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SUMMARY REPORT OF
AIR DISPERSION MODELING RESULTS

1.0 INTRODUCTION

1.1 PROPOSED PROJECT

Meridian Energy Group, Inc. (Meridian) has applied for a Permit to Construct (PTC) for the
proposed Davis Refinery (the “Project”) from the North Dakota Department of Health (NDDoH)
Division of Air Quality. The Davis Refinery will be an approximately 55,000 barrels per day
(“bpd”) high-conversion, crude refinery that will produce a full slate of refined products and
specialty chemicals. Meridian has initiated engineering plans and the Project design is based
upon the availability of process equipment that will shorten the schedule and reduce costs while

ensuring environmental compliance.

The Project location is a 620-acre site in Billings County, North Dakota (see Figure 1 - the “Site”)
where Meridian has entered into an option-purchase agreement with the owner. On July 5th,
2016 the Billings County Board of Commissioners unanimously approved a rezoning permit that
changed the Site’s use to “industrial” in order to allow the construction of the Project on this

property. Figure 1 provides a map of the proposed project site and immediate area.
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Figure 1: Proposed Site Location Davis Refinery Project, Billings County, ND
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The terrain generally rises toward the north and west ends of the property and falls away from the
site toward the south and east. The highest locations in proximity to the site are approximately
12-20 kilometers away and within the boundaries of the nearby Theodore Roosevelt National Park
(TRNP), which is situated to the west of the Site. A review of the land use in the immediate area
(2 mi. - 3 kilometers (km)) indicates that the subject site is in a rural, farmland area.

1.2 GENERAL REGULATORY OVERVIEW

As noted, Meridian submitted a PTC application for this project to the NDDoH in October 2016
and is submitting the present document as an amendment of the prior 2016 submittal. As part
of the process of obtaining a PTC and based on review of NDDoH guidance and criteria, the
NDDoH is requiring air impacts modeling of the facility’s potential emissions to surrounding
lands. This is due to the Site’s proximity to the TRNP and the high level of public interest in the
project. This “Summary Report of Model Results” describes the refined analysis that
Zia Engineering and Environmental Consultants, LLC (Zia) has performed on behalf of
Meridian and their primary consultant Vepica USA, Inc. (Vepica).

The subject site is located in an area that currently meets all air attainment standards for all
criteria pollutants. The project triggers new source review requirements of the NDDoH under
“‘Designated Air Contaminant Sources Permit to Construct” rules (Chapter 33-15-14) as well as
related NDDoH permitting and modeling guidance.

Included in this report is discussion of the analysis and modeling approach as well as summary
discussion of results. Specifically, this document summarizes the modeling evaluation of the
facility’s short range (20 km) air quality impacts in Class Il areas as along with the preliminary
analysis of impacts to the nearby Class | area (TRNP — South Unit).

As stated in the New Source Review Workshop Manual (Draft 1990) in relation to Prevention of
Significant Deterioration (PSD) permitting: “Class | areas are areas of special national or regional
natural, scenic, recreational, or historic value for which the PSD regulations provide special
protection.” “One way in which air quality degradation is limited in all Class | areas is by stringent
limits defined by the Class | increments for sulfur dioxides, particulate matter and nitrogen
dioxide. In addition, the Federal Land Manager (FLM) of each Class | area is charged with the
affirmative responsibility to protect unique attributes of the area, expressed generically as air
quality related values (AQRV’s).”

The proposed project location is approximately 4 kilometers southeast of the South Unit of
TRNP, a designated Class | area. Due to the close proximity of the project to the Class | area, air
dispersion modeling of potential impacts to the Class | area is required by NDDoH in accordance
with the NDDoH’s requirements defined in the “Criteria Pollutant Modeling Requirements for a
Permit to Construct” memo dated October 6, 2014 as well as the project specific NDDoH “Site
Specific Modeling Guidance” issued for the project and dated June 20, 2016.

Zia Engineering & Environmental Consultants, LLC 2
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Also included with this Summary Report submittal are electronic copies of all input and output
files of the model analysis as well as related electronic copies of spreadsheets used to support
the analysis. File name references and file titles are included as Attachment A of this document
for the Significant Impact Level (SIL) analysis and Attachment D for the NOx 1-hr National
Ambient Air Quality Standard (NAAQS) NAAQS analysis. This report includes analyses and
discussions of both criteria pollutant impacts under New Source Review Standards (NSR) and air
toxics impacts under the NDDoH Air Toxics Policy and specifically under Section 33-15-02-04,
subsection 3 of the North Dakota Air Pollution Control Rules.

In addition, the North Dakota Department of Health Air Quality Department requested a non-
regulatory visibility study to determine if the cooling tower condensation plume rise from the
proposed North Dakota Davis Refinery (NDDR) site would be visible at observation points at the
Theodore Roosevelt National Park. The results of the requested visibility studies are provided in
Attachment F of this report for informational purposes only. This visibility analysis has no
regulatory criteria or basis but is provided for information purposes only.

2.0 CRITERIA POLLUTANTS ANALYSIS REQUIREMENTS

The Project is a 55,000 bpd oil refinery facility. However, as shown in Table 1 and based on the
proposed level of controls, the facility qualifies as a synthetic minor source. More detailed
discussions of emissions estimates and facility and emissions controls is included in the PTC
document (Exhibit B) and related supporting submittals. As a synthetic minor source, it does not
meet PSD major source triggers for any of the criteria pollutants. However, based on its location
near a Class | area, as well as the general level of public interest, the NDDoH is requiring at least
screen modeling analysis for both Class | and Class Il NAAQS SILs. Shown in Table 2 is a
summary of the NAAQS SliLs that the facility is required to meet for preliminary
screening analysis. To conduct this modeling analysis, initially, Class | and Class Il SIL modeling
is conducted. If the initial screen modeling does not exceed Class | and Class Il SlILs, further
dispersion modeling is not required. If the initial screen modeling exceeds Class | or Class Il
SlLs, then refined dispersion modeling must be conducted for PSD increment consumption and
Federal and State Ambient Air Quality Standards (AAQS).

The NDDoH Division of Air Quality (DAQ) has primary jurisdiction for permitting and operating
issues involving air quality at the subject site. As such, the Project is required to comply with the
applicable sections of the NDDoH “Criteria Pollutant Modeling Requirements for a Permit to
Construct” memo dated October 6, 2014 as well as the project specific NDDoH “Site Specific
Modeling Guidance” issued for the project and dated June 20, 2016, as applicable. The model
analysis associated with this permit amendment was completed in compliance with these
modeling requirements.

Zia Engineering & Environmental Consultants, LLC 3
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Table 1a — Preliminary Summary of Potential to Emit — Primary Operating Scenario
Davis Refinery Project, Billings County, ND

Criteria Pollutants HAPs
Filterable Filterable | Condensable NOx
Emission Units co Pb PM<10 PM <10 PM <25 PM <2.5 PM (asNO2) S0 voc Total HAPs

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.70 151

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.43 8.55

76.16 1.33E-03 10.88 2.72 10.88 2.72 8.16 34,51 1.60 14.67 1.35

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.71 0.07

2.36 0.00 0.00 0.00 0.00 0.00 0.00 0.52 0.22 1.65 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.83 0.00 0.01 0.01 0.01 0.01 0.00 3.66 5.20 0.15 0.00

0.25 4.38E-06 0.04 0.01 0.04 0.01 0.03 0.27 0.005 0.05 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.54 0.72

0.00 0.00 2.07 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.34 0.00

0.00 0.00 0.00 0.00 9.72E-04 0.00 0.00 0.00 0.00 0.00 0.00

Total STPY 79.60 1.34E-03 12.99 2.73 10.92 2.73 8.19 38.95 7.02 61.63 12.21

Table 1b — Preliminary Summary of Potential to Emit — Alternative Operating Scenario, Phase |
Davis Refinery Project, Billings County, ND

Criteria Pollutants HAPs
Filterable Filterable | Condensable NOx (as
Emission Units co Pb PM<10 PM <10 PM <25 PM <25 PM N OE) SO2 VoC Total HAPs

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.27 1.20

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.66 8.55

25.34 3.86E-04 3.15 0.79 3.15 0.79 2.37 10.89 0.46 4.25 0.39

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.01

0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.04 0.29 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.41 0.00 0.00 0.00 0.00 0.00 0.00 1.83 2.60 0.08 0.00

0.29 3.72E-06 0.03 0.01 0.03 0.01 0.02 0.23 0.004 0.04 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.62 0.48

0.00 0.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.34 0.00

0.00 0.00 0.00 0.00 9.72E-04 0.00 0.00 0.00 0.00 0.00 0.00

Total STPY 26.46 3.90E-04 3.71 0.80 3.19 0.80 2.39 13.04 3.11 36.71 10.62

Zia Engineering & Environmental Consultants, LLC 4
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Table 2 — Summary of NAAQS Significant Impact Levels (uglma) For Preliminary Screening

Analysis
Davis Refinery Project, Billings County, ND
1-hour 3-hour 8-hour 24-hour Annual
Pollutant | Class | Class Il Class | Class Il Class | Class Il Class | Class Il Class | Class Il
SO2 - 7.8 1.0 25 - - 0.2 5 0.1 1
NO, - 75 - - - - - - 0.1 1
PM1o - - - - - - 0.2 5 0.1 1
PMas - - - - - - 0.07 1.2 0.06 0.3
co 2,000 - - - 500

3.0 CRITERIA POLLUTANT MODEL APPROACH

3.1 INTRODUCTION

Zia conducted the air quality modeling using applicable sections of the NDDoH “Criteria Pollutant
Modeling Requirements for a Permit to Construct” memo dated October 6, 2014 as well as the
project specific NDDoH “Site Specific Modeling Guidance” issued for the project by the agency
and dated June 20, 2016, as applicable. In addition, Zia had previously prepared and submitted
“Modeling Protocol” document dated August 2016 that summarized proposed approach and
methods for the modeling analysis. Comments from the NDDoH were received on September 16,
2016 and responded to and were followed in this modeling effort. Discussion of Zia’s approach is
included in subsequent sections of this document and compliance with guidance criteria is
structured per the NDDoH, “Air Quality Dispersion Modeling Analysis Guide” (June 21, 2013).
A copy of this document is included in Attachment B. The permit amendment modeling followed
the modeling protocol guidance used for the original permit to construct submittal.

Model analysis results are detailed in Section 3.3 of this report. These results show that
preliminary screen modeling results in impacts below the identified Class | and Class Il SlLs.
Thus, analysis approach and results are structured to support discussion of the comparison to
the SILs since no further criteria pollutant modeling analysis is otherwise required.

3.2 SCREENING ANALYSIS

Based on the level of modeling required by the NDDoH as well as the anticipated heightened
level of interest related to the project and its potential impacts, screening analysis using either
AERSCREEN or SCREEN3 was not conducted for this project. Instead, refined analysis is
discussed under Section 3.3 was completed.

Zia Engineering & Environmental Consultants, LLC 5
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3.3 REFINED ANALYSES (SIL AND CUMULATIVE)

3.3.1 Model Selection

The air dispersion model used for the screen analysis was AERMOD with the BREEZE
Software graphic user interface to load the data into the applicable EPA modules. The module
versions used are as follows:

AERMOD 15181 (Recommended)

AERMOD 12345 for the New Hourly NO2 NAAQS
AERMET 15181

AERMAP 11103

AERSURFACE 13016

BPIPPRM 040421

The proposed refinery site is located approximately 3.5 km west of Belfield, ND. The geometric
mean of the battery limits for the facility is:

UTM Coordinates, WGS84 datum
13T (Northern Hemisphere)
633538.294 m E

5193515.636 m N

The proposed site was surveyed and the resulting plot plan was referenced to UTM coordinates
using AUTOCAD. The model used the georeferenced plot plan to determine the coordinate of
the individual sources, stacks, and points of interest.

3.3.2 Emissions Inventory — Davis Refinery

Point Source Characteristics

Included in Attachment C of this document are the Source Characteristics for the proposed
Davis Refinery site with the applicable physical characteristics of the point sources modeled in
this analysis.

The model used National Elevation Data (NED) data downloaded from the USGS Nation Map
website to determine the elevation of the sources and receptors. The USGS returned a .TIFF
file bound by the following coordinates:

e North 46.628 N -103.25 E
e South 46.628 N -103.30 E
o West 46.876 N -103.61 E
e East 46.835 N -103.61 E

The elevation data extends 110 km by 93 km in the easterly and northern directions,
respectively. The proposed North Dakota David Refinery (NDDR) site and TRNP are within the
boundaries of the downloaded elevation data. The extent of the region allows the variable
receptor grid to extend approximately 30 km from fence line of the site in the direction of each

Zia Engineering & Environmental Consultants, LLC 6
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compass point. The data were processed with AERMAP to extract the elevation of all sources
and the park receptors, as well as their hill height scale.

Source Variable Stack Characteristics

There are two operating scenarios included in the analysis for this project. The Primary
Operating Scenario, which is also described as Phase I, includes full build-out of the project at
a total maximum production capacity of 55,000 bpd with all anticipated emissions units and
controls included. The Alternative Operating Scenario is described as Phase | build-out of the
project, which is anticipated for the first 2 to 3 years of operation. The Phase | operation is
proposed to be approximately 27,500 bpd. Besides overall production capacity, the primary
difference between the Primary Operating Scenario and the Alternative Scenario involves a
delay in the installation of some production units, which will not be installed until Phase I, along
with the delay of some production volumes.

Both operating scenarios were separately modeled for this analysis and the results of each
analysis were compared to applicable SlLs. A discussion of results is included in Section 3.5 of
this report.

Stack Exit Velocity Adjustments
All stacks within the proposed site are vertical. Thus, the adjustments for horizontal or capped
stacks prescribed in the AERMOD Implementation Guide (08/03/2015) were not necessary.

Flare Point Source Characteristics
The flare characteristics were calculated using the November 10, 2010 NDDoH “Model Inputs
for Flare” guidelines. The results of the calculations are as follows:

Table 3 — Calculation of Virtual Stack Model Characteristics
Davis Refinery Project, Billings County, ND

Elevation Flare LHV Net Heat | Stack | Flame | Virtual Stack | Virtual Stack
Release | Height | Length Height Diameter
Qt Q Hs Hf hse Ds
ID FLARE X Y MMBTU/h
(m) Uh | cars) | i) | m | m) m) (m)

5 Elr:r'eosed HCOperating | oos601 | 5103607 | 8089 | 0624 | 43680 | 19656 | 15 0.75 158 0.1
FL1702 | Acid Flare 633495 | 5193666 808.9 0.104 7280 3276 45 0.32 453 0.04
FL1703 | HC Emergency Flare #1 | 63350 | 5193594 810.8 0.156 10920 4914 45 0.39 45.4 0.05
FL1704 | HC Emergency Flare #2 | 633492 | 5193666 809 0.156 10920 4914 45 0.39 45.4 0.05

Source: Flare Dimension Calculations.xlsx

The virtual stack characteristics were then entered into the model, along with the
recommendation of a stack velocity of 40 m/s, and a stack temperature of 1000 K.

Zia Engineering & Environmental Consultants, LLC 7
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Table 4 — Virtual Stack Modeled Characteristics
Davis Refinery Project, Billings County, ND

Stack Model Characteristic
ID FLARE X Y Elevation | Height | Diameter | Velocity | Temperature
(m) (m) (m) (mls) (K)
FL1701 Enclosed HC Operating Flare 633601 5193607 808.9 15.8 0.1 40 1000
FL1702 Acid Flare 633495 5193666 808.9 453 0.04 40 1000
FL1703 HC Emergency Flare #1 63350 5193594 810.8 45.4 0.05 40 1000
FL1704 HC Emergency Flare #2 633492 5193666 809 454 0.05 40 1000

Source: Flare Dimension Calculations.xlsx

Building Downwash

AERMOD and BPIPPRM, a building profile input program (BPIP) for the PRIME algorithm
incorporated into the AERMOD program, were used together to determine the Good Engineering
Practice Stack Heights (GEP Stack) and the building downwash. BPIP calculated the building
height, length, and effective building width for 36 wind directions and provided the X and Y offsets
for the adjustment routines. The model also included the storage tanks for the refinery as
buildings. This enabled the model to consider the possible contribution of the storage tanks to
building downwash. The model files for the BPIP analysis are as shown below with electronic
copies of these files provided as Attachment A in this report.

Phase | BPIP 032117 Input File.txt
Phase | BPIP 032117 Output File.txt
Phase | BPIP 032117 Summary File.txt
Phase Il BPIP 032317 Input.txt

Phase Il BPIP 032317 Output.txt

Phase Il BPIP 032317 Summary File.txt

Off Site Sources
The ND Air Dispersion Modeling Guide does not require the consideration of off-site sources
when modeling for Significant Impact Levels (SIL) or Air Toxics.

3.3.3 Meteorological Data

Selection of Meteorological Observations

AERMET version 15181 was used to process five consecutive years of meteorological data for
the period of 01/01/2009 to 12/31/2013 from the following stations:

24012 KDIK DICKINSON THEODORE ROOSEVELT R UNITED STATES NORTH DAKOTA
+46.799 -102.797 +786.4

24011 KBIS BISMARCK UNITED STATES NORTH DAKOTA
+46.774 -100.75 +506

Zia Engineering & Environmental Consultants, LLC 8
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Application of AERSURFACE to Process Land Surface Characteristics

The AERSURFACE Input Recommendations (09/16/2010) provided by the NDDoH were used
in conjunction with AERSURFACE 13016 to generate the SURFACE and PROFILE files.
The month to season assignment used was the Southwest North Dakota distribution.

The applicable and resulting files of the AERSURFACE program are listed below. Electronic
copies of these files are provided with this report.

e AERMET031717.SFC
e AERMETO031717.PFL
e AERMETO031717.MRG

3.3.4 Receptor Locations

Primary Receptor Network

The refinery site will be fenced at the approximate property boundary to limit public access.
As such, for modeling purposes it was modeled as a closed polygon. Per direction from NDDoH
guidance, fence line receptors were set at 25 meter intervals along all boundaries. The datum
for the receptor intervals was placed on the geometric mean of the site. Additional grid receptors
were then spaced out per the distances below up to a maximum distance of approximately 30
km from the property boundaries (see Table 5).

Table 5 — Non-Uniform Cartesian Grid, Distance and Interval Distribution
Davis Refinery Project, Billings County, ND

Sector Distance (m) Interval (m)
1 0-1500m 100
2 1500-10000 250
3 10000-18500 500
4 18500- ~ 30,000 1000

Additional Receptors Requested
Due to heightened public interest related to the proximity of the National Park, the NDDoH
requested that additional receptors be placed in the model for the following key Park locations:

Table 6 — Requested Additional Receptors
Davis Refinery Project, Billings County, ND

Receptor Name X Y Elevation (m)
Painted Canyon Visitor Center 623269.0 5194740.0 847.91
Buckhill Trail Parking Area 622580.0 5198267.0 851.56
TRNP Amphitheater 610813.0 5196768.0 763.33
TRNP Visitor Center 612373.0 5196908.0 691.23

Source: Additional Receptors.xIsx

Zia Engineering & Environmental Consultants, LLC 9
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While individual receptors for these points were established in the model, the highest modeled
impacts within the Class | area were not identified in any instance as being close to these
receptors and all levels at these receptor points were identified as being significantly below the
applicable Class | SIL levels. Impact levels at these specific receptors are identified in the model
output files.

Nearby Sources
Per NDDoH guidelines, no nearby sources were included in the preliminary modeling for
comparison to SlLs. Thus, no receptors associated with nearby sources are included.

Application of AERMAP

The model used NED data downloaded from the USGS Nation Map website to determine the
elevation of the sources and receptors. The USGS returned a TIFF file bound by the following
coordinates:

e North 46.628 N -103.25 E
e South 46.628 N -103.30 E
o West 46.876 N -103.61E
e East 46.835 N -103.61 E

The elevation data extends 110 km by 93 km in the easterly and northerly directions,
respectively. The proposed NDDR site and TRNP are within the boundaries of the downloaded
elevation data. The extent of the region allows the variable receptor grid to extend
approximately 30 km from fence line of the site in the direction of each compass point. The data
were processed with AERMAP version 11103 to extract the elevation of all sources and the park
receptors, as well as their hill height scale.

3.3.5 Background Concentrations
Per NDDoH modeling guidelines, the background concentration of SO,, NO,, PMy,, PM; 5, and
CO were not applicable to the Significant Impact Level (SIL) analysis for the proposed facility.

3.4 AERMOD EXECUTION

A model analysis was run for each of the criteria pollutants that have a corresponding SIL value
for both Class | and Class Il areas. This was done for both the Primary (full production)
Operating Scenario as well as the Alternative (Phase | = 27,500 bpd) Scenario. Electronic
copies of all input and output files are provided to the NDDoH via computer disk and the list of
all input and output names are shown in Attachment A of this report. The following options and
assumptions were used in execution of the AERMOD model:

e Pollutant concentrations were calculated to match the frequencies of the SIL values
listed in Table 2.

e Based on development on the adjacent properties and the planned use of the
Project site area, the model was run using a rural option.
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e Five years of representative meteorological integrated surface hourly data (ISHD) were
used (2009 — 2013). Per the Dispersion Modeling Guidelines, the MAKEMET interface
was utilized in AERMET for processing of meteorological data.

e |t was assumed that 80% of NO, is converted to NO,
e Emissions rates were assumed constant.
e Emissions for all stack locations were modeled as point sources.

e Flare sources were modeled using AERMET flare source option in order to model as
point sources.

e Building wake downwash was analyzed, as applicable, based on facility site designs
using the BPIPPRM to automate the processing of terrain and building information.

¢ AERMOD was run using site specific terrain using AERMAP to process elevation data
extracted from a NED07192016 Geo-TIF file.

3.5 INTERPRETATION OF AERMOD MODEL OUTPUT — SIL
ANALYSIS

Dispersion modeling to identify the potential near source impacts of the project was completed
using the U.S. EPA’s AERMOD dispersion model. This was done using pollutant emission rates
and stack exit conditions for both Phase | and Phase Il proposed operating conditions.
These model results were compared to the NAAQS SlLs provided in Table 2. Determination of
compliance with the SlLs within the established receptor grid was conducted for all criteria
pollutants for the highest first high result reported. The analysis shows that the AAQS SILs were
met for all Class | and Class |l conditions except for the North Dakota and NAAQS Class Il 1-hr
NOx SIL. The maximum concentration for the 1-hr NOx Class Il SIL was slightly exceeded at a
point approximately 3 kilometers to the west-southwest of the proposed facility site at
approximate coordinates of 630860.4 and 5192075.9 with the high value shown as 11.1 ug/m3
as compared to the SIL limit of 7.5 yg/m3. This high point appears to be directly over the
location of the nearby Tesoro Belfield Gas Plant facility. Because of this, more detailed
modeling for North Dakota and NAAQS 1-hr NOx emissions is required and discussed in
Section 3.6 of this report.

A summary of the highest modeled result for each of the SIL values is shown in Table 7a and 7b
for both the primary and alternative operating scenarios, respectively. Identification of the
location of each of the highest values for the Class | and Class Il SIL comparisons is shown in
Tables 8 and 9. For SIL comparison the highest first high value was used to determine
compliance with the specified regulatory SIL requirement for all pollutants.
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Table 7a — Summary of Modeled Highest Values Compared to NDDoH SILs (ng/m3) — Primary Operating Scenario
Davis Refinery Project, Billings County, ND

1-Hour 3-Hour 8-Hour 24-Hour Annual
Limits Results Limits Results Limits Results Limits Results Limits Results
Pollutant Class | Class Il Class | Class II Class | Class II Class | Class Il Class | Class Il Class | Class II Class | Class Il Class | Class Il Class | Class Il Class | Class Il
S0O2 - 7.8 - 2.17 1.0 25 6.35E-01 1.06 - - - 0.2 5 1.42E-01 0.47 0.1 1 4.92E-03 2.75E-02
NO2 - 75 - 11.1@ - - - - - - - - - - 0.1 1 2.54E-02 2.87E-01
PM10 - - - - - - - - 0.2 5 2.53E-02 6.38E-01 0.2 1 6.27E-03 | 6.35E-02
PM2.5 - - - - - - - - 0.07 1.2 4.69E-02 1.68E-01 0.06 0.3 2.49E-03 | 1.74E-02
co - 2000 - 2.17 - - 500 - 0.65 - - - - - - -
(a) — exceeds the 1-hr NO2 SIL for Class Il areas thus triggering full AAQS modeling for 1-hr NOx emissions
Table 7b — Summary of Modeled Highest Values Compared to NDDoH SILs (ug/m®) — Alternative Operating Scenario
Davis Refinery Project, Billings County, ND
1-Hour 3-Hour 8-Hour 24-Hour Annual
Limits Results Limits Results Limits Results Limits Results Limits Results
Pollutant Class | Class Il Class | Class Il Class | Class Il Class | Class Il Class | Class Il Class | Class || Class | Class || Class | Class Il Class | Class Il Class | Class ||
S02 - 7.8 - 1.02E-01 1.0 25 2.64E-02 6.82E-02 - - 0.2 5 8.14E-03 | 3.55E-02 0.1 1 453E-02 | 2.52E-03
NO2 - 75 - 1.35 - - - - - - - - - 0.1 1 1.50E-02 1.27E-01
PM10 - - - - - - - 0.2 5 6.32E-02 | 3.31E-01 0.2 1 2.21E-03 | 2.21E-02
PM2.5 - - - - - - - 0.07 1.2 2.46E-02 1.68E-01 0.06 0.3 1.51E-03 1.74E-02
co - 2000 - 4.88 - - - - - 500 2.33 - - - - - -

Zia Engineering & Environmental Consultants, LLC
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Table 8a — Class | Areas Significant Impact Levels Primary Operating Scenario
Davis Refinery Project, Billings County, ND

Pollutant / Significant Impact Modeled Result Receptor Location / Coordinate
Averaging Time Level (ng/md) (ng/md) X v

PMio; Annual 0.2 6.27E-03 627610.4 5195675.9
PMio; 24 hour 0.2 2.53E-02 622580 5198267
PMzs; Annual 0.06 2.49E-03 627610.4 5195675.9
PMzs; 24 hour 0.07 4.69E-02 627610.4 5195675.9
SO2; Annual 0.1 4.92E-03 627610.4 5195675.9
SOz2; 24 hour 0.2 1.42E-01 620933.44 5195745.45
S0z; 3 hour 1.0 6.35E-01 627610.4 5195675.9
NO2; Annual 0.1 2.54E-02 627860.4 5195425.9

Table 8b — Class | Areas Significant Impact Levels Alternative Operating Scenario
Davis Refinery Project, Billings County, ND

Pollutant / Significant Impact Modeled Result Receptor Location / Coordinate
Averaging Time Level (ug/m3) (mg/md) X Y
PM10; Annual 0.2 2.21E-03 627610.4 5195675.9
PM10; 24 hour 0.2 6.32E-02 620933.44 5195745.45
PM2.5; Annual 0.06 1.51E-03 627610.4 5195675.9
PM2.5; 24 hour 0.07 2.46E-02 628110.4 5197675.9
S02; Annual 0.1 4.53E-02 627610.4 5195675.9
S02; 24 hour 0.2 8.14E-03 620933.4 51957455
S02; 3 hour 1.0 2.64E-02 620933.4 51957455
NO2; Annual 0.1 1.50E-02 627610.4 5195675.9

Zia Engineering & Environmental Consultants, LLC
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Table 9a — Class Il Areas Significant Impact Levels Primary Operating Scenario
Davis Refinery Project, Billings County, ND

Pollutant / Averaging Significant Impact Modeled Result Receptor Location / Coordinate
Time Level (ug/m3) (ng/m3) X Y

PMuo; Annual 10 6.35E-02 634060.375 5193076
PM1o; 24 hour 5.0 6.38E-01 633311.375 5192899
PMzs; Annual 03 1.74E-02 634460.4 5192876.0
PM.s; 24 hour 1.2 1.68E-01 634460.4 5192876.0
SOz; Annual 1.0 2.75E-02 634560.4 5192876.0
SOz; 24 hour 5.0 047 634460.4 5192876.0
SOz; 3 hour 25 1.06 627610.4 5193426.0
SOz; 1 hour 7.8 217 630960 5195676
NOz; Annual 1.0 2.87E-01 634060.375 5193076
NO; 1 hour 75 11.1@ 630860.4 5192075.9
CO; 8 hour 500 0.65 634360.375 5193476
CO: 1 hour 2000 217 630960.375 5195676

(a) — exceeds the 1-hr NO2 SIL for Class Il areas thus triggering full AAQS modeling for 1-hr NOx emissions

Table 9b — Class Il Areas Significant Impact Levels Alternative Operating Scenario
Davis Refinery Project, Billings County, ND

Pollutant / Averaging Significant Impact Modeled Result Receptor Location / Coordinate
Time Level (ng/md) (ng/m3) X Y

PM10; Annual 10 2.21E-02 634060.375 5192876
PM10; 24 hour 5.0 3.31E-01 634060.375 5192876
PMz5s; Annual 03 1.28E-02 634060.4 5192976.0
PMzs; 24 hour 12 1.39E-01 634060.4 5192876.0
SOz; Annual 1.0 2.52E-03 634060.4 5192976.0
SOz; 24 hour 5.0 3.55E-02 634060.4 5192876.0
SOz; 3 hour 25 6.82E-02 633372.1 5193743.0
SO2; 1 hour 7.8 1.02E-01 635260.4 5192976
NOz; Annual 1.0 1.27E-01 634060.4 5192976
NO2; 1 hour 75 135 633236.2 5192896.7
CO; 8 hour 500 233 633354.7 5193725.0
CO: 1 hour 2000 4.88 635260.4 5192976.0

Zia Engineering & Environmental Consultants, LLC
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3.6 AAQS NOX 1-HR MODEL ANALYSIS

As noted, the 1-hr NOx SIL analysis showed and exceedance of the specified SIL level. This
does not mean that the facility is not in compliance with a regulatory level but that a more
detailed analysis of the NOx 1-hr emissions from the facility must be conducted to show
compliance with the AAQS requirement of 188 ug/m3. This more detailed analysis requires that
both background and nearby potentially contributing sources of NOx emissions must also be
included in the more detailed model analysis. All other input as relates to the Davis Refinery is
the same as was previously discussed and used in the SIL analysis. Thus this discussion of
model input for the AAQS NOx 1-hr analysis is limited to the additional source points and for the
nearby potentially contributing sources and the estimated background levels to be used for the
1-hr NOx standard.

3.6.1 Nearby Sources — 1-hr NOx AAQS Analysis

Source data for potentially contributing nearby sources was obtained from the NDDoH.
Information was provided identifying stack emissions and input parameter (including coordinate
location) data for North Dakota Land Holding Fryburg, Tesoro Belfield Gas Plant, and Petro
Hunt Little Knife. According to the NDDoH, these are the only nearby sources that would meet
the Agency policy to be modeled as nearby sources. Source data used for these other facilities
is included in Attachment D.

3.6.2 Background Data — 1-hr NOx AAQS Analysis

Per the NDDoH Air Quality Dispersion Modeling Analysis Guide included in Attachment B, in the
absence of project/site specific data, fixed background concentrations as specified by the
NDDoH guidance are to be used for AAQS analysis. Background concentrations are intended
to account for contribution of natural and non-modeled anthropogenic sources. These fixed
background levels reflect default values which are representative for the entire State. For NO2,
the fixed background concentration for the 1-hr averaging period is 35 pg/m3.

3.6.3 AERMOD Execution — 1-hr NOx AAQS Analysis

A model analysis was run for the 1-hr NOx criteria pollutant for both Class | and Class Il areas.
The model utilized the AERMOD 12345 module for the Hourly NO2 AAQS. This analysis was
done solely for the Primary (full production) Operating Scenario since this is the most
conservative option that will result in the highest potential for emissions. Electronic copies of all
input and output files are provided to the NDDoH via computer disk and the list of all input and
output names are shown in Attachment D of this report. The following options and assumptions
were used in execution of the AERMOD model:

*

Pollutant concentrations from Table 1 were calculated for use in the 1-hr NOx emissions
model.

*

Based on development on the adjacent properties and the planned use of the
Project site area, the model was run using a rural option.
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* Five years of representative meteorological integrated surface hourly data (ISHD) were
used (2009 — 2013). Per the Dispersion Modeling Guidelines, the MAKEMET interface
was utilized in AERMET for processing of meteorological data.

* It was assumed that 80% of NO, is converted to NO,
*  Emissions rates were assumed constant.
*  Emissions for all stack locations were modeled as point sources.

*  Flare sources were modeled using AERMET flare source option (including flare sources
for other potentially contributing facilities) in order to model as point sources.

* Building wake downwash was analyzed, as applicable, based on facility site designs
using the BPIPPRM to automate the processing of terrain and building information.

*  AERMOD was run using site specific terrain using AERMAP to process elevation data
extracted from a NED07192016 Geo-TIF file.

3.6.4 Interpretation of AERMOD Model Output — AAQS Analysis

Dispersion modeling for the Class II,1-hr NOx AAQS analysis to identify the potential facility,
nearby source and background concentration impacts of the project and other potentially
contributing sources was completed using the U.S. EPA’'s AERMOD dispersion model. This was
done using pollutant emission rates and stack exit conditions for the Phase Il proposed
operating conditions and conditions for the other facilities as provided by the NDDoH.
These model results were compared to the North Dakota and National AAQS of 188 pg/m3 for
the 1-hr Class Il standard.

Determination of compliance with the AAQS within the established receptor grid was conducted
for the Class Il NOx 1-hr standard based on 5-year average of annual 98th percentile (8th
highest) of daily maximum 1-hour average concentration per the NDDoH and EPA Model
Guidance for the NOx 1-hr average.

The analysis shows that the AAQS for the 1-hr NOx average was met for the Class Il condition.
A summary of the model result of the 98th percentile (8th highest) daily maximum 1-hour
average concentration and location is provided in Table 10 below.

Table 10 — Class Il Areas AAQS Impact Level
Primary Operating Scenario
Davis Refinery Project, Billings County, ND

Pollutant / Averagin Modeled Result Receptor Location / Coordinate
. ging AAQS Level (ug/m?) g
Time (ng/m?3)
X Y
NO2; 1 hour 188 43.76 636798.6 5191016
1 The fixed background concentration for the NO21-hr averaging period is 35 pg/m3
2 Analysis includes nearby sources as identified by NDDoH
3 Based on 3-year average of annual 98th percentile (8th highest) of daily maximum 1-hour average concentration.
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The model analysis shows that this annual 98th percentile (8th highest) of daily maximum 1-
hour average concentration value is located approximately 4.2 kilometers southeast of the
proposed Davis Refinery Facility and approximately 4.4 kilometers south-southwest of the
Belfield Interchange on 1-94. This value reflects the combined emissions of the proposed Davis
Refinery facility and the Tesoro Belfield Gas Plant as well as the general estimated background
NO2 concentration of 35 ug/m3. The two other facilities included in the model analysis (North
Dakota Land Holding Fryburg and Petro Hunt Little Knife) did not show any measurable
combined influence due to their distance from the proposed Davis Refinery plant and thus are
not considered to show a significant impact related to this project.

4.0 AIR TOXICS ANALYSIS

4.1 INTRODUCTION

Zia conducted a Tier 3 analysis of Hazardous Air Pollutants (HAPs) as outlined in the NDDoH
Policy for the Control of Hazardous Air Pollutant Emissions in North Dakota (Air Toxics Policy).
This analysis yielded estimates of maximum off-property, ground-level ambient concentrations
of HAP emissions from affected HAP sources. These values were then used to determine
compliance with applicable Maximum Individual Carcinogenic Risk (MICR) assessments or
1-hour and 8-hour Guideline Concentrations (GCs), depending upon the HAP emission’s known
carcinogenicity, as well as total aggregate Hazard Index and MICR for modeled HAP emissions.

Per the Air Toxics Policy, a Tier 3 analysis is not specifically required unless results show impacts
above applicable Guideline Concentrations (GC) for non-carcinogenic HAPs or if results show
impacts above MICR for HAPs with known carcinogenic health effects. However, because the
Tier 3 approach is more conservative and refined than Tiers 1 and 2, and because modeling for
compliance with SlLs for Class | and Class Il was required, a Tier 3 analysis was completed using
BREEZE AERMOD modeling software.

4.2 COMPLIANCE DETERMINATION PROCEDURE

For HAPs with known or possible carcinogenic health effects (i.e., those HAPs for which a unit
risk factor has been developed in Appendix B of the Air Toxics Policy), the MICR associated
with emissions from the source was calculated as outlined in the Determination of Compliance
section of the Air Toxics Policy. Similarly, the non-carcinogenic health effects of HAPs emitted
from a source was evaluated by determining the hazard index for the HAPs for which a 1-hour
GC or an 8-hour GC has been established in Appendix A of the Air Toxics Policy.

The following calculations have been performed:
1. Estimating the maximum 1-hour and 8-hour concentrations using the following formula:

e Maximum 1-hour Concentration:

Total Modeled 1-hour Concentration (mg/m®) x Weight Percentage of each HAP
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e Maximum 8-hour Concentration:

Total Modeled 8-hour Concentration (mg/m?®) x Weight Percentage of each HAP

2. Conducting the MICR analysis using the following equation:

e MICR = 1-hour concentration (ug/m?) x Unit Risk Factor (m*/ug)

3. Determining the hazard index for HAPs for which a Guideline Concentration has been
established in Appendix A of the Air Toxics Policy. For the HAPs which have both 1-hour
and 8-hour GCs, the higher of the two ratios (MC/GC) was utilized in the following
equation:

e Hazard Index = MC+/GC4 + MC,/GC; + ... + MC,/GC,

e Where MC;, MC,, ..., MC, are the modeled concentrations for HAPs 1, 2, ..., n and
GC4, GC,, ..., GC, are Guideline Concentration for HAPs 1, 2, ..., n.

4.3 AIR TOXICS ANALYSIS RESULTS

The MICR for all HAPs emitted by point sources at the proposed new refinery, in aggregate, is
6.46x107, which is less than the Air Toxics Policy threshold of 1.00x107°. Therefore, in
consideration of MICR requirements set forth by the NDDH, the projected NDDR HAP
emissions are in compliance.

The Hazard Index for HAPs emitted by point sources at the proposed new refinery, in
aggregate, is 4.04x10, which is less than the Air Toxics Policy threshold of 1.00 for a new
source. Therefore, in consideration of Hazard Index requirements set forth by the NDDH, the
projected NDDR HAP emissions are in compliance.

An aggregate MICR and an aggregate Hazard Index were assessed for individual, projected
HAP emissions for the NDDR unit sources. These assessed values have been determined to be
below the respective thresholds for each chemical category. Therefore, the proposed
Davis Refinery is in compliance with the NDDH Air Toxics Policy. Associated calculations are
provided in Attachment E.

5.0 PLUME VISIBILITY ANALYSIS

5.1 INTRODUCTION

The ND-DAQ requested a non-regulatory visibility study to determine if the cooling tower
condensation plume rise from the proposed North Dakota Davis Refinery (NDDR) site would be
visible at observation points at the Theodore Roosevelt National Park (TRNP). The proposed
site for the NDDR is 5.5 km from the east boundary of the TRNP and some members of the
public have expressed concern that the cooling tower condensation plume rise could affect the
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horizon visibility from the National Park. The results of the requested visibility report are
provided for informational purposes only since there are no regulatory requirements for visibility
analysis for a synthetic minor source facility. The non-regulatory visibility study considered four
observation points located within the TRNP:

¢ The Amphitheater e Painted Canyon Visitor Center

¢ The TRNP Visitor Center o  Buckhill Trail

5.2 VISIBILITY ANALYSIS PROCEDURE

The visibility study used the Seasonal/Annual Cooling Tower Impact Model, Version 2
(SACTI2), a mathematical model available from the Electric Power Research Institute.
The model helps predict the direction, height, and frequency of the formation of a condensation
plume from a cooling tower. The factors that affect the visibility of the plume are Meteorology,
the rise of the condensation plume, the curvature of the earth, and the topography of the region.

5.3 SUMMARY OF VISIBILITY ANALYSIS RESULTS

The SACTI model and the factors suggest the Buckhill Trail will be the only observation point
where the cooling tower plumes have the potential to be visible. The eastern horizon from the
trail is 866 m above sea level (ASL) at a distance of 12.2 km from the proposed plant site.
The SACTI model results indicate that the top portion (AH) of fifteen plumes might be visible
above the horizon with the maximum visible height at 12.2 km being approximately 7.5 meters
(see Table 10). It should be noted that at a distance of 12.2 km, it would be very hard to
distinguish a height of 7.5 meters from the surrounding terrain. It should also be noted that there
is no regulatory constraint related to plume visibility for the Class | area. A full summary and
discussion of all visibility results is included in Attachment F of this Model Analysis.

Table 11 — Visible Plumes Above the Buckhill Trail Horizon (Easterly Direction)
Davis Refinery Project, Billings County, ND

Height ASL (m) Delta H (m)
535 8735 7.5
533 873.3 7.3
51.1 871.1 5.1
50.8 870.8 48
50.7 870.7 4.7
50.0 870.0 4.0
49.9 869.9 39
49.8 869.8 3.8
49.6 869.6 3.6
49.6 869.6 3.6
49.6 869.6 3.6
495 869.5 35
438.8 868.8 2.8
48.6 868.6 2.6
46.2 866.2 0.2
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ATTACHMENT A

Electronic Files Lists and Titles

(note: a separate CD was previously provided to NDDoH
of all Attachment A Input and Output Files in 4-2017 submittal package)
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ATTACHMENT A
ELECTRONIC FILES LIST FOR MODELING AND ANALYSIS
DAVIS REFINERY PROJECT, BILLINGS COUNTY, ND

Note — electronic files listed in Attachment A were previously submitted in prior document dated 4-2017

AERMET PROCESSED FILES
e AERMETO031717.MRG
e AERMETO031717.PFL
e AERMETO031717.SFC
e NDDRO031717.atz

Bismarck Upper Air Data
o KBIS24011FSL.FSL
o KBIS24011FSL.txt
e BIS24011-072016.txt
o BIS24011FSL.txt

BPIP

Phase | BPIP 032117 Input File.txt
Phase | BPIP 032117 Output File.txt
Phase | BPIP 032117 Summary File.txt
Phase Il BPIP 032317 Input.txt

Phase Il BPIP 032317 Output.txt

Phase Il BPIP 032317 Summary File.txt

Dickinson Integrated Surface Hourly Data (ISHD)
o KDIK 24012.ISH
e KDIK 24012.txt

ELEVATION DATA

e 10012016.bhm
10012016.jpg
NEDO07192016
Ref.jgw
Ref.jpg

Output Files

Phase | Files

e SOX 1-hr Phase | 03-21-2017 .txt
SOX 3-hr Phase | 03-21-2017 .txt
SOX 24-hr Phase | 03-21-2017 .txt
SOX YR Phase | 03-21-2017.txt
NO2 NAAQS 1-Hour Phase | 03-22-2017.tx
NO2 YR Phase | 03-25-2017.txt
PMTOT 24-hr Phase | 03-21-2017 .txt
PMTOT YR Phase | 03-21-2017.txt
PM2.5 24-h Phase | 03-21-2017 .txt
PM2.5 YR Phase | 03-22-2017
CO 1-hr Phase | 03-21-2017.txt
CO 8-hr Phase | 03-21-2017.txt
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Phase Il Files

SOX 1h Phase Il 03232017PIl 3-H.txt

SOX 3h Phase Il 03232017PIl 1-H.txt

SOX 24h Phase Il 03232017 .txt

SOX YR Phase 11 03232017PIl ANNUAL.txt

NO2 NAAQS 1-h Phase I1 03232017PIl ANNUAL.txt

NO2 YR Phase 11 03232017PIl 1-H.txt

PMTOT 24-h Phase Il 03232017PM 10 PIl ANNUAL.txt

PMTOT YR Phase 11 03232017PM 10 Pl 24-H.txt

PM25 24h Phase 11 03232017PM 2.5 PIl AANUAL .txt

PM25 YR Phase Il 03232017PM 2.5 PII 24-H.txt
CO 1-h Phase Il 03232017 .txt
CO 8-h Phase Il 03232017txt

Phase | In/Out Model Files

CO Phase |

Refinery Phase 1 03212017.ami
Refinery Phase 1 03212017.amz

NO2 Phase |

Refinery NOX YR Phase 1 03242017.ami
Refinery NOX YR Phase 1 03242017.amz
Refinery PM 2.5 Phase 1 03222017.ami
Refinery PM 2.5 Phase 1 03222017.ami

PM 2.5 Phase |

Refinery PM 2.5 Phase 1 03222017.ami
Refinery PM 2.5 Phase 1 03222017.amz

PM 10 Phase |

Refinery Phase 1 03212017.ami
Refinery Phase 1 03212017.amz

S0O2 Phase |

Refinery Phase 1 03212017.ami

Refinery Phase 1 03212017.amz

Phase Il In/Out Model Files

CO Phase I

Refinery Phase Il 03242017.ami
Refinery Phase Il 03242017.amz

NO2 Phase Il

Refinery I NO2 NAAQS 03232017.ami
Refinery Il NO2 NAAQS 03232017.amz
Refinery Phase Il 03242017.ami
Refinery Phase Il 03242017.amz
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PM 2.5 Phase Il
e Refinery Phase 11 03242017.ami
o Refinery Phase 11 03242017.amz

PM 10 Phase Il
o Refinery Phase 11 03242017 .ami
o Refinery Phase 11 03242017.amz

SO2 Phase Il
o Refinery Phase 11 03242017 .ami
e Refinery Phase 11 03242017.amz

Air Toxics Analysis
e Tier 3 Analysis.xlsx
e Air Toxics Analysis.xlsx

Zia Engineering & Environmental Consultants, LLC








http://www.ndhealth.gov/AQ/DispersionModeling.htm






http://www.epa.gov/scram001/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf



http://www.epa.gov/scram001/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf



ftp://ftp.state.nd.us/AirQuality/AERMOD/



ftp://ftp.state.nd.us/AirQuality/AERMOD/
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1. Guidance Documents

The North Department has developed the following guidance and policy documents to assist
permit applicants in the process of drafting complete permit applications.

The first three documents referenced below can be accessed via the links posted under the
document title. The remainder of the documents can be found on the Department’s FTP site
under “Guidance and Policy Documents”.

To request access to the FTP site, or for more information on Dispersion Modeling, please direct
questions or comments to the North Dakota Department of Health at 701.328.5188.

Intradepartmental Memorandum - Criteria Pollutant Modeling Requirements for a Permit
to Construct: September 12, 2006
http://www.ndhealth.gov/AQ/AirPermitting_files/Modeling%20Memo.pdf

The Department has developed a set of guidelines to determine what modeling
requirements apply to a facility as part of the application for a Permit to Construct (PTC).
This document outlines the requirements for projects subject to the Prevention of
Significant Deterioration of Air Quality (PSD) rules and for projects not subject to PSD;
and also includes additional information applicable to all projects (both PSD and non-
PSD).

Policy for the Control of Hazardous Air Pollutant Emissions in North Dakota (Air Toxics
Policy): August 25, 2010
http://www.ndhealth.gov/AQ/Toxics/North%20Dakota%20Air%20Toxics%20Policy.pdf

This document establishes the policy for the evaluation of sources emitting Hazardous
Air Pollutants (HAPS) into the ambient air. It includes a description of the three-tiered
approach to calculating the maximum off-property ground-level ambient concentration of
each HAP.
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Dispersion Modeling Requirements, Compressor Engines and Glycol Dehydration Units
May 16, 2011
http://www.ndhealth.gov/AQ/AirPermitting_files/Compressor%20Engine%20&%20Dehydrator
%20Policy.pdf

This document clarifies when dispersion modeling is required to be submitted for
facilities which include compressor engine(s) and/or glycol dehydration unit(s) as the
primary source(s) of emissions. Both criteria pollutants and hazardous air pollutants (air
toxics) are addressed.

Model Input Parameters for Flares
November 10, 2010
Flare Plume Rise.pdf

This document outlines the Department recommended approach for developing the model
input parameters of stack temperature, diameter, exit velocity, and stack height to allow a
given refined air quality model (e.g. AERMOD, ISC-PRIME) to accurately calculate a
buoyancy representative of the conditions above the flare.

Recommended AERSURFACE Inputs (North Dakota)
September 16, 2010
AERSURFACE Inputs.pdf

This document provides Department recommended inputs for AERSURFACE, a surface
land cover characteristics preprocessor for AERMOD, appropriate for modeling in North
Dakota.

User’s Instructions for HRLYNAAQS.
September 24, 2010
HRLYNAAQS User's Guide.pdf

The software program HRLYNAAQS is provided by the Department (on request) to
assist permit applicants and consultants in the demonstration of modeled compliance with
the new 1-hour National Ambient Air Quality Standards (NAAQS) for NO, and SO,.
HRLYNAAQS provides the annual 98th (NO,) or 99th (SO,) percentile of maximum
daily 1-hour concentrations averaged across five years, for each receptor location. Along
with the total concentration, HRLYNAAQS also provides individual contributions for up
to five source groups.
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AERMET Surface Meteorology Stations (2004-2008)
AERMET Upper-Air Meteorology Stations (2004-2008)
Met Stations 2004-2008 WBAN.pdf

This document provides the locations of surface and upper-air meteorology stations in
North Dakota for which meteorological data suitable for use with AERMET is provided
by the Department (available on request).

Hourly Ozone Sites (2004-2008)
Ozone Sites 2004-2008.pdf

This document provides the locations within North Dakota of hourly ozone ambient
monitoring sites as well as information on the formatting of the hourly ozone source data
files (available on request).
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Air Modeling Input Data - Primary Operating Scenario Source Characteristics
Davis Refinery, Billings County, North Dakota

ID Description Coor)d(inate c°or:inate E'ez’;;m" Stack H Stac('f;;emp st?;/::)v Stac(';t'):"am CO (Ib/h) | Pb (Ib/h) | PM (Ib/h) P“:'IE/?];"D PM2.5 (Ib/h)| NOX (Ib/h) | SOX (Ib/h) | VOC (Ib/h) | NO2 (Ib/h) | HAP (Ib/h)
101H0101 |101HO101 ADU #1 HEATER 633521.38 | 5193257.56| 807.91 127.6 790.2 22.8 6.3 2.3 4.02E-05| 0.329 0246 |0.08210003| 0.517 0.0483 0.443 0.414 0.0408
102H0201 [102H0201 ADU #2 HEATER 633644.74 | 5193261.83| 805.98 127.6 790.2 22.8 6.3 2.3 4.02E-05| 0.329 0246 |0.08210003| 0517 0.0483 0.443 0.414 0.0408
103H0301 [103H0301 Vacuum Heater 1 633764.58 | 5193252.29| 804.39 125 790.2 19.5 6.5 2.1 3.68E-05 0.3 0.225 0.075 0.473 0.0441 0.404 0.378 0.0372
112H1201 [112H1201 Reactor Feed Heater 633796.32 | 5193476.12| 803.02 100 790 255 104 | 1.82E:05| 0.149 0.111 0.0372 0.234 0.0219 0.2 0.187 0.0184
112H1202 |112H1202 Fractionator Feed Heater | 633753.88 |5193471.18| 803.66 100 790.4 27.7 113 | 1.98E-05| 0.161 0.121 0.0403 0.254 0.0237 0.218 0.203 0.02
105H0501 [105H0501 Reactor Feed 633574.74 | 5193331.84| 806.37 91 790.2 16.2 2.4 0241 | 4.21E-06| 0.0344 0.0258 0.0086 0.258 0.00506 | 0.0464 0.206 0.00427
105H0502 [105H0502 Stabilizer Reboiler 633574.11 | 5193350.12| 806.72 91 790.2 19.1 2.3 026 |4.56E-06| 0.0372 0.0279 0.0093 0.279 0.00547 | 0.0501 0.223 0.00461
105H0503 [105H0503 Splitter Reboiler 633573.48 | 5193368.39| 807.04 105 790.2 16.1 35 0.501 | 8.77E-06| 0.0716 0.0537 0.0179 0.537 0.0105 |0.09650003|  0.43 0.00888
110H1001 [110H1001 Reactors Heater 633624.41 | 5193350.52| 805.31 96 790.2 28.4 2.8 0.546 | 9.56E-06 | 0.07799999| 0.0585 0.0195 0.585 0.0115 0.105 0.468 0.00968
110H1002 [110H1002 Splitter 633623.53 | 5193376.01| 805.57 91 790.2 245 35 0764 | 1.34E-05| 0.109 |[0.08190002| 0.0273 | 0.8190002 | 0.0161 0.147 0.655 0.0135
106H0601 [106H0601 Reactor Heater 633573.39 | 5193541.65| 807.92 130 790.2 27.2 7.4 383 |6.71E-05| 0.548 0.411 0.137 | 0.8620002 | 0.0805 0738 | 0.6900001 [ 0.0679
106H0605 [106H0605 Stabilizer Reboiler 633552.02 | 5193540.18| 808.41 42 790.2 15.7 2 016 | 2.79€-06| 0.0228 0.0171 0.0057 0.171 0.00335 | 0.0307 0.137 0.00283
B0202A [B0202A High Pressure Steam Boiler 1| 633421.93 |5193187.95 810.94 100 300.4 34.6 0.616 | 1.08E-05 | 0.08799997 | 0.06599998|  0.022 0.66 0.0129 0119 | 05279999 [ 0.0109
B0202B |B0202B High Pressure Steam Boiler 2| 633421.51 | 5193200.14| 810.74 100 300.4 34.6 0.616 | 1.08E-05 | 0.08799997 | 0.06599998|  0.022 0.66 0.0129 0119 | 05279999 [ 0.0109
B0201A |B0201A Medium Pressure Steam Boile 633422.18 |5193180.84| 811.04 100 300.5001 265 1.7 0.327 | 5.72E-06| 0.0467 0.035 0.0117 0.35 0.00687 0.063 0.28 0.0058
B0201B |B0201B Medium Pressure Steam Boil 633422.18 | 5193180.84| 811.04 100 300.5001 26.5 1.7 0.327 | 5.72E-06| 0.0467 0.035 0.0117 0.35 0.00687 0.063 0.28 0.0058
B0201C  |B0201C Medium Pressure Steam Boil§ 633422.18 |5193180.84| 811.04 100 300.5001 265 1.7 0.327 | 5.72E-06| 0.0467 0.035 0.0117 0.35 0.00687 0.063 0.28 0.0058
CT1501A [CT1501A Cooling Tower Cell A 633385.33 | 5193142.32| 81295 | 7001312 | 84.992 | 4.986876 | 35.98999 0 0 0.118 0 0 0 0 0.09 0 0
CT1501B |CT1501B Cooling Tower Cell B 633389.57 | 5193142.46| 81278 | 7001312 | 84.992 | 4.986876 | 35.98999 0 0 0.118 0 0 0 0 0.09 0 0
CT1501C [CT1501C Cooling Tower Cell C 633393.82 | 5193142.61| 81264 | 7001312 | 84.992 | 4.986876 | 35.98999 0 0 0.118 0 0 0 0 0.09 0 0
CT1501D |CT1501D Cooling Tower Cell D 633398.06 | 5193142.76| 81251 | 7001312 | 84.992 | 4.986876 | 35.98999 0 0 0.118 0 0 0 0 0.09 0 0
CT1501E |CT1501E Cooling Tower Cell E 633402.31 |5193142.91| 81237 | 7001312 | 84.992 | 4.986876 | 35.98999 0 0 0.118 0 0 0 0 0.09 0 0
FL701 |FL701 HC Enclosed Flare Pilots 633610.68 | 5193648.53| 808.9 | 58.61001 1000 40 26 0.034 0 0.005 0 0.00122 0.007 0.004 0.0066 0.0056 0
FL702 |FL702 Acid Flare Pilots 633596.26 | 5193721.25| 808.64 154.31 1000 40 0.375 0.006 0 0.001 0 0.000204 |  0.001 0.001 0.0011 0.0008 0
FL703 |FL703 HC Emergency Flare Pilots 633599.3 |5193721.35| 808.68 154.4 1000 40 13 0.009 0 0.001 0 0.000306 |  0.002 0.001 0.00165 | 0.0016 0
FL704 |FL704 HC Emergency Flare Pilots 633719.61 | 5193725.52| 806.33 154.4 1000 40 13 0.009 0 0.001 0 0.000306 |  0.002 0.001 0.00165 | 0.0016 0
REFORM |Reformer 633555.19 | 5193525.63| 808.26 42 790.2 15.7 2 0 0 0 0 0 0 0 0.706 0 0.0691

SRU  [SRU 633616.95 | 5193525.47| 806.75 60 4145 50 1.7 2.36 0 0 0 0 0.52 0.22 1.65 0.414 0




Air Modeling Input Data - Alternative Operating Scenario Source Characteristics

Davis Refinery, Billings County, North Dakota

X

Y

Elevation

Stack Temp

Stack V

Stack Diam

PMCOND

ID Description Coordinate | Coordinate T Stack H CF) (Ftls) () CO (Ib/h) Pb (Ib/h) PM (Ib/h) (Ib/h) PM2.5 (Ib/h)| NOX (Ib/h) [ SOX (Ib/h) [ VOC (Ib/h) [ NO2 (Ib/h) | HAP (Ib/h)
101H0101 [101HO0101 ADU #1 HEATER 633521.38 [ 5193257.56 807.91 127.6 790.2 22.8 6.3 2.2996 4.02E-05 0.3285 0.2464| 0.08210003 0.5174 0.0483 0.4429 0.414 0.0408
102H0201 [102H0201 ADU #2 HEATER 633644.74 [5193261.83 805.98 127.6 790.2 22.8 6.3 0 0 0 0 0 0 0 0 0 0
103H0301 |103H0301 Vacuum Heater 1 633764.58 [ 5193252.29 804.39 125 790.2 19.5 6.5 0 0 0 0 0 0 0 0 0 0
112H1201 |112H1201 Reactor Feed Heater 633796.32 [ 5193476.12 803.02 100 790 25.5 4 0 0 0 0 0 0 0 0 0 0
112H1202 |112H1202 Fractionator Feed Heater 633753.88 [5193471.18 803.66 100 790.4 27.7 4 0 0 0 0 0 0 0 0 0 0
105H0501 |105H0501 Reactor Feed 633574.74 [5193331.84 806.37 91 790.2 16.2 24 0.1634 2.11E-06 0.0172 0.0129 0.0043 0.129 0.0025 0.0232 0.103 0.0021
105H0502 | 105H0502 Stabilizer Reboiler 633574.11 [ 5193350.12 806.72 91 790.2 19.1 2.3 0.2204 2.84E-06 0.0232 0.0174 0.0058 0.174 0.0034 0.0313 0.139 0.0029
105H0503 | 105H0503 Splitter Reboiler 633573.48 [ 5193368.39 807.04 105 790.2 16.1 3.5 0.4256 5.49E-06] 0.04480001 0.0336 0.0112 0.336 0.0066| 0.06040001 0.269 0.0056
110H1001 [110H1001 Reactors Heater 633624.41 [ 5193350.52 805.31 96 790.2 28.4 2.8 0.3724 4.80E-06 0.0392 0.0294 0.0098 0.294 0.0058 0.0528 0.235 0.0049
110H1002 [110H1002 Splitter 633623.53 [ 5193376.01 805.57 91 790.2 245 3.5 0 0 0 0 0 0 0 0 0 0
106H0601 |106H0601 Reactor Heater 633573.39 [ 5193541.65 807.92 130 790.2 27.2 7.4 1.5504 2.00E-05 0.1632 0.1224 0.0408 0.257 0.024 0.22 0.206 0.0202
106H0605 | 106H0605 Stabilizer Reboiler 633552.02 [ 5193540.18 808.41 42 790.2 15.7 2| 0.09879999 1.27E-06 0.0104 0.0078 0.0026| 0.07799999 0.0015 0.014 0.0624 0.0013
B0202A B0202A High Pressure Steam Boiler 1 633421.93 [5193187.95 810.94 100 300.4 34.6 2 0 0 0 0 0 0 0 0 0 0
B0202B B0202B High Pressure Steam Boiler 2 633421.51 | 5193200.14 810.74 100 300.4 34.6 2 0 0 0 0 0 0 0 0 0 0
B0201A B0201A Medium Pressure Steam Boiler 1| 633422.18 | 5193180.84 811.04 100|  300.5001 26.5 1.7 0.327 5.72E-06 0.0467 0.035 0.0117 0.3504 0.0069 0.063 0.28 0.0058
B0201B B0201B Medium Pressure Steam Boiler 2| 633422.18 | 5193180.84 811.04 100|  300.5001 26.5 1.7 0.327 5.72E-06 0.0467 0.035 0.0117 0.3504 0.0069 0.063 0.28 0.0058
B0201C B0201C Medium Pressure Steam Boiler 3| 633422.18 | 5193180.84 811.04 100{ 300.5001 26.5 1.7 0 0 0 0 0 0 0 0 0 0
CT1501A  [CT1501A Cooling Tower Cell A 633385.33 [ 5193142.32 812.95| 70.01312 84.992] 4.986876| 35.98999 0 0 0.118 0 0 0 0 0.0225 0 0
CT1501B __ [CT1501B Cooling Tower Cell B 633389.57 [5193142.46 812.78] 70.01312 84.992| 4.986876| 35.98999 0 0 0.118 0 0 0 0 0.0225 0 0
CT1501C _ [CT1501C Cooling Tower Cell C 633393.82 [5193142.61 812.64| 70.01312 84.992| 4.986876| 35.98999 0 0 0.118 0 0 0 0 0.0225 0 0
CT1501D  |CT1501D Cooling Tower Cell D 633398.06 [ 5193142.76 812.51 70.01312 84.992| 4.986876| 35.98999 0 0 0.118 0 0 0 0 0.0225 0 0
CT1501E  |CT1501E Cooling Tower Cell E 633402.31 [5193142.91 812.37] 70.01312 84.992] 4.986876| 35.98999 0 0 0.118 0 0 0 0 0.0225 0 0
FL701 FL701 HC Enclosed Flare Pilots 633610.68 [ 5193648.53 808.9] 58.61001 1000 40 2.6 0.0465 6.00E-07 0.0049 0.00367 0.00122 0.0367 0.00072 0.0066 0.0294 0.0137
FL702 FL702 Acid Flare Pilots 633596.26 [ 5193721.25 808.64 154.31 1000 40 0.375 0.00775 1.00E-07| 0.000816| 0.000612| 0.000204 0.00612 0.00012 0.0011 0.0049 0.00228
FL703 FL703 HC Emergency Flare Pilots 633599.3 |5193721.35 808.68 154.4 1000 40 1.3 0.0116 1.50E-07 0.00122| 0.000918| 0.000306 0.00918 0.00018 0.00165 0.00734 0.00343
FL704 FL704 HC Emergency Flare Pilots 633719.61 [ 5193725.52 806.33 154.4 1000 40 1.3 0 0 0 0 0 0 0 0 0 0
REFORM _ [Reformer 633555.19 [ 5193525.63 808.26 42 790.2 15.7 2 0 0 0 0 0 0 0 0.0605 0 0.00585
SRU SRU 633616.95 [ 5193525.47 806.75 60 414.5 50 1.7 0.42 0 0 0 0 0.09 0.04 0.29 0 0
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AAQS 1-Hr NOx Analysis
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(note: listed files have been electronically provided to NDDoH)
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ATTACHMENT D
ELECTRONIC FILES LIST FOR NOx 1-HR AAQS MODELING AND ANALYSIS
DAVIS REFINERY PROJECT, BILLINGS COUNTY, ND

(submitted electronically with this revised summary report)
Excel Files

NDDR 1H8 11282017 .xIs
NDL 1H8 11282017 .xIs
PHLK 1H8 11282017 .xIs
TBG 1H8 11282017 .xIs

Text Files

NDDR 1H8 11282017 .txt
NDL 1H8 11282017.txt
PHLK 1H8 11282017 .txt
TBG 1H8 11282017.txt

Input Files

e Folder: Source Groups NAAQS
0 Refinery Phase Il 11282017.ami
0 Refinery Phase Il 11282017.amr
0 Refinery Phase Il 11282017.amz

o Folder: NAAQS ALL Input files
o0 Refinery Phase Il ALL 11302017.ami
0 Refinery Phase Il ALL 11302017.amr
0 Refinery Phase Il ALL 11302017.amz

Elevation Data

o NED_ 59437468
e 11282017.bhm

Zia Engineering & Environmental Consultants, LLC
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ATTACHMENT E
Air Toxics Analysis Spreadsheets

Zia Engineering & Environmental Consultants, LLC



Emission Rates are shown based on STPY

Stationary Catalyti Sulfur v Blowd Cooli Truck Fugiti
Unit Leaks Tanks Combustion Ref a a.y I:j . Recovery sacuum :w own Flares Wastewater TM ng Product |:)g| Ve
CAS Number Sources eforming Unit Plant ystems ystem owers Loading ust
Total/ Unit (STPY) 1.51 8.55 1.35 0.07 0.00 0.72
95636 1,2,4-trimethyl benzene 1.33E-01
106990 1,3-Butadiene 1.15€-03 7.38E-06 6.06E-05
540841 2,2,4-Trimethyl pentane 3.02E-02 1.46E-01
91576 2-Methyl naphthalene 2.25E-02 1.63E-05 3.83E-06
56495 3-Methylchloranthrene 1.22E-06
57976 7,12-Dimethylbenz(a) anthracene 1.09E-05
83329 Acenaphthene 1.63E-06 1.27€-07
208968 Acenaphthylene 4.42E-06 8.83E-08
75070 Acetaldehyde 8.16E-03
67641 Acetone
107028 Acrolein 1.16E-02
120127 Anthracene 1.54E-03 3.20E-06 2.68E-07
7440360 Antimony 1.41E-03
7440382 Arsenic 5.44E-04
71432 Benzene 1.47€-01 4.26E-01 1.43€-03 1.18E-02 9.49E-06 3.36E-02
56553 Benzo(a)anthracene 1.50E-05 2.65E-09
50328 Benzo(a)pyrene 3.88E-05
205992 Benzo(b)fluoranthene 1.84E-05 4.42E-0
192972 Benzo(e)pyrene 8.54E-0
191242 Benzo(g,h,i)perylene 8.84E-07 1.18E-0¢
207089 Benzo(k)fluoranthene 1.16E-05 2.21E-0
7440417 Beryllium 3.54E-04
92524 Biphenyl 1.05E-02 1.21€E-03 1.42E-04
74839 Bromomethane
7440439 Cadmium 2.99E-03
75150 Carbon disulfide
7782505 Chlorine 7.79E-04
7440473 Chromium (hexavalent) 7.62E-04
7440473 Chromium (total) 3.81E-03
218019 Chrysene 1.35E-03 1.09E-06 8.54E-09
7440484 Cobalt 2.23E-04
1319773 Cresol 3.45E-02 0.00E+00
98828 Cumene 1.33E-02 7.83E-02 1.20€-02
53703 Dibenz(a,h)anthracene 8.16E-07 2.30E-09
106467 Dichlorobenzene 8.16E-04
100414 Ethylbenzene 9.50E-02 1.53E-01 1.09€-02 2.11E-07 2.61E-02
206440 Fluoranthene 1.97E-06 2.94E-07
86737 Fluorene 2.31E-03 1.84E-06 5.89E-07
50000 Formaldehyde 5.03E-02 1.05E-06
37270 Heptachlorodibenzo-p-dioxin
Hexachlorodibenzofuran
110543 Hexane 2.99E-01 3.28E+00 1.22E+00 1.05E-05 2.59E-01
7647010 Hydrogen chloride 0.00E+00 7.61E-03
74908 Hydrogen cyanide**** 0.00E+00
9131 Indeno(1,2,3-c,d)pyrene 4.83E-05 5.00E-09
7439965 Manganese 1.01E-03
7439976 Mercur 6.80E-04
67561 Methanol 2.44E-02
108101 Methyl isobutyl ketone 2.06E+00
1634044 Methyl tertiary-butyl ether 7.47E-01 3.16E-06 7.10E-03
75092 Methylene chloride
91203 Naphthalene 3.48E-02 3.68E-02 4.08E-04 1.03E-04 3.83E-03
7440020 Nickel 5.71E-03
35332 Pentachlorodibenzofurans
85018 Phenanthrene 9.64E-03 1.16E-05 1.80E-06
108952 Phenol 8.47E-03 2.72E-03 0.00E+00
129000 Pyrene 2.51E-03 3.33E-06 4.42E-08
7782492 Selenium 2.39E-03
100425 Styrene 1.59E-01 5.00E-02
108883 Toluene 3.65E-01 8.65E-01 2.24E-03 2.83E-02 7.38E-06 8.44E-02
6389 Trichlorofluoromethane
Vanadium
1330207 Xylenes (total) 3.84E-01 6.43E-01 1.70E-02 2.06E-02 6.33E-06 1.02E-01

Zinc




CAS 1-Hr Guideline | 8-Hr Guideline APP B Unit Risk Model Results Model Results [ Maxium Individual Hazard Index| Hazard Index| Highest Hazard 1-Hr Guideline | 8-Hr Guideline
HAP Name Total (STPY) | %HAPs | Concentration | Concentration N based on % HAP 1-|based on % HAP 8-| Carcinogenic Risk Value 1-hr | Value 8 8 " Concentration | Concentration
Number (mg/m3) (mg/m3) Factor (m3/ug) hr max (mg/m3) | hr max (mg/m3) (MICR) alue - alue snr Index Compliance Compliance
Total/ Unit (STPY) 12.20 1.0000
95636 1,2,4-trimethyl benzene 0.1325 1.09% 2.46E+00 2.96E-06 1.27E-06 0.00E+00 5.16E-07 5.16E-07 YES
106990 1,3-Butadiene 0.0012 0.01% 8.80E-02 3.00E-05 2.72E-08 1.17€-08 8.17E-10 1.33E-07 1.33E-07 YES
540841 2,2,4-Trimethyl pentane 0.1761 1.44% 2.80E+01 3.93E-06 1.69E-06 0.00E+00 6.01E-08 6.01E-08 YES
91576 2-Methyl naphthalene 0.0225 0.18% 5.82E-02 5.02E-07 2.15E-07 0.00E+00 3.70E-06 3.70E-06 YES
56495 3-Methylchloranthrene 0.0000 0.00% . 73E-11 L17E-11 0.00E+00 0.00E+00
57976 7,12-Dimethylbenz(a; 0.0000 0.00 7.10E-02 .43E-10 .04E-10 1.72E-08 0.00E+00
83329 Acenaphthene 0.0000 0.00% .92E-11 .68E- 0.00E+00 0.00E+00
208968 Acenaphthylene 0.0000 0.00% .01E-10 4.32E- 0.00E+00 0.00E+00
75070 Acetaldehyde 0.0082 0.07 9.01E-01 2.20E-06 82E-07 7.81E-0: 4.01E-10 2.02E-07 2.02E-07 YES
67641 Acetone 0.0000 0.00% 3.56E+01 2.37E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 YES YES
107028 Acrolein 0.0116 0.09% 4.59E-03 2.58E-07 .11E-07 0.00E+00 5.62E-05 5.62E-05 YES
120127 Anthracene 0.0015 0.01% .45E-0: .48E-0: 0.00E+00 0.00E+00
7440360 Antimony 0.0014 0.01% 1.00E-02 . 16E-0: .35E-0: 0.00E+00 1.35E-06 .35E-06 YES
7440382 Arsenic 0.0005 0.00% 2.00E-04 4.30E-03 .21E-0: 5.21E-0¢ 5.22E-08 2.60E-05 .60E-05 YES
71432 Benzene 0.6194 5.08% 1.60E-01 3.02E-02 7.80E-06 .38E-05 5.93E-0f .08E-07 8.64E-05 1.96E-04 .96E-04 YES YES
56553 Benzo(a)anthracene 0.0000 0.00% 1.10E-04 .34E-10 -43E-10 .67E-11 0.00E+00
50328 Benzo(a)pyrene 0.0000 0.00 1.10E-03 .65E-10 .71E-10 .51E-10 0.00E+00
205992 Benzo(b)fluoranthene 0.0000 0.00% 1.10E-04 4.10E-10 .76E-10 4.51E-11 0.00E+00
192972 Benzo(e)pyrene 0.0000 0.00% 1.90E-13 .17E-14 0.00E+00 0.00E+00
191242 Benzo(g,h,i)perylene 0.0000 0.00% 2.00E-11 .57E-12 0.00E+00 0.00E+00
207089 Benzo(k)fluoranthene 0.0000 0.00% 1.10E-04 2.58E-10 .11E-10 2.84E-11 0.00E+00
7440417 Beryllium 0.0004 0.00 1.00E-06 2.40E-03 7.89E-09 .38E-09 1.89E-08 3.38E-03 3.38E-03 YES
524 Biphenyl 0.0119 0.10% 2.50E-02 2.65E-07 .14E-07 0.00E+00 4.55E-06 4.55E-06 YES
4839 Bromomethane 0.0000 0.00% 0.00E+00 0.00E+00 0.00E+00 0.00E+00
7440439 Cadmium 0.0030 0.02 2.00E-04 1.80E-03 6.68E-08 2.86E-08 1.20€-07 1.43E-04 1.43E-04 YE:
75150 Carbon disulfide 0.0000 0.00% 6.20E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 YE
7782505 Chlorine 0.0008 0.01% 5.80E-02 2.90E-02 .74E-0: 7.45E-0 0.00E+00 3.00E-07 2.57E-07 3.00€-07 YES YE
7440473 Chromium (hexavalent) 0.0008 0.01% 1.00E-03 1.20€-02 .70E-0: 7.29E-0¢ 2.04E-07 7.29E-06 7.29E-06 YE:
7440473 Chromium (total) 0.0038 0.03% 1.00E-02 .S0E-0: 3.64E-0: 0.00E+00 3.64E-06 3.64E-06 YE
218019 Chrysene 0.0014 0.01% 1.10E-05 .01E-0: 1.29E-0¢ 3.31E-10 0.00E+00
7440484 Cobalt 0.0002 0.00 4.00€-04 4.98E-0 2.13E-0¢ 0.00E+00 5.34E-06 5.34E-06 YES
1319773 Cresol 0.0345 0.28% 4.00E-01 7.70E-07 3.30E-07 0.00E+00 8.25E-07 8.25E-07 YES
98828 Cumene 0.1036 0.85% 4.92E+00 2.31E-01 9.91E-07 0.00E+00 2.02E-07 2.02E-07 YES
53703 Dibenz(a,h)anthracene 0.0000 0.00% 1.20€-03 .83E-1 7.83E-1. 2.19E-11 0.00E+00
106467 Dichlorobenzene 0.0008 0.01 6.01E+00 3.01E+00 1.10E-05 .82E-0: 7.81E-0¢ 2.00E-10 3.03E-09 2.60E-09 3.03E-09 YES YES
100414 Ethylbenzene 0.2853 2.34 1.09E+01 8.68E+00 2.50E-06 .37E-0 2.73E-0f 1.59E-08 5.86E-07 3.14E-07 5.86E-07 YES YES
206440 Fluoranthene 0.0000 0.00 5.06E-1. 2.17E-1 0.00E+00 0.00E+00
86737 Fluorene 0.0023 0.02 6.22E-02 3.11E-02 5.17E-0¢ 2.22E-0¢ 0.00E+00 8.31E-07 7.13E-07 8.31E-07 YES YES
50000 Formaldehyde 0.0503 0.41 7.37E-03 1.30E-05 1.12E-01 4.82E-07 1.46E-08 1.52E-04 1.52E-04 YES
37270 Heptachlorodibenzo-p-dioxin 0.0000 0.00¢ 1.30E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hexachlorodibenzofuran 0.0000 0.00% 0.00E+00 0.00E+00 0.00E+00 0.00E+00
110543 Hexane 5.0585 41.45% 7.05E+01 3.52E+01 1.13E-04 4.84E-05 0.00E+00 1.60E-06 1.37E-06 1.60E-06 YES YES
7647010 Hydrogen chloride 0.0076 0.06% 5.97E-02 1.70E-07 7.28E-08 0.00E+00 2.84E-06 2.84E-06 YES
74908 Hydrogen cyanide**** 0.0000 0.00% 1.04E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 YES
9131 Indeno(1,2,3-c,d)pyrene 0.0000 0.00 1.10E-04 1.08E-0! 4.62E-10 1.19€-10 0.00E+00
7439965 Manganese 0.0010 0.01 4.00E-03 2.25E-0 9.63E-09 0.00E+00 2.41E-06 .41E-06 YE
7439976 Mercury 0.0007 0.01% 5.00E-04 1.52E-0 6.51E-09 0.00E+00 1.30E-05 .30E-05 YE:
67561 Methanol 0.0244 0.20% 6.55E+00 .24E+00 5.45E-07 2.34€-07 0.00E+00 8.31E-08 4.46E-08 .31E-08 YES YE
108101 Methyl isobutyl ketone 2.0557 16.84% 6.15E+00 .64E+00 4.59E-05 1.97E-05 0.00E+00 7.46E-06 1.20E-05 .20E-05 YES YE
1634044 Methyl tertiary-butyl ether 0.7539 6.18 .61E+00 2.60E-07 1.68E-05 7.22E-06 4.37E-09 2.00E-06 2.00E-06 YE!
7509 Methylene chloride 0.0000 0.00 .47E+00 4.70E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 YE
9120 Naphthalene 0.0760 0.62% 1.57E+00 .05E+00 3.40E-05 1.69E-06 7.27€-07 5.76E-08 1.08E-06 6.93E-07 1.08E-06 YES YE
7440020 Nickel 0.0057 0.05¢ .00E-02 2.40E-04 1.27€-07 5.47E-08 3.06E-08 1.82E-06 1.82E-06 YE:
3533 Pentachlorodibenzofurans 0.0000 0.00% 0.00E+00 0.00E+00 0.00E+00 0.00E+00
8501 Phenanthrene 0.0096 0.08% 2.15€-07 9.24E-08 0.00E+00 0.00E+00
108952 Phenol 0.0112 0.09% 3.85E-01 2.50E-07 1.07€-07 0.00E+00 2.78E-07 2.78E-07 YES
129000 Pyrene 0.0025 0.02% 5.60E-08 2.40E-08 0.00E+00 0.00E+00
7782492 Selenium 0.0024 0.02% 4.00€-03 5.34E-08 2.29E-08 0.00E+00 5.73E-06 5.73E-0 YES
100425 Styrene 0.2090 1.71% 3.41E+00 1.70E+00 4.66E-06 2.00E-06 0.00E+00 1.37E-06 1.17E-06 1.37E-0¢ YES YES
108883 Toluene 1.3455 11.02% 1.51E+00 3.00E-05 1.29€-05 0.00E+00 8.55E-06 8.55E-01 YES
6389 Trichlorofluoromethane 0.0000 0.00% 1.12E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 YES
Vanadium 0.0000 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1330207 Xylenes (total) 1.1668 9.56% 1.30E+01 8.68E+00 2.60E-05 1.12E-05 0.00E+00 2.00E-06 1.29E-06 2.00E-06 YES YES
Zinc 0.0000 0.00% 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total MICR 6.46E-07 Total Hazard Index 4.04E-03
Compliant? YES Compliant? YES

Modeled Results

1hr. max =
8 hr. max =

ug/m3 to mg/m3 conversion

2.72E-01
1.17e-01

ug/m3
ug/m3

0.001
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EXECUTIVE SUMMARY

The ND-DAQ requested a non-regulatory visibility study to determine if the cooling tower
condensation plume rise from the proposed North Dakota Davis Refinery (NDDR) site would be
visible at observation points at the Theodore Roosevelt National Park (TRNP). The proposed
site for the NDDR is 5.5 km from the east boundary of the TRNP and some members of the
public have expressed concern that the cooling tower condensation plume rise could affect the
horizon visibility from the National Park. The results of the requested visibility report are
provided for informational purposes only since there are no regulatory requirements for visibility
analysis for a synthetic minor source facility.

The non-regulatory required visibility study considered four observation points located within the
TRNP:

e The Amphitheater

o The TRNP Visitor Center

e Painted Canyon Visitor Center
e  Buckhill Trail

The visibility study used the Seasonal/Annual Cooling Tower Impact Model, Version 2
(SACTI2), a mathematical model available from the Electric Power Research Institute.
The model helps predict the direction, height, and frequency of the formation of a condensation
plume from a cooling tower. The factors that affect the visibility of the plume are Meteorology,
the rise of the condensation plume, the curvature of the earth, and the topography of the region.

The SACTI model and the factors suggest the Buckhill Trail will be the only observation point
where the cooling tower plumes have the potential to be visible. The eastern horizon from the
trail is 866 m above sea level (ASL) at a distance of 12.2 km from the proposed plant site.
The SACTI model results indicate that the top portion (AH) of fifteen plumes might be visible
above the horizon with the maximum visible height at 12.2 km being approximately 7.5 meters
(see Table 10). It should be noted that at a distance of 12.2 km, it would be very hard to
distinguish a height of 7.5 meters from the surrounding terrain. It should also be noted that there
is no regulatory constraint related to plume visibility for the Class | area. A full summary and
discussion of all visibility results is included in Attachment E of this Model Analysis.

Visible Plumes Above the Buckhill Trail Horizon (Easterly Direction)

Height ASL (m) Delta H (m) Height ASL (m) Delta H (m)
53.5 873.5 7.5 49.6 869.6 3.6
53.3 873.3 7.3 49.6 869.6 3.6
51.1 871.1 5.1 49.6 869.6 3.6
50.8 870.8 4.8 495 869.5 35
50.7 870.7 47 48.8 868.8 2.8
50.0 870.0 4.0 48.6 868.6 2.6
49.9 869.9 3.9 46.2 866.2 0.2
49.8 869.8 3.8
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