0 Observed surface wind component switch

IDIOPT5 0 0 Observed aloft wind component switch

LLBREZE F F Use Lake Breeze Module

NBOX 0 0 Number of lake breeze regions

NLB 0 0 Number of stations in the region

METBXID(NLB) 0 0 Station ID’s in the region

Table A-11. CALMET Model Input Group 6: Mixing Height, Temperature and

Precipitation

Parameter CENRAP 1P Comments

CONSTB 1.41 1.41 Neutral stability mixing height coefficient

CONSTE 0.15 0.15 Convective stability mixing height coefficient

CONSTN 2400. 2400. Stable stability maxing height coefficient

CONSTW 0.16 0.16 Overwater mixing height coefficient

FCORIOL 1.E-4 1.E-4 Absolute value of Coriolis parameter

1AVEZI 1 1 Conduct spatial averaging? Yes = 1

MNMDAV 1 10 Maximum search radius in averaging process

HAFANG 30. 30. Half-angle of upwind looking cone for averaging

ILEVZI 1 1 Layers of wind use in upwind averaging

DPTMIN 0.001 0.001 Minimu'm pot_er)tial temperature lapse rate in the stable layer above the current
convective mixing ht

DZZI 200, 200, Depth of layer above current conv. mixing height through which lapse rate is
computed

ZIMIN 50. 50. Minimum overland mixing height

ZIMAX 3000. 3000. Maximum overland mixing height

ZIMINW 50. 50. Minimum overwater mixing height

ZIMAXW 3000. 3000. Maximum overwater mixing height

ITPROG 2 1 3D temperature from observations or from MM5?

IRAD 1 1 Type of interpolation; 1 = 1/R

TRADKM 500. 36. Temperature interpolation radius of influence

NUMTS 5 5 Max number of stations for temp interpolation

IAVET 1 1 Spatially average temperatures? 1 = yes

TGDEFB -.0098 -.0098 Temp gradient below mixing height over water

TGDEFA -.0045 -.0045 Temp gradient above mixing height over water

JWAT1 55 55 Beginning land use categories over water

JWAT?2 55 55 Ending land use categories for water

NFLAGP 2 2 Precipitation interpolation flag; 2 = 1/R-squared

SIGMAP 50. 50. Radius of influence for precipitation interpolation

CUTP 0.01 0.01 Minimum precipitation rate cutoff (mm/hr)
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IP Texarkana BART Refined CALMET: Caney Creek, 4km Resolution
Run Identifier: 20070425 (ICLOUD=3; R1l = 15.)

MM5 w/ Surface Obs: 13 Sfc/Precip Stations

———————————————— Run title (3 lines)

INPUT GROUP: 0 —-- Input and Output File Names

Subgroup (a)

Default Name Type File Name

GEO.DAT input ! GEODAT=S:\CALMET\MAKEGEO\GEO.04KM.SOUTH.DAT
|

SURF .DAT input ! SRFDAT=S:\CALMET\SURF\SMERGE\IP_SURF.DAT
|

CLOUD.DAT input * CLDDAT= *

PRECIP.DAT input ! PRCDAT=S:\CALMET\SURF\SMERGE\PRECIP.DAT
|

MM4 .DAT input ! MM4DAT=S:\2002\extracted_2002_01_cenrap_
36km.unx !

WT .DAT input * WIDAT= *

CALMET.LST output ! METLST=CALMET_2002_01.LST !
CALMET.DAT output ! METDAT=CALMET_2002_01.DAT !

PACOUT.DAT output * PACDAT= *

All file names will be converted to lower case if LCFILES = T
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE
T = lower case ! LCFILES = T !
F = UPPER CASE

NUMBER OF UPPER AIR & OVERWATER STATIONS:

Number of upper air stations (NUSTA) No default ! NUSTA = 0 !
Number of overwater met stations
(NOWSTA) No default ! NOWSTA = O
1
'END!

Upper air files (one per station)

Default Name Type File Name

Overwater station files (one per station)



Default Name Type File Name

Default Name Type File Name

DIAG.DAT input * DIADAT= *
PROG.DAT input * PRGDAT=

TEST.PRT output * TSTPRT= *
TEST.OUT output * TSTOUT= *
TEST.KIN output * TSTKIN= *
TEST.FRD output * TSTFRD= *
TEST.SLP output * TSTSLP= *

NOTES: (1) File/path names can be up to 70 characters in length
(2) Subgroups (a) and (d) must have ONE 'END' (surround by
delimiters) at the end of the group
(3) Subgroups (b) and (c) must have an 'END' (surround by
delimiters) at the end of EACH LINE

'END!
INPUT GROUP: 1 —-—- General run control parameters
Starting date: Year (IBYR) —-- No default ! IBYR= 2002 !
Month (IBMO) —-- No default ! IBMO= 01 !
Day (IBDY) -- No default ! IBDY= 01 !
Hour (IBHR) —-- No default ! IBHR= 00 !
Base time zone (IBTZ) —-- No default ! IBTZ= 00 !
PST = 08, MST = 07
CST = 06, EST = 05
Length of run (hours) (IRLG) —-- No default ! IRLG= 744 !
Run type (IRTYPE) —- Default: 1 ! IRTYPE= 01 !

0 = Computes wind fields only

1 Computes wind fields and micrometeorological variables
(u*, w*, L, zi, etc.)

(IRTYPE must be 1 to run CALPUFF or CALGRID)

Compute special data fields required

by CALGRID (i.e., 3-D fields of W wind

components and temperature)

in additional to regular Default: T ! LCALGRD = T !
fields ? (LCALGRD)

(LCALGRD must be T to run CALGRID)



Flag to stop run after
SETUP phase (ITEST) Default: 2 ! ITEST= 2 !
(Used to allow checking
of the model inputs, files, etc.)
ITEST = 1 - STOPS program after SETUP phase
ITEST = 2 - Continues with execution of
COMPUTATIONAL phase after SETUP

INPUT GROUP: 2 —-—- Map Projection and Grid control parameters

Map projection

(PMAP) Default: UTM ! PMAP = LCC !
UTM : Universal Transverse Mercator
TTM : Tangential Transverse Mercator
LCC : Lambert Conformal Conic
PS : Polar Stereographic
EM : Equatorial Mercator
LAZA : Lambert Azimuthal Equal Area

False Easting and Northing (km) at the projection origin

(Used only if PMAP= TTM, LCC, or LAZA)

(FEAST) Default=0.0 ! FEAST = 0.000 !
(FNORTH) Default=0.0 ! FNORTH 0.000 !

UTM zone (1 to 60)
(Used only if PMAP=UTM)

(IUTMZN) No Default ! TUTMZN = 14 !
Hemisphere for UTM projection?
(Used only if PMAP=UTM)
(UTMHEM) Default: N ! UTMHEM = N !
N : Northern hemisphere projection
S :  Southern hemisphere projection

Latitude and Longitude (decimal degrees) of projection origin
(Used only if PMAP= TTM, LCC, PS, EM, or LAZA)

(RLATO) No Default ! RLATO = 40N !
(RLONQOQ) No Default ! RLONO = 97TW !
TTM : RLONO identifies central (true N/S) meridian of
projection
RLATO selected for convenience
LCC : RLONO identifies central (true N/S) meridian of
projection
RLATO selected for convenience
PS : RLONO identifies central (grid N/S) meridian of
projection

RLATO selected for convenience
EM : RLONO identifies central meridian of projection
RLATO is REPLACED by 0.0N (Equator)



LAZA: RLONO identifies longitude of tangent-point of mapping
plane
RLATO identifies latitude of tangent-point of mapping
plane

Matching parallel(s) of latitude (decimal degrees) for projection
(Used only if PMAP= LCC or PS)

(XLATI) No Default ! XLAT1 = 33N !
(XLAT2) No Default ! XLAT2 = 45N !
LCC : Projection cone slices through Earth's surface at XLAT1
and XLAT2
PS : Projection plane slices through Earth at XLAT1
(XLAT2 is not used)

Note: Latitudes and longitudes should be positive, and include a
letter N,S,E, or W indicating north or south latitude, and
east or west longitude. For example,

35.9 N Latitude = 35.9N

118.7 E Longitude = 118.7E

Datum-region

The Datum-Region for the coordinates is identified by a character

string. Many mapping products currently available use the model of
the

Earth known as the World Geodetic System 1984 (WGS-G ). Other
local

models may be in use, and their selection in CALMET will make its
output

consistent with local mapping products. The list of Datum—-Regions
with

official transformation parameters is provided by the National
Imagery and

Mapping Agency (NIMA).

NIMA Datum - Regions (Examples)

WGS—-G WGS—-84 GRS 80 Spheroid, Global coverage (WGS84)

NAS-C NORTH AMERICAN 1927 Clarke 1866 Spheroid, MEAN FOR CONUS
(NAD27)

NWS—-27 NWS 6370KM Radius, Sphere

NwWsS-84 NWS 6370KM Radius, Sphere

ESR-S ESRI REFERENCE 6371KM Radius, Sphere

Datum-region for output coordinates
(DATUM) Default: WGS-G ! DATUM = WGS-G !

Horizontal grid definition:

Rectangular grid defined for projection PMAP,
with X the Easting and Y the Northing coordinate

No. X grid cells (NX) No default I NX = 30 !



No. Y grid cells (NY) No default I NY = 60 !

Grid spacing (DGRIDKM) No default ! DGRIDKM = 4. !
Units: km

Reference grid coordinate of
SOUTHWEST corner of grid cell (1,1)

X coordinate (XORIGKM) No default ! XORIGKM = 207.0
|
Y coordinate (YORIGKM) No default ! YORIGKM =-795.0
|
Units: km

Vertical grid definition:

No. of vertical layers (NZ) No default ' NZ = 10 !
Cell face heights in arbitrary
vertical grid (ZFACE (NZ+1)) No defaults

Units: m
! ZFACE = 0.,20.,40.,80.,160.,320.,640.,1200.,2000.,3000.,4000.

INPUT GROUP: 3 —-- Output Options

DISK OUTPUT OPTION

Save met. fields in an unformatted

output file ? (LSAVE) Default: T ! LSAVE = T !
(F = Do not save, T = Save)
Type of unformatted output file:
(IFORMO) Default: 1 ! TFORMO = 1
|
1 = CALPUFF/CALGRID type file (CALMET.DAT)
2 = MESOPUFF-II type file (PACOUT.DAT)
LINE PRINTER OUTPUT OPTIONS:
Print met. fields ? (LPRINT) Default: F ! LPRINT = F !
(F = Do not print, T = Print)
(NOTE: parameters below control which
met. variables are printed)

Print interval
(IPRINF) in hours Default: 1 ! IPRINF = 1

(Meteorological fields are printed



every 1 hours)

Specify which layers of U, V wind component

to print (IUVOUT (NZ)) —-- NOTE: NZ values must be entered
(0=Do not print, 1=Print)

(used only if LPRINT=T) Defaults: NZ*0

! ITUvouT = 0 , o, o, o, o, o, o, o, o, o !

Specify which levels of the W wind component to print
(NOTE: W defined at TOP cell face -—— 10 wvalues)
(IWOUT (NZ)) —-— NOTE: NZ values must be entered
(0=Do not print, 1=Print)
(used only if LPRINT=T & LCALGRD=T)
Defaults: NZ*0
! IWOUT = 0 , o, o, o, o, o, o, o, o, o !

Specify which levels of the 3-D temperature field to print
(ITOUT (NZ)) —-— NOTE: NZ values must be entered

(0=Do not print, 1=Print)

(used only if LPRINT=T & LCALGRD=T)

Defaults: NZ*0

! rroUT = 0, O, O, O, O, O, O, O, O, 0!
Specify which meteorological fields
to print
(used only if LPRINT=T) Defaults: 0 (all wvariables)
Variable Print ?
(0 = do not print,
1 = print)
!  STABILITY = 0 ! = PGT stability class
! USTAR = 0 ! — Friction velocity
! MONIN = 0 ! = Monin-Obukhov length
! MIXHT = 0 ! — Mixing height
! WSTAR = 0 ! — Convective velocity
scale
!  PRECIP = 0 ! — Precipitation rate
! SENSHEAT = 0 ! — Sensible heat flux
! CONVZI = 0 ! — Convective mixing ht.

Testing and debug print options for micrometeorological module

Print input meteorological data and

internal variables (LDB) Default: F ! LDB
(F = Do not print, T = print)

(NOTE: this option produces large amounts of output)

Il
|

First time step for which debug data
are printed (NN1) Default: 1 I NN1 = 1



Last time step for which debug data
are printed (NN2) Default: 1 I NN2 = 1

Testing and debug print options for wind field module
(all of the following print options control output to
wind field module's output files: TEST.PRT, TEST.OUT,
TEST.KIN, TEST.FRD, and TEST.SLP)

Control variable for writing the test/debug
wind fields to disk files (IOUTD)
(0=Do not write, l=write) Default: O ! IOUTD =

Number of levels, starting at the surface,
to print (NZPRN2) Default: 1 ! NZPRN2 =

Print the INTERPOLATED wind components ?
(IPRO) (O0=no, 1l=yes) Default: O ! IPRO =

Print the TERRAIN ADJUSTED surface wind
components ?
(IPR1) (O=no, 1l=yes) Default: O ! IPR1 =

Print the SMOOTHED wind components and
the INITIAL DIVERGENCE fields ?
(IPR2) (O0=no, 1l=yes) Default: O ! IPR2 =

Print the FINAL wind speed and direction
fields ?
(IPR3) (O0=no, 1l=yes) Default: O ! IPR3

Print the FINAL DIVERGENCE fields ?
(IPR4) (O0=no, 1l=yes) Default: O ! IPR4 =

Print the winds after KINEMATIC effects
are added ?
(IPR5) (O0=no, 1l=yes) Default: O ! IPR5

Print the winds after the FROUDE NUMBER
adjustment is made *?
(IPR6) (O0=no, l=yes) Default: O ! IPR6 =

Print the winds after SLOPE FLOWS
are added ?
(IPR7) (O0=no, 1l=yes) Default: O ! IPR7 =

Print the FINAL wind field components ?
(IPR8) (0=no, l=yes) Default: O ! IPR8 =



!END!

INPUT GROUP: 4 —-- Meteorological data options

NO OBSERVATION MODE (NOOBS) Default: O ! NOOBS = 1

0 = Use surface, overwater, and upper air stations
1 = Use surface and overwater stations (no upper air
observations)
Use MM5 for upper air data
2 = No surface, overwater, or upper air observations
Use MM5 for surface, overwater, and upper air data

NUMBER OF SURFACE & PRECIP. METEOROLOGICAL STATIONS

Number of surface stations (NSSTA) No default I NSSTA =
13 !
Number of precipitation stations
(NPSTA=-1: flag for use of MM5 precip data)
(NPSTA) No default ! NPSTA =
13 !
CLOUD DATA OPTIONS
Gridded cloud fields:
(ICLOUD) Default: 0 ! ICLOUD =
31
ICLOUD = 0 - Gridded clouds not used
ICLOUD = 1 - Gridded CLOUD.DAT generated as OUTPUT
ICLOUD = 2 - Gridded CLOUD.DAT read as INPUT
ICLOUD = 3 - Gridded cloud cover from Prognostic Rel. Humidity
FILE FORMATS
Surface meteorological data file format
(IFORMS) Default: 2 ! TFORMS =
2 |
(1 = unformatted (e.g., SMERGE output))
(2 = formatted (free-formatted user input))
Precipitation data file format
(IFORMP) Default: 2 ! TFORMP =
2 |
(1 = unformatted (e.g., PMERGE output))
(2 = formatted (free-formatted user input))
Cloud data file format
(IFORMC) Default: 2 ! TFORMC =
1 |

(1 = unformatted - CALMET unformatted output)
(2 = formatted - free-formatted CALMET output or user input)

!END!



INPUT GROUP:

5 —— Wind Field Options and Parameters

WIND FIELD MODEL OPTIONS

Model selection variable

0
1

(IWFCOD)

Objective analysis only
= Diagnostic wind module

Compute Froude number adjustment

effects ?

(0 =

(IFRADJ)

NO, 1 = YES)

Default:

Default:

Default:

IWFCOD

IFRADJ

IKINE

Compute kinematic effects ?

NO, 1 = YES)

Use O'Brien procedure for
of the vertical velocity ?

(0 = NO, 1 = YES)

Compute slope flow effects

NO, 1 = YES)

(IKINE)

adjustment

(IOBR) Default: O !

? (ISLOPE) Default: 1 !

Extrapolate surface wind observations

to upper layers ? (IEXTRP)

(1

2 = power law extrapolati
3

4 =

-1, -2, -3, -4 = same as
at upper air stations

Extrapolate surface winds
if calm? (ICALM)

(0 = NO, 1 = YES)

Default: -4 !

= no extrapolation is done,

on used,

= user input multiplicative factors
for layers 2 - NZ used
similarity theory used

(see FEXTRP array)

above except layer 1 data
are ignored

even
Default: O !

Layer—dependent biases modifying the weights of

surface and upper air stat
—-1<=BIAS<=1

Negative BIAS reduces the
(e.g. BIAS=-0.1 reduces

by 10%; BIAS= -1, reduces

Positive BIAS reduces the
(e.g. BIAS= 0.2 reduces

by 20%;

Zero BIAS leaves weights unchanged

Default: NZ*0
|

0o !

ions (BIAS(NZ))

weight of upper air stations

the weight of upper air stations
their weight by 100 %)

weight of surface stations

the weight of surface stations

BIAS=1 reduces their weight by 100%)

(1/R**2 interpolation)

BIAS = 0, O, O, 0, O,

IOBR

ISLOPE

IEXTRP

ICALM

0



Minimum distance from nearest upper air station

to surface station for which extrapolation
of surface winds at surface station will be allowed
(RMIN2: Set to -1 for IEXTRP = 4 or other situations
where all surface stations should be extrapolated)
Default: 4. ' RMIN2 =
4.0 !
Use gridded prognostic wind field model
output fields as input to the diagnostic
wind field model (IPROG) Default: O I IPROG =
14 !
(0 = No, [IWFCOD = 0 or 1]
1 = Yes, use CSUMM prog. winds as Step 1 field, [IWFCOD = 0]
2 = Yes, use CSUMM prog. winds as initial guess field [IWFCOD
1]
3 = Yes, use winds from MM4.DAT file as Step 1 field [IWFCOD =
0]
4 = Yes, use winds from MM4.DAT file as initial guess field
[IWFCOD = 1]
5 = Yes, use winds from MM4.DAT file as observations [IWFCOD =
1]
13 = Yes, use winds from MM5.DAT file as Step 1 field [IWFCOD
0]
14 = Yes, use winds from MM5.DAT file as initial guess field
[IWFCOD = 1]
15 = Yes, use winds from MM5.DAT file as observations [IWFCOD
1]
Timestep (hours) of the prognostic
model input data (ISTEPPG) Default: 1 ! ISTEPPG
1 |
RADIUS OF INFLUENCE PARAMETERS
Use varying radius of influence Default: F ! LVARY =
F!
(if no stations are found within RMAX1, RMAXZ2,
or RMAX3, then the closest station will be used)
Maximum radius of influence over land
in the surface layer (RMAX1) No default ! RMAX1 =
50. !
Units: km
Maximum radius of influence over land
aloft (RMAX2) No default ! RMAX2 =
100. !
Units: km
Maximum radius of influence over water
(RMAX3) No default ! RMAX3 =
100. !
Units: km
OTHER WIND FIELD INPUT PARAMETERS
Minimum radius of influence used in
the wind field interpolation (RMIN) Default: 0.1 ! RMIN =
0.1 !
Units: km

Radiu

s of influence of terrain



12.

5.0E-06

50

features (TERRAD)

Units:
Relative weighting of the first
guess field and observations in the
SURFACE layer (R1)

(R1 is the distance from an Units:
observational station at which the
observation and first guess field are
equally weighted)

Relative weighting of the first
guess field and observations in the
layers ALOFT (R2)

(R2 is applied in the upper layers Units:
in the same manner as Rl is used in
the surface layer).

Relative weighting parameter of the
prognostic wind field data (RPROG)

(Used only if IPROG = 1) Units:

Maximum acceptable divergence in the
divergence minimization procedure

(DIVLIM)
!

Maximum number of iterations in the
divergence min. procedure (NITER)

Number of passes in the smoothing
procedure (NSMTH (NZ))
NOTE: NZ values must be entered
Default: 2, (mxnz-1)*4 ! NSMTH =
, 4, 4, 4, 4, 4, 4, 4, 4 |

Maximum number of stations used in
each layer for the interpolation of
data to a grid point (NINTR2 (NZ))
NOTE: NZ values must be entered

, 5, 55, 5, 5, 5, 5, 5, 5 1

Critical Froude number (CRITFEFN)

Empirical factor controlling the
influence of kinematic effects

(ALPHA) Default:

Multiplicative scaling factor for
extrapolation of surface observations
to upper layers (FEXTR2 (NZ))

! FEXTR2 = 0., 0., 0., 0., 0., 0., 0., 0., O.
(Used only if IEXTRP = 3 or -3)

Default:

Default:

Default:

Default:

Default:

4

No default

km

No default

km

No default

km

No default

km

5

50

99.

1.

0.

NZ*0.0

0.

0

1

.E-6

TERRAD

R1 = 15.

R2 = 15.

RPROG =

DIVLIM=

NITER =

NINTR2

CRITFEN

ALPHA =



BARRIER INFORMATION

Number of barriers to interpolation
of the wind fields (NBAR) Default: O ! NBAR = O

THE FOLLOWING 4 VARIABLES ARE INCLUDED

ONLY IF NBAR > 0

NOTE: NBAR values must be entered No defaults
for each variable Units: km

X coordinate of BEGINNING

of each barrier (XBBAR (NBAR)) ! XBBAR = 0. !
Y coordinate of BEGINNING
of each barrier (YBBAR (NBAR)) ! YBBAR = 0.

X coordinate of ENDING
of each barrier (XEBAR (NBAR)) ! XEBAR
Y coordinate of ENDING
of each barrier (YEBAR (NBAR)) ! YEBAR

Il
o

Il
o

DIAGNOSTIC MODULE DATA INPUT OPTIONS
Surface temperature (IDIOPT1) Default: O ! IDIOPT1l =

0 = Compute internally from
hourly surface observations

1 = Read preprocessed values from
a data file (DIAG.DAT)

Surface met. station to use for
the surface temperature (ISURFT) No default ! ISURFT =

(Must be a value from 1 to NSSTA)
(Used only if IDIOPT1 = 0)

Domain—-averaged temperature lapse
rate (IDIOPTZ2) Default: O ! IDIOPT2 =

0

Compute internally from
twice-daily upper air observations
Read hourly preprocessed values
from a data file (DIAG.DAT)

1

Upper air station to use for
the domain-scale lapse rate (IUPT) No default ! IUPT =

(Must be a value from 1 to NUSTA)
(Used only if IDIOPT2 = 0)

Depth through which the domain-scale
lapse rate is computed (ZUPT) Default: 200. ! ZUPT =

(Used only if IDIOPT2 = 0) Units: meters



Domain—-averaged wind components

(IDIOPT3) Default: O ! IDIOPT3 =
0 !
0 = Compute internally from
twice-daily upper air observations
1 = Read hourly preprocessed values
a data file (DIAG.DAT)
Upper air station to use for
the domain-scale winds (IUPWND) Default: -1 ! TUPWND = -
1 !
(Must be a value from -1 to NUSTA)
(Used only if IDIOPT3 = 0)
Bottom and top of layer through
which the domain-scale winds
are computed
(ZUPWND (1), ZUPWND (2)) Defaults: 1., 1000. ! ZUPWND=
1., 1000. !
(Used only if IDIOPT3 = 0) Units: meters

Observed surface wind components

for wind field module (IDIOPT4) Default: O ! IDIOPT4 = O !
0 = Read WS, WD from a surface
data file (SURF.DAT)
1 = Read hourly preprocessed U, V from
a data file (DIAG.DAT)
Observed upper air wind components
for wind field module (IDIOPTS) Default: O ! IDIOPT5 = O !
0 = Read WS, WD from an upper
air data file (UP1.DAT, UP2.DAT, etc.)
1 = Read hourly preprocessed U, V from
a data file (DIAG.DAT)
LAKE BREEZE INFORMATION
Use Lake Breeze Module (LLBREZE)
Default: F ! LLBREZE = F
1
Number of lake breeze regions (NBOX) ! NBOX = O

X Grid line 1 defining the region of interest

! XG1 = 0. !
X Grid line 2 defining the region of interest

! XG2 = 0. !
Y Grid line 1 defining the region of interest

! YG1 = 0. !
Y Grid line 2 defining the region of interest

! YG2 = 0. !
X Point defining the coastline (Straight line)

(XBCST) (KM) Default: none ! XBCST = 0. !

Y Point defining the coastline (Straight line)
(YBCST) (KM) Default: none ! YBCST = 0. !



X Point defining the coastline (Straight line)

(XECST) (KM) Default: none ! XECST = 0. !
Y Point defining the coastline (Straight line)
(YECST) (KM) Default: none ! YECST = 0. !
Number of stations in the region Default: none ! NLB = 0 !
(Surface stations + upper air stations)
Station ID's in the region (METBXID (NLB) )
(Surface stations first, then upper air stations)
! METBXID = 0 !
'END!
INPUT GROUP: 6 —-—- Mixing Height, Temperature and Precipitation
Parameters
EMPIRICAL MIXING HEIGHT CONSTANTS
Neutral, mechanical equation
(CONSTB) Default: 1.41 ! CONSTB =
1.41 !
Convective mixing ht. equation
(CONSTE) Default: 0.15 ! CONSTE =
0.15 !
Stable mixing ht. equation
(CONSTN) Default: 2400. ! CONSTN =
2400.!
Overwater mixing ht. equation
(CONSTW) Default: 0.16 ! CONSTW =
0.16 !
Absolute value of Coriolis
parameter (FCORIOL) Default: 1.E-4 ! FCORIOL =
1.0E-04!
Units: (1/s)
SPATIAL AVERAGING OF MIXING HEIGHTS
Conduct spatial averaging
(IAVEZI) (0=no, 1l=yes) Default: 1 ! IAVEZI =
1
Max. search radius in averaging
process (MNMDAV) Default: 1 ! MNMDAV =
1 !
Units: Grid
cells
Half-angle of upwind looking cone
for averaging (HAFANG) Default: 30. ! HAFANG =
30. !
Units: deg.
Layer of winds used in upwind
averaging (ILEVZI) Default: 1 ! ILEVZI =



0.00

200.

50.

3000

50.

3000

= 36.

(must be between 1 and NZ)
OTHER MIXING HEIGHT VARIABLES

Minimum potential temperature lapse
rate in the stable layer above the

current convective mixing ht. Default:
1!
(DPTMIN) Units: deg. K/m
Depth of layer above current conv.
mixing height through which lapse Default:
I
rate is computed (DZZI) Units: meters
Minimum overland mixing height Default:
I
(ZIMIN) Units: meters
Maximum overland mixing height Default:
I
(ZIMAX) Units: meters
Minimum overwater mixing height Default:
I
(ZIMINW) —- (Not used if observed Units: meters
overwater mixing hts. are used)
Maximum overwater mixing height Default:
I
(ZIMAXW) —- (Not used if observed Units: meters

overwater mixing hts. are used)

TEMPERATURE PARAMETERS

3D temperature from observations or

from prognostic data? (ITPROG) Default:0
I
0 = Use Surface and upper air stations
(only if NOOBS = 0)
1 = Use Surface stations (no upper air observations)

Use MM5 for upper air data
(only if NOOBS = 0,1)

2 = No surface or upper air observations
Use MM5 for surface and upper air data
(only if NOOBS = 0,1,2)

Interpolation type

(1 = 1/R ; 2 = 1/R**2) Default:1
Radius of influence for temperature
interpolation (TRADKM) Default:

Units: km

Maximum Number of stations to include
in temperature interpolation (NUMTS) Default:

Conduct spatial averaging of temp-

eratures (IAVET) (0=no, 1l=yes) Default:

DPTMIN =

DzZZI =

ZIMIN =

ZIMAX =

ZIMINW =

ZIMAXW

ITPROG

IRAD =

TRADKM

NUMTS

IAVET =



(will use mixing ht MNMDAV, HAFANG
so make sure they are correct)

Default temperature gradient Default: -.0098 ! TGDEFB =
0.0098 !
below the mixing height over
water (K/m) (TGDEFB)
Default temperature gradient Default: -.0045 ! TGDEFA =
0.0045 !
above the mixing height over
water (K/m) (TGDEFA)
Beginning (JWAT1l) and ending (JWATZ2)
land use categories for temperature ! JWAT1
55 !
interpolation over water —-- Make ! JWAT2
55 !
bigger than largest land use to disable
PRECIP INTERPOLATION PARAMETERS
Method of interpolation (NFLAGP) Default = 2 ! NFLAGP =
2
(1=1/R,2=1/R**2,3=EXP/R**2)
Radius of Influence (km) (SIGMAP) Default = 100.0 ! SIGMAP
50. !
(0.0 => use half dist. btwn
nearest stns w & w/out
precip when NFLAGP = 3)
Minimum Precip. Rate Cutoff (mm/hr) Default = 0.01 ! CUTP =
0.01 !
(values < CUTP = 0.0 mm/hr)
'END!
INPUT GROUP: 7 —-- Surface meteorological station parameters
SURFACE STATION VARIABLES
(One record per station -—- 13 records in all)
1 2
Name ID X coord. Y coord. Time Anem.
(km) (km) zone Ht. (m)
! SS1 ='KTYR' 22448 150.790 -844.580 6 10 !
! SS2 ='KGGG' 22470 221.460 -843.040 6 10 !
! SS3 ='KSHV' 22480 299.260 -829.570 6 10 !
! Ss4 ='KDIN' 22484 305.520 -820.460 6 10 !
! SS5 ='KBAD' 22485 313.160 -823.520 6 10 !
! SS6 ='KPRX' 22587 143.650 -702.720 6 10 !
! SS7 ='KHOT' 23415 357.320 -602.150 6 10 !
! SS8 ='KTXK' 23418 278.660 -719.290 6 10 !
! SS9 ='KELD' 23419 389.380 -740.430 6 10 !
! SS10 ='KRUE' 23429 355.480 -516.970 6 10 !
! SS11 ="KMWT' 23435 254.510 -598.180 6 10 !



! 5512 ='KFSM' 23440 238.280 -512.340 6 10 !
! 5513 ="'KMLC' 23566 111.180 -562.600 6 10 !

Four character string for station name
(MUST START IN COLUMN 9)

2
Five digit integer for station ID

!END!

INPUT GROUP: 8 ——- Upper air meteorological station parameters

UPPER AIR STATION VARIABLES

(One record per station -— 0 records in all)
1 2
Name ID X coord. Y coord. Time zone
(km) (km)
1

Four character string for station name
(MUST START IN COLUMN 9)

2
Five digit integer for station ID

!END!

INPUT GROUP: 9 —-- Precipitation station parameters

PRECIPITATION STATION VARIABLES
(One record per station -—- 13 records in all)
(NOT INCLUDED IF NPSTA = 0)

1 2
Name Station X coord. Y coord.
Code (km) (km)
! PS1 ='KTYR' 22448 150.790 -844.580 !
I PS2 ='KGGG' 22470 221.460 -843.030 !
! PS3 ='KSHV' 22480 299.260 -829.570 !
! PS4 ='KDTN' 22484 305.520 -820.460 !
! PS5 ='KBAD' 22485 313.160 -823.520 !
! PS6 ='KPRX' 22587 143.650 -702.720 !
! PS7 ='KHOT' 23415 357.320 -602.150 !
I PS8 ='KTXK' 23418 278.660 -719.290 !
| |

PS9 ='KELD' 23419 389.380 -740.430



PS10 ='KRUE'
PS11 ='KMWT'
PS12 ='KFSM'
PS13 ='KMLC'

23429
23435
23440
23566

355.
254.
.280
111.

238

Four character string
(MUST START IN COLUMN 9)

480
510

180

-516.
-598.
-512.
-562.

970
180
340
600

for station name

Six digit station code composed of state
code (first 2 digits)

4 digits)

!END!

and station ID

(last



Appendix B — Electronic Archive of Modeling Files

(DVDs and/or CDs attached)

BART Exemption Demonstration
International Paper, Texarkana, Texas B-1



	 



