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1.0 INTRODUCTION 
 
 PacRim Coal, LP (PacRim) plans to develop and operate a surface coal mine, coal 
handling system (preparation plant) and coal export facility in the Beluga Coal Field 
region of south central Alaska approximately 45 miles west of Anchorage (Figure 1-1).  
The project will be known as the Chuitna Coal Project.  McVehil-Monnett Associates, 
Inc. (MMA) has been contracted by PacRim to prepare an 18 AAC 50.502 minor source 
air quality permit application and technical support documentation in support of those 
plans.  Requisite information is provided herein. 
 In this report/application, MMA provides a description of the planned project, 
estimates of project-related emissions and mitigation measures, an air quality impact 
(modeling) assessment and application forms and supporting documentation as required 
by 18 AAC 50.502 and relevant guidance issued by the Alaska Department of 
Environmental Conservation (ADEC), Division of Air Quality and the U.S. 
Environmental Protection Agency (EPA).  See Appendix 1 for permit application forms.  
MMA also describes the baseline meteorological monitoring program undertaken by 
MMA on behalf of PacRim to characterize the site-specific dispersion climatology in the 
area of the proposed project.  In addition, MMA describes herein the regulatory 
background and need for a minor source permit and why the proposed project will not 
trigger either a federal Title V operating permit or major new source review under the 
federal Prevention of Significant Deterioration (PSD) permit program. 
 Through these analyses, PacRim/MMA demonstrate that the proposed mining, 
coal handling (processing) and coal export facilities will comply with all applicable state 
and federal air quality regulations, and, as a result, should be granted a minor source 
permit to construct. 
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2.0 PROJECT DESCRIPTION 
 
 The Chuitna Coal Project will consist of a surface coal mining operation, coal 
crushing/handling (preparation) facilities and 8-mile elevated overland conveyor to a coal 
export and storage facility on the west coast of Cook Inlet.  The surface coal mine will 
utilize both truck/shovel and dragline mining methods for excavation.  The life-of-mine 
(LOM) is projected to be approximately 25 years of active coal production, plus time for 
initial mine and infrastructure development and final mine closure and reclamation.  
Maximum annual coal production is projected to be 14 million short tons.  The annual 
coal progression sequence and locations of associated facilities are shown on Figure 2-1.  
LOM mine parameters are provided in Table 2-1.  Engineering drawings and a flow 
diagram are provided in Appendix 2. 

After topsoil removal, overburden will be blasted and removed. The coal will also 
be blasted, and then loaded by shovel onto trucks for haulage to the truck dump and 
hopper, where it will enter the crusher.  An elevated overland conveyor will then 
transport the crushed coal approximately 8 miles to the Ladd Coal Export Terminal 
facilities (Figure 2-2).  At Ladd Landing, the coal will either be stored in stockpiles for 
later reclaiming/loadout, or continue on additional conveyors to a two-mile long elevated 
conveyor to the ship loader.  Personnel housing and an airstrip near the mine are also 
planned.  Gas-fired boilers will provide steam heat to the housing area, mine facilities, 
Ladd Landing buildings, and at the ship loading berth.  Additional power will be 
provided by a high voltage power line from the existing Beluga Power Station. 

Project-related emissions to the atmosphere will consist principally of fugitive 
dust (PM10) from mining, coal handling (preparation), and coal loadout activities.  Large 
mine vehicles will also be responsible for mobile source emissions.  Lesser amounts of 
particulate and gaseous emissions will be generated by the on-site boiler and from ship 
hotelling operations at the port facility.  Detailed estimates of emissions from all sources 
are provided in Section 4.0. 

The Project commits to the abatement of visible dust emissions from traffic areas. 
Water or a commercially available dust suppressant will be applied as needed. The 
application of water to roadways will only be made during periods in which the 
temperature remains above freezing to avoid ice build-up on the roadway.  In addition, 
the Chuitna Coal Project will be operated according to the best management practices and 
will include the dust control elements described in this application. To minimize 
particulate emissions, mining activities and the coal handling system will be designed and 
operated with industry-standard mitigation measures such as: 

1) Stilling shed on the preparation plant truck dump; 
2) Baghouse dust control of the crusher facility; 
3) Enclosed conveyor transfer points; 
4) Use of water sprays at transfers, discharges, reclaim locations, and 

stockpiles; 
5) Covered coal conveyors; 
6) Minimizing transfer in and out of stockpiles; 
7) Minimizing stockpile areas; 
8) Minimizing dragline material drop heights; and 
9) Use of water and chemical surfactants on roads. 
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Table 2-1 
Chuitna Coal Project 

Life of Mine Parameters 
(Business Confidential; submitted under separate cover) 

 







 7

3.0 REGULATORY BACKGROUND 
 
3.1 Title V/PSD Applicability 
 
 Pursuant to the federal Prevention of Significant Deterioration (PSD) provisions 
of 40 C.F.R. § 52.21,1 a “major stationary source” is a source that either falls within one 
of the categories of sources listed at 40 C.F.R. 52.21(b)(1)(i)(a) and has the potential-to-
emit (PTE) a regulated pollutant in an amount of 100 tons per year (TPY) or more, or, if a 
source does not fall within the listed categories, has the potential-to-emit a regulated 
pollutant in an amount of 250 TPY or more.   

For purposes of Title V permitting, a “major source” is a source that has the 
potential to emit 100 TPY or more of a regulated pollutant.  40 C.F.R. § 71.2.2  Both a 
surface coal mine (SCM) and coal preparation plant (without coal cleaning or thermal 
dryers) are planned components of the Chuitna Coal Project.  Neither of these 
components is a PSD “listed” source under 40 C.F.R. 52.21(b)(1)(i)(a).  Therefore, the 
Chuitna Coal Project would constitute a “major stationary source” for PSD purposes only 
if its potential to emit any regulated pollutant is 250 TPY or greater.  For purposes of 
Title V permitting, the Chuitna Coal Project would constitute a “major source” if its PTE 
for any regulated pollutant is 100 TPY or greater. 

The PSD and Title V regulations explain under what circumstances fugitive 
emissions “count” for purposes of calculating PTE values for a proposed project.  40 
C.F.R. § 52.21 (b) (1)(c)(iii) and 40 C.F.R. § 71.2 list sources whose fugitive emissions 
must be considered when making PSD and Title V applicability determinations.  The list 
provided in both regulations includes “[a]ny . . . stationary source category which, as of 
August 7, 1980, is being regulated under Section 111 . . . of the [Clean Air] Act. . . .”  
Coal preparation plants fall within this category of sources.  A “new source performance 
standard” (NSPS) for coal preparation plants became effective in May, 1976, well before 
August 7, 1980.  40 C.F.R. § Part 60, subpart Y;3 41 Fed. Reg. 18501 (May 4, 1976).4  
However, surface coal mines are not a type of source listed by 40 C.F.R. § 52.21 (b) 
(1)(c)(iii). Therefore, fugitive emissions for the coal preparation plant component of the 
Chuitna Coal Project, but not the coal mining area itself, must be considered in the PSD 
and Title V applicability determinations. EPA has issued guidance confirming this 
approach.  See March 6, 2003 Memorandum from EPA Air and Radiation Division to 
Janet McCabe, Indiana Office of Air Quality (“McCabe Memorandum”).5  This guidance 
states that if the primary activity of a stationary source falls within an “unlisted 
category,” generally the fugitive emissions from emissions units at that source are not 
included in determining whether the source is a major stationary source.  McCabe 
Memorandum at 3.  However, if the source also contains emissions units that do fall 
within a listed category, you must count fugitive emissions from the listed emissions 
units.  Id.  An example of such a situation provided by the guidance is a surface coal mine 

                                                 
1 For your convenience, Appendix 11 contains the federal legal authority and guidance referenced in this 
application.  40 C.F.R. § 52.21 is at Tab A of Appendix 11. 
2 Tab B of Appendix 11. 
3 Tab C of Appendix 11. 
4 Tab D of Appendix 11. 
5 Tab E of Appendix 11. 
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(unlisted source) collocated with a coal cleaning plant (listed source).  Because the 
primary activity of the source is surface coal mining, fugitive emissions from the mine 
need not be counted, but fugitive emissions from an associated coal cleaning plant must 
be.  Id.   

The McCabe Memorandum also clarifies that if a particular source is regulated 
under a New Source Performance Standard, as is the Chuitna Coal Project coal 
preparation plant, you must include fugitive emissions from all emissions units at the 
source, even those that are not regulated as “affected facilities” under the NSPS.  McCabe 
Memorandum at 4.  For this reason, fugitive emissions from the coal dumping at the 
hopper through the ship loading were included in calculating whether the Chuitna Coal 
Project is a major stationary source.   

Therefore, for determining whether the Chuitna Coal Project is a “major stationary 
source” for PSD (and Title V) purposes, the PTE of the Project is computed by summing 
the following: (1) fugitive and non-fugitive emissions from the coal preparation plant 
(listed source) and (2) non-fugitive emissions (point sources) from the surface coal mine 
(unlisted source).  Specifically,  MMA included the following fugitive emissions at the 
coal preparation plant in the Project’s PTE and PSD/Title V applicability analyses:  

 
1. Emissions from stockpiles; 
2. Emissions from coal dumping at the hopper; 
3. Emissions from the primary crusher at the truck dump; 
4. Emissions from all transfer points from the truck dump through ship loading;  
5. Emissions from wind erosion of coal on the conveyor; and 
6. Emissions from the gas-fired boilers. 
 

 As explained in more detail in Section 4.1.4, the Chuitna Coal Project’s PTE for 
PM10 is 35.34 TPY, for PM2.5 is 7.39 TPY, and for NOx is 10.72 TPY (see Table 4-1), all 
well below the 250 TPY threshold triggering the PSD requirements/100 TPY threshold 
triggering the requirement for a Title V permit.  Thus, only a minor source permit is 
required for the Project. 
 
3.2  Minor Source Permitting 
 
 The Alaska Air Control Rules as amended January 4, 2013 were reviewed to 
determine the applicable minor source permitting requirements. The minor source 
permitting rules found at 18 AAC 50.502 require a minor permit for air quality protection 
for several types of and/or sizes of emissions sources.  Principal to the permitting aspects 
of the Chuitna Coal Project is the requirement of 18 AAC 50.502 (b) (5) that owners or 
operators of a coal preparation plant must obtain a minor permit prior to construction, 
operations or relocation of a stationary source. 
 As described in Section 2.0, the Project will include coal crushing, conveying and 
storage/ship loadout operations.  Therefore, consistent with the following definition of 
coal preparation plant found at 40 C.F.R. § 60.250 (a), a minor source permit is required 
for the Project: 
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Coal Preparation Plant means any facility (excluding underground mining operations) 
which prepares coal by one or more of the following processes:  breaking, crushing, 
screening, wet or dry cleaning, and thermal drying.  40 C.F.R. § 60.250 (a) 
 
 The minor source permit application requirements in 18 AAC 50.540 (c) (2) 
include the following: 
 
  (2) for a permit for construction, modification, or relocation of a 
stationary source, a demonstration in accordance with 18 AAC 50.215(b) – (e) that the 
proposed potential emissions from the stationary source will not interfere with the 
attainment or maintenance of the ambient air quality standards, except as provided under 
(l) of this section; the ambient demonstration must follow an approved modeling protocol 
if the department requests a modeling protocol for demonstrating compliance with 
ambient air quality standards; unless the department has made a finding in writing that 
the stationary source or modification does not need an ambient analysis to determine that 
construction and operation will not result in a violation of an ambient air quality 
standard, the application must include an ambient analysis for 
 

(A) each air pollutant for which a permit is required under 
18 AAC 50.502(c)(1) or (3); 

 The requirement of 18 ACC 50.502(c)(1) applies here as the proposed facility is a 
new stationary source:  
 
 (c) The owner or operator must obtain a minor permit under this section before 
 

(1) beginning actual construction of a new stationary source with a 
potential to emit greater than 

(A) 15 TPY of PM-10; 
(B) 40 TPY of nitrogen oxides; 
(C) 40 TPY of sulfur dioxide; 
(D) 0.6 TPY of lead; or 
(E) 100 TPY of carbon monoxide within 10 kilometers of a carbon 

monoxide nonattainment area; 
(F) 10 TPY of direct PM-2.5 emissions; 

 
 Based upon the regulatory review and the emission estimates for the proposed 
new stationary source, the minor source permit application for the Chuitna Coal Project 
will include an ambient analysis for PM10; no other pollutants are emitted from the 
stationary source in quantities that trigger the regulatory ambient analysis requirements 
(see Table 4-1). 
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4.0 IMPACT ASSESSMENT 
 
 MMA has conducted a comprehensive air quality impact assessment of the 
Project’s proposed emissions.  The assessment involved air quality modeling of all 
significant sources in accordance with project-specific discussions with ADEC and an 
approved modeling protocol.  Appendix 3 contains PacRim’s original modeling protocol 
(October 8, 2012), ADEC’s comments on the protocol (December 27, 2012), PacRim’s 
response to Department comments (February 27, 2013), PacRim’s supplemental 
meteorological information (March 6, 2013), and ADEC’s approval of the protocol (April 
2, 2013).  Significant items discussed for this impact analysis in the above references 
include the use of State of Wyoming emission factors, receptor grid design, surface 
characteristics used for AERMET, dry deposition parameters, and combining model 
results from two meteorological stations to determine total impacts. All of these items are 
described in more detail below, and reflect the discussions and approvals presented in 
Appendix 3. 
 
4.1 Emission Inventory 
 

4.1.1 Fugitive PM10 Emissions 
 
Annual PM10 emission inventories were developed from the life-of-mine 

operating parameters provided for the Chuitna Coal Project. As previously approved by 
ADEC, the emission factors for surface coal mining permit applications endorsed by the 
State of Wyoming, Department of Environmental Quality (“Wyoming emission factors”) 
were used by MMA in analyzing the operating parameters.6 In cases where a particular 

                                                 
6 AP-42 factors for all mining activities were not used because of their systematic overprediction of actual 
emission rates of fugitive dust emissions at mines.  In Section 234 of the 1990 Clean Air Act Amendments 
(PL101-59, November 5, 2990, 104 Stat 2399, Section 234) (Attached as Tab F of Appendix 11), Congress 
recognized the limitations on the use of the Industrial Source Complex (ISC) model when used in 
conjunction with emission factors from AP-42.  Congress prohibited EPA from imposing the use of those 
modeling tools on states until such time as EPA developed revisions to those tools to eliminate significant 
over-prediction.  EPA subsequently undertook a comprehensive effort to improve the ISC/AP-42 modeling 
approach to eliminate its systematic over-prediction through improved emission factors and algorithmic 
approaches within the model.  However, in its final report in 1996, attached as Tab G of Appendix 11, EPA 
clearly acknowledged that the system still over-predicted impacts and could not meet the accuracy 
requirements of their own evaluation protocol.  EPA further recognized the limitations of its own factors in 
a footnote to Section 11.9 (emission factors for western coal mines) in AP-42, attached as Tab H of 
Appendix 11: 

Note:  Section 234 of the Clean Air Act of 1990 required EPA to review and revise the emission 
factors in this Section (and models used to evaluate ambient air quality impact), to ensure that they 
did not overestimate emissions from western surface coal mines.  Due to resource and technical 
limitations, the haul road emission factors were isolated to receive the most attention during these 
studies, as the largest contributor to emissions.  Resultant model evaluation with revised emission 
factors have improved model prediction for total suspended particulate (TSP); however, there is 
still a tendency for overprediction of particulate matter impact for PM-10, for as yet undetermined 
causes, prompting the Agency to make a policy decision not to use them for regulatory 
applications to these sources.  However, the technical consideration exists that no better alternative 
data are currently available and the information should be made known.  Users should accordingly 
use these factors with caution and awareness of their likely limitations.  
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source was not addressed by the Wyoming emission factors, an appropriate factor was 
selected from EPA’s AP-42 compilation. Fugitive PM10 emissions at the Chuitna Coal 
Project are presented in Appendix 4 for each year of the life-of-mine.   

Several emission factors require the use of inputs such as silt and moisture 
percentages, vehicle speed and number of wet days (days with liquid precipitation of at 
least 0.01 inches).  Where the Wyoming emission factors were used, site specific inputs 
for these parameters were obtained from PacRim and can be considered representative of 
actual conditions found at the Chuitna Coal Project. Specific inputs for each emission 
factor are presented in Appendix 4 as footnotes on the emission inventory table. 

Based on the Wyoming emission factors, the control factor for water application 
on roads was assumed to be 50%.  This control factor was applied to vehicle travel 
emissions throughout the Chuitna Coal Project.  It was conservatively assumed that 
unpaved road surfaces would be exposed throughout the year, even though roads will 
frequently be covered by snow during the winter.  Therefore, the modeled vehicle travel 
emissions can be considered conservatively high. 

A baghouse will control emissions from the crusher, and most coal handling 
transfer points will be either enclosed (90% control) or partially enclosed (50% control).  
Emissions from wind erosion on the coal conveyor were reduced by 90% based on the 
fact that partial covering of the conveyor will effectively limit the amount of wind 
erosion from the belt surface.  The control efficiency for partially covered conveyors is 
specified in an EPA Region VIII summary of Best Available Control Technologies for 
surface coal operations.7 

 
4.1.2 Tailpipe Emissions 
 
While neither required for nor included in the modeling analysis, mobile source 

tailpipe PM10, NOx and SOx emission inventories were compiled. Appropriate emission 
factors were selected from AP-42 for each vehicle type. Appendix 5 presents the mobile 
source emission inventories. 

 
4.1.3 Stationary Source Emissions 
 
Emissions from stationary sources were calculated based on operating parameters 

provided by PacRim and emission factors from AP-42. At the mine site, sources included 
light plants, pumps, compressors, welders, and gas-fired boilers.  At the Ladd Coal 
Export Terminal, sources included auxiliary power units on-board vessels at berth 
(hotelling emissions) and boilers. PM10, NOx, and SOx emission inventories for these 
sources are shown in Appendix 6.  

 
4.1.4 Potential-To-Emit 
 
As described in detail in Section 3.1, emissions from stationary point sources and 

certain fugitive sources count toward the Chuitna Coal Project potential-to-emit.  PM10 
and PM2.5 emissions that count toward the Project’s PTE include fugitive emissions from 
the truck dump, primary crusher, coal conveyor and transfer points, storage piles 
                                                 
7 Tab I of Appendix 11. 
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(transfers plus wind erosion), ship loading, and the boilers. The highest emissions for 
these sources will occur during the year with the highest coal production (Year 20) and 
are calculated to be 35.34 TPY of PM10 and 7.39 TPY of PM2.5 (Table 4-1).  The only 
NOx sources that contribute to the Chuitna Coal Project PTE are the gas-fired boilers.  
NOx emissions from the boilers are calculated to be 10.72 TPY.  PTE for CO2 emissions 
from the boilers are also shown on Table 4-1.  Boiler emissions were conservatively 
estimated to occur for 8,760 hours per year.  PTE calculations are provided in 
Appendix 7. 

 
Table 4-1 

Computation of Project Potential to Emit 
 

Mining Operation Control Method 
Percent 
Control 

PM10 
Potential 
to Emit 
(TPY) 

PM2.5 
Potential 
to Emit 
(TPY) 

NOx 
Potential 
to Emit 
(TPY) 

CO2 
Potential 
to Emit 
(TPY) 

Coal Truck Dumping Stilling Shed 85 4.03 0.40 -- -- 
Primary Crusher Baghouse (0.005 gr/dscf) 99 1.88 1.88 -- -- 
Transfer Point 1 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 2 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 3 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 4 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 5 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 6 Fully Enclosed 90 0.10 0.015 -- -- 
Transfer Point 7 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 8 None 0 0.99 0.15 -- -- 
Transfer Point 9 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 10 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 11 Partially Enclosed 50 0.50 0.075 -- -- 
Transfer Point 12 Fully Enclosed 90 0.10 0.015 -- -- 
Transfer Point 13 Fully Enclosed 90 0.10 0.015 -- -- 
Transfer Point 14 None 0 0.99 0.15 -- -- 
Transfer Point 15 None 0 0.99 0.15 -- -- 
Transfer Point 16 None 0 0.99 0.15 -- -- 
Wind Erosion of Coal on Conveyor Partially Covered 90 6.15 0.92 -- -- 
Wind Erosion of Stockpiles Watering 50 13.71 2.06 -- -- 
Gas-Fired Boiler at the Mine Shop None 0 0.29 0.29 3.86 4,638 
Gas-Fired Boiler at the Camp None 0 0.11 0.11 1.50 1,804 
Gas-Fired Boiler at Ladd Warehouse None 0 0.26 0.26 3.43 4,122 
Gas-Fired Boiler at Ladd Control Room None 0 0.08 0.08 1.07 1,288 
Gas-Fired Boiler at the Ship Berth None 0 0.07 0.07 0.86 1,031 
Total Potential to Emit   35.34 7.39 10.72 12,883 

 
 
4.2 Selection of Modeled Years in the Life-of-Mine 
 
 Because it was not practical to model impacts for each year in the 25-year life of 
the Chuitna Coal Project, two “worst-case” years were selected for modeling. The 
selection of these years was based on the emission rates determined in the annual 
inventories in conjunction with source proximity to the public access control boundary. 
That boundary defines the location of ambient air, and, therefore, the placement of model 
receptors. Proximity to the control boundary is an important factor, as air quality impacts 
can be more significant in years when sources are located near the boundary than years 
with higher emission rates located further from the boundary. 
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 Year 17 is one year selected for modeling. Estimated PM10 emissions are the 
highest of any year of mining, the TS2 pit will be close to the boundary, and the amount 
of coal removed will be the second highest during the mine life.  Year 20 was also 
selected. The PM10 emissions in Year 20 are projected to be the second highest in the 
mine life, the dragline pit will be close to the boundary, and the maximum amount of coal 
will be removed.  
 
4.3 Model Selection 
 
 Annual and 24-hour PM10 impacts were modeled using AERMOD version 12345, 
AERMET version 12345, and AERMAP version 11103. AERMOD is the dispersion 
model currently approved by the EPA’s Guideline on Air Quality Models, as revised 
November 9, 2005.  40 C.F.R. Part 51, Appendix A to Appendix W.8  AERMOD was run 
in regulatory default mode using terrain elevations for all sources and receptors. Most 
sources were modeled as area sources, except the haul roads within the mine (modeled as 
volume sources) and the gas-fired boiler and crusher baghouse (modeled as point 
sources). The model was run using dry deposition parameters as described in Section 4.8. 
 The Chuitna Coal Project covers a large area of varied meteorological conditions. 
Wind flows at Ladd Landing are driven by coastal influences, whereas the mine itself is 
inland and somewhat elevated, subject to different meteorological conditions. Therefore, 
model runs were performed using two sets of meteorological data. The meteorological 
data were obtained from a monitoring station located at the mine site and a station located 
near the Ladd Landing facilities. Emission sources were divided spatially: those nearest 
the mine station were modeled using the mine site meteorological data, and those sources 
nearest the Ladd station were modeled using the Ladd meteorological data. All receptors 
were included in each model run. Respective concentrations from each model output 
(mine and Ladd) were combined to obtain a total impact at each receptor. 

The model estimated both short-term (24-hour) and annual PM10 concentrations.  
The short-term concentrations were compared to the National Ambient Air Quality 
Standard (NAAQS) and Alaska Ambient Air Quality Standard (AAAQS) of 150 µg/m3. 
The annual modeling results are presented to facilitate a more informed siting of the 
proposed ambient PM10 monitoring network (see Section 6.0). 

 
4.4 Terrain Data 
 
 Elevations for the modeling analysis were generated using National Elevation 
Dataset (NED) 1 arc second data obtained from http://ned.usgs.gov/.  The NED file and 
all source and receptor locations for each worst-case year were used as inputs into EPA’s 
terrain processor, AERMAP. AERMAP uses the input data to extract elevations in meters 
for the sources and receptors.  All source and receptor locations are presented in UTM 
coordinates using the 1927 North American Datum.  Note that elevations for some 
sources (truck dump and transfer points below grade) were obtained from plant 
engineering drawings. 
 
 
                                                 
8 Tab J of Appendix 11. 
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4.5 Receptors 
 
 Receptors were spaced at intervals of 200 meters along the ambient air boundary.  
A receptor grid outside the ambient air boundary was also generated at 200-meter spacing 
to a distance of approximately 2 km beyond the boundary.  Grid receptors at 200-meter 
spacing were also placed toward the village of Tyonek south of Ladd Landing, and near 
the Three Mile Creek Subdivision to the north.  Additional receptors at 50-meter spacing 
were located along the public road through the Ladd Landing area and at the public 
access to the beach area at Ladd Landing.  Finally, after an initial model run, receptors 
spaced at 25 meters were placed in areas where predicted 24-hour PM10 concentrations 
were over 100 µg/m3, both near the mine and on the public road at Ladd Landing. Figure 
4-1 shows the entire receptor grid. 

As more specifically described in the Public Access Control Management Plan 
presented in Appendix 8, access to the Chuitna Coal Project area will be controlled by 
signage stating that entry into the permit and project area is not allowed by those who are 
not authorized by PacRim Coal, LP.  Signs would be located at all roads and trails that 
may be utilized where these features enter the project area.  During times of the year 
when a potential exists for exceedances to air quality criteria within the project, signs 
would so warn those unauthorized personnel. 
 Receptors were not placed in the area of worker housing located within the 
controlled boundary of the Project.  The Chuitna Coal Project will meet all three of the 
conditions stated in ADEC policy dated October 8, 2004 re: Ambient Air Quality Issues 
at Worker Housing, thus the worker housing area is not considered ambient air. The 
relevant section of the policy is provided below: 
 
POLICY 
This policy applies to all Air Permit Program staff who review or conduct an ambient air 
quality analysis associated with a permit action, a permit-avoidance action, a petition to 
revise Air Quality Control Regulations, or 18 AAC 50.201. 
 
Action:  Staff shall treat all worker housing areas (including areas provided for 

families and off-duty activities) as ambient air, except when the following 
conditions are met. 
 
1. The worker housing area is located within a secure or remote site, 
such as military bases with no family housing units, off-shore 
platforms, etc; 
2. The worker housing area is for official business/worker use only; and  
3. The operator has a written policy stating that on-site workers are on 24 
hour call. 

  
4.6 Climate and Meteorological Data 
 

4.6.1 Background and Overview 
 
The Chuitna Coal Project used on-site data to generate the meteorological files for 
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input into AERMOD.  On-site data were collected at two monitoring stations, one located 
at the mine and the other at Ladd Landing, from January 2006 to April 2009.  Data 
collected on-site have been detailed in a comprehensive report entitled “Site Climatology 
for the Chuitna Coal Project”.  This report is summarized below and included as 
Appendix 9. 

The Project area is classified by the Koppen climate classification as a Maritime 
Subarctic Climate.  In general, this climate can be best described as having coolest 
monthly temperature averages below 64°F (18°C) and above 20°F (-3°C) with the 
warmest months above 50°F (10°C).  In addition, it is considered to only have one to 
three months with a temperature above 50°F (10°C).  To be classified as a Maritime 
Subarctic Climate, the climate must have moderate moisture in all seasons.  In this zone 
winds are moderate, skies are usually cloudy, and the relative humidity is moderate to 
high. In addition, heavy fog is very frequent in this type of climate as a result of maritime 
influences.  Both continental and maritime climate systems affect the local climate. 

Anchorage is approximately 39 miles from the Ladd Landing site and 
approximately 45 miles from the mine site.  The Anchorage climate normals covering the 
30-year period 1971-2000 show that the annual average temperature is 34.7°F with the 
minimum monthly average temperature of 14.3°F occurring in January and the maximum 
monthly average of 56.7°F occurring in July.  Precipitation data for Anchorage over the 
same period show an average annual amount of 25.45 inches.  While precipitation is 
fairly constant, most occurs in the second half of the year. 

   On-site data from January 2006 through December 2008 show an average 
annual temperature of 34.3°F at the mine site and 35.2°F at the Ladd Landing site.  These 
values, while of a shorter timeframe, compare favorably with the Anchorage climate data. 

Average annual precipitation during 2006-2008 at the mine site was 33.00 inches 
while the Ladd Landing site received an average of 25.30 inches.  The Ladd Landing site 
is comparable to the Anchorage data, while the mine receives 30% more precipitation.  
This can be accounted for by the difference in elevation between the mine (~700 feet 
ASL) and the Anchorage site (114 feet ASL).  Similar to Anchorage, both the mine site 
and the Ladd Landing site have fairly constant precipitation, with the majority occurring 
in the second half of the year. 
 

4.6.2 On-Site Data 
 

On-site data collected for use in the modeling meet all requirements specified in 
the Chuitna Coal Project Quality Assurance/Quality Control Plan9.  The Ladd Landing 
station lies along the coast of Beluga Bay at sea level.  The mine station sits atop a ridge 
700 feet above sea level, approximately 12 miles to the west and 2 miles to the north of 
the Ladd Landing site.  The two locations were sited to collect data representative of the 
currently proposed Ladd Coal Export Terminal and the Chuitna Coal Mine sites, 
respectively.  Both meteorological stations consisted of 10-meter towers with separate 
precipitation gauges.  Solar radiation data were collected at the 2-meter level while 
temperature data were collected at both the 2- and 10-meter levels.  Wind speed and 
direction data were collected at 10 meters.   

                                                 
9 Chuitna Coal Project Quality Assurance/Quality Control Plan, MMA, October 24, 2006. 
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Per discussions and review of data reports by ADEC, the mine station 
meteorological data selected for use in modeling mine site sources includes the two-year 
period from May 1, 2006 through April 30, 2008.  The Ladd station data for modeling 
sources near the Ladd Landing facilities includes the one-year period from May 1, 2006 
through April 30, 2007.  Note the meteorological data periods differ between the two 
sites.  These data periods meet the requirements for site-specific meteorological data in 
EPA’s Guideline on Air Quality Models. To determine the total impact at each receptor, 
the highest 3rd-high concentrations from the mine sources were added to the highest 2nd-
high concentrations from the Ladd sources, as stated in the modeling protocol.  

 
4.6.3 National Weather Service Upper Air Data 

 
National Weather Service upper air soundings for the period of May 2006 through 

April 2008 were obtained in FSL format from the National Climatic Data Center 
Radiosonde Data Archive.  Anchorage Merrill Field (WBAN 26409) was chosen for 
upper air data as it is the nearest station to the Chuitna Coal Project, being approximately 
39 miles from the Ladd Landing site and 45 miles from the mine site.  These data were 
verified for completeness and processed through AERMET without any modification. 

 
4.6.4 Surface Characteristics 
 
The AERMET meteorological preprocessor requires the area surrounding the 

meteorological stations be evaluated for the surface characteristics of albedo, Bowen 
ratio, and surface roughness.  These parameters for the Ladd Landing station have 
previously been evaluated for modeling the ConocoPhilips Alaska, Inc. Beluga River 
Unit, and approved by ADEC.  To account for the shore location, the Ladd Landing 
station parameters were split into two sectors, spanning from 35 degrees to 225 degrees.  
These surface characteristics for the Ladd station are presented in Table 4-2. 
 

Table 4-2 
Ladd Landing Station AERMET Surface Characteristics 

 
Albedo Bowen Ratio Surface Roughness 

 35° - 225° 225° - 35° 35° - 225° 225° - 35° 35° - 225° 225° - 35° 

January 0.552 0.552 0.500 0.500 0.002 0.618 
February 0.552 0.552 0.500 0.500 0.002 0.618 
March 0.122 0.122 0.296 0.296 0.001 0.765 
April 0.122 0.122 0.296 0.296 0.001 0.765 
May 0.122 0.122 0.296 0.296 0.001 0.765 
June 0.113 0.113 0.189 0.189 0.001 0.851 
July 0.113 0.113 0.189 0.189 0.001 0.851 

August 0.113 0.113 0.189 0.189 0.001 0.851 
September 0.131 0.131 0.338 0.338 0.001 0.765 

October 0.131 0.131 0.338 0.338 0.001 0.765 
November 0.131 0.131 0.338 0.338 0.001 0.765 
December 0.552 0.552 0.500 0.500 0.002 0.618 
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The surface parameters surrounding the mine meteorological station were derived 
as specified in the documents “ADEC Guidance re AERMET Geometric Means 
(June 17, 2009)”, AERMET (version 12345) user’s guide, and AERSURFACE (version 
13016) user’s guide.  Available aerial imagery was used to determine appropriate land-
use fractions, in accordance with ADEC guidance.  Due to the homogeneity of the area 
around the mine station, a single sector of 360 degrees was used for each surface 
parameter. Also, the winter season was expanded and the spring and autumn seasons 
were shortened from the traditional definitions to reflect local climatological 
characteristics. The surface characteristics for the mine station are presented in Table 4-3.  
Additional details of how these characteristics were derived are presented in Appendix 3, 
and are consistent with the approved modeling protocol. 

 
Table 4-3 

Mine Station AERMET Surface Characteristics 
 

 Albedo Bowen Ratio Surface Roughness 

January 0.38 0.50 0.79 
February 0.38 0.50 0.79 
March 0.38 0.50 0.79 
April 0.13 0.37 0.90 
May 0.13 0.37 0.90 
June 0.13 0.27 0.90 
July 0.13 0.27 0.90 

August 0.13 0.27 0.90 
September 0.13 0.39 0.90 

October 0.13 0.39 0.90 
November 0.38 0.50 0.79 
December 0.38 0.50 0.79 

 
 
4.7 Emission Apportioning 
 

To model the inventoried emissions, mining activities must be apportioned into 
areas where the activities occur. For example, a pit area would include emissions from 
drilling, blasting, overburden and coal removal, dozer activity, and wind erosion.  For this 
analysis, a combination of volume, area and point sources was used to characterize the 
modeled emission sources.  Per recommendations by EPA’s Haul Road Workgroup in 
their memorandum Haul Road Workgroup Final Report Submission to EPA-OAQPS (Air 
Quality Modeling Group, March 2, 2012), haul roads within the mine were characterized 
as adjacent volume sources.  All other fugitive sources were characterized as area 
sources, including the active mining areas, access roads, conveyor system, and stockpiles.  
The boilers and crusher baghouse were characterized as point sources.  The number and 
location of the sources, as well as their dimensions and orientation, were based on the pit 
configurations, road orientations and facility locations detailed on maps provided by 
PacRim.  Detailed PM10 emission apportioning tables for the modeled years are presented 
in Appendix 10.  These tables show how the various emission activities are grouped into 
their respective modeled sources, the source dimensions, and modeled emission rates. 
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4.8 Dry Deposition 
 
 Modeling included the dry deposition algorithm provided in AERMOD.  Particle 
deposition Method 1 (as described in the AERMOD User’s Guide) was used, consistent 
with the approved modeling protocol.  Method 1 requires the user to specify the particle 
diameter, mass fraction, and particle density for each particle size category listed.  For 
fugitive dust sources, the following parameters were used for the dry deposition 
algorithm: 
 
Particle Diameter Range (µm) 0.0-1.0 1.0-2.5 2.5-5.0 5.0-10.0 
Mass Mean Particle Diameter (µm) 0.630 1.851 3.884 7.768 
Mass Fraction 0.19 0.24 0.24 0.33 
Particle Density (g/cm3) 1.0 1.0 1.0 1.0 
           
 The following dry deposition parameters were used for point sources: 
 
Particle Diameter Range (µm) 0.0-1.0 1.0-2.5 
Mass Mean Particle Diameter (µm) 0.630 1.851 
Mass Fraction 0.44 0.56 
Particle Density (g/cm3) 1.0 1.0 
           
 These deposition values mirror the aerodynamic particle size distribution data 
gathered and presented in the EPA study Modeling Fugitive Dust Impacts from Surface 
Coal Mine Operations - Phase II and Phase III, and should be representative of similar 
types of operations at Chuitna. 
 
4.9 Background 
 
 A background value of 15 µg/m3 was added to the 24-hour PM10 modeled results 
for each receptor.  This background value was obtained from pre-construction monitoring 
at the proposed Donlin Gold Project, and is representative of background concentrations 
in rural Alaska. 
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5.0 PM10 MODELING RESULTS 
 
 The source information, meteorological data, and receptors were input to 
AERMOD for Years 17 and 20.  As stated in Section 4.6.2, the total impact at each 
receptor was determined by adding the highest 3rd-high concentration from the mine 
sources to the highest 2nd-high concentration from the Ladd sources. All 24-hour 
predicted concentrations, after adding background, are below the PM10 air quality 
standard of 150 µg/m3. The maximum predicted concentrations for each year both near 
the mine and along the Ladd public road are shown in Table 5-1.  The highest 24-hour 
concentrations predicted in Years 17 and 20 are 121.21 and 111.76 µg/m3, respectively.  
Figure 5-1 presents the 24-hour PM10 contours and model source locations for Year 17, 
and Figure 5-2 presents the contours and source locations for Year 20.  Files showing the 
24-hour receptor-specific PM10 concentrations are contained on the enclosed CD. Also 
included on the CD are the AERMOD, AERMET, AERMAP, and all AutoCAD drawing 
files.   
  

Table 5-1 
PM10 Modeling Results 

 
 
 

Receptor UTM Location Year 

X (m) Y (m) 

Maximum 
24-Hour PM10 
Concentration 

Near Mine 
(µg/m3) 

Maximum 
24-Hour PM10 

Concentration on 
Ladd Public Road 

(µg/m3) 

Alaska 
24-Hour PM10 

Standard 
(µg/m3) 

590524.58 6784724.64 121.21 --- 17 
601598.10 6777159.32 --- 111.50 
590530.54 6784524.73 108.63 --- 

20 
601598.10 6777159.32 --- 111.76 

150 
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6.0 PM10 MONITORING NETWORK 
 
6.1 Monitor Siting 
 

In accordance with PacRim’s approved modeling protocol, PacRim will establish 
a PM10 monitoring network to ensure that the PM10 NAAQS will be protected during 
operation of the mine and coal export facilities.  To meet the stated objective, continuous, 
federal equivalent method samplers will be located within the maximum predicted impact 
areas (based on modeling) from emissions from both the mine and coal export facility.  
One additional monitor will be located generally “upwind” of the mine so that 
contributions from PacRim’s activities may be compared to natural background.  If the 
initial monitoring demonstrates that the modeling predictions are reasonable and that air 
quality standards are being met, then the monitoring program may be modified or 
terminated. 

As discussed in Section 4.6.1, PacRim has collected meteorological data during 
the period of January 2006 through April 2009 at two stations, one located near the mine 
and one located at Ladd Landing.  At the mine, winds were predominantly from the north 
(27.1 percent of the time) and north-northwest (11.0 percent).  The mean wind speed was 
5.4 mph.  The Ladd Landing meteorological station recorded winds predominantly from 
the northwest (22.1 percent) and north-northwest (15.1 percent). The mean wind speed at 
this site was 6.5 mph. The wind rose for the mine is presented in Figure 6-1, and the Ladd 
wind rose is presented in Figure 6-2. 

Short-term, 24-hour modeling results for life-of-mine Years 17 and 20 were 
previously presented in Figures 5-1 and 5-2, respectively.  Both of these analyses show 
that maximum predicted 24-hour PM10 concentrations near the mine would occur on the 
eastern portion of the controlled access boundary north of the elevated overland conveyor 
and west-northwest of the camp location.  For comparative purposes, annual modeling 
results are presented in Figures 6-3 and 6-4 for Years 17 and 20, respectively.  Annual 
results are consistent with short-term results in that maximum predicted impacts near the 
mine are in the same general area for both averaging periods.  Thus, it is apparent that 
sampling needs to be conducted in the general area highlighted as Site 1 on Figure 6-5.  
Site 1 will also include a 10-meter meteorological tower outfitted with “PSD” quality 
sensors.  Sampling in this general area should be appropriate for measuring peak, off-site 
concentrations for the maximum, worst-case impact years of mine operation. 

Peak 24-hour and annual concentrations near Ladd Landing are predicted to occur 
along the public road that runs through the facility.  As it is impractical to position a 
sampler on the road itself, PacRim believes it prudent to locate a sampler nearby this 
facility.  PacRim proposes to install a sampler at the margin of the controlled access 
boundary just south of the export facilities in the area denoted as Site 2 on Figure 6-5.  
Not only will this site measure impacts from the export facilities, it will also provide 
information important to the residents of Tyonek. 

The third, or upwind, site can reasonably be placed northwest of the mine, with its 
preliminary location shown as Site 3 on Figure 6-5.  As will be the case for all three sites, 
great care will be taken to ensure they are sited in accord with ADEC/EPA guidance with 
respect to instrument exposure.  Considerations in the selection of all sites will also 
include the availability of electrical power and year-round access.  Detailed site surveys 
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have not been done to date, but will be completed once PacRim is issued a permit to 
construct.  To support final siting, PacRim will prepare a stand-alone monitoring plan as 
well as a Quality Assurance Project Plan for ADEC’s review and approval. 

These monitoring locations are not only suitable for the worst-case years analyzed 
in this application, but should also be appropriate for the other years in the mine life.  The 
locations of mining activities in all other years will be generally upwind of the proposed 
impact sampler (Site 1), however annual emissions will be lower and pits will be located 
farther from the controlled access boundary.  The location of emission sources at Ladd 
will not change during the mine life, so Site 2 is also appropriate throughout the duration 
of the Project. 
 
6.2 Air Quality Action Plan 
 

While PacRim fully believes that the modeling approach used herein to predict 
short-term impacts is highly conservative and protective of the 24-hour PM10 NAAQS, 
PacRim has nevertheless committed to implementing an air quality action plan to ensure 
that all available measures will be taken to mitigate mine-related dust if PM10 levels 
approach the NAAQS.  Both PM10 and meteorological data will be available to mine 
personnel on a “real-time” basis.  An automated system will alert mine personnel if 
monitored values elevate to a level of concern.  At this time, PacRim proposes that if 
hourly PM10 concentrations are between 250 µg/m3 and 500 µg/m3, or the 24-hour values 
are between 75 µg/m3 and 100 µg/m3, mine personnel will determine possible emission 
sources (based on the current location of mining activities and real-time wind speed and 
direction data) and further evaluate hourly trends.  Preparatory actions will be 
implemented as necessary.  These may include availability/staffing of water trucks, or 
alternate excavation or haulage plans. 

In the very unlikely event that a 1-hour concentration exceeds 500 µg/m3 or the 
24-hour concentration exceeds 100 µg/m3, the response to the second alarm will include, 
but not necessarily be limited to, focused chemical and water treatment in active mine 
areas, and if necessary, temporary re-alignment or suspension of any mine activities that 
are determined to contribute to the levels of concern.  PacRim will document instances 
when these action levels are reached as well as the measures taken, and report them on a 
quarterly basis to ADEC.  In the very unlikely case of a NAAQS exceedance, PacRim 
will notify ADEC within 24 hours, unless the event occurs on a weekend or holiday.  In 
that case, PacRim will notify ADEC on the next work day. 

The action plan described above is consistent with those being implemented (as 
permit conditions) in Wyoming’s Powder River Basin where the NAAQS are being 
attained in a very arid region with approximately 400 million tons of coal and over 2 
billion tons of overburden mined annually.  Given the higher precipitation and lower 
evapotranspiration rates in southern Alaska as compared to northeastern Wyoming, plus 
Chuitna Coal Project’s much smaller scale of operation than the Wyoming mines, 
PacRim is very confident that the NAAQS will be fully protected during the life-of-mine. 
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Figure 6-1. Mine Station Wind Rose 
January 2006 - April 2009 

WRPLOT View - Lakes Environmental Software 

 Chuitna Coal Project - Mine Station 
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Figure 6-2. Ladd Station Wind Rose 
January 2006 - April 2009 

WRPLOT View - Lakes Environmental Software 

 Chuitna Coal Project - Ladd Station
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7.0 SUMMARY 
 
 The analyses presented herein demonstrate that the air emission sources at the 
Chuitna Coal Project will not have the potential to emit any regulated air pollutant in an 
amount that would trigger the requirement for either a Title V or PSD permit under the 
Clean Air Act.  Further, the modeling results show that the Chuitna Coal Project will 
comply with Alaska’s 24-hour ambient air standard for PM10 concentrations.  PacRim has 
also committed to installing a monitoring network with a program detailing action level 
responses to ensure compliance with the PM10 standard. As a result, PacRim Coal, LP 
requests an expeditious review and formal approval of this application for a minor air 
permit pursuant to 18 AAC 50.502. 



 

APPENDIX 1 
 

PERMIT APPLICATION FORMS 



AIR QUALITY CONTROL MINOR PERMIT APPLICATION             
STATIONARY SOURCE IDENTIFICATION FORM Page 1 of 4 Revision Date: 07-16-2012 

ADEC USE ONLY 
Receiving Date:      Alaska Department of Environmental Conservation 

Air Quality Minor Permit Application ADEC Control Number 

AQ    MSS   :       

 
 

STATIONARY SOURCE IDENTIFICATION FORM 
 
 
Section 1     Stationary Source Information 
Stationary Source Name:Chuitna Coal Project 

SIC:212111 

Project Name (if different): Chuitna Coal Project Stationary Source Contact:Dan Graham 
City:Anchorage State:AK Zip:99501 
Telephone:(907) 276-6868 

Source Physical Address:Sec. 14, 15, 21 - 28 & 33 - 36, T13N, 
R12W Seward Meridian 

E-Mail Address:dan@pacrimcoal.com 
Northing:6783000 m. Easting:588000 m. Zone:05 

UTM Coordinates (m) or Latitude/Longitude: Both 
Latitude:61.17 deg. N Longitude:151.36 deg. W 

 
 

Section 2     Legal Owner Section 3     Operator (if different from owner) 
Name:PacRim Coal, LP Name:      
Mailing Address:PacRim Coal, LP 
                            1007 W 3rd Ave, Ste 304 
 

Mailing Address:      

City:Anchorage State:AK  Zip:99501 City:      State:       Zip:      
Telephone #:(214) 880-8489 Telephone #:      
E-Mail Address:      E-Mail Address:      
 
 

Section 4     Designated Agent (for service of process) Section 5     Billing Contact Person (if different from owner) 
Name:CT Corporation System Name:      
Mailing Address:801 West Tenth Street, Ste 300 Mailing Address:      
City Juneau State:AK  Zip:99801 City:      State:      Zip:      
Physical Address:Same as above Telephone #:      
City:      State:      Zip:      E-Mail Address:      
Telephone #:       
E-Mail Address:       
 
 

Section 6     Application Contact 
Name:Dan Graham 

City:Anchorage State:AK Zip:99501 Mailing Address:1007 W 3rd Ave, Ste 304 
Telephone:(907) 276-6868 

 E-Mail Address:dan@pacrimcoal.com 
 
 

Section 7    Desired Process Method     (Check only one – see 18 AAC 50.542(a) for process descriptions and restrictions) 
             Fast Track  [18 AAC 50.542(b)]    Public Comment [18 AAC 50.542(d)] 

 



STATIONARY SOURCE IDENTIFICATION FORM 

AIR QUALITY CONTROL MINOR PERMIT APPLICATION             
STATIONARY SOURCE IDENTIFICATION FORM Page 2 of 4 Revision Date: 07-16-2012 

 
 

Section 8     Project Description  
Provide/attach a short narrative describing the project.  Discuss the purpose for conducting this project, what emission 
units/activities will be added/modified under this project (i.e., project scope), and the project timeline.  If the project is a 
modification to an existing stationary source, describe how this project will affect the existing process.  Include any other 
discussion that may assist the Department in understanding your project or processing your application.  Include a schedule of 
construction and the desired date for permit issuance.  
 

If this application includes an Owner Requested Limit or a request to revise an existing permit term or condition, describe the 
intent of the limit, and provide sample language for the limit, and for monitoring, record keeping, and reporting for showing 
compliance with the limit. 
 

Add additional pages if necessary. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Chuitna Coal Project will consist of a surface coal mining operation, coal crushing/handling (preparation) facilities and 8-
mile elevated overland conveyor to a coal export and storage facility on the west coast of Cook Inlet.  The surface coal mine will 
utilize both truck/shovel and dragline mining methods for excavation.  The life-of-mine (LOM) is projected to be approximately 
25 years of active coal production, plus time for initial mine and infrastructure development and final mine closure and 
reclamation.  Maximum annual coal production is projected to be 14 million short tons. 
 
After topsoil removal, overburden will be blasted, if needed,  and removed. The coal will also be blasted, and then loaded by 
shovel or loader onto trucks for haulage to the truck dump and hopper, where it will enter the crusher.  An elevated overland 
conveyor will then transport the crushed coal approximately 8 miles to the Ladd Coal Export Terminal facilities.  At Ladd 
Landing, the coal will either be stored in stockpiles for later reclaiming/loadout, or continue on additional conveyor to a two-mile 
long elevated offshore conveyor system to the ship loader.  Personnel housing and an airstrip near the mine are also planned for 
this project.  Gas-fired boilers will provide steam heat to the housing area, mine facilities, Ladd Landing buildings, and at the ship 
loading berth.  Power will be provided by a high voltage power line from the existing Beluga Power Station. 
 
Project-related emissions to the atmosphere will consist principally of fugitive dust (PM10) from mining, coal handling 
(preparation), and coal loadout activities.  Large mine vehicles will also be responsible for mobile source emissions.  Lesser 
amounts of particulate and gaseous emissions will be generated by the on-site boilers and from ship hotelling operations at the 
port facility. 
 In order to minimize particulate emissions, mining activities and the coal handling system will be designed and operated 
with industry-standard mitigation measures such as: 
 
1) Stilling shed on the preparation plant truck dump; 
2) Baghouse dust control of the crusher facility; 
3) Enclosed conveyor transfer points; 
4) Use of water sprays at transfers, discharges, reclaim locations, and stockpiles; 
5) Covered coal conveyors; 
6) Minimizing transfer in and out of stockpiles; 
7) Minimizing stockpile areas; 
8) Minimizing dragline material drop heights; and 
9) Use of water and chemical surfactants on roads. 

 

 



STATIONARY SOURCE IDENTIFICATION FORM 

AIR QUALITY CONTROL MINOR PERMIT APPLICATION             
STATIONARY SOURCE IDENTIFICATION FORM Page 3 of 4 Revision Date: 07-16-2012 

 

Section 9  Source Classification(s) (Check all that apply) Section 10   Modification Classification(s) (Check all that apply) 
 

[18 AAC 50.502(b)] [18 AAC 50.502(c)(3)] 
     Asphalt Plant  [> 5 ton per hour]    NOx Increase > 10 TPY      [and existing PTE > 40 tons per year] 
     Thermal Soil Remediation Unit  [> 5 ton per hour]    SO2 Increase > 10 TPY      [and existing PTE > 40 tons per year] 
     Rock Crusher  [> 5 ton per hour]    PM-10  Increase > 10 TPY  [and existing PTE > 15 tons per year] 
     Incinerator(s)  [total rated capacity > 1000 lb/hour]    CO  Increase > 100 TPY      [and existing PTE > 100 tons per year 
     Coal preparation plant in a nonattainment area] 
     Port of Anchorage Facility Basis for calculating modification: 

    Projected actual emissions - baseline actual emissions 
If you checked any of the above, is (are) the emission     New potential emissions - existing potential emissions 
unit(s)    new,   relocated*, or   existing?   

  
 Section 11     Permit Action Request (Check all that apply) 
[18 AAC 50.502(c)(1)]  
New or relocated* stationary source with potential emissions  [18 AAC 50.508] 
greater than:    Clean Unit designation (vacated by Court)          

   40 tons per year  (TPY) NOx     Pollution Control Project designation (vacated by Court) 
   40 tons per year SO2      Establish Plantwide Applicability Limitation 
   15 tons per year PM-10      Establish emission reductions to offset nonattainment pollutant  
   0.6 tons per year lead     Owner Requested Limit* 
   100 tons per year CO in a nonattainment area     Revise or Rescind Title I Permit Conditions* 

            Permit Number:        Date:       Condition #:       
  
[18 AAC 50.502(c)(2)] *Which to use?  See http://www.dec.state.ak.us/air/ap/docs/orlrtc.pdf   
Construction or relocation* of a: Section 12     Existing Permits and Limits 

     Portable oil and gas operation  
     10 MMBtu/hr fuel burning equipment in a 

SO2 special protection area 
For an existing stationary source, do you have an existing:  
(Check any that apply) 

    Air quality permit                   Number(s)*:      
    Owner Requested Limit          Number(s):      

   Pre Approved (Emission) Limit     Number(s)**:      
 
* All valid construction, Title V, and minor permit numbers. 

*Relocation does NOT include moving equipment 
from one place to another within your current  
stationary source boundary. 

**Optional.  Please provide this number if possible.   
     See http://www.state.ak.us/dec/air/ap/pals.htm 

 
Section 13     Other Application Material 
The information listed below must be included in your air quality control minor permit application. Note: These must be attached in 
order for your application to be complete. 

 
If required to submit an analysis of ambient air quality under 18 AAC 50.540(c)(2), or if otherwise requested by the department:   
 

  Attached are maps, plans, and/or aerial photographs as necessary to show the locations and distances of  
 emissions units, buildings, emitting activities and boundaries of the associated with the stationary source, and 
 nearby or adjacent residences, roads, other occupied structures and general topography within 15 kilometers. 
(Indicate compass direction and scale on each.) 
 

  Attached is a document (eg., spreadsheet) showing coordinates and elevations of each modeled unit, along with parameters 
necessary to characterize each unit for dispersion modeling. 
 

  Attached is an electronic copy of all modeling files. 
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ADEC USE ONLY 
Receiving Date:      Alaska Department of Environmental Conservation 

Air Quality Control Minor Permit Application ADEC Control #:      
 

EMISSIONS SUMMARY FORM 
NEW STATIONARY SOURCE 

 
Section 1     Stationary Source Information 
Stationary 
Source Name: 

Chuitna Coal Project Stationary Source Physical 
Address: 

Section 14, 15, 21-28 and 33-36, 
T13N, R12W Seward Meridian 

City: Kenai Peninsula Borough 

 
Section 2     Potential to Emit – CO, NOx, PM-10, SO2, lead 

Potential to Emit   (TPY) 
Emission Unit No. 

 
Capacity CO 

(If within 10 km of  
nonattainment area) 

NOX PM-10 SO2 lead 

CPTE-1 14,053,118 tpy   4.03   

CPTE-2 14,053,118 tpy   1.88   

CPTE-3 14,053,118 tpy   3.96   

CPTE-4 14,053,118 tpy   4.50   

CPTE-5 14,053,118 tpy   0.30   

CPTE-6 8.52 acres   6.15   

CPTE-7 15 acres   13.71   

CPTE-8 9.0 MMBtu/hr  3.86 0.29 0.022 0.00 

CPTE-9 3.5 MMBtu/hr  1.50 0.11 0.009 0.00 

CPTE-10 8.0 MMBtu/hr  3.43 0.26 0.021 0.00 

CPTE-11 2.5 MMBtu/hr  1.07 0.08 0.006 0.00 

CPTE-12 2.0 MMBtu/hr  0.86 0.07 0.005 0.00 
 

TOTAL TONS PER YEAR:  10.72 35.34 0.063 0.00 
 

 Detailed emissions calculations are attached. Note: For calculations other than (rated capacity) times (emission factor), these must be attached in order for your application to 
be complete.  You may give an example calculation where the method of calculation is identical for multiple emission units.. 
 

Include multiple copies of this page if more space is required. 
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ADEC USE ONLY 
Receiving Date:      Alaska Department of Environmental Conservation 

Air Quality Control Minor Permit Application ADEC Control #:      
 

 

MINOR PERMIT APPLICATION – EMISSION UNIT INFORMATION 
 

FOR A NEW STATIONARY SOURCE:  Complete this form for all emission units. 
 
FOR A MODIFICATION TO AN EXISTING STATIONARY SOURCE: 

IF YOU HAVE A TITLE V PERMIT:  Complete this form for each emissions unit that is new or that is affected by a physical change 
or change in the method of operation. 
IF YOU DO NOT HAVE A TITLE V PERMIT: Complete this form for all emissions units. 

 
 

Section 1     Stationary Source Information 
Source Name: Chuitna Coal Project  
Source Physical Address: Section 14, 15, 21-28 and 33-36, T13N, R12W Seward Meridian 
City: Kenai Peninsula Borough 
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Section 2     Emission Unit Identification and Description 
Emission 
Unit No. 

Equipment Type Make Model Serial 
No. 

Max. Rated Capacity or Max. Design Throughput 

CPTE-1 Coal Truck Dumping NA NA NA 14,053,118 tons/yr (Yr 20) 
CPTE-2 Primary Crusher NA NA NA 14,053,118 tons/yr (Yr 20) 
CPTE-3 Coal Transfer Points Between Truck Dump and Ship (open) NA NA NA 14,053,118 tons/yr at each of 4 transfer points (Yr 20) 
CPTE-4 Coal Transfer Points Between Truck Dump and Ship (partially enclosed) NA NA NA 14,053,118 tons/yr at each of 9 transfer points (Yr 20) 
CPTE-5 Coal Transfer Points Between Truck Dump and Ship (fully enclosed) NA NA NA 14,053,118 tons/yr at each of 3 transfer points (Yr 20) 
CPTE-6 Wind Erosion of Coal on Conveyor NA NA NA 8.52 acres of belt surface (all years) 
CPTE-7 Wind Erosion of Coal Stockpiles NA NA NA 15 acres (all years) 
CPTE-8 Gas-Fired Boiler at the Mine Shop NA NA NA 9.0 MMBtu/hr (all years) 
CPTE-9 Gas-Fired Boiler at the Camp NA NA NA 3.5 MMBtu/hr (all years) 
CPTE-10 Gas-Fired Boiler at Ladd Warehouse NA NA NA 8.0 MMBtu/hr (all years) 
CPTE-11 Gas-Fired Boiler at Ladd Control Room NA NA NA 2.5 MMBtu/hr (all years) 
CPTE-12 Gas-Fired Boiler at the Ship Berth NA NA NA 2.0 MMBtu/hr (all years) 
CF-1 Topsoil Removal NA NA NA 12,327,207 tons/yr (Yr 9) 
CF-2 Topsoil Truck Travel NA NA NA 12,697 miles/yr (Yr 4) 
CF-3 Topsoil Dozers NA NA NA 19,800 hours/yr (Yr 9) 
CF-4 Overburden Removal (Truck/Shovel) NA NA NA 109,393,985 tons/yr (Yr 20) 
CF-5 Overburden Truck Travel NA NA NA 640,943 miles/yr (multiple years) 
CF-6 Overburden Dozers and Loaders NA NA NA 83,034 hours/yr (Yr 15) 
CF-7 Overburden Removal (Dragline) NA NA NA 19,174,894 BCY/yr (multiple years) 
CF-8 Coal Removal NA NA NA 14,053,118 tons/yr (Yr 20) 
CF-9 Coal Dozers and Loaders NA NA NA 24,959 hours/yr (Yr 20) 
CF-10 Graders on Haul Roads NA NA NA 61,732 hours/yr (Yr 20) 
CF-11 Vehicle Travel on Haul Roads NA NA NA 482,167 miles/yr, haul trucks (Yr 13); 279,270 miles/yr, water 

trucks (Yr 16); 369,175 miles/yr, support vehicles (Yr 20) 
CF-12 Vehicle Travel on Access Road NA NA NA 78,720 miles/yr (multiple years) 
CF-13 Vehicle Travel in Housing Area NA NA NA 15,250 miles/yr (multiple years) 
CF-14 Vehicle Travel at Ladd Landing NA NA NA 49,000 miles/yr (all years) 
CF-15 Wind Erosion of Open Acres NA NA NA 444 acres (Yr 22) 
CF-16 Overburden Drilling NA NA NA 37,865 holes/yr (Yr 15) 
CF-17 Overburden Blasting NA NA NA 84 blasts/yr (Yr 4) 
CF-18 Coal Drilling NA NA NA 219,463 holes/yr (Yr 20) 
CF-19 Coal Blasting NA NA NA 110 blasts/yr (Yr 20) 
CF-20 Coal Truck Dumping to Surge Pile NA NA NA 1,405,312 tons/yr (Yr 20) 
CF-21 Surge Pile Loader to Truck Transfer NA NA NA 1,405,312 tons/yr (Yr 20) 
CF-22 Wind Erosion of Surge Pile NA NA NA 3.5 acres (all years) 
CD-1 Diesel Pumps NA NA NA 7,500 hr/yr (all years) 
CD-2 Portable Generators NA NA NA 1,000 hr/yr (multiple years) 
CD-3 Light Plants NA NA NA 117,748 hr/yr (Yr 20) 
CD-4 Hotelling Vessels Aux. Power (Ladd) NA NA NA 5,000 kW @ 2,160 hr/yr (all years) 
CD-5 Welding Machines NA NA NA 3,500 hr/yr (multiple years) 
CD-6 Air Compressors NA NA NA 1,500 hr/yr (multiple years) 
CD-7 Portable Heaters NA NA NA 1,000 hr/yr (multiple years) 
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Section 3     Emission Unit Use 

Emission Unit No. Is unit 
portable? 

If portable, is unit: Is this unit a:  If limited operation, is the unit: 

 
 

[List same 
emissions= units as 

in Section 2.] 

 
 
 
 
Yes    No 

- a non 
road 
engine? 
 
 Yes    No 

- classified as 
intermittently used oil 
field support equipment 
per Policy 04.02.105? 
     Yes                   No 

- classified as an 
oil field 
construction unit 
per Policy 
04.02.104? 
 Yes             No 

 
 

primary (base 
load) unit?  

 
 

or limited 
operation 

unit? 

 
 
 

peaking 
unit? 

 
 

black 
start 
unit? 

 
 

Emergency/ 
back-up 

unit? 

 
 
 
 

or  other? 

CPTE-1                                                                        
CPTE-2                                                                        
CPTE-3                                                                        
CPTE-4                                                                        
CPTE-5                                                                        
CPTE-6                                                                        
CPTE-7                                                                        
CPTE-8,9,10,11,12                                                                        
CF-1                                                                        
CF-2                                                                        
CF-3                                                                        
CF-4                                                                        
CF-5                                                                        
CF-6                                                                        
CF-7                                                                        
CF-8                                                                        
CF-9                                                                        
CF-10                                                                        
CF-11                                                                        
CF-12                                                                        
CF-13                                                                        
CF-14                                                                        
CF-15                                                                        
CF-16                                                                        
CF-17                                                                        
CF-18                                                                        
CF-19                                                                        
CF-20                                                                        
CF-21                                                                        
CF-22                                                                        
CD-1                                                                        
CD-2                                                                        
CD-3                                                                        
CD-4                                                                        
CD-5                                                                  Welding 
CD-6                                                                        
CD-7                                                                  Heating 
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Section 4     Fuels  
Complete Section 4a or 4b for each emissions unit, as appropriate. 
Section 4a   Fuel Burning Equipment not including flares 
Emission Unit Number Fuel Type(s) Maximum fuel sulfur content* Fuel Density 

(if liquid fuel) 
lb/gal 

Higher Heating Value** 
 

Maximum design 
fuel consumption rate  

CPTE-8 Natural Gas 2,000 grains/MMscf   1,020  btu/gal   Btu/dscf         Other 9.0 MMBtu/hr 
CPTE-9 Natural Gas 2,000 grains/MMscf   1,020  btu/gal   Btu/dscf         Other 3.5 MMBtu/hr 
CPTE-10 Natural Gas 2,000 grains/MMscf   1,020  btu/gal   Btu/dscf         Other 8.0 MMBtu/hr 
CPTE-11 Natural Gas 2,000 grains/MMscf   1,020  btu/gal   Btu/dscf         Other 2.5 MMBtu/hr 
CPTE-12 Natural Gas 2,000 grains/MMscf   1,020  btu/gal   Btu/dscf         Other 2.0 MMBtu/hr 
CD-1 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 15.226 gallons/yr 
CD-2 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 5,581 gallons/yr 
CD-3 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 30,060 gallons/yr 
CD-4 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 10,800 MWh/yr 
CD-5 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 8,602 gallons/yr 
CD-6 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 3,124 gallons/yr 
CD-7 Diesel 0.20       wt. %      ppm 7.1 19,300  btu/gal   Btu/dscf         Other 4,518 gallons/yr 

*Use Weight percent sulfur for liquid fuels.  Use parts per million H2S for gaseous fuels.  
**Use Btu per gallon  for liquid fuels.  Use Btu per dry standard cubic foot for gaseous fuels.  
 
Use more than one sheet if necessary. 

 
Section 4b   Flares 
Complete this section if the stationary source contains a flare. 
Emission Unit Number: Heat release rate for pilot / 

purge operation (MMBtu/hr) 
Maximum heat release rate 

(MMBtu/hr) 
Flare gas heat content (Btu/scf) Flare gas H2S content (ppm) 

     
     
     
     
     

     See attached for additional details 

 
Section 5  Materials Processed and Methods of Operation 
Emission Unit Number Materials Processed Maximum Material 

Processing rate 
Describe Method of Operation 

CF-1 Topsoil 12,327,207 tons/yr Topsoil removal by backhoe and dozers 
CF-4 Overburden 109,393,985 tons/yr Overburden removal by shovel and loaded to trucks 
CF-7 Overburden 19,174,894 BCY/yr Overburden removal by dragline 
CF-8 Coal 14,053,118 tons/yr Coal removal by shovel and loaded to trucks 

     See attached for additional details. 

Use more than one sheet if necessary. 
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Section 6     Emission Control Information (if applicable) 

The Control equipment is Necessary: Emission Unit 
Number: 

Control equipment Pollutant(s) 
Controlled: 

Description of the 
Control equipment 

Describe significant operating 
parameters and set points for the 

control equipment 
To comply 
with an 
emission 
standard? 

To avoid a 
project 
classification 

Other – give purpose of 
control equipment 

CPTE-1 Stilling shed PM10  85% control             Emission reduction 
CPTE-2 Baghouse PM10  99% control             Emission reduction 
CPTE-3 None                 
CPTE-4 Partial enclosure PM10  50% control             Emission reduction 
CPTE-5 Full enclosure PM10  90% control             Emission reduction 
CPTE-6 Partial cover on conveyor PM10  90% control             Emission reduction 
CPTE-7 Watering as needed PM10  50% control             Emission reduction 
CPTE-8,9,10,11,12 None                 
CF-1 None                 
CF-2 Watering as needed PM10  50% control             Emission reduction 
CF-3 None                 
CF-4 None                 
CF-5 Watering as needed PM10  50% control             Emission reduction 
CF-6 None                 
CF-7 None                 
CF-8 None                 
CF-9 None                 
CF-10 Watering as needed PM10  50% control             Emission reduction 
CF-11 Watering as needed PM10  50% control             Emission reduction 
CF-12 Watering as needed PM10  50% control             Emission reduction 
CF-13 Watering as needed PM10  50% control             Emission reduction 
CF-14 Watering as needed PM10  50% control             Emission reduction 
CF-15 None                 
CF-16 None                 
CF-17 None                 
CF-18 None                 
CF-19 None                 
CF-20 None                 
CF-21 None                 
CF-22 Watering as needed PM10  50% control             Emission reduction 
CD-1 None                 
CD-2 None                 
CD-3 None                 
CD-4 None                 
CD-5 None                 
CD-6 None                 
CD-7 None                 

     See attached for additional details 
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Section 7     Emission Factors  
Give exact citations of emission factor sources.  
Emission 
Unit 
Number: 

Emission factor 
for NOx: 

Emission 
factor 

source*  

Emission Factor 
for SO2 

Emission 
factor 

source*  

Emission factor for 
PM-10 

Emission 
factor 
source* 

Emission Factor for CO 
(if within 10 km of 
nonattainment area) 

Emission 
factor 

source* 

Emission factor for 
Lead (if new 
Stationary Source) 

Emission 
factor 
source* 

CPTE-1     0.00383 lb/ton Wyoming     
CPTE-2     0.005 gr/dscf Vendor     
CPTE-3     0.00014 lb/ton AP-42     
CPTE-4     0.00014 lb/ton AP-42     
CPTE-5     0.00014 lb/ton AP-42     
CPTE-6     1.647 lb/acre-hr Wyoming     
CPTE-7     0.417 lb/acre-hr Wyoming     
CPTE-
8,9,10,11,12 

100 lb/106 scf AP-42 0.6 lb/106 scf AP-42 7.6 lb/106 scf AP-42   0.0005 lb/106 scf AP-42 

CF-1     0.00450 lb/ton Wyoming     
CF-2     1.335 lb/VMT Wyoming     
CF-3     1.993 lb/hr AP-42     
CF-4     0.00450 lb/ton Wyoming     
CF-5     0.250 lb/VMT Wyoming     
CF-6     0.307 lb/hr AP-42     
CF-7     0.0090 lb/yd3 Wyoming     
CF-8     0.00063 lb/ton Wyoming     
CF-9     13.26 lb/hr AP-42     
CF-10     9.60 lb/hr Wyoming     
CF-11     0.299-0.361 lb/VMT Wyoming     
CF-12     0.415 lb/VMT Wyoming     
CF-13     0.400 lb/VMT Wyoming     
CF-14     0.431 lb/VMT Wyoming     
CF-15     0.075 ton/acre-yr Wyoming     
CF-16     0.390 lb/hole AP-42     
CF-17     11.250 lb/blast Wyoming     
CF-18     0.066 lb/hole AP-42     
CF-19     7.875 lb/blast Wyoming     
CF-20     0.00383 lb/ton Wyoming     
CF-21     0.00014 lb/ton AP-42     
CF-22     0.387 lb/acre-hr Wyoming     
CD-1 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     
CD-2 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     
CD-3 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     
CD-4 0.0306 lb/kWh EPA 0.0136 lb/kWh EPA 0.00165 lb/kWh EPA     
CD-5 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     
CD-6 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     
CD-7 4.41 lb/MMBtu AP-42 0.29 lb/MMBtu AP-42 0.31 lb/MMBtu AP-42     

     For Emission factors from sources other than published data (such as AP-42), documentation is attached. 
*Emission factor source:  e.g., AP-42, vendor, source test etc. 
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Use more than one sheet if necessary. 
 

Section 8     Emission Unit Limits 
Emission Unit 
Number: 

Existing 
Operational Limit 

if any 

Proposed Operational 
Limit if any 

Is the emission 
unit designated 
a Clean Unit? 

Are you applying 
for Clean Unit 
designation? 

If emission unit is or 
would be a Clean 
Unit, for which 

pollutant(s)? 

Is the emission unit 
designated as part of 
a Pollution Control 

Project? 

Are you applying 
for designation as a 
Pollution Control 

Project? 
All emission units Not applicable        Yes    No   Yes      No         Yes        No   Yes        No 

                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 
                   Yes    No   Yes      No         Yes        No   Yes        No 

     Further explanation is attached.  (Attach if necessary) 
Is your stationary source subject to a Plantwide Applicability Limitation?      Yes       No 
If yes:   Which pollutant(s)?              
             Describe the limitation.        
Are you applying for a PAL?   Yes       No          If yes, which pollutant(s)?        
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Section 9     Applicable State Emission Limits (listed in 18 AAC 50.050 through 18 AAC 50.090) 
Complete this section for emissions units that are new or are affected by the physical change or change in operation. 
Emission Unit Number: Emission Limit or Standard Regulation Citation 
CPTE-1 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-2 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-3 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-4 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-5 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-6 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-7 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CPTE-8,9,10,11,12 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CF-1 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-2 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-3 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-4 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-5 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-6 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-7 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-8 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-9 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-10 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-11 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-12 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-13 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-14 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-15 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-16 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-17 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-18 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-19 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-20 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-21 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CF-22 No greater than 20% opacity for any six-minute averaging period 18 AAC 50.055 
CD-1 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CD-2 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CD-3 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CD-4 20% opacity (with specific exceptions listed in 18 AAC 50.070), particulate < 0.05 grains/scf and fuel sulfur 

content (as SO2) < 500 ppm averaged over 3 hours  
18 AAC 50.055 & 18 AAC 50.070 

CD-5 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CD-6 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 
CD-7 20% opacity, particulate < 0.05 grains/scf and fuel sulfur content (as SO2) < 500 ppm averaged over 3 hours  18 AAC 50.055 

     A demonstration of compliance for each emission limit or standard must be attached in order for the application to be considered complete. 

Use more than one sheet if necessary. 
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Section 10   Incinerators  
In addition to Sections 1 – 9, complete this section if the stationary source contains an incinerator. 
Emission Unit Number: Rated capacity in lbs / hour Type of waste burned 
                  
                  
                  
                  

     See attached for additional details 

 
Section 11  Asphalt Plant 
If the stationary source is an asphalt plant, complete this section instead of Section 2. 
 Make and Model Primary burner size 

(Btu per hour) 
Chamber Size 
(Cubic Feet) 

Maximum Fuel Feed: 
Gallon/hr    Scf/hr 

Dryer:                         
 Afterburner :                         
Dryer:                         

 Afterburner :                         
 
If emission unit is an asphalt plant, identify each piece of installed equipment by placing an “x” in the box beside the piece of equipment. If the equipment listed has a place to 
provide the size and capacity, provide that additional information. List only diesel engines that are stationary. 
Material handling devices:      
Conveyors,                                 
Loaders,  
Bins, 
Elevators,                                         
Screens, or                                   
Chutes 

 
Dryer Control Devices: 

    Baghouse 
    Cyclone  
    Scrubber 
    Knockout box 

Any of the following: 
    Asphalt cement heaters, 
    Fuel Fired Silo Heaters 
    Mixers 
    Pug mills 
    Other Emission Control Equipment.  List: 

      
      
      

 Diesel Engines: 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 

Distance from dryer exhaust outlet to: 
Nearest residence                   
Other occupied structure        

 

Was the asphalt plant last constructed, modified or reconstructed before or after June 11, 
1973?  
       Before?  
       After?  

If requested by the department: 
 

  Attached is a copy of the operation and maintenance plan for the unit. 
  Attached is  

  a copy of the most recent particulate matter source test if within the last five years; or 
  a schedule for conducting the test. 

   For an asphalt plant within one mile of the nearest residence or occupied structure, a fugitive dust control plan is attached. 
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Section 12   Soil Remediation Unit 
If the stationary source is a soil remediation unit, complete this section instead of Section 2.. 
 Make and Model Primary burner size 

(Btu per hour) 
Chamber Size 
(Cubic Feet) 

Maximum Fuel Feed: 
Gallon/hr    Scf/hr 

Dryer, rotary kiln, combustion device in 
fluidized bed, etc.: 

                        

 Afterburner :                         
Dryer, rotary kiln, combustion device in 

fluidized bed, etc.: 
                        

 Afterburner :                         
Identify each piece of installed equipment by placing an “x” in the box beside the piece of equipment. If the equipment listed has a place to provide the size and capacity, provide that 
additional information. List only diesel engines that are stationary. 
Material handling devices:      
Conveyors,                                 
Loaders,  
Bins, 
Elevators,                                         
Screens, or                                   
Chutes 

 
Dryer Control Devices: 

    Baghouse 
    Cyclone  
    Scrubber 
    Knockout box 

    Other Emission Control Equipment.  List: 
      
      
      

 Diesel Engines: 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 
Make & model      ,  Size      hp,  Max fuel rate     gal/hr 

Storage areas for  
  Untreated soils  (Describe)                            

       If storage bin provide the date installed:       
  Treated soils  (Describe)                                 

       If storage bin provide the date installed:       
   Enclosed truck loading station              Date Installed:         
   Railcar loading station                          Date Installed:         

 
Distance from emission unit outlet to: 

Nearest residence                   
Other occupied structure        

 
   Attached is a VOC and dust control plan. 

 
   Attached is a carbon monoxide continuous emission monitor performance test 

report, or schedule for conducting the test.  
 

   Attached is an approval from Spill Protection and Response (SPAR) of your 
facility Contaminated Sites Workplan. 

If requested by the department: 
 

  Attached is a copy of the operation and maintenance plan for the unit. 
  Attached is  

  a copy of the most recent particulate matter source test if within   the last five 
years; or 

  a schedule for conducting the test. 
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Section 13   Rock Crushers 
If the stationary source is a rock crusher, complete this section instead of Section 2. 
Initial Crushers  Other Crushers 

Equipment Id. Rated capacity 
(Tons per hour) 

 Equipment Id. Rated capacity 
(Tons per hour) 

                         

                         

                         

                         

                         

 
Other Grinding Mills  Screening Operations 

Equipment Id. Rated capacity 
(Tons per hour) 

 Equipment Id. Rated capacity 
(Tons per hour) 

                         

                         

                         

                         

                         

     
Belt Conveyors  Belt Conveyors 

Equipment Id. Rated capacity 
(Tons per hour) 

 Equipment Id. Rated capacity 
(Tons per hour) 
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Bucket Elevators  Storage Bins 

Equipment Id. Rated capacity 
(Tons per hour) 

 Equipment Id. Rated capacity 
(Tons per hour) 

                         

                         

                         

                         

                         

                         

     

Bagging Operations  Enclosed Truck or Railcar Loading Stations 

Equipment Id. Rated capacity 
(Tons per hour) 

 Equipment Id. Rated capacity 
(Tons per hour) 

                         

                         

 

 
Distance from equipment listed above to: 

Nearest residence                   
Other occupied structure        
 

If requested by the department: 
 

   For a rock crusher, a fugitive dust control plan is attached. 
 

 

 
NOTE:  Rock Crushers and Asphalt Plants may be subject to federal New Source Performance Standards (40 C.F.R. 60, Subparts I and OOO.)  The department no longer 
enforces these standards through minor permit.   Address all correspondence about compliance with these standards to EPA. 
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APPENDIX 3 
 

MODELING PROTOCOL AND RESPONSES TO COMMENTS 



 PROTOCOL FOR DEMONSTRATING COMPLIANCE WITH AMBIENT STANDARDS FOR 

THE PROPOSED PACRIM COAL, LP CHUITNA COAL PROJECT 

 

 
Introduction 
 
 A meeting was held on June 28, 2012 with the Alaska Department of Environmental 

Conservation, Air Quality Division (ADEC), to discuss air quality modeling and permitting of 

PacRim Coal, LP’s (PacRim) proposed Chuitna Coal Project.  McVehil-Monnett Associates, Inc. 

(MMA) has been contracted by PacRim to prepare the required air quality permit application and 

technical support documentation in support of those plans.  Per the discussions in the meeting it 

is recognized that the Alaska Air Control Regulations at 18 AAC 50.540 requires a 

demonstration that the proposed minor source will not interfere with the attainment or 

maintenance of any ambient air quality standard through a dispersion modeling analysis.  As 

documented in the following protocol, the Chuitna project will require dispersion modeling to 

demonstrate compliance with the short-term (twenty-four (24) hour) PM10 standard.  In the 

discussions, it was also recognized that there is a great deal of uncertainty in the application of 

emission factors and dispersion models to fugitive dust sources on a short-term basis.  The 

following protocol for demonstrating compliance with the Alaska Air Quality permitting 

regulations and attainment with the ambient air quality standards has been developed as the 

first step in the permitting process.   

 PacRim recognizes that a protocol for a minor source permit application is not required 

by Alaska Air Control Regulations.  Due to the recognized uncertainty in the analytical tools 

available for developing an impact analysis for fugitive emissions, PacRim believes it prudent to 

outline the analysis methods that will be utilized in the permit application for review by ADEC.  

This protocol includes a description and documentation of the emission factors, description of 

the dispersion model, a review of model assumptions, and a commitment by PacRim to install 

and operate a PM10 ambient monitoring network as part of the demonstration of compliance with 

ambient air quality standards.  The following protocol presents a regulatory and technically 

sound process to proceed with the permitting process with the follow-up demonstration of 

compliance through the monitoring program.  PacRim encourages ADEC to review the protocol 

holistically as a proposal that will comply with ADEC regulations and provide adequate 

assurance that the ambient PM10 standard will be maintained. 
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Facility Identification and Location 

 PacRim plans to develop and operate a surface coal mine, coal handling system 

(preparation plant) and coal export facility in the Beluga Coal Field region of south central 

Alaska approximately 45 miles west of Anchorage and 3 to 9 miles N-NW of the Village of 

Tyonek (Map 1).  The project will be known as the Chuitna Coal Project. 

 

Facility Description 

 The Chuitna Coal Project will consist of a surface coal mining operation, coal 

crushing/handling (preparation) facilities and 8-mile overland conveyor to a coal export and 

storage facility on the west coast of Cook Inlet.  The surface coal mine will utilize both 

truck/shovel and dragline mining methods for excavation.  The life-of-mine (LOM) is projected to 

be approximately 25 years of active coal production, plus time for initial mine and infrastructure 

development and final mine closure and reclamation.  Designed annual coal production is 

projected to average a nominal 12 million short tons.  The annual coal progression sequence 

and locations of associated facilities are shown on Map 2.  LOM mine parameters are provided 

in Table 1. 

Run-of-mine (ROM) coal will be loaded by shovel onto trucks and hauled to the truck 

dump and hopper, where it will enter the crusher.  Overland conveyors will then transport the 

crushed coal approximately 8 miles to the Ladd Coal Export Terminal facilities (Map 3).  At Ladd 

Landing, the coal will either be stored in stockpiles for later reclaiming/loadout, or continue on 

additional conveyors to the ship loader.  Personnel housing and an airstrip near the mine are 

also planned for this project.  A small gas-fired boiler will provide steam heat to the housing area 

as well as the port and mine facilities area.  Additional power will be provided by a high voltage 

power line from the existing Beluga Power Station. 

Project-related emissions to the atmosphere will consist principally of fugitive dust (PM10) 

from mining, coal handling (preparation), and coal loadout activities.  Large mine vehicles will 

also be responsible for mobile source emissions.   
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Table 1 
Chuitna Coal Project 

Life of Mine Parameters 
(Business Confidential; submitted under separate cover) 
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Preliminary Emission Estimates 

 The following table presents the preliminary emission estimates for the maximum 

emissions year in the life of the mine.  Maximum emissions are estimated to occur in year 20 of 

the LOM. 

 

Table 2 
Preliminary Maximum Annual Emissions Estimates 

  
  Mine  Prep Plant Plant Mine Misc Mobile 
Pollutant Fugitive Fugitive/Crusher Boiler Portable Diesel Emissions
  TPY TPY TPY TPY TPY

PM10 866.1 53.8 0.9 1.4 52.6
NOx   11.0 20.3 833.6
SO2   neg 1.4 89.1
CO     9.4 not estimated not estimated

 

Annual PM10 emission inventories were developed from the life-of-mine operating 

parameters provided for the Chuitna Coal Project. As previously discussed with ADEC, the 

emission factors for surface coal mining permit applications developed by the State of Wyoming, 

Department of Environmental Quality, Air Quality Division (WAQD) were used by MMA in 

analyzing the operating parameters.  The “Wyoming emission factors” are currently used by the 

WAQD in the minor source permitting program in Wyoming as part of the regulatory program 

that addresses the largest coal producing region of the United States.   Documentation and 

background information on the Wyoming emission factors has been previously submitted to 

ADEC and is included as part of this protocol in Appendix 1. 

In cases where a particular source was not addressed by the Wyoming emission factors, 

an appropriate factor was selected from EPA’s AP-42 compilation. Several emission factors 

require the use of inputs such as silt and moisture percentages and vehicle speed.  Where the 

Wyoming emission factors were used, site-specific inputs for these parameters were obtained 

from PacRim and can be considered representative of actual conditions found at the Chuitna 

Coal Project.  Fugitive PM10 emissions at the Chuitna Coal Project for the maximum emission 

year (Year 20) are presented in Table 3 along with specific inputs for each emission factor 

documented in the footnotes of the emission inventory table. 
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Based on the Wyoming emission factors, the control factor for water application on roads 

was assumed to be 50%.  This control factor was applied to vehicle travel emissions throughout 

the Chuitna Coal Project.  It was conservatively assumed that unpaved road surfaces would be 

exposed throughout the year, even though roads will be covered by snow and ice during 

portions of the winter.  Therefore, the modeled vehicle travel emissions can be considered 

conservatively high. 

No control measures were included in the inventories for the crusher and coal handling 

transfer points, which will contribute to conservatively high modeling results.  As described 

above, these sources will have appropriate emission control systems and will, for the most part, 

be enclosed. 

Emissions from wind erosion on the coal conveyor were reduced by 90% based on the 

fact that partial covering of the conveyor will effectively limit the amount of wind erosion from the 

belt surface.  The control efficiency for partially covered conveyors is specified in an EPA 

Region VIII summary of Best Available Control Technologies for surface coal operations 

(Compilation of Past Practices and Interpretations by EPA Region VIII on Air Quality Mining 

issued under December 10, 1979 Roger Williams Cover Letter). 

Emissions from stationary sources were calculated based on operating parameters 

provided by PacRim and emission factors from AP-42. At the mine site, sources included light 

plants, pumps, compressors, welders, and a 25 MMBTU/hr gas-fired boiler.  Emission 

projections for PM10, NOx, and SO2 for these sources have been calculated. 

Mobile source tailpipe PM10, NOx, and SO2 emission inventories were compiled using 

appropriate emission factors selected from AP-42 for each vehicle type.  

 

Regulatory Applicability Review 

 Pursuant to the federal Prevention of Significant Deterioration (PSD) provisions of 40 

C.F.R. § 52.21, a “major stationary source” is a source that either falls within one of the 

categories of sources listed at 40 C.F.R. 52.21(b)(1)(i)(a) and has the potential-to-emit (PTE) a 

regulated pollutant in an amount of 100 tons per year (TPY) or more, or, if a source does not fall 

within the listed categories, has the potential-to-emit a regulated pollutant in an amount of 250 

TPY or more.   

For purposes of Title V permitting, a “major source” is a source that has the potential to 

emit 100 TPY or more of a regulated pollutant.  Both a surface coal mine (SCM) and coal 

preparation plant (without coal cleaning or thermal dryers) are planned components of the 

Chuitna Coal Project.  Neither of these components is a PSD “listed” source under 40 C.F.R. 

6 



52.21(b)(1)(i)(a).  Therefore, the Chuitna Coal Project would constitute a “major stationary 

source” for PSD purposes only if its potential to emit any regulated pollutant is 250 TPY or 

greater.  For purposes of Title V permitting, the Chuitna Coal Project would constitute a “major 

source” if its PTE for any regulated pollutant is 100 TPY or greater. 

The PSD and Title V regulations explain under what circumstances fugitive emissions 

“count” for purposes of calculating PTE values for a proposed project.  40 C.F.R. § 52.21 (b) 

(1)(c)(iii) and 40 C.F.R. § 71.2 list sources whose fugitive emissions must be considered when 

making PSD and Title V applicability determinations.  The list provided in both regulations 

includes “[a]ny . . . stationary source category which, as of August 7, 1980, is being regulated 

under Section 111 . . . of the [Clean Air] Act. . . .”  Coal preparation plants fall within this 

category of sources.  A “new source performance standard” (NSPS) for coal preparation plants 

became effective in May, 1976, well before August 7, 1980.  However, surface coal mines are 

not a type of source listed by 40 C.F.R. § 52.21 (b) (1)(c)(iii). Therefore, fugitive emissions for 

the coal preparation plant component of the Chuitna Coal Project, but not the coal mining area 

itself, must be considered in the PSD and Title V applicability determinations. 

EPA guidance (March 6, 2003 Memorandum from EPA Air and Radiation Division to 

Janet McCabe, Indiana Office of Air Quality (“McCabe Memorandum”) also clarifies that if a 

particular source is regulated under a New Source Performance Standard, as is the Chuitna 

Coal Project coal preparation plant, you must include fugitive emissions from all emissions units 

at the source, even those that are not regulated as “affected facilities” under the NSPS.  For this 

reason, fugitive emissions from the coal stockpiles, which were not previously regulated under 

the coal preparation plant NSPS, were included in calculating whether the Chuitna Coal Project 

is a major stationary source.   Recent revisions to the NSPS for coal preparation plants include 

requirements for dust control plans from coal stockpiles. 

Therefore, for determining whether the Chuitna Coal Project is a “major stationary 

source” for PSD (and Title V) purposes, the PTE of the Project is computed by summing the 

following: (1) fugitive and non-fugitive emissions from the coal preparation plant (listed source) 

and (2) non-fugitive emissions from the surface coal mine (unlisted source).  Specifically,  MMA 

included the following fugitive emissions at the coal preparation plant in the Project’s PTE and 

PSD/Title V applicability analyses:  

 

1. Emissions from stockpiles; 

2. Emissions from coal dumping at the hopper; 

3. Emissions from the crusher at the truck dump; 
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4. Emissions from all transfer points from the truck dump through ship loading;  

5. Emissions from wind erosion of coal on the conveyor; and 

6. Emissions from the gas-fired boiler. 

 

 Based on the sum of the applicable preliminary emission estimates the Chuitna Coal 

Project will be a minor source for both PSD purposes and Title V purposes.  The emissions 

totals for the proposed stationary source considered for applicability purposes are as follows:   

 

Table 4 
Stationary Source Emissions Estimates – Applicability Determination 
  
  Prep Plant Plant  
Pollutant Fugitive/Crusher Boiler Total 
  TPY TPY TPY 

PM10 53.8 0.9 54.7 
NOx  11.0 11.0 
SO2  Neg Neg 
CO   9.4 9.4 

 

 The project is subject to the minor source permitting regulations in the Alaska Air Quality 

Control Rules.  The minor source permitting rules found at 18 AAC 50.502 require a minor 

permit for air quality protection for several types and/or sizes of emissions sources.  Principal to 

the permitting aspects of the Chuitna Coal Project is the requirement of 18 AAC 50.502 (b) (5) 

that owners or operators of a coal preparation plant must obtain a minor permit prior to 

construction, operations or relocation of a stationary source. 

 The minor source permit application requirements in 18 ACC 50.540(c)(2) includes the 

following: 

  (2) for a permit for construction, modification, or relocation of a stationary source, a 

demonstration in accordance with 18 AAC 50.214(b)-(e) that the proposed potential emissions from the 

stationary source will not interfere with the attainment of maintenance of the ambient air quality 

standards; the ambient demonstration must follow an approved  modeling protocol if the department 

request a modeling protocol for demonstrating compliance with ambient air quality standards; unless the 

department has made a finding in writing that the stationary source or modification does not need an 

ambient analysis to determine that construction and operation will not result in a violation of an ambient 

air quality standard, the application must include an ambient analysis for  

   (A) each air pollutant for which a permit is required under 18 ACC 50.502(c)(1) 

or (3);…….. 
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 The requirement of 18 ACC 50.502(c)(1) applies here as the proposed facility is a new 
stationary source:  
 
 (c) The owner or operator must obtain a minor permit under this section before 

  (1) beginning actual construction of a new stationary source with a potential to 

emit greater than 

   (A) 15 TPY of PM-10; 

   (B) 40 TPY of nitrogen oxides; 

   (C) 40 TPY of sulfur dioxide; 

   (D) 0.6 TPY of lead; or 

   (E) 100 TPY of carbon monoxide within 10 kilometers of a carbon 

monoxide nonattainment area; or 

 

 Based upon the regulatory review and the preliminary emission estimates for the 

proposed new stationary source, the minor source permit application for the Chuitna Coal 

Project will include an ambient analysis for PM10; no other pollutants are emitted from the 

stationary source in quantities that trigger the regulatory ambient analysis requirements as 

demonstrated in Table 4. 

 

Model Selection  

 To assess the potential near-field air quality impact of the proposed Chuitna Mine and 

Coal Processing facilities the U.S. Environmental Protection Agency model, AERMOD 

(AMS/EPA Regulatory Model) Version 12060, will be utilized.  AERMOD has the capability of 

modeling for both short-term and long-term averaging periods.  The model will be run using dry 

deposition with particle size information determined as outlined in the ADEC Modeling Review 

Procedures Manual.   

 The model will be utilized to estimate both short-term (24-hour) and annual 

concentrations of PM10.  The short-term concentrations will be used to compare to the National 

Ambient Air Quality Standard and the Alaska ambient standard of 150 µg/m3 PM10.  The annual 

modeling results will be presented in isopleth format to facilitate a more informed siting of the 

proposed ambient PM10 monitoring network. 

 The model meets the requirements of 18 ACC 50.215(b): 

   
 (b) Except as provided in (c) and (e) of this section, a person who submits an analysis 
performed to predict ambient air quality conditions shall 
  (1) ensure that estimates of ambient concentrations and impairment to visibility 
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are based on applicable air quality models, databases, and other requirements specified in 
40 C.F.R. Part 51, Appendix W (Guideline on Air Quality Models), adopted by reference in 
18 AAC 50.040(f); 
 

 AERMOD (AERMIC Dispersion Model) is a modeling system consisting of three 

separate modules: AERMAP, AERMET and AERMOD.  AERMAP is a terrain preprocessor and 

uses Digital Elevation Model (DEM) or National Elevation Dataset (NED) maps, which are 

readily available from the Internet, as well as user-generated receptor grids.  The output file 

consists of the x, y locations of each receptor, mean sea level (MSL) elevation and hill profile 

parameter.  The hill profile parameter is used in determining plume flow around elevated terrain.  

Source MSL elevations are also determined using AERMAP, with the hill profile parameter not 

being calculated as it is not applicable.  The meteorological preprocessor AERMET uses hourly 

surface observations, cloud cover and upper air parameters from twice-daily vertical sampling of 

the atmosphere to create two output files consisting of surface and vertical profile data, 

respectively. AERMOD directly reads the three output files created by the pre-processing 

programs, and along with user-entered source information, predicts ambient air concentrations 

for a variety of pollutants and averaging periods ranging from 1-hour to annual. 

 Since the Chuitna Coal Project covers a large area of varied meteorological conditions, 

modeling will be performed using two sets of meteorological data.  The data were obtained from 

a station located at the mine site and a station located near the Ladd Landing facilities.  

Emission sources will be divided spatially; those nearest the mine station will be modeled using 

the mine site meteorological data, and those sources nearest the Ladd station will be modeled 

using the Ladd meteorological data.  All receptors will be included in each model run.  

Respective concentrations from each model output (mine and Ladd) will be combined to obtain 

a total impact at each receptor. 

 

Source Type Information 

A combination of volume and area sources will be used to characterize the modeled 

emission sources.  Per recent recommendations by EPA’s Haul Road Workgroup, haul roads 

within the mine will be characterized as adjacent volume sources and configured as 

recommended in the Workgroup’s Final Report.  All other sources will be characterized as area 

sources, including the active mining areas, access roads, conveyor system, and stockpiles.  An 

optional method of characterizing the pit areas (OPENPIT) was considered.  However, the 

OPENPIT option is appropriate for pit depths greater than those at Chuitna, and the use of this 

option will over-predict emissions from Chuitna’s shallower pits. 
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Receptor Grid Description 

 Receptors will be located along the ambient air boundary, in this case defined by the 

coal lease and facilities permit boundaries.  Receptors will also be located along a portion of a 

public road that passes through the Ladd Landing facilities.  These receptors will be spaced at 

intervals of 200 meters.  A 200-meter spaced receptor grid outside the lease boundary will also 

be generated, and will extend approximately 2 km beyond the boundary. Additional receptors 

will be located around the village of Tyonek. 

 

Meteorological Data 

Per discussions with ADEC, the mine station meteorological data selected for use in 

modeling mine site sources will include the two-year period from May 1, 2006 through 

April 30, 2008.  Ladd station meteorological data for modeling sources near the Ladd Landing 

facilities will include the one-year period from May 1, 2006 through April 30, 2007.  Note the 

meteorological data periods differ between the two sites.  In order to determine the total impact 

at each receptor, the highest 3rd-high concentrations from the mine sources will be combined 

with the highest 2nd-high concentrations from the Ladd sources, again per discussions with 

ADEC. 

National Weather Service upper air soundings for the period of May 2006 through 

April 2008 were obtained in FSL format from the National Climatic Data Center Radiosonde 

Data Archive.  Anchorage Merrill Field (WBAN 26409) was chosen based on its proximity to the 

Chuitna Coal Project, being approximately 58 kilometers away from the Ladd Landing site and 

76 kilometers away from the mine site, and it is the nearest upper air station.  These data were 

verified for completeness and processed through AERMET without any modification. 

On-site data used in the modeling meets all requirements specified in the Chuitna Coal 

Project Quality Assurance/Quality Control Plan.  Both meteorological stations consisted of 

10-meter towers with separate precipitation gauges.  Solar radiation was collected at the 

2-meter level while temperature was collected at both the 2-meter and 10-meter levels.  Wind 

speed and direction were collected at the 10-meter level. 

 

Background Concentration 

 Per ADEC guidance, a background value of 15 µg/m3 will be added to the combined 

24-hour concentrations.  This background value was obtained from pre-construction monitoring 

at the proposed Donlin Gold Project, and is representative of background conditions in rural 

Alaska. 
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Proposed Monitoring Network 

 An integral part of this protocol is PacRim’s commitment to the establishment of an 

ambient monitoring network to conclusively demonstrate compliance with the PM10 ambient air 

quality standard.  The monitoring network will be established and in operation upon 

commencement of coal removal.  It is envisioned there will be, at a minimum, three (3) monitors, 

two located near the mine site and one located near the port facility.   

 PacRim will evaluate the pluses and minuses of manual versus automated samplers.  

Consideration in that analysis will include equipment cost as well as manpower and electrical 

requirements. 

 The monitoring sites will be selected based on review of the meteorological data, mine 

plans and the modeling results, both short-term and annual.  Availability of electrical power may 

also be considered in monitor siting. 

 

Conclusion 

 PacRim is submitting this protocol as a package to demonstrate compliance with the 

ambient PM10 standards.   Key points supporting this protocol, as previously discussed, are as 

follows: 

o It is recognized by all parties that the defining and modeling of fugitive dust 

sources on a short-term basis is full of uncertainity. 

o This uncertainty has been documented by EPA in the emission factor and 

dispersion modeling studies done as a result of the Clean Air Act Amendments of 

1990.  These studies concluded in 1996, however the demonstrated 

uncertainties and overprediction of short-term fugitive dust modeling for surface 

coal mining are still unresolved. 

o This protocol follows in principle the regulatory program used by the State of 

Wyoming Air Quality Division in the nation’s largest coal producing region, the 

Powder River Basin of Wyoming. 

o A commitment by the applicant to install a monitor network to demonstrate 

compliance. 

 

 This protocol presents a holistic approach to demonstrate compliance with the applicable 

ambient air quality standards.  Uncertainty in defining PM10 emissions from mining activities on 

top of uncertainty introduced with the models makes the permitting process a difficult procedure.  

The methods presented to estimate and model fugitive PM10 emissions are used by other state 
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permitting agencies.  PacRim’s commitment to follow up with PM10 monitoring to ensure 

compliance with the ambient short-term PM10 standard should allow ADEC to be confident that 

the Alaska permitting rules are being met and ambient air standards will be protected. 
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1.0 Introduction 
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬ 
The purpose of this paper is to provide justification to the Alaska Department of Environmental 
Conservation, Division of Air Quality (ADEC) to allow use of a set of fugitive dust emission 
factors known as the Wyoming Emission Factors for PacRim Coal’s (PacRim) proposed 
Chuitna Coal Project instead of the emission factors found in AP-42.  The reasons for using 
Wyoming Emission Factors have a solid technical and regulatory basis: 
 

• AP-42 Has Inherent Flexibility.  AP-42 contemplates a thoughtful approach to 
estimating emissions and this approach includes, but is not limited, the emissions 
factors contained in the AP-42 document.  The document provides inherent 
flexibility to use the most appropriate approach, including emissions factors 
developed by states, to undertake emission estimates.  State emission factors 
are explicitly recognized in this hierarchy, and many states routinely use 
emission factors developed by sister states. 

 
• Congress and EPA Recognize That AP-42 Emissions Factors Do Not 

Provide Accurate Predictions of the Short-Term Concentrations of PM10 
From Surface Coal Mines.  Congress enacted Section 234 of the Clean Air Act 
in 1990 requiring EPA to review and revise emission factors and models used to 
estimate emissions from western surface coal mines.  Section 234 authorized 
alternative state approaches pending work by EPA to improve its own models 
and factors.  To this day, EPA has not improved its models and factors, a point 
acknowledged in AP-42 itself, and recently confirmed by a court decision from 
the Supreme Court of the State of Wyoming. 

 
• Wyoming Emission Factors Have Been Demonstrated to be Protective.  The 

State of Wyoming has successfully used its emission factors, coupled with 
monitoring, to protect NAAQS in the largest coal-producing area in the country. 

 
This paper presents information regarding the emission factors currently in use for estimation of 
fugitive emissions from surface coal mines, application of the emission factors in regulatory 
programs, and associated air dispersion modeling issues.  The outline of the information 
presented is as follows: 
 

• Summary of Section 234 and Current Status.  In Section 2.0, we provide a 
summary of the work done to address the cautions/concerns expressed by 
Congress in Section 234 of the 1990 Clean Air Act Amendments.  Section 234 
recognized, in short, that EPA lacked adequate air quality modeling tools to 
accurately predict short-term concentrations of particulate matter (PM10) from 
surface coal mines.  Section 234 required EPA to make revisions to the model 
and emission factors found in AP-42 to eliminate any significant over-prediction 
of fugitive particulate emissions from surface coal mines.  Until EPA made the 
required improvements, Section 234 authorizes states to use alternative 
empirical based modeling approaches.   

 
Section 2.0, also provides an overview of the work by EPA to improve its own 
emission factors and model; an effort which even EPA recognizes was not 
successful. 
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• Summary of Wyoming Emission Factors.  Section 3.0 discusses the emission 

factors used for surface coal mining operations by the Wyoming Air Quality 
Division along with the basis and references for these emission factors.   

 
• Monitoring/Modeling Comparison Results.  Section 4.0 discusses a model 

validation study prepared for the Wyoming Air Quality Division by TRC 
Environmental Consultants in 1991.  The analysis compares modeled TSP 
concentrations to monitored TSP concentrations using two models and AP-42 
emission factor and Wyoming emission factors.  This study documented the 
over-predictive tendencies of the short-term models in general and the 
exacerbation of over-predictive tendencies when maximum production emission 
scenarios are considered. 

 
• History of AP-42 Emission Factors for Surface Coal Mines.  Section 5.0 

summarizes the history of the AP-42 emission factor section for surface coal 
mines and the significant "cautionary note" that EPA inserted into the table 
indicating that the AP-42 emissions factors still over-predict PM10 impacts.  

 
• Assessment of AERMOD.  In Section 6.0, information is provided regarding 

recommendations in EPA’s Guideline on Air Quality Models (GAQM) with 
respect to fugitive dust emissions.  This section provides recent information 
concerning the excessive over-predictive nature of short-term fugitive dust 
modeling and a comparison between ISCST and AERMOD for two hypothetical 
mining operations.  This information shows clearly that EPA’s conversion from 
ISC to AERMOD in 2005 has not in any way remedied the excessive over-
prediction identified by Congress some fifteen (15) years earlier.  In fact, a side-
by-side comparison of the two models shows that AERMOD actually 
exacerbates the problem for the predicted “design” concentrations that drive 
permitting decisions. 

 
• Wyoming Permitting and Monitoring Program.  Section 7.0 provides a 

description of the Wyoming permitting and monitoring program currently 
employed by the WAQD in the Powder River Basin.  The regulatory program 
using the Wyoming factors has been successful in protecting the NAAQS in an 
area where over two (2) billion tons of combined coal and overburden are 
mined/removed on an annual basis. 

 
• Conclusion.  Section 8.0 provides an overall wrap-up as to why it is appropriate 

for ADEC to allow the use of the Wyoming Emission Factors in PacRim's Chuitna 
Coal Project permitting effort.  

 
 
There is an enormous amount of information referenced in this report, ranging from EPA study 
results and Wyoming guidance documents to modeling presentations.  Due to the magnitude of 
this information, it is provided in digital format only on an accompanying CD.  The information is 
provided by section, and the footnote numbers in the report are included in the file name for 
clear reference. 
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2.0 Section 234 Summary 
 

 

The following section was included with the Clean Air Act Amendments of November 15, 1990: 

 
SEC. 234. FUGITIVE DUST 
. 
(a) Prior to any use of the Industrial Source Complex (ISC) Model 
using AP-42 Compilation of Air Pollutant Emission Factors to 
determine the effect on air quality of fugitive particulate emissions 
from surface coal mines, for purposes of new source review or for 
purposes of  demonstrating compliance with national ambient air 
quality standards for particulate matter applicable to periods of 24 
hours or less, under section 110 or parts C or D of title I of the 
Clean Air Act, the Administrator shall analyze the accuracy of such 
model and emission factors and make revisions as may be 
necessary to eliminate any significant over-prediction of air quality 
effect of fugitive particulate emissions from such sources. Such 
revisions shall be completed not later than 3 years after the date of 
enactment of the Clean Air Act Amendments of 1990. Until such 
time as the Administrator develops a revised model for surface 
mine fugitive emissions, the State may use alternative empirical 
based modeling approaches pursuant to guidelines issued by the 
Administrator. 

 
As a result of the mandate from Congress, EPA initiated a number of studies, including 
literature review, field studies, and modeling analyses, beginning in 1991 and continuing 
through 1995.  The State of Wyoming, as well as mine and trade organizations, participated in 
the development of the study plan. The plan development, studies, and results are reported in 
the following seven (7) documents:1

 
• Review of Surface Coal Mining Emission Factors, EPA-450/R-95-007 (July 

1991). 
• Development of a Plan for a Surface Coal Mine Study, EPA-450/R-95-008 

(October 1991). 
• Surface Coal Mine Study Plan, EPA-450/R-95-009 (March 1992). 
• Surface Coal Mine Emission Factor Field Study, EPA-450/R-95-010 (January 

1994). 
• Modeling Fugitive Dust Impacts From Surface Coal Mining Operations – Phase I, 

EPA-454/R-94-024 (July 1994) 
• Modeling Fugitive Dust Impacts From Surface Coal Mining Operations – Phase II 

– Model Evaluation Protocol, EPA-454/R-94-025 (October 1994). 
• Modeling Fugitive Dust Impacts From Surface Coal Mining Operations – Phase 

III – Evaluating Model Performance, EPA 454/R-96-002 (December 1995). 
 
 
 

                                                           
1 All of Section 234 EPA Reports referenced, attached. 
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The study culminated with the final report evaluating model performance.  The conclusion of the 
model performance evaluation is presented from EPA's 1995 Phase III document (referenced 
above) and is repeated in its entirety: 
 

8.0 Summary & Conclusions 
 

A three-step process to identify the best-performing model for predicting 
the impacts of particulate emissions from surface  coal mines and to 
identify significant overprediction was described in the model evaluation 
protocol (EPA, 1995a).  This report is the first part of this three-step 
process. 
 
This report compares the performance of the Industrial Source 
Complex (ISC2) dispersion model with the new ISC3 model which 
contains improved algorithms for area sources, open pit sources, 
and dry deposition.  Observed data include on-site meteorological 
data and 24-hour air quality data for TSP and PM10 from a nine-
station network distributed in and around a surface coal mine in 
Wyoming’s Powder River Basin.  Time-resolved information about 
mining operations (source activity) was collected during each 24-
hour monitoring period.  Emission rates from all significant 
sources operating during the monitoring period (traffic on haul 
roads and equipment operations) were obtained using the existing 
AP-42 emission factors, new emission factors and site specific 
emission factors.  Emissions were adjusted by the effects of 
mitigation measures.  Eight modeling groups consisting of a 
combination of:  a dispersion model, an emission factor, a set of 
source location and activity level, and geometric method for 
source representation for both TSP and PM10.  Model 
performance was compared using objective statistical measures.  
Appendix G provides a guide to the emissions and modeling data 
base used in this analysis. 
 
The results of the model evaluation study show that: 
 
1. The improved ISC3 model with new emission factors 

performs better than the original ISC2 model and original 
factors at predicting ambient concentrations of PM10 and 
TSP from a surface coal mine. 

 
2. The improved ISC3 model performed better for TSP than 

PM10. 
 
3. There are statistical differences among pairs of models.  

The ISC3 model with emission rates averaged by shift over 
the length of the study (lowest emission resolution) 
performed better than the others. 

 
 
 

 4 
 



 

4. In spite of the improved performance of the ISC3 model, 
the model significantly overpredicts (as defined in the 
protocol) for PM10 but not for TSP. (emphasis added) 

 
5. The receptors where overpredictions occur are generally 

the same for both PM10 and TSP.  This suggests a 
common deficiency in either characterizing the emissions 
or the dispersion in some unique fashion for these 
particulate receptors. 

 
Other analyses that are left for further study include:  1) a 
comparison between the trends and relationships in the observed 
concentration values and meteorological data in this period with a 
5-year historical data period in the Powder River Basin; 2) a 
sensitivity analysis to examine model response under various 
meteorological conditions, examine source characterization input, 
and evaluate boundaries of model use. 

 

MMA is not aware that EPA has undertaken any of the additional analyses contemplated in the 
final paragraph of the 1995 study.  EPA’s efforts to make the improvements required by Section 
234 were never successful, as memorialized in a letter, dated June 26, 1996, from John Seitz of 
EPA to Senator Alan Simpson, Wyoming. 2  In short, EPA acknowledged that, notwithstanding 
its work in the early to mid-1990s, its emission factors and model still over-predicted for PM10.  
Although the Seitz letter states that the emission factors developed through the studies would 
be incorporated into AP-42, EPA acknowledges – significantly – that its own model would not 
be used for regulatory applications.  The concluding paragraph of the Seitz letter states: 
 

Since the model still appears to overpredict the impacts of surface 
coal mines, the Agency does not plan to use it for regulatory 
applications involving these sources.  As a consequence, the 
regulatory procedures currently in place will remain in effect.  
These procedures are contained in the January 24, 1994 
Memorandum of Agreement (MOA) between EPA Region VIII and 
the State (copy enclosed) and were summarized in the Federal 
Register on September 12, 1995 (60 FR 47290).  The MOA allows 
the State to conduct monitoring in lieu of short term modeling for 
assessing coal mining-related impacts in the Powder River Basin.  
We believe that these procedures provide adequate protection for 
the environment and are also acceptable to the stakeholders.  At 
this time, we and the various stakeholders believe that the interim 
procedures work well, and therefore we do not currently plan any 
further analyses.  If in the future EPA is able to correct the model’s 
tendency to overpredict as described above, it may, of course, 
review these regulatory procedures. 

 
The revised emission factors were incorporated into AP-42 in July of 1998 as documented in 
Revision of Emission Factors for AP-42 Section 11.9 Western Surface Coal Mining, Revised 

                                                           
2 June 26, 1996 letter to Senator Simpson, attached. 
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Final Report, (September 1998).3  The 1998 report briefly summarizes the emission factor 
studies completed under Section 234. 
 

• The major revision to Section 11.9 was to reference the emission factor 
calculation for vehicle traffic (haul trucks, light-to-medium vehicles, and scrapers 
in travel mode) to AP-42 Section 13.2.2, the unpaved road emission factor 
equation.   

 
• Significantly, EPA incorporated the following note in Section 11.9: 
 

Note: Section 234 of the Clean Air Act of 1990 required EPA to 
review and revise the emission factors in this Section (and models 
used to evaluate ambient air quality impact), to ensure that they 
did not overestimate emissions from western surface coal mines. 
Due to resource and technical limitations, the haul road emission 
factors were isolated to receive the most attention during these 
studies, as the largest contributor to emissions. Resultant model 
evaluation with revised emission factors have improved model 
prediction for total suspended particulate (TSP); however, there is 
still a tendency for overprediction of particulate matter impact for 
PM-10, for as yet undetermined causes, prompting the Agency to 
make a policy decision not to use them for regulatory applications 
to these sources.  (emphasis added) However, the technical 
consideration exists that no better alternative data are currently 
available and the information should be made known. Users 
should accordingly use these factors with caution and awareness 
of their likely limitations. 

 

The above-referenced 1998 footnote continues as a part of AP-42 to this day.  That, and the 
1996 Seitz letter, are the last references found to any type of concluding statements from EPA 
regarding actions under Section 234.   
 
The problems that caused Congress to enact Section 234 have not been rectified by EPA, a 
point that has been recognized by the courts.  Most recently, the State of Wyoming Supreme 
Court, in Sierra Club v. Wyoming Dept. of Envtl. Quality and Medicine Bow Fuel & Power, LLC,4 

 concluded the appellant presented no evidence that EPA has remedied the problem of model 
over-prediction as noted by Congress back in 1990.  In the court's words: 

 
[T]he Sierra Club points out that the statute refers to the ISC 
Model, an older model that has been replaced by one called 
AERMOD. The Simpson Amendment expressly provides that 
“[u]ntil such time as the Administrator develops a revised model for 
surface mine fugitive emissions, the State may use alternative 
empirical based modeling approaches pursuant to guidelines 
issued by the Administrator.” DEQ contends that AERMOD still 
produces a “high degree of uncertainty in modeling short-term 
fugitive impacts.” Accordingly, DEQ and Medicine Bow assert that 

                                                           
3 September 1998 Revised Final Report for AP-42 Section 11.9 Western Surface Coal Mining, attached. 
4 Wyoming Supreme Court Decision S-10-0105 (March 9, 2011), attached. 
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the Simpson Amendment continues to authorize the use of 
analytical techniques other than modeling to predict the short-term 
air quality impacts of fugitive particulate emissions. The Sierra Club 
has not cited any authority indicating that the EPA has revised 
either model so as, in the words of the Simpson Amendment, to 
“eliminate any significant over-prediction of air quality effect of 
fugitive particulate emissions from such sources. 
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3.0 Wyoming Emission Factors 
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬ 
The State of Wyoming and the Wyoming Air Quality Division (WAQD) faced a rapid 
development of coal resources in the northeastern part of the State in the Powder River Basin 
(PRB).  The area contains large deposits of sub-bituminous coal that can be extracted by 
surface mining.  The initial development began in the mid to late 1970s, with the majority of 
surface mines requiring air quality construction permits from WAQD.  WAQD developed a 
permitting system for the surface coal mining operations that included emission estimates, air 
quality dispersion modeling practices, and postconstruction monitoring requirements.  The 
permitting system has been refined, but the emission factors, modeling requirements, and 
monitoring requirements developed by WAQD continue to serve as the foundation for air quality 
management in the PRB today.  
 
The Wyoming Emission Factors for sources of fugitive dust were initially introduced in 
November 14, 1978.5  It was necessary for WAQD to develop a consistent set of emission 
factors for surface coal mining operations due to the number of mining applicants and the lack 
of any published factors for the source category in EPA’s AP-42.   
 
The initial TSP factors were revised on January 24, 1979 to account for PM of thirty (30) 
microns in size or smaller.6  These factors, with adjustments for PM10, remain the basis of the 
emission estimates for permitting surface coal mines in Wyoming. 
 
The primary references for the emission factors are as follows: 
 

(1) EPA-908/l-78-003, Survey of Fugitive Dust from Coal Mines, by PEDCo 
Environmental, Inc. (February 1978). 
 
(2) EPA-908/l-76-008, Wyoming Air Quality Maintenance Area Analysis, by 
PEDCo Environmental, Inc. (May 1976). 
 
(3) AP-42, Compilation of Air Pollutant Emission Factors (Supplements 1-8) 
(May 1978). 
 
(4) PEDCo 1976, Evaluation of Fugitive Dust Emissions From Mining, by 
PEDCo Environmental, Inc. (April 1976). 
 
(5) C. Cowherd and R. V. Hendriks, Development of Fugitive Dust Emission 
Factors for Industrial Sources, Paper No. 78-55.4, Annual Meeting Air Pollution 
Control Association, Houston, Texas (June 1978). 

 
Adjustments to the TSP emission factors for PM10 were documented in two memoranda from 
WAQD Compliance Officer Dan Olson, dated February 10, 1988, and March 21, 1990.7  The  
 

                                                           
5 Chuck Collins' Memo on Fugitive Dust Emission Factors, dated November 14, 1978, attached. 
 
6 Chuck Collins' Memo on Fugitive Dust Emission Factors, dated January 24, 1979, attached.  
 
7 Dan Olson Memos on PM10 Adjustment, dated February 10, 1988, and March 21, 1990, attached.  
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documented PM10 adjustment is 30% of the TSP emission factor.  References cited in the two 
memoranda for the adjustment for the PM10 fraction follow: 
 

EPA 1982 Characterization of PM-10 & TSP Air Quality Around Western Surface Coal 
Mines (PEDCo) 
 
EPA 1978 Survey of Fugitive Dust from Coal Mines (PEDCo) 
 
EPA AP-42 Compilation of Air Pollutant Emission Factors - Table 8.24-2 

 
These emission factors and adjustments, along with WAQD current modeling requirements and 
ongoing PM monitoring requirements, remain the basis of the WAQD’s current permitting 
activities for surface mining operations in Wyoming.   
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4.0 Powder River Basin Model Validation Analysis – TRC 1991 
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬ 
Because the Wyoming permitting requirements for surface coal mines included an extensive 
PM monitoring network around each mine in the PRB, ambient monitoring data became 
available for model validation studies.  WAQD contracted with TRC Environmental Consultants 
to conduct a validation study and model comparison.  The study report, Powder River Basin 
Model Validation Analysis Final8 was submitted to WAQD on June 18, 1991. 
 
The study examined the performance of two dispersion models in predicting concentrations of 
TSP at twenty-two (22) monitoring sites around two groups of surface coal mines in the PRB.  
The models tested were the Fugitive Dust Model (FDM) and the Industrial Source Complex 
Model (ISC).  The emission data input to the models were estimated by two sets of emission 
factors, one set from the EPA AP-42, and the second set from the Wyoming Emission Factors. 
 
Two groups of mines were selected for the study, the first being the North Group consisting of 
the Caballo, Caballo Rojo, Belle Ayr, Cordero, and Coal Creek Mines, and the South Group 
consisting of the Jacob’s Ranch, Black Thunder and North Rochelle Mines.  Production data 
and operating data for each mine was obtained for the year 1989.  On-site meteorology from 
the mines was reviewed, and one (1) set of data was selected for each of the two (2) study 
groups and developed into the format required for input to the models.  The North Group of 
mines had a total of fourteen (14) TSP monitors in the monitoring networks, and the South 
Group had a total of eight (8) TSP monitors in the networks.   A summary of coal and 
overburden production for the two groups of mines is summarized as follows: 
 
North Group: 1989 Coal Production - 35.04 million tons 
  1989 Overburden Removal – 141.65 million tons 
 
South Group: 1989 Coal Production – 44.24 million tons 
  1989 Overburden Removal – 123.52 million tons 
 
The following summary has been extracted from the executive summary of the study: 
 

The FDM long term model, using the Wyoming emission factors, 
did the best job of predicting the annual average particulate 
concentrations at the twenty two monitoring site locations, 
correlation coefficient of 0.90.  The ISC long term model, using 
EPA emission factors, performed the poorest with a correlation 
coefficient of 0.83  The results of the other to scenarios, i.e. 
FDM/EPA factors and ISC/Wyoming factors fall between the first 
two results.  Statistically there is no difference between the four 
sets of results.  As suggested by the coefficients, all the 
model/emission factors scenarios over and under-predict 
concentrations at individual monitor locations.  The ISC/EPA 
factor scenario under-predicted 5% and overpredicted at most by 
82%. 
 
 

                                                           
8 Powder River Basin Model Validation Analysis Final, TRC Consultants (June 14, 1991), attached. 
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 All short-term model/emission factor scenarios, using annual 
average emission factors, did a slightly better job of predicting the 
annual average concentrations than did the corresponding long 
term models.  Though giving improved results over ISCLT, the 
ISCST model using EPA emission factors also overpredicts 
concentrations.  The overpredictions increase at higher predicted 
concentrations. 
 
 All short-term model/annual average emission factor scenarios 
compared poorly with measured 24-hour concentrations, the best 
correlation coefficient being 0.65.  Measured concentrations were 
overpredicted in some cases by as much as 26 times.  When 
maximum 24-hour emission rates were used in the models, 
overpredictions were as much as 50 times.  None of the short-term 
models/emission factor combinations can be recommended for 
use. (emphasis added) 

 
The conclusion of TRC report with respect to regulatory applications is as follows:  
 

 For the purposes of computing annual average concentrations for 
comparison, the good performance of the models in both the 
paired and unpaired comparisons leads to the conclusion that the 
annual average modeling can provide reliable estimates of project 
impacts.  However, short-term modeling predictions are less 
reliable.  If annual average emission rates are used to estimate 
peak 24-hour concentrations, some under-predictions of 
concentrations may occur.  Conversely, the maximum production 
scenario can lead to large over-predictions.  In general, the scatter 
of 24-hour model predictions is large, and the poor performance in 
the paired analysis argues against the validity of 24-hour models 
using the model and emission factor combinations examined in this 
study. 
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5.0 Particulate Matter (PM) Emission Factors - History and 
Summary of Current AP-42 Factors 
 

The following section describes the history of the development and the current PM emission 
factors in the EPA emission factor publication AP-42.   
 
First, it is important to note that the basic emission factors for mining operations in Section 11.9, 
Western Surface Coal Mining, have remained unchanged since the initial publication of the 
factors in 1983, with the exception of the haul road emission factor and the blasting factor.  The 
1998 revision to the emission factor table 11.9-1 for Western Surface Coal Mining incorporated 
a reference to Section 13.2.2 for all vehicle traffic and incorporated emission factor ratings for 
the four particle sizes (TSP, PM15, PM10, and PM2.5) and slightly revised the blasting factor.   
 
Second, it is significant that by 1998, EPA recognized the limitations of the emission factors for 
western surface coal mines as noted in a footnote to the current AP-42 factors in Section 11: 
 

Note: Section 234 of the Clean Air Act of 1990 required EPA to 
review and revise the emission factors in this Section (and models 
used to evaluate ambient air quality impact), to ensure that they did 
not overestimate emissions from western surface coal mines. Due 
to resource and technical limitations, the haul road emission 
factors were isolated to receive the most attention during these 
studies, as the largest contributor to emissions. Resultant model 
evaluation with revised emission factors have improved model 
prediction for total suspended particulate (TSP); however, there is 
still a tendency for overprediction of particulate matter impact for 
PM-10, for as yet undetermined causes, prompting the Agency to 
make a policy decision not to use them for regulatory applications 
to these sources. However, the technical consideration exists that 
no better alternative data are currently available and the 
information should be made known. Users should accordingly use 
these factors with caution and awareness of their likely limitations. 

 
5.1 History of AP-42 Particulate Matter Emission Factors 

 
AP-42 Section 8.24 Western Surface Coal Mining was initially published in Supplement 14 of 
the Third Edition of AP-429 in May of 1983.  Factors were published for TSP, PM15, and PM2.5.  
The primary reference for the initial emission factors was: 
 

1. K. Axetell and C. Cowherd, Improved Emission Factors for Fugitive Dust from 
Western Surface Coal Mining Sources, 2 Volumes, EPA Contract No. 68-03-
2924. U.S. Environmental Protection Agency, Cincinnati, OH (July 1981). 

 
The coal storage pile equation in AP-42 was from: 
 

 
                                                           
9 AP-42 Section 8.24 Western Surface Coal Mining 1983, attached. 
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4. K. Axetell, Survey of Fugitive Dust from Coal Mines, EPA-908/1-78-003, U.S. 
Environmental Protection Agency, Denver, CO (February 1978). 

 
Section 8.24 was revised in Supplement B to Compilation of Air Pollutant Emission Factors, 
Volume 1 in September 1998.  This revision incorporated a PM10 emission factor into the table.  
All references for the emission factors remained the same. 
 
Section 8.24 was reformatted in the January 1995 publication of the Fifth Edition of AP-42.  The 
number of the section was changed from 8.24 to 11.9 Western Surface Coal Mining.  The 
emission factors and the references remained the same. 
 
Additional emission factor work was done as a result of Section 234 beginning with the Review 
of Surface Coal Mining Emission Factors, EPA-454/R95-007, July 1991.  A good summary of 
the work done on emission factors and the revision of AP-42 on Western Surface Coal Mining 
as a result of Section 234 is found in the MRI Revised Final Report (September 1998)10 and is 
provided below: 
 

Section 2 
 
Revision of AP-42 Section on Western Surface Coal Mining 
 
Section 234 of the CAAA directed EPA to examine available 
emission factors and dispersion models to address potential 
overestimation of the air quality impacts of surface coal mining. 
Over the past 4 years, a series of studies have not only reviewed 
available emission factors but also collected new field 
measurements at a mine in Wyoming's Powder River Basin against 
which those factors could be compared and revised as necessary. 
 
This section describes how AP 42 Section 11.9 – "Western Surface 
Coal Mining" – has been revised in response to the newer studies. 
The section begins with a brief overview of the recent studies. 
Particular emphasis is placed on changes that have occurred in 
"typical operating practices" since the time that the original data 
base supporting the current AP-42 emission factors was 
assembled. For example, common haul truck capacities are now 
two to three times greater than those represented in the old 
emission factor data base. 
 
2.1 Background 
 
The current version of AP-42 Section 11.9 (included as Section 
8.24 in earlier editions) was first drafted in 19834 and made use of 
field data collected during the late 1970s and early 1980s.5,6 Minor 
changes to this section were subsequently made; the changes 
were related to (a) emissions from blasting and (b) estimating PM-
10 emissions.   
 
 

                                                           
10 MRI Revised Final Report (Sept. 1998 Revision of Emission Factors for AP-42 Section 11.9), attached.. 
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As noted above, Section 234 of the CAAA directed EPA to 
examine available emission factors and dispersion models to 
address potential overestimation of the air quality impacts of 
surface coal mining. An initial study1 thoroughly reviewed emission 
factors either currently used for or potentially applicable to 
inventorying particulate matter emissions at surface coal mines. 
For each anthropogenic emission source, the current emission 
factor was reviewed. The report concluded that additional source 
testing was necessary to address major shortcomings in the data 
base. Table 1 summarizes recommendations made in Reference 
1.   (G. E. Muleski, Review of Surface Coal Mining Emission 
Factors, EPA-454/R-95-007, U. S. Environmental Protection 
Agency, Research Triangle Park, NC, July 1991.)   
 
A second planning program2 recommended an "integrated" 
approach to field measurements and combined extensive long-
term air quality and meteorological monitoring with intensive short-
term, source-directed testing. This approach would have effectively 
isolated separate steps in the emission factor/dispersion model 
methodology. As a practical matter, funding was inadequate to 
support the integrated approach. Under the revised multiyear 
approach, source-directed measurements were to be conducted 
first.    
 

 
 

TABLE 1. RECOMMENDATIONS MADE IN REFERENCE 1 
 

Source Category  Recommendations  
General   

• 
 
•

Recommended collection of field test 
data specific to the PM-10 size fraction.  
Stressed need for independent test data 
against which the performance of 
various emission factors could be 
assessed.  

Light and medium duty vehicular traffic  • 
 
 
 
•
 

Noted that, when applied to independent 
data, vehicular traffic the current 
emission factor could overpredict by an 
order of magnitude.  
Recommended collection of newer, 
independent field data at surface coal 
mines.  
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Haul trucks  • Noted important changes in: 

   size of haul trucks commonly 
used 

 
 degree of dust control/ 

compaction of permanent haul 
roads since the time that the test 
data supporting AP-42 were 
collected. 

 •
 Recommended that collection of new 

haul truck emission data form a central 
focus of any field study.  

Scrapers  •
 

Stressed need for independent test data 
to assess emission factor performance.  

Coal/overburden material transfers (e.g., 
shovel, truck unloading, dragline, etc.)  

•
 

Stressed need for independent test data 
to assess emission factor performance.  

 
Testing occurred during the Fall of 1992 at the Cordero Mine in 
Wyoming's Powder River Basin.3 Thirty-six PM-10 emission tests, 
distributed over various sources and five test sites, were 
performed. In keeping with priorities established in the earlier 
emission factor review,1 a majority of the field effort was devoted to 
emissions from haul truck traffic. A fairly broad spectrum of haul 
road dust control was tested, ranging from essentially unimproved 
overburden haul routes to extremely well-controlled coal haul 
roads. TSP emission tests were run concurrently with 22 of the 
PM-10 tests. In addition, three PM-10 and three TSP tests of light-
duty captive traffic on permanent coal haul roads were completed. 
These tests were performed to quantify the importance of light-duty 
versus haul truck traffic on the roads. Finally, two tests of scraper 
travel also were conducted. 

 
The end result of the emission factor work completed under Section 234 was an update to 
Section 13.2.2 Unpaved Roads11 that included the data obtained during the sampling at the 
Cordero Mine in 1992 and the removal of the haul road factor from Section 11.9 Western 
Surface Coal Mining.12  The 1998 revision to the emission factor in Table 11.9-1 for Western 
Surface Coal Mining incorporated a reference to Section 13.2.2 for all vehicle traffic, 
incorporated emission factor rating for the four particle sizes (TSP, PM15, PM10, and PM2.5), and  
slightly revised the blasting factor.  The emission factors, as well as the basis for all other 
mining operations, remain the same as initially published in 1983; there were no changes or 
updates as the result of Section 234 other than the haul roads. 

                                                           
11 AP-42 Section 13.2.2 Unpaved Roads, attached. 
 
12 AP-42 Section 11.9 Western Surface Coal Mining, attached. 
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The results of the Section 234 work on the haul roads were incorporated into the AP-42 
emission factors for unpaved roads in the September 1998 revision.  The following is from the 
MRI Revised Final Report, Revision of Emission Factors for AP-42 Section 11.9 
Western Surface Coal Mining (September 1998).13

 
Change A.2-Revision of the haul truck emission factor 
equation. The 1992 field study3 found none of the emission factor 
models available at that time to be fully capable of accurately 
estimating independent haul truck emission data. This was 
especially evident for the PM-10 size range. 

 
Reference 3 presented new predictive PM-10 and TSP emission 
factor equations, based solely on the 1992 field test data. 
However, after the 1992 field study test report had been drafted, it 
was found that some surface loading values attributed to the old 
test data set were in error. (The error was corrected in the final 
version of the report.) After this mistake was corrected, the main 
reason for not combining the old and new data sets in Reference 3 
was eliminated. As noted earlier, the haul truck test data from both 
the “old” (Ref 5) and “new” (Ref 3) surface coal mining field studies 
were combined in the expanded unpaved road data set (Ref 7). To 
direct readers to the revised and expanded unpaved road emission 
factor equation contained in Section 13.2.2, footnote "g" has been 
added to Tables 11.9-1 and -2 . 
 
Reference 3. G. E. Muleski and C. Cowherd, Jr., Surface Coal 
Mine Emission Factor Field Study,EPA-454/R-95-010, U. S. 
Environmental Protection Agency, Research Triangle Park, NC, 
January 1994. 
 
Reference 7. Emission Factor Documentation for AP-42 Section 
13.2.2, Unpaved Roads (Draft),Midwest Research Institute, EPA 
Contract 68-D2-0159, Work Assignment 4-02,September 1997.13

 
Reference 3 is included in the Section 234 reports in Section 1 of this paper.  Reference 7 is 
included with the attachments for this section. 
 
Since the revision in 1998, incorporating the haul roads at western surface coal mines, Section 
13.2.2 has been updated in December 2003 and November 2006.  The update in 2003 
removed the moisture factor from the predictive equation resulting in an increase in the 
predicted emissions.   The following table demonstrates the effect of the recent revisions for two 
different size haul trucks: 

                                                           
13 MRI Final Report (Sept. 1998) Emission Factor Documentation for AP-42 Section 13.2.2, attached. 
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Unpaved Road Calculations           

For 150 ton truck        

  Variables           

  PM10 silt Weight moisture 
Emission 
Rate   

AP-42 Date k s W M lb/VMT Equation 

Sep-98 2.6 9 150 7.9 3.278 k (s/12)^a (W/3)^b / (M/0.2)^c 

Dec-03 1.5 9 150   6.733 k (s/12)^a (W/3)^b  

Nov-06 1.5 9 150   6.733 k (s/12)^a (W/3)^b  

For 400 tons…        

  Variables           

  PM10 silt Weight moisture 
Emission 
Rate   

AP-42 Date k s W M lb/VMT Equation 

Sep-98 2.6 9 400 7.9 4.853 k (s/12)^a (W/3)^b / (M/0.2)^c 

Dec-03 1.5 9 400   10.468 k (s/12)^a (W/3)^b  

Nov-06 1.5 9 400   10.468 k (s/12)^a (W/3)^b  

  a b c     

Sep-98 0.8 0.4 0.3     

Dec-03 0.9 0.45      

Nov-06 0.9 0.45         

 

The revisions to the factors since the incorporation of the Western Surface Coal Mining haul 
road data in 1998 have increased the predicted PM10 emission rate for haul roads.  As the 
factors have increased the estimated lb/VMT rate, the over-predictions demonstrated in the 
Section 234 modeling validation have only been exacerbated. 
 
The following recommendations were made in the initial review and planning stage of the 
Section 234 emission factor study work, but were not completed: 
 

(1) Review stressed need for independent test data to assess emission factor 
performance for coal/overburden material transfers (e.g. shovel, truck unloading, 
dragline, etc.) 
 
(2) Only two tests were conducted on scraper travel. Again, recommendation was 
for independent test data to assess emission factor performance. 
 
(3) A second planning program recommended an "integrated" approach to field 
measurements and combined extensive long-term air quality and meteorological 
monitoring with intensive short-term, source-directed testing. This approach would have 
effectively isolated separate steps in the emission factor/dispersion model 
methodology. As a practical matter, funding was inadequate to support the integrated 
approach. 

 
In the absence of significant changes to the emission factors for western surface coal mines,  
including revisions to the haul road equations, significant improvements in overall model 
performance have not been realized, and the over-prediction bias recognized in Section 234 
remains to this day with respect to application of AP-42 emission factors. 
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6.0 Guideline on Air Quality Models (GAQM) and Model Issues 
 

6.1 Model Guideline 
 

The purpose of the Guideline on Air Quality Models from the November 9, 2005 Federal 
Register notice for revisions to Appendix W of 40 C.F.R. Part 51, is as follows:   
 

The Guideline is used by EPA, States, and industry to prepare and 
review new source permits and State Implementation Plan 
revisions. The Guideline is intended to ensure consistent air quality 
analyses for activities regulated at 40 CFR 51.112, 51.117, 51.150, 
51.160, 51.166, and 52.21. 

 
References to the GAQM in 40 C.F.R. Part 51 require use of guideline models in SIP modeling 
(51.112 Demonstration of Adequacy), in permit modeling (51.160 Legally Enforceable 
Procedures), and in PSD modeling (51.166 Prevention of Significant Deterioration). 
 
The original Guideline was published in 1978 and incorporated by reference in the Prevention 
of Significant Deterioration (PSD) regulations.  The GAQM was updated and revised in 1986, 
1993, and 1995.  The GAQM was published as Appendix W in Federal Register format in 
August 1996.  The last revision to the GAQM was made in 2005. 
 
Prior to the 2005 revision to the GAQM, guidance for modeling fugitive dust sources presented 
in the August 12, 1996 version of Appendix W for fugitive emissions was as follows: 
 

7.0 Other Model Requirements 
….. 
 
7.2 Recommendations 
 
7.2.1 Fugitive Dust/Fugitive Emissions  
 
a. Fugitive dust usually refers to the dust put into the atmosphere 
by the wind blowing over plowed fields, dirt roads or desert or 
sandy areas with little or no vegetation. Reentrained dust is that 
which is put into the air by reason of vehicles driving over dirt roads 
(or dirty roads) and dusty areas. Such sources can be 
characterized as line, area or volume sources. Emission rates may 
be based on site-specific data or values from the general literature. 
 
b. Fugitive emissions are usually defined as emissions that come 
from an industrial source complex. They include the emissions 
resulting from the industrial process that are not captured and 
vented through a stack but may be released from various locations 
within the complex. Where such fugitive emissions can be properly 
specified, the ISC model, with consideration of gravitational settling 
and dry deposition, is the recommended model. In some unique 
cases a model developed specifically for the situation may be  
needed. 
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c. Due to the difficult nature of characterizing and modeling fugitive 
dust and fugitive emissions, it is recommended that the proposed 
procedure be cleared by the appropriate Regional Office for each 
specific situation before the modeling exercise is begun. 

 
Based on the 7th Conference on Air Quality Modeling held in June of 2000, EPA incorporated 
AERMOD into the GAQM by Federal Register Notice on November 9, 2005.14  There was no 
discussion in the preamble regarding fugitive emissions and limited discussion in the preamble 
on area sources.  The guidance revised the recommendations on model fugitive dust as 
follows: 
 

5.2 Recommendations 
….. 
5.2.2.2 PM–10 
….. 
e. Fugitive dust usually refers to dust put into the atmosphere by 
the wind blowing over plowed fields, dirt roads or desert or sandy 
areas with little or no vegetation. Reentrained dust is that which is 
put into the air by reason of vehicles driving over dirt roads (or dirty 
roads) and dusty areas. Such sources can be characterized as 
line, area or volume sources. Emission rates may be based on site 
specific data or values from the general literature. Fugitive 
emissions include the emissions resulting from the industrial 
process that are not captured and vented through a stack but may 
be released from various locations within the complex. In some 
unique cases a model developed specifically for the situation may 
be needed. Due to the difficult nature of characterizing and 
modeling fugitive dust and fugitive emissions, it is recommended 
that the proposed procedure be cleared by the Regional Office for 
each specific situation before the modeling exercise is begun. 
 

The basic change to the guidance was to remove the reference to the ISC model.  Otherwise, 
the language regarding guidance on fugitive emissions remains the same. 
 
Thus, little has changed in GAQM with respect to how EPA views the modeling of fugitive dust 
sources such as surface coal mines.  No advances have been made as a result of EPA’s 
adoption of AERMOD as its preferred model.  
 

6.2 Cowherd Presentation  
 

The ongoing issue of the over-predictive nature of the current regulatory models with respect to 
fugitive dust sources was presented at the recent EPA 10th Annual Modeling Conference held 
March 13 – 15, 2012.  In a presentation15 by Dr. Chatten Cowherd, the issues with over 
predictions and modeling deficiencies concerning were highlighted.   Dr. Cowherd stated “over-
prediction (in the range of a factor-of-4) first became clear from receptor analysis of fugitive dust 
impact at monitoring site, in comparison with the predictions of mainstream dispersion models.”  

                                                           
14 November 9, 2005 Federal Register – Revision to Guideline on Air Quality Models, attached. 
 
15 Presentation by Dr. Chatten Cowherd, 10th Annual Modeling Conference, March 13, 2012, attached. 
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The following information was reproduced from Dr. Cowherd’s presentation: 
 

Roadways and Other Fugitive PM10/PM2.5 Emission Sources 
 
▪Over-prediction (in the range of a factor-of-4) first became clear 
from receptor analysis of fugitive dust impacts at monitoring sites, 
in comparison with the predictions of mainstream dispersion 
models. 
 
▪Modeling deficiencies leading to over-prediction of fugitive dust 
impacts are summarized in the table below: 

 
 
Table 4.  Modeling Deficiencies for Dust Dispersion Analyses 
 

Modeling deficiency Estimated  
over-prediction 

Principle Investigator[  
{Ref.] 

Comments 

Misrepresentation of haul 
road as continuously 
emitting area sources 

Factor of 2 Randy Reed 
(NIOSH) – [13] 

Based on algorithm 
comparisons 

Cumulative effects of 
modeling deficiencies 
 

Factor of 4 for 
“average” 
groundcover 

Pace (USEPA) 
–[1] 

Based on comparisons of 
model with measured dust 
impacts for grid models. 

Exclusion of near-source 
agglomeration and 
enhanced deposition 

Up to a factor of 6, 
depending on wind and 
groundcover 

Cowherd (MRI)-[7,8] 
Etyemezian (DRI)-[9] 

Based on field tests of 
near-source impacts of 
unpaved road emissions 
with various adjacent 
groundcover types 

Exclusion of trapping by 
vertical obstacles during 
horizontal transport 

Factor of 2 to 6 
depending on wind 
and groundcover 

Yayi Dong (Idaho DEQ)-
[15] 

Based on modeling 
comparisons and field 
validation 

Lack of treatment of pit 
trapping 
 

Factor of 2 Randy Reed (NIOSH)-[13] Extensive literature review 
that references model 
validation studies Cole 
(TRC)-[13] 

Instant vertical mixing in 
grid models 

Factor of 2 Yayi Dong (Idaho DEQ)-
[15] 

Applies only to 
grid models 

 
Cowherd, C. Jr.: “Transportability Assessment of Haul Road Dust Emissions “  Report 
Issued to USEPA, August 2009] 

 
Dr. Cowherd’s complete presentation from the conference is included with the attached 
documentation. 
 

6.3 MMA Model Comparison 
 
McVehil-Monnett Associates (MMA) has conducted a model comparison between ISCST and 
AERMOD.16  The modeling comparison is included in the attached documentation.  The 
comparison was conducted using two hypothetical mining operations.  The comparison 
demonstrates that, in most instances, the AERMOD results are higher than the ISCST results in 
the upper range of concentrations.  This analysis supports the conclusion that the adoption of  
 

                                                           
16 MMA Internal Model Comparison – ISCST vs. AERMOD, attached. 
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AERMOD as the preferred model has not resolved the over-predictive nature of the short-term 
modeling of fugitive dust emissions.  A summary of MMA's findings follows: 

 
Modeling Results
 
Predicted PM10 concentrations within each receptor group were 
ranked and then compared between modeling systems for both 
mine scenarios.  For example, all concentrations predicted by 
AERMOD within the 100-meter interval receptor group at the 50 
MMTPY mine were ranked by magnitude, as were all ISCST-
predicted concentrations within the 100-meter group at the same 
mine. The ranked concentrations were then compared between the 
two models (1st high AERMOD vs. 1st high ISCST, 2nd high 
AERMOD vs. 2nd high ISCST, etc.). The ranked comparisons were 
performed for each of the three receptor interval groups (100-
meter, 250-meter, and 500-meter). 
 
Results of these comparisons for the 50 MMTPY mine are 
presented in Figure 15 (100-meter receptors), Figure 16 (250-
meter receptors) and Figure 17 (500-meter receptors). The black 
diagonal lines in these graphs indicate the case where AERMOD 
results would exactly correspond to ISCST results. The actual 
model results are shown in blue. Model results above the diagonal 
black line indicate where AERMOD predicted higher 
concentrations than ISCST. Results below the diagonal show 
cases where AERMOD predicted lower concentrations than 
ISCST. 
 
The 100-meter receptor comparison (Figure 15) shows that for 
PM10 concentrations predicted by ISCST at or above the 24-hour 
standard of 150 µg/m3, AERMOD would also predict 
concentrations that exceed the standard, indicating AERMOD 
shows no improvement to the over-predictive tendency of ISCST.  
In fact, Figure 16 shows that AERMOD would predict 
concentrations in the 250-meter receptor set above the standard in 
cases where ISCST would not. Figure 17 also shows that 
AERMOD concentrations tend to be higher than ISCST 
concentrations in the 500-meter receptor set.  Both the 250-meter 
receptor set and 500-meter receptor set comparisons demonstrate 
a strong tendency for AERMOD to predict higher concentrations 
than ISCST in the upper range of concentrations. 
 
Results of the comparisons for the 100 MMTPY mine show similar 
tendencies, and are displayed in Figure 18 (100-meter receptors), 
Figure 19 (250-meter receptors), and Figure 20 (500-meter 
receptors).  For the 100-meter receptors, AERMOD predicts 
exceedances of the 24-hour standard in cases where ISCST 
predicts concentrations below the standard, and consistently 
predicts concentrations higher than ISCST in the range of 
concentrations that would be critical decision points in the 

 21 
 



 

permitting process.  The trend for AERMOD to predict higher 
concentrations than ISCST is also seen in Figures 19 and 20 for 
the other two receptor sets.  All three receptor set comparisons for 
the 100 MMTPY mine again demonstrate the strong tendency for 
AERMOD to predict higher concentrations than ISCST at the upper 
range of concentrations. 
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7.0 Current Wyoming Permitting and Monitoring Program 
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬ 
The purpose of the discussion below is to demonstrate that a regulatory program using the 
Wyoming factors has been successful in protecting the NAAQS in an area where over two (2) 
billion tons of combined coal and overburden are mined/removed on an annual basis.  The 
State of Wyoming and its private mining companies operate one of the most extensive 
PM10/PM2.5 monitoring networks in the country, where continuous samples of both pollutants 
are measured at nearly three (3) dozen locations in a single, county-wide area.  The PRB of 
Wyoming has always been, and continues to be, an attainment area for both the PM10 and 
PM2.5 NAAQS to this date. 
 

The Wyoming program continues to rely on the Wyoming emission factors for air quality permit 
work in the PRB.  While the majority of the permit applications currently reviewed are for mine 
plan changes or revisions to permitted production rates, the permit revisions require emission 
calculations and modeling.   
 

Figure 1 describes the mines in the PRB with the associated monitoring networks.  The total 
coal and overburden production from the PRB mines as described in Figure 1 for the recent 
past is summarized as follows: 
 

 Year   Coal Production   Overburden Production 

    (Million tons/yr)  (Million Bank Cubic Yards*/yr) 

 1997    259.8      622.0 
 1998    293.5      648.7 
 1999    317.1      758.0 
 2000    322.6      869.0 
 2001    354.1      927.1 
 2002    359.7    1032.1 
 2003    327.5    1044.2 
 2004    381.5    1185.1 
 2005    390.5    1273.8 
 2006    432.0    1256.7 
 2007    436.5    1268.5 
 2008    451.6    1432.2 
 2009    417.6    1432.7 
 2010    427.8    1447.3 
 
*on average 1.75 ton/bank cubic yard 
  

 
With the failure of EPA to adequately revise the short-term modeling tools to eliminate the 
excessive over-prediction as required by Section 234, and the failure of EPA to move forward 
on any additional studies, the Wyoming permitting program for surface coal mines continues to 
operate using the Wyoming emission factors and with no short-term modeling requirements.   
Current guidance from AQD on permitting coal mining operations in the PRB, including 
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modeling fugitive emissions, is contained in a February 27, 2006 memorandum,17 available on  
the AQD website.  The modeling requirements for surface coal mining operations, pursuant to 
the AQD memorandum, are: 

 

• ISCLT3 required with Wyoming Emission Factors for PM10. 
 
• If emission factor for an activity is not available in Wyoming Factors, 

utilize AP-42 Model annual PM10 concentrations only. 
 

 

                                                           
17 February 27, 2006 AQD Guidance Memo – PRB Coal Mine Permitting Guidance, attached. 
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8.0 Conclusions 
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬ 
 
This paper provides information for ADEC to reasonably conclude that the use of Wyoming 
Emission Factors is appropriate and permissible from a technical and regulatory perspective. 
 

(1) Nothing in AP-42 Prohibits the Use of State Emission Factors.  AP-42 has 
inherent flexibility in allowing the use of emission factors other than those found in AP-
42.  This is discussed in pages 4-5 of the introduction section of AP-42 and shown 
plainly in the accompanying Figure 1.  The use of alternative emission factors has been 
long-recognized by EPA as appropriate and seen with the use of Wyoming Emission 
Factors by a number of western states, and the use of Texas Emission Factors by a 
number of states for estimating emissions from oil and gas operations. 
 
(2) EPA Has Not Corrected the Problems with Modeling Particulate Matter.  
EPA has failed to satisfy the mandate from Congress to address the over-predictive 
nature of an ISCST model on a short-term basis.  With the exception of updating the 
haul factors in AP-42, EPA has not moved forward with any further action in the surface 
coal mining area since the conclusion of the results of the study was transmitted to 
Senator Simpson in 1996.  However, as shown in Section 5.0, those revisions have not 
resolved the over-predictive nature of EPA’s tools.  To the contrary, those updates have 
exacerbated the long-standing problem.  To this day, EPA recognizes that its AP-42 
emission factors for coal mines should not be used in regulatory applications, a point 
made clear in the cautionary footnote accompanying the AP-42 factors in Section 11.   
 
(3) The Approach in Wyoming Has Been Demonstrated to be Protective of the 
NAAQS.  The Wyoming Emission Factors, as described and documented in Section 3.0, 
are applied in the WAQD air quality management and permitting program.  The 
Wyoming program is an EPA approved program through the State Implementation Plan 
(SIP) as documented in 40 CFR Part 52, Subpart ZZ–Wyoming.  The Wyoming 
permitting and monitoring program currently employed by the WAQD in the Powder 
River Basin using the Wyoming factors and long-term modeling alone (no short-term 
modeling) has been successful in protecting the NAAQS in an area where over two (2) 
billion tons of combined coal and overburden are mined/removed on an annual basis.  
The Wyoming Emission Factors have also been approved for use on a case-by-case 
basis in other states including Nevada, New Mexico, Arizona, and Alaska. 
 
(4) Monitoring Data Has Validated Concerns That Models Overpredict Short-
Term Particulate Impacts.  The TRC Model Validation Analysis provided in Section 4.0 
documented the over-predictive tendencies of the short-term models in general, and the 
exacerbation of over-predictive tendencies when maximum production emission 
scenarios are considered. 
 
(5) Courts Have Recognized the Continuing Relevance of Section 234.  The 
conclusion that EPA has failed to eliminate the over-predictive nature of the model has 
not changed over the past 20+ years; a point recognized by the recent Wyoming 
Supreme Court case, as discussed in Section 2.0. 
 



 

(6) AERMOD Has Made Things Worse.  The replacement of ISCST by AERMOD 
has not eliminated the over-predictive nature of the models, as evidenced by the model 
comparison presented in Section 6.0.  AERMOD is demonstrated to produce higher 
predicted concentrations than ISCST in the upper range of the modeled concentrations. 
 
(7) States Have Flexibility in Developing Approaches for Modeling Fugitive 
Dust Emissions.  Guidance on modeling fugitive dust emissions is lacking in the 
GAQM.  States have latitude to develop regulatory programs that draw on other sources 
of information to develop a regulatory program that is protective of the NAAQS, as 
evidenced by the Wyoming program referenced in Section 7.0. 

 
In short, there is no regulatory or technical justification supporting a decision by ADEC to use 
factors found in AP-42. Use of EPA's AP-42 emission factors will result in excessive over-
prediction of short-term concentrations from Alaska mines, leading to undue regulatory burdens 
on PacRim and inaccurate impact information presented to the public.  The use of the Wyoming 
factors with today’s generation of dispersion models reduces the demonstrated over-prediction 
of short-term concentrations and represents the most realistic overall approach to air quality 
permitting and protection of the NAAQS.  ADEC’s acceptance of Wyoming Emission Factors is 
justifiable on both regulatory and technical bases.  ADEC should allow PacRim to use the 
Wyoming Emission Factors in forthcoming permitting efforts. 
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Conservation 

 
DIVISION OF AIR QUALITY 

Air Permits Program 
 

 
 
 
 
 
 
 
Sent via E-Mail 

 

 
 
December 27, 2012 

 
 
 
Dan Graham, PE 
Chuitna Coal Project Manager 
PacRim Coal, LP 
1007 West 3rd Avenue, Suite 304 
Anchorage, AK 99501 

 
410 Willoughby Avenue, Suite 303 

PO Box 111800 
Juneau, AK 99811-1800 

Main: 907-465-5100 
Toll free: 866-241-2805 

fax: 907-465-5129 
http://dec.alaska.gov/air/index.htm 

 
Subject: Comments Regarding the PacRim Coal, LP (PacRim) Modeling Protocol for the Chuitna Coal 

(Chuitna) Project 
 
Dear Mr. Graham: 

 
The Alaska Department of Environmental Conservation (Department) is providing comments on PacRim’s 
8 October, 2012 modeling protocol submitted in support of the Chuitna Project. McVehil-Monnett 
Associates, Inc. (MMA) submitted the protocol to the Department by e-mail on behalf of PacRim. The 
Department’s comments detail what is anticipated to be included in PacRim’s modeling analysis. PacRim 
may address the Department’s comments as an addendum to the protocol, or in the modeling analysis to be 
submitted with the Chuitna Project minor permit application. The Department will work with PacRim in 
either scenario given their stated schedule concerns. The Department’s detailed comments regarding the 
protocol are enclosed. 

 
The Department reviews modeling protocols on a case-by-case basis for a specific project at a stationary 
source. Therefore, the enclosed comments only apply to the modeling protocol for the Chuitna Project that 
details the construction of a surface coal mine in the Beluga Coal Field region of south-central Alaska. The 
Department’s understanding of this project is summarized below. 

 
PacRim’s Chuitna Project entails the construction of a surface coal mine, a coal preparation plant, an 
approximately eight-mile over-land conveyor from the mine, and a storage and export facility at the 
terminus of the conveyor in Ladd Landing. PacRim plans to construct ancillary facilities including worker 
housing and an airstrip near the mine site that will receive supplemental high-line power from the Beluga 
Power Station. The Chuitna Project is located approximately three-to-nine miles north-northwest of Tyonek 
and approximately 45 miles west of Anchorage. 

 
The Chuitna Project requires minor permit review under 18 AAC 50.502(c)(1) for the emissions of coarse 
particulate matter (PM-10) in excess of 15 tons per year (tpy). The project also requires minor permit review 
under 18 AAC 50.502(b)(5) for the construction of a coal preparation plant. No pollutants are discussed in 

 
Clean Air 



J>acRim Coal, LP  Decem her 27. 2012 
ChuiJna Coal J>rojcct i>roJocol Response 

PacRim's modeling protocol that will exceed the Prevention of Significant Deterioration  (PSD) emissions 
thresholds or that will require project classification as a major source of hazardous air pollutants (I lAP). 
Therefore,  the Department reviewed PacRim's protocol for PM-10 under the minor permit provisions of 
18 AAC 50.540. The Department  notes that beginning 4 January, 2013 applicants subject to minor permit 
review under 18 AAC 50.502(c)(1) must also evaluate the fine particulate matter Q>M-2.5) impacts when 
their emissions exceed the 10 tpy threshold. Though PacRim did not submit a PM 2.5 emissions estimate 
for the Chuitna Project, the Department  assumes they will be subject to this evaluation. 

 
The Department will revise its findings on the modeling protocol if PacRim elects to resolve the enclosed 
comments prior to submitting a minor permit application. PacRim may alternatively address the enclosed 
comments directly in their minor permit application. Should PacRim pursue the latter option, the 
Department will provide its revised findings in tl1c preliminary permit decision. 

 
Please note that the Department may also need to revise its enclosed findings if PacRim subsequently 
changes tl1e project scope, or if there arc extended delays prior to receiving the pe11nit application or in 
issuing tl1e preliminary permit decision. Questions regarding tl1ese findings should be directed to me by 
telephone at (907) 465-5324 or by e-mail at james.renovatio@alaska.gov. 

 
 

Since 
 
 
 

James Julian Renovatio, E.I.T. 
Engineering Assistant, DEC 

 
Enclosure: Department Comments Regarding PacRim's Modeling Protocol 

 
 
 

cc:  Bill Monnett, MMA 
Gary Garman, MMA 
Alan Schuler, ADEC 
Zeena Siddcek, ADEC 
Patrick Dunn, ADEC 
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Department Comments Regarding 
PacRim’s Modeling Protocol for the 

Chuitna Project 
December 27, 2012 

 

 
 
The following comments provide specific concurrence to major topics, or provide caveats for approval of 
specific items, regarding PacRim’s 8 October, 2012 modeling protocol for the Chuitna Project. The 
Department’s comments follow the same format presented in PacRim’s modeling protocol. Any section 
not listed here, but which is included in the modeling protocol, means the approach was reviewed 
without comment, or the section contained background information that did not warrant comment. 
Topics that are discussed in multiple sections of the protocol are only addressed once. 
 
Introduction 
 
As previously discussed between PacRim and the Department, a revision to existing regulations was signed by 
Alaska’s Lieutenant Governor on 5 December, 2012 that becomes effective on 4 January, 2013. These revisions 
include the requirement to evaluate the PM‐2.5 impacts from projects classified under 18 AAC 50.502(c)(1), in 
accordance with the minor permit provisions of 18 AAC 50.540, if the PM‐2.5 emissions exceed 10 tpy. Therefore, 
PacRim must also evaluate the PM‐2.5 impacts associated with the Chuitna Project if their PM‐2.5 emissions exceed 
the minor permit threshold of 10 tpy. 
 
Preliminary Emissions Estimates 
 
In preliminary application discussions with PacRim, the Department has questioned the robustness of the State of 
Wyoming Department of Environmental Quality’s emission factors as proposed for use in the Chuitna Project. 
Therefore, PacRim’s proposed ambient air monitoring program is a critical aspect of ensuring the particulate 
matter ambient air quality standards are protected. The Department intends to include the monitoring program as 
a permit condition and will likely establish increasingly restrictive “action levels” to ensure the ambient air quality 
standards are protected. 
 
Regulatory Applicability Review 
 
Crushing equipment of unspecified end‐use is proposed for Chuitna. Therefore, minor permit classification under 
18 AAC 50.502(b)(3) may also be required for rock crushing activities. The additional classification, if needed, will 
not change PacRim’s obligations under the Department’s Minor Permit Program, however, it may lead to additional 
requirements under the NSPS program. Succinctly, if PacRim operates discrete equipment to processes non‐ 
metallic minerals, as defined by 40 CFR 60 Subpart OOO, then they must observe the requirements of this subpart 
in addition to the requirements for the processing of coal or its refuse, as defined by 40 CFR 60 Subpart Y. 
 
Model Selection 
 
The U.S. Environmental Protection Agency (EPA) released new versions of AERMOD and AERMET subsequent to 
PacRim’s protocol submittal. PacRim will need to use these new versions, AERMOD version 12345 and AERMET 
version 12345, along with the current version of AERMAP, version 11103, unless EPA issues additional updates 
prior to beginning the ambient analysis in earnest. 
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The new versions of AERMOD and AERMET contain optional algorithms for addressing low wind speed conditions. The 
Department does not yet know whether these options have merit for PacRim’s analysis, and if so, how these options 
would affect the modeled results. If PacRim elects to use these non‐guideline options, they will need to clearly state this 
in their application and provide their basis for use. Use of these non‐guideline options would require both EPA Region 
10 and Department approval, and would also be subject to public comment. 
 
PacRim does not present a clear method to address dry deposition and they do not discuss which deposition 
algorithm will be used in the modeling analysis. The modeling protocol cites the ADEC Modeling Review Procedures 
Manual as dry deposition guidance. This guidance is non‐specific and is not the newest resource available as 
disclaimed on the first page of the manual. Typically, the Department relies on the applicant to develop site‐specific 
parameters for deposition through a combination of efforts such as monitoring, sampling, or literature review. 
Moreover, if PacRim uses the non‐guideline Method 2 algorithm to characterize dry deposition, both Department 
and Region 10 approval will be required, a review of the assumed particle characterization will be conducted, and a 
public 30‐day public notice period must be observed. Therefore, PacRim must explicitly detail their approach for 
deposition. 
 
Source Type Information 
 
The protocol addresses the modeling of mine emissions in general terms. Particularly, PacRim broadly describes an 
approach that uses discrete volume and area sources for their fugitive emissions. Additional detail of PacRim’s 
approach is needed to review and approve PacRim’s characterization of their emission activities. The Department 
also encourages PacRim to consider the newly developed line‐source option for characterizing their haul roads. 
 
Receptor Grid Description 
 
PacRim proposes a project‐wide receptor density of 200 meters. This density is unlikely to provide a sufficient 
resolution to thoroughly assess project‐wide impacts as previously discussed with the Department. Therefore, a 
finer resolution of receptor density is required in areas where PacRim anticipates strong concentration gradients, 
e.g. the Ladd Landing near‐field areas and intersections of public thoroughfares such as roadways. The Department 
recommends an initial receptor density of 25 meters in these areas of potentially strong concentration gradients. 
However, PacRim may need to alter the density and range of the finer density grids in order to ensure that the 
maximum impacts are adequately simulated. 
 
The modeling protocol delineates an ambient air boundary for Chuitna inside which modeled impacts will not be 
assessed. No control plan or control authority is discussed for those areas excluded from ambient air. The 
Department has previously stated that thick brush, such as that found around much of the mine site proper, is an 
acceptable physical boundary in this regard. However, other boundary areas remain without discussion, such as 
the Ladd Landing area or public road crossings, and therefore must be addressed. 
 
Meteorological Data 
 
The modeling protocol is silent on the proposed meteorological surface parameters, i.e. albedo, surface roughness, 
Bowen ratio. The Department notes that Ladd Landing parameters have been previously approved for 
ConocoPhilips Alaska, Inc.’s Beluga River Unit and parameters were included with PacRim’s previous submission 
for a minor permit, but the current approach is unclear. Therefore, clarification of the proposed surface parameters 
is required. 
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February 27, 2013 
 
Alaska Department of Environmental Conservation 
Air Quality Permits Program 
410 Willoughby Avenue 
Suite 303 
Juneau, AK 99811 
 
RE: Response to Department Comments Regarding PacRim's Modeling Protocol for the Chuitna 
Project, December 27, 2012 
 
Dear Mr. Renovatio,  
 
This letter is in response to Alaska Department of Environmental Conservation (ADEC) comments on 
PacRim Coal's (PacRim) modeling protocol for the Chuitna project.  ADEC proposed 2 options for 
addressing the comments – either as an addendum to the protocol or at the time of permit application.    
PRC would prefer to address these issues via an addendum to the protocol prior to conducting modeling 
analysis and permit preparation.  Hence, we offer the following as said addendum. 
 
ADEC's Comment: 

Introduction - PTE Estimate for PM-2.5 
As previously discussed between PacRim and the Department, a revision to existing regulations was 
signed by Alaska’s Lieutenant Governor on 5 December, 2012 that becomes effective on 4 January, 
2013. These revisions include the requirement to evaluate the PM-2.5 impacts from projects 
classified under 18 AAC 50.502(c)(1), in accordance with the minor permit provisions of 18 AAC 
50.540, if the PM-2.5 emissions exceed 10 tpy. Therefore, PacRim must also evaluate the PM-2.5 
impacts associated with the Chuitna Project if their PM-2.5 emissions exceed the minor permit 
threshold of 10 tpy. 
 

Response: 
So noted.  PacRim has calculated the potential-to-emit (PTE) for PM2.5 for the Chuitna project, and is 
providing these calculations as attached hereto in Attachment A.  Please note that the PTE for all sources 
potentially subject to ADEC's 10 ton per year (tpy) applicability threshold is 7.3 tpy.  As such, PacRim 
will not have a PM2.5 modeling requirement.   
 
ADEC's Comment: 

Preliminary Emissions Estimates 
In preliminary application discussions with PacRim, the Department has questioned the robustness 
of the State of Wyoming Department of Environmental Quality’s emission factors as proposed for 
use in the Chuitna Project. Therefore, PacRim’s proposed ambient air monitoring program is a 
critical aspect of ensuring the particulate matter ambient air quality standards are protected. The 
Department intends to include the monitoring program as a permit condition and will likely 
establish increasingly restrictive “action levels” to ensure the ambient air quality standards are 
protected. 
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Response: 
So noted.  However, PacRim respectfully requests additional information regarding specifics of the 
"increasingly restrictive action levels" identified in this comment.  Any thoughts or information that you 
could provide regarding the quantitative threshold values, as well as any thoughts on requisite responses 
or actions required of PacRim would be appreciated. 
 
ADEC's Comment: 

Regulatory Applicability Review 
Crushing equipment of unspecified end-use is proposed for Chuitna. Therefore, minor permit 
classification under 18 AAC 50.502(b)(3) may also be required for rock crushing activities. The 
additional classification, if needed, will not change PacRim’s obligations under the Department’s 
Minor Permit Program, however, it may lead to additional requirements under the NSPS program. 
Succinctly, if PacRim operates discrete equipment to processes non-metallic minerals, as defined by 
40 CFR 60 Subpart OOO, then they must observe the requirements of this subpart in addition to the 
requirements for the processing of coal or its refuse, as defined by 40 CFR 60 Subpart Y. 

 
Response: 
So noted.  At this time, PacRim does not anticipate the need for rock crushing equipment subject to the 
provisions of 40 CFR Part 60 Subpart OOO.  Based on the materials at the site, only intermittent 
screening of aggregate material (glacial till and alluvium) is anticipated. 
 
ADEC's Comment: 

Model Selection 
The U.S. Environmental Protection Agency (EPA) released new versions of AERMOD and AERMET 
subsequent to PacRim’s protocol submittal. PacRim will need to use these new versions, AERMOD 
version 12345 and AERMET version 12345, along with the current version of AERMAP, version 
11103, unless EPA issues additional updates prior to beginning the ambient analysis in earnest. 
 

The new versions of AERMOD and AERMET contain optional algorithms for addressing low wind speed 
conditions. The Department does not yet know whether these options have merit for PacRim’s analysis, 
and if so, how these options would affect the modeled results. If PacRim elects to use these non-
guideline options, they will need to clearly state this in their application and provide their basis for use. 
Use of these non-guideline options would require both EPA Region 
10 and Department approval, and would also be subject to public comment. 
 
PacRim does not present a clear method to address dry deposition and they do not discuss which 
deposition algorithm will be used in the modeling analysis. The modeling protocol cites the ADEC 
Modeling Review Procedures Manual as dry deposition guidance. This guidance is non-specific and 
is not the newest resource available as disclaimed on the first page of the manual. Typically, the 
Department relies on the applicant to develop site-specific parameters for deposition through a 
combination of efforts such as monitoring, sampling, or literature review. Moreover, if PacRim uses 
the non-guideline Method 2 algorithm to characterize dry deposition, both Department and Region 
10 approval will be required, a review of the assumed particle characterization will be conducted, 
and a public 30-day public notice period must be observed. Therefore, PacRim must explicitly detail 
their approach for deposition. 

 
Response: 
PacRim will use AERMOD version 12345, AERMET version 12345, and AERMAP version 11103 for 
the Chuitna project, or will use any newer version(s) if issued before the ambient analysis begins in 
earnest.  PacRim anticipates initiating analysis within 2 weeks of ADEC approval of this addendum 



Letter to Renovatio, Alaska Department of Environmental Conservation 
RE: Response to Department Comments Regarding PacRim's Modeling Protocol for the Chuitna Project, December 27, 2012 
February 26, 2013 

Page 3 of 6 
 
 

information to the protocol.  At this time, PacRim does not anticipate employing either low wind speed 
beta options; PacRim does recognize that use of these non-guideline options would necessitate both EPA 
Region 10 and ADEC approval, and be subject to public comment. 
 
PacRim proposes to use the dry deposition algorithm provided in AERMOD.  Specifically, particle 
deposition Method 1 (as described in the AERMOD User's Guide) will be followed.  Method 1 requires 
the user to specify the particle diameter, mass fraction, and particle density for each particle size category 
listed.  For fugitive dust sources, PacRim proposes the following parameters for the dry deposition 
algorithm: 
 
Particle Diameter Range(μm) 0.0-1.0 1.0-2.5 2.5-5.0 5.0-10.0 
Mass Mean Particle Diameter (μm) 0.630 1.851 3.884 7.768 
Mass Fraction 0.19 0.24 0.24 0.33 
Particle Density (g/cm3) 1.0 1.0 1.0 1.0 
 
For point sources, PacRim proposes the following parameters for dry deposition:  
 
Particle Diameter Range(μm) 0.0-1.0 1.0-2.5 
Mass Mean Particle Diameter (μm) 0.630 1.851 
Mass Fraction 0.44 0.56 
Particle Density (g/cm3) 1.0 1.0 
      
The deposition values PacRim proposes mirror the aerodynamic particle size distribution data gathered 
and presented in an EPA study from a surface coal mine (Modeling Fugitive Dust Impacts from Surface 
Coal Mine Operations - Phase II and Phase III), and should be representative of similar types of 
operations at Chuitna.  As Chuitna has not yet been built, site-specific, on-site data are not available.  
PacRim has conducted an extensive literature search on this issue and has found no more recent or 
relevant studies/data.  To the contrary, this approach is widely used for many mining and other fugitive 
dust applications.    
 
ADEC's Comment: 

Source Type Information 
The protocol addresses the modeling of mine emissions in general terms. Particularly, PacRim 
broadly describes an approach that uses discrete volume and area sources for their fugitive 
emissions. Additional detail of PacRim’s approach is needed to review and approve PacRim’s 
characterization of their emission activities. The Department also encourages PacRim to consider the 
newly developed line-source option for characterizing their haul roads. 

 
Response: 
As described in the modeling protocol, the AERMOD option OPENPIT is not appropriate for the shallow 
pits at Chuitna.  The protocol states that mining areas (pits), access roads, conveyors and stock piles will 
be modeled as area sources, and haul roads within the mine will be characterized as adjacent volume 
sources, per recommendations by EPA's Haul Road Workgroup in their memorandum Haul Road 
Workgroup Final Report Submission to EPA-OAQPS (Air Quality Modeling Group, March 2, 2012).  
Emissions will be apportioned within their respective area or volume source based on the final emissions 
inventory and mine plan.  Table B-1 in Attachment B provides an apportioning example for a generic 
mine plan.  Table B-1 is not meant to provide Chuitna-specific data, however, it does depict the overall 
methodology for characterizing mine emissions.  This approach is widely used in all western states in the 
lower 48.   
 

PacRim does not plan on using the "LINE" source option now available in AERMOD version 12345.  As 
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discussed in EPA's Model Change Bulletin (MCB) #8, the LINE source algorithm as employed in 
AERMOD is not truly a line source algorithm, as has been implemented in other dispersion models, but 
simply a different method of entering an area source.  Specific text from MCB #8 discussing the 
implementation of LINE source algorithm in AERMOD is listed below: 
  

A new LINE source type has been included that allows users to specify line-type 
sources based on a start-point and end-point of a line and the width of a line, as 
an alternative to the current AREA source type for rectangular sources.  The 
LINE source type utilizes the same routines as the AREA source type, and will 
give identical results for equivalent source inputs (emphasis added).  

 
Given that the "line" source option in AERMOD appears to be in conflict with EPA's Haul Road 
Workgroup March 2, 2012 memorandum, this suggests that PacRim has the option of using either area or 
volume sources to characterize roads.  In light of this, PacRim has employed both characterizations, with 
the relatively short on-site roads characterized as VOLUME sources, and relatively long off-site roads 
being characterized as AREA sources.  In this same vein, the overland conveyor belt is also being 
characterized as an elevated AREA source.  Use of AREA sources in both cases allow for efficient use of 
computer resources, which would quickly be overwhelmed if adjacent (or even alternate) volume sources 
were used.  No benefit would be obtained by using the "LINE" source method of entering in AREA 
sources, as the model is already setup with AREA sources and model results would be identical.   
 
ADEC's Comment: 

Receptor Grid Description 
PacRim proposes a project-wide receptor density of 200 meters. This density is unlikely to provide a 
sufficient resolution to thoroughly assess project-wide impacts as previously discussed with the 
Department. Therefore, a finer resolution of receptor density is required in areas where PacRim 
anticipates strong concentration gradients, e.g. the Ladd Landing near-field areas and intersections 
of public thoroughfares such as roadways. The Department recommends an initial receptor density 
of 25 meters in these areas of potentially strong concentration gradients. However, PacRim may 
need to alter the density and range of the finer density grids in order to ensure that the maximum 
impacts are adequately simulated. 
 
The modeling protocol delineates an ambient air boundary for Chuitna inside which modeled 
impacts will not be assessed. No control plan or control authority is discussed for those areas 
excluded from ambient air. The Department has previously stated that thick brush, such as that 
found around much of the mine site proper, is an acceptable physical boundary in this regard. 
However, other boundary areas remain without discussion, such as the Ladd Landing area or 
public road crossings, and therefore must be addressed. 

 
Response: 
PacRim has proposed a grid of 200-meter spaced receptors for most areas of the project. In response to 
ADEC's desire for a finer receptor density in areas of higher concentration predictions, PacRim proposes 
to place receptors at 50-meter spacing in areas near the mine where 24-hour PM10 concentrations may be 
elevated (above 120 μg/m3).  Receptors will also be placed at 50-meter intervals along the public road 
through the Ladd Landing area.  Even at 50-meter spacing, computational resource requirements are 
extensive.  Given the variability of mine fugitive emission characteristics and any model's accuracy 
limitations for these types of source-receptor combinations, PacRim believes that additional resolution 
beyond 50 meters in modeled hot-spots is unnecessary. 
 
With respect to the Department's question on ambient air boundary control plan, please note that a 
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detailed Public Access Management Control Plan was submitted as part of Appendix 7 of PacRim's prior 
application package dated December 18, 2007.  While minor adjustments may be required for present 
purposes, we are providing the plan in Attachment C herein for your general consideration.  This plan was 
prepared in accordance with Division guidance and was consistent with other Division-approved plans for 
mining activities as of that date.  Please advise as to the Division's ongoing acceptability of this general 
approach.   PacRim considers this a draft and will work with ADEC and refine this plan as necessary. 
 

ADEC's Comment: 
Meteorological Data 
The modeling protocol is silent on the proposed meteorological surface parameters, i.e. albedo, 
surface roughness, Bowen ratio. The Department notes that Ladd Landing parameters have been 
previously approved for ConocoPhilips Alaska, Inc.’s Beluga River Unit and parameters were 
included with PacRim’s previous submission for a minor permit, but the current approach is unclear. 
Therefore, clarification of the proposed surface parameters is required. 

 
Response: 
As noted above, the Division has previously approved the Ladd Landing meteorological surface 
parameters.  These parameters, as shown below in Table 1, were used in the processing of the Ladd 
Landing meteorological data in the latest version of AERMET dated 12345. 
  

Table 1.  Ladd Landing Surface Parameters 

Month 
Albedo Bowen Ratio Surface Roughness 
Sector Sector Sector 

35 - 225 225 - 35 35 - 225 225 - 35 35 - 225 225 - 35 
January 0.552 0.552 0.500 0.500 0.002 0.618 
February 0.552 0.552 0.500 0.500 0.002 0.618 

March 0.122 0.122 0.296 0.296 0.001 0.765 
April 0.122 0.122 0.296 0.296 0.001 0.765 
May 0.122 0.122 0.296 0.296 0.001 0.765 
June 0.113 0.113 0.189 0.189 0.001 0.851 
July 0.113 0.113 0.189 0.189 0.001 0.851 

August 0.113 0.113 0.189 0.189 0.001 0.851 
September 0.131 0.131 0.338 0.338 0.001 0.765 

October 0.131 0.131 0.338 0.338 0.001 0.765 
November 0.131 0.131 0.338 0.338 0.001 0.765 
December 0.552 0.552 0.500 0.500 0.002 0.618 

 
For processing of the meteorological data for the Mine site, PacRim used ADEC guidance supplied in the 
document “ADEC Guidance re AERMET Geometric Means” (June 17, 2009) because NLCD1992 
categorizations (which would be used in AERSURFACE processing) are unavailable for this area.  Aerial 
photography was utilized to determine land use fractions for albedo, surface roughness and Bowen ratio 
classifications.  Table 2 shows the specific surface parameter values PacRim used in the Mine 
meteorological data processing.  PacRim will provide additional documentation of how we derived these 
values if the Division so requests. 
  

Table 2 - Mine Site Surface Parameters

Month Albedo Bowen Ratio
Surface 

Roughness   
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January 0.130 0.270 0.900  

February 0.130 0.270 0.900  

March 0.130 0.390 0.900  

April 0.130 0.390 0.900  

May 0.130 0.390 0.900  

June 0.130 0.390 0.900  

July 0.130 0.390 0.900  

August 0.130 0.390 0.900  

September 0.380 0.500 0.790  

October 0.380 0.500 0.790  

November 0.380 0.500 0.790  

December 0.130 0.270 0.900  

 
We believe this correspondence fully addresses the Division comments/concerns.   
 
We also offer an additional observation on emission factors.  With the exception of some of the more 
specific Wyoming emissions factors as we have presented under separate cover, the modeling defaults to 
the AP-42 published values.  However, we have identified at least some of these to be extremely 
conservative.  For example, PacRim believes the AP-42 default silt percentage for bulldozers operating on 
coal will overestimate PM emissions from the Chuitna Mine. The value presented in AP-42 for this 
operation is 8.6% (AP-42, Table 11.9-3). We have researched coal analyses at other mines in Alaska and 
the western U.S. and have found the silt percentages to be significantly (over 50%) lower than this 
default. Section 11.9 of AP-42 notes "..actual silt content of coal or overburden measured at a facility 
should be used instead of estimated values." As the Chuitna Mine is not yet operating, we do not have 
site-specific coal silt values to use in our emission calculations at this time. PacRim requests that any 
future emission calculations or modeling requirements incorporate the appropriate site-specific values 
where available. 
 
Please let us know if you have further questions or comments.  We look forward to your consideration of 
our responses. 
 
Sincerely, 
 
 
 
Dan Graham, PE 
Chuitna Project Manager 



 

 
 

 
 
 
 
Attachment A 
 
Potential-to-Emit Calculations for Sources  
Potentially Subject to ADEC's 10 Ton-per-Year  
PM2.5 Applicability Threshold 



 

 
 

Calculations 
 

Below are calculations for sources potentially subject to the ADEC's applicability threshold of 10 
tons per year for PM2.5.   Total emissions are summarized in Table A-1. 
 
 
Source: Truck Dump 
 
The uncontrolled emission factor equation for this source is from Wyoming DEQ, with a TSP to 
PM10 ratio of 0.3 and a PM2.5 to PM10 ratio of 0.1.  This source is controlled with a stilling shed, 
at an assumed level of 85%.  Assuming 14,053,118 tons of coal dumped, the PM2.5 emissions 
for this source are:     
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Source: Crusher 
 
This source is controlled with a baghouse with emissions at 0.005 grains per dry standard cubic 
foot (gr/dscf).  The volumetric flow rate is 10,000 dscfm.  Emissions for this source are 
calculated as follows: 
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PM2.5 is conservatively assumed to be equivalent to PM10. 
 
 



 

 
 

Source: Transfer Point 
The uncontrolled emission factor equation for this source for PM10 is from AP-42 Section 13.2.4 
and is as follows: 
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U= wind speed 6 mph  
M=10.4% moisture. 
 
Thus, for PM10: 
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For PM2.5, the PM10 emission factor is multiplied by the AP-42 ratio 0.1.  Thus, the PM2.5 
emission factor is 0.000014 lbs/ton.  Assuming a throughput of 14,053,118 tons of coal per year, 
uncontrolled emissions for one transfer point are as follows: 
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For transfer points with a partial enclosure, the assumed control efficiency is 50% such that: 
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For transfer points with a full enclosure, the assumed control efficiency is 90% such that: 
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At this time, 16 total transfer points are planned, with 4 being open, 9 being partially enclosed 
and 3 being fully enclosed.     
 
 
Source: Wind Erosion Emissions from the Overland Coal Conveyor 
The uncontrolled emission factor equation for this source is from Wyoming DEQ, with wind 
speed (U) at 6.1 meters per second (m/s), which is the conveyor speed, a TSP to PM10 ratio of 
0.3 and a PM2.5 to PM10 ratio of 0.15.       
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Assuming a 72-inch wide conveyor belt 11.71 miles long yields 8.52 acres of exposed area.  
Assuming the conveyor belt is covered, for a control efficiency of 90%, annual emissions are: 
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Source: Wind Erosion on Stockpile 
The same uncontrolled WDEQ emission factor applied to the overland conveyor belt is applied 
to the stockpile, except that the wind speed is at 2.47 m/s, which is on-site wind speed.  The 
stock pile has an area of 15 acres.  In addition, the pile will be watered for a control efficiency of 
50%, and the number of wet days (days with liquid precipitation of at least 0.01 inches) equal 
120.  Thus, emissions from the stockpile are calculated as follows: 
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Source: 25 MMBtu/hr Natural Gas-Fired Boiler 
For this source, the emission factor listed in AP-42 Section 1.4 is used, with Table 1.4-2 listing 
for total particulates 7.6 lbs/106 scf.  If natural gas is assumed to be 1050 Btu/scf, and the 25 
MMBtu/hr boiler will consume approximately 23,810 scf/hour.  Annual emissions are calculated 
as follows: 
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It is conservatively assumed that all particulates equates to PM2.5 from this source.



 

 
 

Emission Totals 
Total PM2.5 emissions from sources potentially subject to ADEC threshold applicability are 
summarized below by individual source in Table A-1. The total is 7.32 tons/year and is below the 
threshold of 10 tons/year. 
 

 
Table A-1.  PM2.5 Emissions from Sources Subject to ADEC Threshold Applicability 

Source Control Method 
Percent 
Control 

PM2.5 
(tons/year) 

Truck dump Stilling shed 85 0.40 
Crusher Baghouse (0.005 gr/dscf)   1.88 
Transfer Point 1 Partial enclosure 50 0.05 
Transfer Point 2 Partial enclosure 50 0.05 
Transfer Point 3 Partial enclosure 50 0.05 
Transfer Point 4 Partial enclosure 50 0.05 
Transfer Point 5 Partial enclosure 50 0.05 
Transfer Point 6 Full enclosure 50 0.05 
Transfer Point 7 Partial enclosure 50 0.05 
Transfer Point 8 Open 0 0.10 
Transfer Point 9 Partial enclosure 50 0.05 
Transfer Point 10 Partial enclosure 50 0.05 
Transfer Point 11 Partial enclosure 50 0.05 
Transfer Point 12 Full enclosure 90 0.01 
Transfer Point 13 Full enclosure 90 0.01 
Transfer Point 14 Open 0 0.10 
Transfer Point 15 Open 0 0.10 
Transfer Point 16 Open 0 0.10 
Coal on Conveyor Partially covered 90 0.92 
25 MMBtu/hr Boiler None 0 0.79 
15A Stockpile at 
Ladd 

Watering and 120 wet 
days 50 2.41 

Total     7.32 
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Table B-1.  Example Apportioning for a Generic Mine 

    
Topsoil 
Area 1 

Topsoil 
Area 2 

Overburden 
Removal 

Area Pit Area Backfill Area 
Coal Haul 
Road 1 

Coal Haul 
Road 2 

Topsoil 
Haul 
Road 

Overburden 
Haul Road 

Plant 3 
Truck Dump 

Plant 1&2 
Truck 
Dump 

Emission Activities 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

PM-10 
Emissions 

(g/s) 

Topsoil Removal (T/S) 0.04 0.03 0.02                   

Scrapers on Topsoil 0.24 0.14 0.09                   

Topsoil Truck Travel 0.19               0.19       

Coal Removal 0.41       0.41               

OB Removal (T/S) 19.08     11.05   8.03             

Scrapers on OB 0.14     0.08   0.06             

OB Blasting 0.27     0.27                 

Coal Blasting 0.06       0.06               

OB Haul Roads 5.73                 5.73     
Coal Haul Road to 
Plant 3 Dump 5.62           5.62           
Coal Haul Road to 
Plant 1&2 Dump 0.63             0.63         
Coal Dumping at Plant 
3 Dump 0.35                   0.35   
Coal Dumping at Plant 
1&2 Dump 0.06                     0.06 

Dozers on OB 0.55     0.32   0.23             
Dozers & Loaders on 
Coal 2.91       2.91               

Graders 3.08           1.08 0.11 0.08 1.81     

Water Trucks 0.22           0.08 0.01 0.01 0.13     

Wind Erosion 5.50 1.00 0.65 1.46 1.33 1.06             

Total 45.11 1.17 0.76 13.18 4.72 9.39 6.78 0.75 0.28 7.67 0.35 0.06 

               



 

 
 

 
Table B-1.  Example Apportioning for a Generic Mine (Continued) 
Modeling Summary:             

Source 
Description   

Topsoil 
Area 1 

Topsoil Area 
2 

Overburden 
Removal Area Pit Area Backfill Area 

Coal Haul 
Road 1 

Coal Haul 
Road 2 

Topsoil Haul 
Road 

Overburden 
Haul Road 

Plant 3 
Truck Dump 

Plant 1&2 
Truck Dump 

    
Area Area Area Area Area Volumes     

HR1_1-90 
Volumes    

HR2_1-180 
Volumes 

TSHR_1-65 
Volumes 

OBHR_1-50 Area Area 

    

SW X-Coordinate   463806.4 464698.8 464212.4 464709.7 465850.6 -- -- -- -- 466979.1 470734.3 

SW Y-Coordinate   4879507.7 4881428.7 4879575.5 4879743.3 4879602.3 -- -- -- -- 4882623.43 4882952.92 

Angle   0.0 349.9 0.0 0.0 0.0  --   --   --   --  0.0000 0.0000 
Area X-Dimension 
(m)   962.0 1820.3 1301.3 1628.6 964.9  --   --   --   --  50 50 
Area Y-Dimension 
(m)   1262.8 433.9 1366.2 994.4 1339.5  --   --   --   --  50 50 

Area (m2)   1,214,805 789,870 1,777,931 1,619,480 1,292,492  --   --   --   --  2,500 2,500 

Emissions (g/s)  1.17 0.76 13.18 4.72 9.39 6.78 0.75 0.28 7.67 0.35 0.06 

Road Width (m)    --   --   --   --   --  30 30 30 30  --   --  
Road Segment 
Length (m)    --   --   --   --   --  3,043 6,895 2,071 1,542  --   --  
Number of 
Volume Sources    --   --   --   --   --  90 180 65 50  --   --  
Model Emission 
Rate1:     9.626E-07 9.626E-07 7.416E-06 2.912E-06 7.262E-06 7.532E-02 4.185E-03 4.238E-03 1.534E-01 1.411E-04 2.476E-05 

             

1.  Units are g/s-m2 for area sources.          
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Public Access Control Management Plan 

Purpose 

The purpose of this Public Access Control Management Plan for the Chuitna Coal Project is to 
protect the general public from health and safety hazards associated with the mining and related 
support activities being conducted, while maintaining a high level of security, within the 
boundaries of the Project site facilities. This plan addresses several regulatory requirements: 

1. The Alaska Surface Coal Mine Control and Reclamation Act requires 
development and implementation of an Air Pollution Control Plan and compliance 
with all federal and state air quality laws and regulations.  11 AAC 90.079; 11 
AAC 90.421. 

2. The Alaska Department of Environmental Conservation - Division of Air Quality, 
in implementing the Clean Air Act, requires that an ambient air boundary be 
established in concert with a public control plan in order to protect members of 
the public from emissions generated by the facility.  

3. The Mine Safety Health Administration (MSHA) governs all activities which occur 
on mine sites in the United States as prescribed in 30 CFR Part 57. MSHA 
regulations particularly describe training requirements for all personnel at the 
mine site and that visitors to the mine must receive initial hazard training and be 
accompanied by an experienced miner at all times. 

4. The US Coast Guard also has regulatory requirements under 33 CFR Part 105. 
These requirements may be applicable to the Ladd Coal Export Terminal and 
describe the necessary actions to be taken by the Project to ensure the security 
of this facility is maintained while handling cargo. 

The private and public land managers are aligned with the intent and scope of this plan as 
presented herein. 

Introduction 

The Chuitna Coal Project (“Project”) is a proposed surface coal mine and export development 
located approximately 45 miles west of Anchorage in the Beluga Coal Field of Southcentral 
Alaska. Land ownership in the Project area consists of a combination of public (State of Alaska, 
and Kenai Peninsula Borough) and private entities (Mental Health Trust and Tyonek Native 
Corporation).  PacRim Coal, LLC is the operator. 

The intent of this document is to describe the Public Access Control Management Plan that will 
be used to protect the general public from potential health and safety hazards associated with 
mining and related support activities proposed for the Chuitna Coal Project. Potential hazards 
include: 

 Heavy equipment operation at the mine site and export development at Ladd Landing; and 
 Transportation of consumables on the main access road; 
 Transport of coal by covered conveyor belt along the Chuitna Project Infrastructure from 

the Chuitna Coal Mine to the Ladd Coal Export Terminal; 
 Receipt and handling of materials and supplies at the Ladd Logistics Center. 



 

 
 

Each of these activities will involve hazards that could affect the public should they be 
unaccompanied by an experienced employee of the Chuitna Coal Project within the area of the 
Project site facilities as defined on the attached map showing the facility boundaries. 

This plan describes the provisions for managing public access in both "controlled" and 
"restricted" areas. The controlled areas are within the Project ownership boundaries. The 
restricted areas are the permit boundary and/or the posted operation or affected area boundary. 
The public will be allowed periodic, transient passage through controlled areas.  Access within 
the restricted (affected) area is limited to Project employees utilizing Project vehicles or vendors 
who have been previously authorized and hazard trained as required by regulations to operation 
within the Project area.  Areas which are outside the posted affected area (restricted) but within 
Project ownership can be accessed by prior approval from Project personnel.  These areas are 
limited to Project periphery which has not been affected by Project operations and include 
adjoining trails, streams, roads, and similar access points.  Access across these areas would be 
permitted by foot, motorized vehicles and/or animal assisted modes of transportation.   Access 
and use of Chuitna Coal Project private mine roads, landing strips, and other facilities is not 
allowed by non-project personnel except in emergency situations. The public will not be allowed 
unaccompanied transient passage at any time through restricted areas. 

Public Access Control Management Measures Geographical Barriers 

Several natural geographic features serve as barriers to access the Chuitna Coal Project area.  
These include the following: 

 Wetland/bogs 

 Streams and rivers such as the Chuit River, 3 Mile Creek, and Cook Inlet shoreline 

 Natural bluffs, cliffs, or steep slopes 

Physical Barriers - Postings 

The intent of the signage is, in compliance with the Clean Air Act, to preclude public access 
from the industrial facility. The Project will commit to precluding public access, for the duration of 
the mining and related reclamation operations, from land adjacent to the Project affected area 
on both the north and south sides of the Chuitna Project Infrastructure from the Ladd Logistics 
Center west along the Chuitna Project Infrastructure to and including the Chuitna Coal Mine. 

Strategically located sign postings will also be placed along the facility boundary in the unlikely 
event that a member of the public has found their way to the mine site (please see the attached 
map). The signs restricting public access will warn the public of the potential health and safety 
hazards and state that trespassing within the facility boundary is prohibited. 

The signs, as shown below, will be placed at the private land boundaries near the Project site as 
shown on the attached drawing as well as all roads, trails, and other identified points of access 
intersecting the affected areas of the Project. The area surrounding the signs will be cleared of 
vegetation and will provide unrestricted viewing of the signs to the public. The signs will be 
approximately 1 foot high by 2 feet wide. 

 

 



 

 
 

 

 
 

DANGER 

CHUITNA COAL PROJECT 

DANGER - HEAVY EQUIPMENT IN OPERATION  

CLOSED TO THE PUBLIC - NO TRESPASSING 

- No Trespassing Allowed - 

 

Public Access Management Strategies - Upland 

Visitors to the area will be supplied with a map of the controlled and restricted access zones by 
contacting the Project security at the personnel housing and Ladd Logistics Center facilities. 
This map will provide the areas of restricted and controlled access. Members of the public 
wishing to traverse the controlled areas of the site will be requested to contact Project security 
directly by using the contact number provided in the handout. 

Should an uninformed member of the public enter the restricted or controlled areas without prior 
notification to Project Security, a mineworker will notify Project Security immediately. Project 
Security will then approach the individual(s) and inform them of the situation and the limitations 
of access to and through the project. The visitor will then be provided with the information on the 
areas of restricted and controlled access and will be accompanied to an agreed point outside of 
these zones. 

Public Access Management Strategies for the Ladd Landing Area 

During construction, Project Security will work with public on coordinating access to beach area 
at Ladd Landing with Project activities.  Care will be taken to ensure that the public has access 
to areas as allowed by property ownership and within scheduling of Project construction 
activities in these areas.  Safety of the public during this time will be carefully evaluated to 
ensure that any potential accidents are avoided.   

Following completion of construction of Ladd Coal Export Terminal and Ladd Logistics Center 
facilities, there will not be access to the Chuitna Coal Project facilities by the public.  All facilities 
will be designed and constructed to allow access along the beach by the public, as necessary.  
Project boundaries and overhead facilities will be marked so that the public can easily discern 
areas which are restricted and limit their movements due to height limitations, tidal conditions, or 
other natural conditions. 

The sign specifications for the private marine terminal are: 

 Each sign will be 2 feet high by 4 feet wide and will be mounted on posts. 
 Each sign will be inspected semi-annually and will be repaired or replaced, as necessary. 
 Each sign will be free of visible obstructions. 
 Each sign will read: 



 

 
 

 

PRIVATE MARINE FACILITY 

CHUITNA COAL PROJECT 

In case of emergency, contact Facility Superintendent or Project Security 

NO TRESPASSING – CLOSED to the PUBLIC 

 

 
 



 

 

 



The following is in response to a request from ADEC for supporting information on the 
derivation of the surface parameters for the PacRim Chuitna Mine meteorological site 
data used for AERMOD modeling.  While preparing the supporting information we noted 
that Table 2 submitted with the February 27, 2013 Response to Department Comments 
letter was incorrect.  We apologize for the error and have included the correct table 
below. 
 

Table 2 - Mine Site Surface Parameters       
    

Month AERMET 
Season 

Albedo Bowen 
Ratio 

Surface 
Roughness    

January 1 (Winter) 0.380 0.500 0.790    
February 1 (Winter) 0.380 0.500 0.790    

March 1 (Winter) 0.380 0.500 0.790    
April 2 (Spring) 0.130 0.370 0.900    
May 2 (Spring) 0.130 0.370 0.900    
June 3 (Summer) 0.130 0.270 0.900    
July 3 (Summer) 0.130 0.270 0.900    

August 3 (Summer) 0.130 0.270 0.900    
September 4 (Autumn) 0.130 0.390 0.900    

October 4 (Autumn) 0.130 0.390 0.900    
November 1 (Winter) 0.380 0.500 0.790    
December 1 (Winter) 0.380 0.500 0.790    

 
The derivation of the surface parameters shown above used the guidance specified in the 
documents “ADEC Guidance re AERMET Geometric Means” (June 17, 2009), 
AERMET (version 12345) user’s guide and AERSURFACE (version 13016) user’s 
guide.   
 
Available aerial imagery was used to determine land-use fractions, as shown in the 
attached figures.  Figure 1 identifies the 10 kilometer by 10 kilometer domain used for 
the determination of albedo and Bowen Ratio land-use fractions. Figure 2 shows an 
overlay of the specific land-use fractions used for the determination of the albedo and 
Bowen Ratio values.  Figures 3 and 4 also show available aerial imagery identifying a 1-
kilometer radius for determination of surface roughness length, with Figure 3 identifying 
the area and Figure 4 showing an overlay of the specific land-use fraction.  Note that due 
to the homogeneity of the area around the Mine meteorological site, a single sector of 360 
degrees was used to determine each of the surface parameters. 
 
Using these land-use fractions, mean albedo, Bowen Ratio and surface roughness length 
were determined for each season, using the ADEC guidance identified above.  Seasonal 
values were then assigned to the appropriate month, with Season 1 (winter) 
corresponding to November, December, January, February and March; Season 2 (spring) 
equating to April and May; Season 3 (summer) corresponding to June, July and August; 
and Season 4 (autumn) equating to September and October.  Note that the winter season 
was expanded and the spring and autumn seasons were shortened from the traditional 



definitions to reflect local climatological characteristics.  The attached Table 1 shows the 
specific fractions for each land-use type and surface parameters used to derive the values 
listed in Table 2.    These mean values in Table 2 were used in AERMET stage 3 inputs, 
and processed surface and profile files were used for modeling.   
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Figure 1 - Chuitna Mine 10 km Domain Analysis
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Figure 2 - Chuitna Mine 10 km Domain Analysis (Land Use)
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Figure 3 - Chuitna Mine 1 km Domain Analysis
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Figure 4 - Chuitna Mine 1 km Domain Analysis (Land Use)



Table 1
PacRim Coal
Chuitna Mine
Mine Site Surface Derivation
Based on "ADEC Guidance re AERMET Geometric Means” (June 17, 2009)

Albedo - 10km Domain 1 2 3 4

Area
Fraction of 
Total Area

(km2)
Evergreen Forest 78.32 0.78 0.35 0.12 0.12 0.12
Shrub 21.68 0.22 0.5 0.18 0.18 0.18
Water 0.00 0.00 0.1 0.1 0.1 0.1
Total 100.00 1.00

0.38 0.13 0.13 0.13

Bowen Ratio - 10km Domain 1 2 3 4

Area
Fraction of 
Total Area sz sz sz sz

(km2) (m) (m) (m) (m)
Evergreen Forest 78.32 0.78 0.5 0.3 0.2 0.3
Shrub 21.68 0.22 0.5 0.8 0.8 1
Water 0.00 0.00 0.1 0.1 0.1 0.1
Total 100.00 1.00

0.50 0.37 0.27 0.39

Surface Roughness Length 1km Radius 1 2 3 4

Area
Fraction of 
Total Area Distance Weighting sz sz sz sz

(km2) (km) (frac/dist) (m) (m) (m) (m)
Evergreen Forest 2.47 0.79 0.5 1.6 1.3 1.3 1.3 1.3
Shrub 0.63 0.20 0.5 0.4 0.15 0.3 0.3 0.3
Water 0.04 0.01 0.7 0.0 0.001 0.001 0.001 0.001
Total 3.14 1.00 2.0

0.79 0.90 0.90 0.90

1 Months included in each AERMET season are as follows: 

1 - November, December, January, February, March

2 - April, May

3 - June, July, August

4 - September, October
2 Based on Anchorage Intl AP, AK 1971-2000 Climatography

AERMET Season1

Mean Albedo

AERMET Season1

Mean Surface Roughness Length

AERMET Season - Wet1,2

Mean Bowen Ratio



 

 

 



 

Clean Air 

Department of Environmental 

Conservation 
 

DIVISION OF AIR QUALITY 
Air Permits Program 

 

410 Willoughby Avenue, Suite 303 

PO Box 111800 

Juneau, AK 99811-1800 

Main: 907-465-5100 

Toll free: 866-241-2805 

fax: 907-465-5129 

http://dec.alaska.gov/air/index.htm 

Sent via E-Mail 
 
 
April 2, 2013 
 
 
Dan Graham, PE 
Chuitna Coal Project Manager 
PacRim Coal, LP 
1007 West 3rd Avenue, Suite 304 
Anchorage, AK 99501 

 
Subject: Approval of the PacRim Coal, LP (PacRim) Modeling Protocol and Protocol Supplement for 

the Chuitna Coal (Chuitna) Project 
 
Dear Mr. Graham: 
 
The Alaska Department of Environmental Conservation (Department) is approving, with comment, 
PacRim’s 8 October, 2012 modeling protocol and the 27 February, 2013 supplement submitted in support 
of the Chuitna Project. McVehil-Monnett Associates, Inc. (MMA) prepared both submissions on behalf of 
PacRim. The Department’s enclosed comments on PacRim’s protocol and supplement detail what is 
anticipated to be included in the modeling analysis to be submitted with the Chuitna Project minor permit 
application and articulate any expectations or concerns. The enclosed comments supersede those previously 
issued by the Department on 27 December, 2012. 
 
The Department reviews modeling protocols on a case-by-case basis for a specific project at a stationary 
source. Therefore, the enclosed comments only apply to the modeling protocol for the Chuitna Project that 
details the construction of a surface coal mine in the Beluga Coal Field region of south-central Alaska. The 
Department’s understanding of this project is summarized below. 
 
PacRim’s Chuitna Project entails the construction of a surface coal mine, a coal preparation plant, an 
approximately eight-mile over-land conveyor from the mine, and a storage and export facility at the 
terminus of the conveyor in Ladd Landing. PacRim plans to construct ancillary facilities including worker 
housing and an airstrip near the mine site that will receive supplemental high-line power from the Beluga 
Power Station. The Chuitna Project is located approximately three-to-nine miles north-northwest of Tyonek 
and approximately 45 miles west of Anchorage. 
 
The Chuitna Project requires minor permit review under 18 AAC 50.502(c)(1) for the emissions of coarse 
particulate matter (PM-10) in excess of 15 tons per year (tpy). The project also requires minor permit review 
under 18 AAC 50.502(b)(5) for the construction of a coal preparation plant. No pollutants are discussed in 
PacRim’s modeling protocol or supplement that will exceed the Prevention of Significant Deterioration 
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Alaska Department of Environmental Conservation Comments Regarding 

PacRim Coal, LP’s Modeling Protocol and Protocol Supplement for the 

Chuitna Coal Project 
April 2, 2013 

 
The following comments provide specific concurrence to major topics, or provide caveats for approval of 
specific items, regarding PacRim Coal LP’s (PacRim’s) 8 October, 2012 modeling protocol and the 27 
February, 2013 supplement for the Chuitna Coal (Chuitna) Project. The Alaska Department of 
Environmental Conservation’s (Department’s) comments follow the same format presented in PacRim’s 
modeling protocol and supersede those comments previously issued. Any section not listed here, but 
which is included in the modeling protocol, means the approach was reviewed without comment, or the 
section contained background information that did not warrant comment. Topics that are discussed in 
multiple sections of the protocol are only addressed once. 
 

Introduction 
 
The Department appraised PacRim of revisions to existing regulations that were signed by Alaska’s Lieutenant 
Governor on 5 December, 2012, which became effective on 4 January, 2013. These revisions include a new minor 
permit trigger under 18 AAC 50.502(c)(1) for fine particulate matter (PM-2.5) emissions in excess of 10 tons per 
year (tpy). PacRim subsequently estimated their PM-2.5 impacts from the Chuitna Project to be 7.3 tpy, which is 
less than the 10 tpy emissions trigger. Therefore, modeling of the PM-2.5 impacts is not required. 
 

Preliminary Emissions Estimates 
 
In preliminary discussions with the Department, PacRim proposed using emission factors developed by the State of 
Wyoming Department of Environmental Quality in lieu of the U.S. Environmental Protection Agency’s (EPA’s) AP-
42 emission factors. The Department initially questioned the robustness of Wyoming’s emission factors as 
proposed for use in the Chuitna Project. Therefore, PacRim subsequently proposed a post-construction ambient air 
monitoring program to ensure the ongoing robustness of these factors. As such, the proposed monitoring program 
will be a critical aspect of ensuring the coarse particulate matter (PM-10) ambient air quality standard is protected. 
The Department intends to implement PacRim’s proposed monitoring program through enforceable permit 
conditions and will likely establish increasingly restrictive action levels to ensure the PM-10 ambient air quality 
standard is protected.  
 
PacRim requested clarification of what these action levels will entail in their 27 February, 2013 protocol 
supplement. In a 1 March, 2013 discussion with Dan Graham of PacRim, the Department explained that the 
increasingly restrictive action levels may necessitate requirements to reduce emissions based on monitored 
results. The Department is, however, unable to present specific details of this approach prior to evaluating the 
assumptions contained in the forthcoming application. The Department may also develop its action level strategy 
based on a review of mining permits from the state of Wyoming that use a similar approach. PacRim may propose 
actions and thresholds in their minor permit application. 
 

Model Selection 
 
The model versions listed in PacRim’s 8 October, 2012 protocol are not the most recent as described in the 
Department’s 27 December, 2012 protocol comments. In their 27 February, 2012 protocol supplement, PacRim 
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stated that they would use the most recent version of AERMOD, AERMET, and AERMAP for their modeling analysis. 
The current model versions are AERMOD version 12345, AERMET version 12345, and AERMAP version 11103. 
 
The aforementioned current versions of AERMOD and AERMET contain optional algorithms for addressing low 
wind speed conditions. These options are non-regulatory and require approval from both EPA Region 10 and the 
Department under the alternative modeling provisions in Section 3.2 of EPA’s Guideline on Air Quality Models 
(Guideline). PacRim did not request to use these options, and therefore, no approval is granted or implied 
 
Based on the Department’s comments on their 8 October, 2012 modeling protocol, PacRim proposed an approach 
to address dry deposition in their 27 February, 2013 protocol supplement. This approach entails the use of 
AERMOD’s Method 1 guideline algorithm with particle diameter, mass fraction, and density parameters supplied 
by PacRim. PacRim intends to use the particle parameters provided in the 1994 EPA study Modeling Fugitive Dust 
Impacts from Surface Coal Mine Operations – Phase II and Phase III. The Department finds PacRim’s approach and 
the proposed particle parameters reasonable for the Chuitna Project. 
 

Receptor Grid Description 
 
The 8 October, 2013 modeling protocol describes an ambient air boundary for the Chuitna Project inside which 
modeled impacts will not be assessed. Specifically, this boundary is described as the extent of the coal lease and 
facilities permit boundaries. PacRim intends to exclude the proposed personnel housing near the mine and within 
the aforementioned boundary from ambient air for modeling purposes in accordance with Department policy1. In 
observing this policy, they provided a 1 April, 2013 e-mailed confirmation to the Department that the personnel 
occupying this housing will remain on-call. However, PacRim should consider the possibility that additional 
demonstration indicating the workers will remain on-call may be requested during the 30-day public notice period. 
A preliminary public access management control plan, with respect to the Chuitna Project’s ambient air boundary, 
is included with PacRim’s 27 February, 2013 protocol supplement. The Department anticipates evaluating the final 
plan that will be included with PacRim’s permit application. 
 
PacRim proposed a project-wide receptor density of 200 meters in their 8 October, 2013 modeling protocol. This 
density is unlikely to provide a sufficient resolution to thoroughly assess project-wide impacts. Therefore, the 
Department recommended using a 25 meter receptor density in areas where PacRim anticipates strong 
concentration gradients, e.g. the Ladd Landing near-field areas and intersections of public thoroughfares such as 
roadways. In their 27 February, 2013 supplement, PacRim proposed increasing the receptor resolution to 50 
meters in areas of elevated concentration near the mine and along the Ladd Landing public thoroughfare. 
Concurrently, they assert that the computational requirements associated with finer resolutions are excessive and 
that additional resolution will be unnecessary. The Department understands the computational benefit of limiting 
the number of receptors and acknowledges that a 25 meter grid spacing may be excessive when modeling the 
gradual concentration changes that typically occur from fugitive sources. However, PacRim should review their 
subsequent concentration contours to ensure the grid is adequate for estimating the maximum impacts. 
 

Meteorological Data 
 
As described in their 8 October, 2012 protocol, PacRim intends to use surface meteorological data collected at both 
the mine site proper and Ladd Landing; they intend to use National Weather Service upper air data collected at 
Merrill Field in Anchorage. More specifically, PacRim intends to use one year of meteorological data spanning 1 
May, 2006 through 30 April, 2007 to model the Ladd Landing emissions units (EUs). PacRim additionally proposes 
to use two years of meteorological data collected at the mine site, which spans 1 May, 2006 through 30 April, 2008, 
to model the mine site EUs. The Department agrees that the meteorological conditions measured at these stations 
represent the transport conditions that the modeled releases would experience. The data periods also meet the 

                                                           
1
 ADEC policy and procedure no. 04.02.108, Ambient Air Quality Issues at Worker Housing, dated 8 October, 2004 
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minimum requirements for site-specific meteorological data in Section 8.3.1.2 of the Guideline. The Department 
previously determined that these site-specific datasets meet the data collection requirements for meteorological 
data in 18 AAC 50.215(a)(3). The Department further notes that PacRim collected additional data at both the mine 
site and Ladd Landing, but that those data do not meet the quality assurance requirements for meteorological data. 
Therefore, they should not be used in an air quality modeling analysis per Section 8.3.3 of the Guideline. 
 
The meteorological preprocessor, AERMET, requires the area surrounding a meteorological tower be characterized 
in regards to the following three surface characteristics: noon-time albedo, Bowen ratio and surface roughness 
length. PacRim proposed using the same surface parameters for Ladd Landing as had been previously used by 
ConocoPhillips Alaska, Inc. to model their Beluga River Unit EUs. The Department agrees that the continued use of 
these surface characteristics is appropriate. 
 
PacRim provided the proposed surface characteristic parameters for the mine site as an e-mail attachment on 6 
March, 2013. The Department reviewed these parameter sets and found them to be derived in accordance with 
Department guidance2 and representative of the observed land-use classifications. 
 
The Department requested additional detail on the proposed approach for combining the modeled impacts from 
PacRim’s two discrete meteorological datasets in a 1 March, 2013 discussion with Dan Graham. The deterministic 
form of the 24-hour PM-10 standard allows for one exceedance of the numerical threshold per year at each 
receptor. Therefore, the highest 2nd high (h2h) modeled impact may be compared to the ambient standard when 
using one year of meteorological data. Per EPA guidance, the highest 3rd high (h3h) modeled impact may be 
compared to the ambient standard when using two years of meteorological data. PacRim adequately explained that 
they intend to process each meteorological dataset independently in AERMOD and spatially combine the 2nd high 
concentration at each receptor from the one-year Ladd Landing dataset with the 3rd high concentration at each 
receptor from the mine site. The highest of this combined value, plus the background concentration, would then be 
compared to the 24-hour PM-10 ambient standard. 
 
The Department would not generally combine processed data with differing meteorological inputs a priori. The 
Department notes that, while the maximum predicted impacts will be spatially paired in PacRim’s approach, they 
may not be temporally paired given the differing time spans of each meteorological dataset. However, this is a 
negligible concern with specific regard to the Chuitna Project. The maximum impact from ground-level fugitive 
releases, which typifies a surface mining operation, usually occurs at or near the ambient boundary. Moreover, the 
ambient concentration from a fugitive release does not typically increase with distance. As such, the eight-mile 
distance between Ladd Landing and the mine site would lead to substantive dispersion of the plumes and minimize 
the effects from overlapping plumes. This concept is reinforced graphically by the results of a previous modeling 
effort prepared by PacRim, cited in a 23 May, 2012 e-mail to the Department. Therefore, the Department accepts 
PacRim’s proposed spatial combination of the second-high concentrations from Ladd Landing with the third-high 
concentrations from the mine site. 
 

Background Concentration 
 
PacRim, as detailed in their 8 October, 2012 modeling protocol, proposes to use a 24-hour PM-10 background 
concentration value of 15 micrograms per cubic meter (µg/m3).This value was obtained from pre-construction 
monitoring efforts for the proposed Donlin Gold project. The Department finds this value representative for the 
Chuitna Project as detailed in a June 2012 e-mail chain between McVehil-Monnett Associates, Inc. (MMA) and the 
Department. No off-site sources are proposed for inclusion in PacRim’s analysis. The Department finds this 
approach appropriate noting the project location and lack of nearby sources. 
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ANNUAL FUGITIVE PM10 EMISSION CALCULATIONS 



Chuitna Project PM10 Emission Calculations

Mining PM10 Emission Factor
Operation Equations Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25

Topsoil RemovalA 0.02 * 0.75 * 0.3 lb/ton 0.00450 lb/ton 0.42 0.79 2.15 7.01 11.33 5.74 20.55 23.07 27.74 21.55 4.76 4.21 5.98 12.20 12.84 7.57 11.10 10.56 10.50 13.70 9.00 7.71 12.74 7.57 10.33

Topsoil Truck TravelB 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT 1.335 lb/VMT 0.64 0.51 2.44 4.24 3.85 3.60 3.24 3.35 3.26 3.21 3.46 3.10 3.12 3.21 3.21 3.05 3.01 2.70 2.61 2.83 3.67 3.49 3.50 3.28 2.91

Topsoil DozersC 0.75 * s1.5/M1.4 lb/hour 1.993 lb/hour 0.34 0.65 1.62 4.70 7.39 4.62 13.84 16.48 19.73 15.89 5.97 5.49 6.53 10.08 10.54 7.42 9.33 8.98 8.96 10.82 8.15 7.24 9.99 7.02 8.98

OB Removal (T/S)A 0.02 * 0.75 * 0.3 lb/ton 0.00450 lb/ton 24.11 55.86 79.24 122.72 155.04 187.57 183.59 177.26 171.12 175.84 183.94 188.14 241.05 244.07 245.13 239.68 243.22 242.84 243.79 246.14 238.89 239.11 241.50 237.86 239.95

OB Truck TravelD 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT 0.250 lb/VMT 2.00 8.02 8.02 16.04 24.06 24.06 24.06 30.90 29.72 30.62 32.03 32.08 32.08 32.08 40.10 40.10 40.10 40.10 40.10 40.10 40.10 40.10 40.10 40.10 40.10

OB Dozers and LoadersE 0.75 * s1.5/M1.4 lb/hour 0.307 lb/hour 0.98 2.56 3.61 6.55 8.27 9.40 9.28 9.54 9.27 9.55 9.99 10.12 11.90 12.00 12.74 12.50 12.61 12.54 12.62 12.43 12.52 12.50 12.61 11.95 11.50

OB Removal (Dragline)A 0.04 * 0.75 * 0.3 lb/yd3 0.0090 lb/yd3 0.00 0.00 21.57 86.06 81.56 84.80 86.29 76.07 79.09 82.31 86.29 84.90 86.29 86.29 86.29 82.25 81.58 76.21 80.20 59.05 85.48 83.20 86.27 42.43 0.00

Coal RemovalA 0.003 * 0.70 * 0.3 lb/ton 0.00063 lb/ton 0.73 1.08 1.99 3.88 4.03 3.88 3.98 3.94 3.91 3.59 4.05 4.15 4.25 3.84 4.07 4.15 4.28 3.99 3.96 4.43 2.92 2.65 2.37 2.10 2.10

Coal Truck DumpingF 0.017 * 0.75 * 0.3 lb/ton 0.00383 lb/ton 0.67 0.98 1.81 3.54 3.67 3.53 3.63 3.59 3.56 3.27 3.69 3.78 3.87 3.50 3.70 3.78 3.89 3.64 3.61 4.03 2.66 2.41 2.16 1.91 1.91

Coal Dozers and LoadersG 0.75 * 18.6 * s1.5/M1.4 lb/hour 13.26 lb/hour 27.34 40.18 74.28 145.16 150.69 145.01 148.88 147.39 146.14 134.11 151.30 155.08 158.84 143.60 151.98 154.95 159.80 149.30 148.19 165.45 109.08 98.95 88.64 78.41 78.54

Graders on Haul RoadsH 32 * 0.3 lb/hour 9.60 lb/hour 8.26 15.80 25.82 43.90 53.01 57.11 66.73 64.30 66.26 61.82 53.22 54.24 69.61 73.41 72.05 67.21 71.01 69.62 69.73 74.08 64.01 62.28 65.52 60.07 62.56

Vehicle Travel on Haul RoadsI 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT varies lb/VMT 13.43 23.53 44.67 59.18 64.26 63.66 60.64 63.54 63.98 66.35 73.57 64.08 72.20 70.25 72.36 78.62 80.19 76.98 74.46 85.93 74.28 64.56 57.66 56.46 49.97

Vehicle Travel on Access RoadJ 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT 0.415 lb/VMT 6.57 7.26 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16 8.16

Vehicle Travel in Housing AreaJ 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT 0.400 lb/VMT 1.33 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53 1.53

Vehicle Travel at Ladd LandingJ 0.81 * s * (S/30)2 * 0.62 * T * 0.3 * (365-P/365) lb/VMT 0.431 lb/VMT 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28 5.28

Wind Erosion of Open AcresA 0.25 * 0.3 ton/acre-year 0.075 ton/acre-year 5.93 10.28 19.26 29.91 31.73 27.16 25.55 27.17 27.31 28.71 31.68 29.19 26.00 27.59 29.21 29.81 30.65 30.98 30.12 30.48 32.64 33.27 33.10 29.81 18.05

Wind Erosion of StockpilesK 1.2 * U * 0.75 * 0.3 * (365-P/365) lb/acre-hour 0.417 lb/acre-hour 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71

Primary Crusher at Truck DumpL 0.005 gr/dscf at 10,000 dscfm 0.005 gr/dscf 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88 1.88

Transfer Points Between Truck Dump and ShipM1 0.35 * 0.0032 * (U/5)1.3/ (M/2)1.4 lb/ton 0.00014 lb/ton 0.66 0.96 1.78 3.48 3.61 3.48 3.57 3.53 3.50 3.22 3.63 3.72 3.81 3.44 3.64 3.72 3.83 3.58 3.55 3.97 2.62 2.37 2.13 1.88 1.88

Transfer Points Between Truck Dump and ShipM2 0.35 * 0.0032 * (U/5)1.3/ (M/2)1.4 lb/ton 0.00014 lb/ton 0.74 1.08 2.00 3.92 4.07 3.91 4.02 3.98 3.94 3.62 4.08 4.18 4.29 3.87 4.10 4.18 4.31 4.03 4.00 4.46 2.94 2.67 2.39 2.12 2.12

Transfer Points Between Truck Dump and ShipM3 0.35 * 0.0032 * (U/5)1.3/ (M/2)1.4 lb/ton 0.00014 lb/ton 0.05 0.07 0.13 0.26 0.27 0.26 0.27 0.27 0.26 0.24 0.27 0.28 0.29 0.26 0.27 0.28 0.29 0.27 0.27 0.30 0.20 0.18 0.16 0.14 0.14

Wind Erosion of Coal on ConveyorN 1.2 * U * 0.75 * 0.3 lb/acre-hour 1.647 lb/acre-hour 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15 6.15

OB DrillingO 1.3 * 0.3 lb/hole 0.390 lb/hole 0.56 1.29 2.26 4.56 5.21 6.03 5.96 5.61 5.53 5.71 5.97 6.04 7.29 7.36 7.38 7.18 7.25 7.13 7.23 6.86 7.22 7.18 7.30 6.34 5.53

OB BlastingA 50 * 0.75 * 0.3 lb/blast 11.250 lb/blast 0.13 0.24 0.35 0.47 0.41 0.38 0.37 0.35 0.34 0.36 0.37 0.38 0.45 0.46 0.46 0.45 0.45 0.44 0.45 0.43 0.45 0.45 0.45 0.39 0.34

Coal DrillingO 0.22 * 0.3 lb/hole 0.066 lb/hole 1.20 1.76 3.25 6.35 6.60 6.35 6.52 6.45 6.40 5.87 6.62 6.79 6.95 6.29 6.65 6.78 6.99 6.54 6.49 7.24 4.77 4.33 3.88 3.43 3.44

Coal BlastingA 35 * 0.75 * 0.3 lb/blast 7.875 lb/blast 0.14 0.17 0.26 0.38 0.39 0.38 0.39 0.38 0.38 0.35 0.40 0.40 0.41 0.38 0.40 0.40 0.42 0.39 0.39 0.43 0.28 0.26 0.23 0.20 0.21

Coal Truck Dumping to Surge PileP 0.017 * 0.75 * 0.3 lb/ton 0.00383 lb/ton 0.44 0.65 1.21 2.36 2.45 2.36 2.42 2.39 2.37 2.18 2.46 2.52 2.58 2.33 2.47 2.52 2.60 2.43 2.41 2.69 1.77 1.61 1.44 1.27 1.28

Surge Pile Loader to Truck TransferQ 0.35 * 0.0032 * (U/5)1.3/ (M/2)1.4 lb/ton 0.00014 lb/ton 0.02 0.02 0.04 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.09 0.09 0.10 0.09 0.09 0.09 0.10 0.09 0.09 0.10 0.07 0.06 0.05 0.05 0.05

Wind Erosion of Surge PileK
1.2 * U * 0.75 * 0.3 * (365-P/365) lb/acre-hour 0.387 lb/acre-hour 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97 2.97

126.66 205.25 337.47 594.45 661.68 683.05 713.57 709.35 713.58 698.10 707.53 702.64 787.55 786.26 809.36 796.35 816.68 793.02 793.40 815.63 743.40 716.24 713.89 634.48 581.58

A State of Wyoming emission factor, with PM10 fraction determined from PM10/TSP particle size multiplier of 0.3.
B State of Wyoming emission factor, with silt content (s) of 60% (site specific), speed (S) of 10 mph, tire correction factor (T) of 2.5, and PM10/TSP particle size multiplier of 0.3. Corrected for number of wet days (P) as below, and for 50% road dust control.
C AP-42 Table 11.9-1, with silt content (s) of 60% and moisture content (M) of 40% (site specific) .
D State of Wyoming emission factor, with silt content (s) of 5% (site specific), speed (S) of 15 mph, tire correction factor (T) of 2.5, and PM10/TSP particle size multiplier of 0.3. Corrected for number of wet days (P) as below, and for 50% road dust control.
E AP-42 Table 11.9-1, with silt content (s) of 6.9% and moisture content (M) of 15% (site specific) .
F State of Wyoming emission factor, with PM10 fraction determined from PM10/TSP particle size multiplier of 0.3 and truck dump stilling shed control of 85%.
G AP-42 Table 11.9-1, with silt content (s) of 8.6% and moisture content (M) of 10.4% (Table 11.9-3) .
H State of Wyoming emission factor, with PM10 fraction determined from PM10/TSP particle size multiplier of 0.3. Corrected for 50% road dust control and 50% of hours spent plowing snow.
I State of Wyoming emission factor, with silt content (s) of 5% (site specific); speed (S) of 10 mph for water trucks, 15 mph for coal trucks, 30 mph for support vehicles; tire correction factor (T) of 2.5 for water and coal trucks, and PM10/TSP particle size multiplier of 0.3. Corrected for number of wet days (P) as below, and for 50% road dust control.
J State of Wyoming emission factor, with silt content (s) of 5% (site specific), speed (S) of 30 mph, tire correction factor (T) of 1.0, and PM10/TSP particle size multiplier of 0.3. Corrected for number of wet days (P) as below, and for 50% road dust control.
K State of Wyoming emission factor, with wind speed (U) of 2.7 m/s (6 mph) from on-site data and PM10 fraction determined from PM10 /TSP particle size multiplier 0.3. Factor includes equipment activity (dozers) on the pile, and 50% control for watering and wet days (P) as below.
L Baghouse at 0.005 gr/dscf.
M AP-42 Section 13.2.4, with wind speed (U) of 6 mph from on-site data, moisture content (M) of 10.4% (Table 11.9-3), and 16 transfer points. M1 transfers are open (0% control), M2 transfers are partially enclosed (50% control), and M3 transfers are fully enclosed (90% control).
N State of Wyoming emission factor, with wind speed (U) of 6.1 m/s (13.6 mph) from conveyor belt speed and PM10 fraction determined from PM10 /TSP particle size multiplier 0.3. Acreage calculated from 72" belt, 11.71 miles long. Partially covered conveyor control factor of 90% applied.
O AP-42 Table 11.9-4, with PM10 fraction determined from PM10/TSP particle size multiplier of 0.3..
P State of Wyoming emission factor, with PM10 fraction determined from PM10/TSP particle size multiplier of 0.3 and truck dump at surge pile without control; 10% throughput assumed. 
Q AP-42 Section 13.2.4, with wind speed (U) of 6 mph from on-site data, moisture content (M) of 10.4% (Table 11.9-3). Loader transfers surge pile coal to truck, which then dumps to stilling shed.

Wet Days, P:
= 171 for Mine (3-yr average from the Mine monitoring data of May06-Apr07, May07-Apr08, May08-Apr09)
= 156 for Ladd (3-yr average from the Ladd monitoring data of May06-Apr07, May07-Apr08, May08-Apr09)
= 164 average for access road between Mine and Ladd

Controlled PM10 Emissions (tons/yr)Uncontrolled PM10

Emission Factor



 

APPENDIX 5 
 

MOBILE SOURCE EMISSION INVENTORIES 



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
PM10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/hr)

Overburden Removal
23 m3 Hydraulic Shovel 0.139 0.150 0.600 0.600 1.201 1.801 1.801 1.801 2.314 2.225 2.293 2.398 2.402 2.402 2.402 3.002 3.002 3.002 3.002 3.002 3.002 3.002 3.002 3.002 3.002 3.002
185 T Overburden Truck 0.256 0.839 3.357 3.357 6.714 10.071 10.071 10.071 12.937 12.440 12.818 13.409 13.429 13.429 13.429 16.786 16.786 16.786 16.786 16.786 16.786 16.786 16.786 16.786 16.786 16.786
844 Rubber Tired Dozer 0.165 0.178 0.713 0.713 1.426 2.138 2.138 2.138 2.747 2.641 2.722 2.847 2.851 2.851 2.851 3.564 3.564 3.564 3.564 3.564 3.564 3.564 3.564 3.564 3.564 3.564
L-1850 25 m3 Front End Loader 0.172 0.315 0.310 0.857 0.878 0.637 1.398 1.305 0.307 0.311 0.309 0.323 0.416 1.652 1.723 0.752 0.625 0.708 0.699 0.721 0.776 0.607 0.612 0.668 0.582 0.631
D10T Crawler Tractor 0.112 0.121 0.484 0.605 1.450 1.909 1.927 1.935 2.291 2.236 2.309 2.417 2.412 2.419 2.419 2.903 2.881 2.877 2.847 2.869 2.750 2.899 2.886 2.903 2.657 2.419

Coal Loading and Haulage
25 m3 Hydraulic Backhoe 0.139 0.124 0.182 0.337 0.659 0.684 0.658 0.676 0.669 0.663 0.609 0.687 0.704 0.721 0.652 0.690 0.703 0.725 0.677 0.672 0.751 0.495 0.449 0.402 0.356 0.356
185 T Coal Truck 0.256 1.154 1.696 3.136 6.128 6.361 6.121 6.285 6.222 6.169 5.661 6.387 6.547 6.705 6.062 6.416 6.541 6.746 6.303 6.256 6.984 4.605 4.177 3.742 3.310 3.316
L-1850 25 m3 Front End Loader 0.172 0.060 0.088 0.162 0.316 0.328 0.316 0.324 0.321 0.318 0.292 0.330 0.338 0.346 0.313 0.331 0.338 0.348 0.325 0.323 0.361 0.238 0.216 0.193 0.171 0.171
D11R Crawler Tractor 0.112 0.125 0.184 0.340 0.663 0.689 0.663 0.680 0.674 0.668 0.613 0.692 0.709 0.726 0.656 0.695 0.708 0.730 0.682 0.677 0.756 0.499 0.452 0.405 0.358 0.359
844 Rubber Tired Dozer 0.165 0.184 0.271 0.500 0.977 1.015 0.976 1.002 0.992 0.984 0.903 1.019 1.044 1.069 0.967 1.023 1.043 1.076 1.005 0.998 1.114 0.734 0.666 0.597 0.528 0.529

Reclamation
7 m3 Backhoe 0.139 0.014 0.027 0.052 0.090 0.082 0.076 0.069 0.071 0.069 0.068 0.073 0.066 0.066 0.067 0.068 0.065 0.064 0.057 0.055 0.060 0.078 0.074 0.074 0.070 0.062
36T Articulated Truck 0.256 0.049 0.097 0.187 0.325 0.296 0.276 0.249 0.257 0.250 0.246 0.265 0.238 0.240 0.241 0.246 0.234 0.231 0.207 0.200 0.217 0.282 0.268 0.268 0.252 0.223
D11R Crawler Tractor 0.112 0.018 0.035 0.068 0.118 0.107 0.100 0.090 0.093 0.091 0.089 0.096 0.086 0.087 0.087 0.089 0.085 0.084 0.075 0.073 0.079 0.102 0.097 0.097 0.091 0.081
D10T Crawler Tractor 0.112 0.000 0.000 0.000 0.000 0.018 0.053 0.102 0.184 0.223 0.206 0.189 0.182 0.182 0.178 0.184 0.181 0.172 0.173 0.175 0.173 0.167 0.158 0.147 0.150 0.179

Road Maintenance
16H Motorgrader 0.061 0.262 0.502 0.820 1.395 1.684 1.814 2.120 2.043 2.105 1.964 1.691 1.723 2.211 2.332 2.289 2.135 2.256 2.212 2.215 2.354 2.034 1.979 2.082 1.909 1.988
36T Articulated Water Truck 0.256 0.550 1.053 1.722 2.927 3.534 3.807 4.449 4.287 4.417 4.121 3.548 3.616 4.640 4.894 4.803 4.480 4.734 4.642 4.649 4.939 4.267 4.152 4.368 4.005 4.171

Peat/Muskeg Removal
7 m3 Backhoe 0.139 0.008 0.013 0.057 0.264 0.490 0.213 0.968 1.093 1.331 1.020 0.167 0.146 0.235 0.549 0.580 0.317 0.496 0.475 0.474 0.631 0.376 0.315 0.569 0.312 0.460
36T Articulated Truck 0.256 0.055 0.093 0.412 1.908 3.542 1.544 7.002 7.906 9.621 7.373 1.207 1.059 1.701 3.969 4.194 2.293 3.587 3.437 3.430 4.564 2.721 2.276 4.112 2.257 3.324
D7 LGP Crawler Tractor 0.112 0.006 0.010 0.046 0.213 0.395 0.172 0.780 0.881 1.072 0.822 0.134 0.118 0.190 0.442 0.467 0.256 0.400 0.383 0.382 0.509 0.303 0.254 0.458 0.252 0.370

Dewatering
1.5 m3 Backhoe 0.139 0.176 0.177 0.181 0.186 0.185 0.184 0.183 0.183 0.183 0.183 0.183 0.182 0.182 0.183 0.183 0.182 0.182 0.181 0.181 0.182 0.184 0.184 0.184 0.183 0.182
Articulated Pump Truck 0.139 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Maintenance
Fuel Truck 0.139 0.043 0.087 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174
32 T Hydraulic Crane 0.139 0.017 0.035 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Tire Changer 0.139 0.017 0.035 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Boom Truck 0.139 0.017 0.035 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Integrated Tool Carrier 0.139 0.017 0.035 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Flat Bed Truck 0.139 0.035 0.070 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139 0.139
Lowbed Trailer/Tractor 0.139 0.017 0.035 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070

Support Equipment
Articulated Utility Truck 0.139 0.043 0.087 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174
2.5 m3 Utility Loader 0.139 0.043 0.087 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Housing and Airstrip Facility
2.5 m3 Front End Loader 0.139 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
Snow Plow 0.139 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017

Mine Access Road
16 H Motor Grader 0.061 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031
825 Compactor 0.139 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
10,000 gallon water truck 0.139 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
2.5 m3 Front End Loader 0.139 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Snow Plow 0.139 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
8 m3 Truck 0.139 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070

Coal Transport Conveyor
Crane 0.139 0.007 0.017 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
Road Grader 0.061 0.015 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031

Ladd Logistics Center
100 Ton Truck Crane 0.139 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
20 Ton Fork Lift 0.139 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070
Supply Truck 0.139 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104
Fuel Truck 0.139 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
2.5 m3 Front End Loader 0.139 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
Snow Plow 0.139 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017

Ladd Coal Export Terminal
844 Rubber Tired Dozer w/ Coal Blade 0.165 0.017 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
D10 Crawler Tractor w/ Coal Blade 0.112 0.011 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.056

TOTAL 5.6 11.4 16.2 29.9 38.0 36.4 44.3 48.5 50.1 46.7 40.1 40.3 44.1 46.5 51.3 48.5 50.8 49.8 49.8 52.6 46.0 44.6 46.7 42.9 44.2

ANNUAL PM10 EMISSIONS (tons)



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
NOX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/hr)

Overburden Removal
23 m3 Hydraulic Shovel 1.691 1.826 7.305 7.305 14.611 21.916 21.916 21.916 28.152 27.069 27.893 29.179 29.221 29.221 29.221 36.526 36.526 36.526 36.526 36.526 36.526 36.526 36.526 36.526 36.526 36.526
185 T Overburden Truck 4.166 13.658 54.633 54.633 109.265 163.898 163.898 163.898 210.535 202.434 208.596 218.214 218.530 218.530 218.530 273.163 273.163 273.163 273.163 273.163 273.163 273.163 273.163 273.163 273.163 273.163
844 Rubber Tired Dozer 4.166 4.499 17.998 17.998 35.995 53.993 53.993 53.993 69.356 66.687 68.717 71.886 71.990 71.990 71.990 89.988 89.988 89.988 89.988 89.988 89.988 89.988 89.988 89.988 89.988 89.988
L-1850 25 m3 Front End Loader 1.89 3.456 3.407 9.413 9.642 7.005 15.359 14.337 3.376 3.420 3.398 3.553 4.569 18.155 18.932 8.268 6.868 7.777 7.680 7.923 8.526 6.665 6.720 7.336 6.400 6.938
D10T Crawler Tractor 1.26 1.361 5.443 6.804 16.316 21.476 21.680 21.774 25.776 25.160 25.976 27.186 27.130 27.217 27.217 32.661 32.406 32.363 32.025 32.276 30.942 32.609 32.466 32.659 29.894 27.217

Coal Loading and Haulage
25 m3 Hydraulic Backhoe 1.691 1.509 2.218 4.101 8.013 8.318 8.005 8.219 8.136 8.067 7.403 8.352 8.561 8.768 7.927 8.390 8.554 8.821 8.242 8.180 9.133 6.021 5.462 4.893 4.329 4.336
185 T Coal Truck 4.166 18.784 27.603 51.032 99.724 103.521 99.616 102.280 101.251 100.392 92.128 103.942 106.537 109.117 98.650 104.407 106.449 109.778 102.568 101.802 113.661 74.934 67.977 60.896 53.868 53.958
L-1850 25 m3 Front End Loader 1.89 0.655 0.962 1.779 3.476 3.609 3.473 3.566 3.530 3.500 3.212 3.624 3.714 3.804 3.439 3.640 3.711 3.827 3.576 3.549 3.962 2.612 2.370 2.123 1.878 1.881
D11R Crawler Tractor 1.26 1.406 2.066 3.819 7.464 7.748 7.456 7.655 7.578 7.514 6.895 7.779 7.974 8.167 7.383 7.814 7.967 8.216 7.677 7.619 8.507 5.608 5.088 4.558 4.032 4.038
844 Rubber Tired Dozer 4.166 4.648 6.830 12.628 24.677 25.617 24.651 25.310 25.055 24.843 22.798 25.721 26.363 27.002 24.412 25.836 26.341 27.165 25.381 25.192 28.126 18.543 16.822 15.069 13.330 13.352

Reclamation
7 m3 Backhoe 1.691 0.166 0.326 0.629 1.094 0.995 0.930 0.838 0.864 0.842 0.828 0.893 0.801 0.806 0.811 0.828 0.787 0.778 0.698 0.674 0.731 0.948 0.901 0.903 0.848 0.750
36T Articulated Truck 4.166 0.801 1.579 3.044 5.290 4.811 4.496 4.051 4.177 4.072 4.005 4.318 3.874 3.899 3.922 4.003 3.808 3.761 3.377 3.258 3.536 4.586 4.355 4.366 4.101 3.629
D11R Crawler Tractor 1.26 0.201 0.395 0.762 1.325 1.205 1.126 1.015 1.046 1.020 1.003 1.082 0.970 0.977 0.982 1.003 0.954 0.942 0.846 0.816 0.886 1.149 1.091 1.094 1.027 0.909
D10T Crawler Tractor 1.26 0.000 0.000 0.000 0.000 0.199 0.592 1.149 2.072 2.511 2.314 2.125 2.045 2.050 2.008 2.069 2.036 1.932 1.944 1.970 1.942 1.881 1.774 1.649 1.689 2.019

Road Maintenance
16H Motorgrader 0.713 3.066 5.868 9.589 16.303 19.684 21.207 24.780 23.879 24.605 22.956 19.765 20.144 25.849 27.260 26.755 24.957 26.371 25.855 25.896 27.509 23.770 23.128 24.331 22.308 23.231
36T Articulated Water Truck 4.166 8.958 17.142 28.015 47.629 57.507 61.956 72.395 69.762 71.884 67.064 57.742 58.850 75.516 79.639 78.165 72.912 77.042 75.535 75.653 80.368 69.444 67.568 71.081 65.171 67.869

Peat/Muskeg Removal
7 m3 Backhoe 1.691 0.092 0.156 0.694 3.211 5.959 2.597 11.781 13.303 16.187 12.406 2.031 1.781 2.862 6.677 7.057 3.858 6.036 5.783 5.771 7.679 4.579 3.830 6.919 3.798 5.593
36T Articulated Truck 4.166 0.893 1.513 6.708 31.054 57.640 25.120 113.945 128.665 156.564 119.990 19.641 17.229 27.683 64.585 68.259 37.319 58.379 55.935 55.818 74.276 44.285 37.046 66.917 36.731 54.098
D7 LGP Crawler Tractor 1.26 0.069 0.117 0.517 2.392 4.440 1.935 8.778 9.912 12.061 9.244 1.513 1.327 2.133 4.976 5.259 2.875 4.497 4.309 4.300 5.722 3.412 2.854 5.155 2.830 4.168

Dewatering
1.5 m3 Backhoe 1.691 2.136 2.157 2.197 2.258 2.245 2.236 2.224 2.228 2.225 2.223 2.231 2.219 2.220 2.221 2.223 2.217 2.216 2.206 2.203 2.210 2.239 2.232 2.233 2.225 2.213
Articulated Pump Truck 1.691 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114

Maintenance
Fuel Truck 1.691 0.528 1.057 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114
32 T Hydraulic Crane 1.691 0.211 0.423 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Tire Changer 1.691 0.211 0.423 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Boom Truck 1.691 0.211 0.423 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Integrated Tool Carrier 1.691 0.211 0.423 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Flat Bed Truck 1.691 0.423 0.846 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691 1.691
Lowbed Trailer/Tractor 1.691 0.211 0.423 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846

Support Equipment
Articulated Utility Truck 1.691 0.528 1.057 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114
2.5 m3 Utility Loader 1.691 0.528 1.057 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114 2.114

Housing and Airstrip Facility
2.5 m3 Front End Loader 1.691 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
Snow Plow 1.691 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211

Mine Access Road
16 H Motor Grader 0.713 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357
825 Compactor 1.691 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
10,000 gallon water truck 1.691 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
2.5 m3 Front End Loader 1.691 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Snow Plow 1.691 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
8 m3 Truck 1.691 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846

Coal Transport Conveyor
Crane 1.691 0.085 0.211 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
Road Grader 0.713 0.178 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357

Ladd Logistics Center
100 Ton Truck Crane 1.691 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
20 Ton Fork Lift 1.691 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
Supply Truck 1.691 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268 1.268
Fuel Truck 1.691 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
2.5 m3 Front End Loader 1.691 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423 0.423
Snow Plow 1.691 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211

Ladd Coal Export Terminal
844 Rubber Tired Dozer w/ Coal Blade 4.166 0.417 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083 2.083
D10 Crawler Tractor w/ Coal Blade 1.26 0.126 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630 0.630

TOTAL 82.6 177.6 247.9 466.0 598.0 568.5 690.2 764.9 787.3 735.3 637.0 640.1 692.2 727.0 812.6 770.0 805.8 789.6 788.8 833.6 729.2 707.6 738.1 680.4 702.1

ANNUAL NOX EMISSIONS (tons)



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
SOX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/hr)

Overburden Removal
23 m3 Hydraulic Shovel 0.143 0.154 0.618 0.618 1.236 1.853 1.853 1.853 2.381 2.289 2.359 2.468 2.471 2.471 2.471 3.089 3.089 3.089 3.089 3.089 3.089 3.089 3.089 3.089 3.089 3.089
185 T Overburden Truck 0.454 1.488 5.954 5.954 11.907 17.861 17.861 17.861 22.944 22.061 22.732 23.780 23.815 23.815 23.815 29.769 29.769 29.769 29.769 29.769 29.769 29.769 29.769 29.769 29.769 29.769
844 Rubber Tired Dozer 0.454 0.490 1.961 1.961 3.923 5.884 5.884 5.884 7.558 7.267 7.489 7.834 7.845 7.845 7.845 9.807 9.807 9.807 9.807 9.807 9.807 9.807 9.807 9.807 9.807 9.807
L-1850 25 m3 Front End Loader 0.182 0.333 0.328 0.906 0.929 0.675 1.479 1.381 0.325 0.329 0.327 0.342 0.440 1.748 1.823 0.796 0.661 0.749 0.740 0.763 0.821 0.642 0.647 0.706 0.616 0.668
D10T Crawler Tractor 0.137 0.148 0.592 0.740 1.774 2.335 2.357 2.367 2.803 2.736 2.824 2.956 2.950 2.959 2.959 3.551 3.524 3.519 3.482 3.509 3.364 3.546 3.530 3.551 3.250 2.959

Coal Loading and Haulage
25 m3 Hydraulic Backhoe 0.143 0.128 0.188 0.347 0.678 0.703 0.677 0.695 0.688 0.682 0.626 0.706 0.724 0.741 0.670 0.709 0.723 0.746 0.697 0.692 0.772 0.509 0.462 0.414 0.366 0.367
185 T Coal Truck 0.454 2.047 3.008 5.561 10.868 11.281 10.856 11.146 11.034 10.940 10.040 11.327 11.610 11.891 10.751 11.378 11.600 11.963 11.178 11.094 12.386 8.166 7.408 6.636 5.870 5.880
L-1850 25 m3 Front End Loader 0.182 0.063 0.093 0.171 0.335 0.348 0.334 0.343 0.340 0.337 0.309 0.349 0.358 0.366 0.331 0.350 0.357 0.369 0.344 0.342 0.382 0.252 0.228 0.204 0.181 0.181
D11R Crawler Tractor 0.137 0.153 0.225 0.415 0.812 0.842 0.811 0.832 0.824 0.817 0.750 0.846 0.867 0.888 0.803 0.850 0.866 0.893 0.835 0.828 0.925 0.610 0.553 0.496 0.438 0.439
844 Rubber Tired Dozer 0.454 0.507 0.744 1.376 2.689 2.792 2.686 2.758 2.730 2.707 2.484 2.803 2.873 2.943 2.660 2.816 2.871 2.960 2.766 2.745 3.065 2.021 1.833 1.642 1.453 1.455

Reclamation
7 m3 Backhoe 0.143 0.014 0.028 0.053 0.092 0.084 0.079 0.071 0.073 0.071 0.070 0.076 0.068 0.068 0.069 0.070 0.067 0.066 0.059 0.057 0.062 0.080 0.076 0.076 0.072 0.063
36T Articulated Truck 0.454 0.087 0.172 0.332 0.576 0.524 0.490 0.441 0.455 0.444 0.436 0.471 0.422 0.425 0.427 0.436 0.415 0.410 0.368 0.355 0.385 0.500 0.475 0.476 0.447 0.395
D11R Crawler Tractor 0.137 0.022 0.043 0.083 0.144 0.131 0.122 0.110 0.114 0.111 0.109 0.118 0.106 0.106 0.107 0.109 0.104 0.102 0.092 0.089 0.096 0.125 0.119 0.119 0.112 0.099
D10T Crawler Tractor 0.137 0.000 0.000 0.000 0.000 0.022 0.064 0.125 0.225 0.273 0.252 0.231 0.222 0.223 0.218 0.225 0.221 0.210 0.211 0.214 0.211 0.205 0.193 0.179 0.184 0.220

Road Maintenance
16H Motorgrader 0.086 0.370 0.708 1.157 1.966 2.374 2.558 2.989 2.880 2.968 2.769 2.384 2.430 3.118 3.288 3.227 3.010 3.181 3.119 3.123 3.318 2.867 2.790 2.935 2.691 2.802
36T Articulated Water Truck 0.454 0.976 1.868 3.053 5.191 6.267 6.752 7.889 7.602 7.834 7.309 6.293 6.413 8.230 8.679 8.518 7.946 8.396 8.232 8.244 8.758 7.568 7.363 7.746 7.102 7.396

Peat/Muskeg Removal
7 m3 Backhoe 0.143 0.008 0.013 0.059 0.272 0.504 0.220 0.996 1.125 1.369 1.049 0.172 0.151 0.242 0.565 0.597 0.326 0.510 0.489 0.488 0.649 0.387 0.324 0.585 0.321 0.473
36T Articulated Truck 0.454 0.097 0.165 0.731 3.384 6.281 2.737 12.417 14.022 17.062 13.076 2.140 1.878 3.017 7.038 7.439 4.067 6.362 6.096 6.083 8.094 4.826 4.037 7.292 4.003 5.895
D7 LGP Crawler Tractor 0.137 0.007 0.013 0.056 0.260 0.483 0.210 0.954 1.078 1.311 1.005 0.165 0.144 0.232 0.541 0.572 0.313 0.489 0.469 0.468 0.622 0.371 0.310 0.561 0.308 0.453

Dewatering
1.5 m3 Backhoe 0.143 0.181 0.182 0.186 0.191 0.190 0.189 0.188 0.188 0.188 0.188 0.189 0.188 0.188 0.188 0.188 0.188 0.187 0.187 0.186 0.187 0.189 0.189 0.189 0.188 0.187
Articulated Pump Truck 0.143 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179

Maintenance
Fuel Truck 0.143 0.045 0.089 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179
32 T Hydraulic Crane 0.143 0.018 0.036 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Tire Changer 0.143 0.018 0.036 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Boom Truck 0.143 0.018 0.036 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Integrated Tool Carrier 0.143 0.018 0.036 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Flat Bed Truck 0.143 0.036 0.072 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
Lowbed Trailer/Tractor 0.143 0.018 0.036 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072

Support Equipment
Articulated Utility Truck 0.143 0.045 0.089 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179
2.5 m3 Utility Loader 0.143 0.045 0.089 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179 0.179

Housing and Airstrip Facility
2.5 m3 Front End Loader 0.143 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Snow Plow 0.143 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Mine Access Road
16 H Motor Grader 0.086 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043
825 Compactor 0.143 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
10,000 gallon water truck 0.143 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
2.5 m3 Front End Loader 0.143 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Snow Plow 0.143 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
8 m3 Truck 0.143 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072

Coal Transport Conveyor
Crane 0.143 0.007 0.018 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Road Grader 0.086 0.022 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043

Ladd Logistics Center
100 Ton Truck Crane 0.143 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
20 Ton Fork Lift 0.143 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072 0.072
Supply Truck 0.143 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107 0.107
Fuel Truck 0.143 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
2.5 m3 Front End Loader 0.143 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.036
Snow Plow 0.143 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018

Ladd Coal Export Terminal
844 Rubber Tired Dozer w/ Coal Blade 0.454 0.045 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227
D10 Crawler Tractor w/ Coal Blade 0.137 0.014 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.069

TOTAL 8.5 18.7 26.1 49.5 63.7 60.5 73.6 81.7 84.1 78.5 68.0 68.3 73.8 77.6 86.8 82.2 86.1 84.3 84.3 89.1 77.8 75.5 78.8 72.6 74.9

ANNUAL SOX EMISSIONS (tons)



 

APPENDIX 6 
 

STATIONARY SOURCE EMISSION INVENTORIES 



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
PM10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/MMBtu)

Diesel Pumps (a) 0.31 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323
Welding Machines (a) 0.31 0.085 0.117 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183 0.183
Air Compressor (a) 0.31 0.033 0.044 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066 0.066
Portable Generator (a) 0.31 0.030 0.059 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119 0.119
Portable Heaters (a) 0.31 0.024 0.048 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096 0.096
Light Plants (a) 0.31 0.081 0.145 0.230 0.383 0.460 0.495 0.576 0.556 0.572 0.535 0.462 0.470 0.601 0.633 0.621 0.580 0.612 0.601 0.602 0.638 0.553 0.538 0.566 0.520 0.541
Auxiliary Power Plant on Vessels (b) 0.00165 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910 8.910
Gas-Fired Boiler at the Mine Shop (c) 0.00745 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294
Gas-Fired Boiler at the Camp (c) 0.00745 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114 0.114
Gas-Fired Boiler at Ladd Warehouse (c) 0.00745 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261
Gas-Fired Boiler at Ladd Control Room (c) 0.00745 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082
Gas-Fired Boiler at the Ship Berth (c) 0.00745 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065

TOTAL 10.3 10.5 10.7 10.9 11.0 11.0 11.1 11.1 11.1 11.0 11.0 11.0 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.2 11.1 11.1 11.1 11.0 11.1

(a) MMBtu calculated from diesel heating value of 19,300 Btu/lb, and diesel density of 7.1 lb/gal. Emission factor from AP-42.
(b) Emission factor is lb/kW-hr. Emissions calculated at 5000 kW load. Emission factor from "Current Methodologies and Best Practices in Preparing Port Emission Inventories", for U.S. EPA, January 2006.
(c) Based on natural gas heating value of 1,020 Btu/scf. Emission factor from AP-42.

ANNUAL PM10 EMISSIONS (tons)



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
NOX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/MMBtu)

Diesel Pumps (a) 4.41 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601 4.601
Welding Machines (a) 4.41 1.207 1.671 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599 2.599
Air Compressor (a) 4.41 0.472 0.629 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944 0.944
Portable Generator (a) 4.41 0.422 0.843 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686 1.686
Portable Heaters (a) 4.41 0.341 0.683 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365 1.365
Light Plants (a) 4.41 1.149 2.059 3.266 5.445 6.543 7.037 8.197 7.904 8.140 7.605 6.569 6.692 8.543 9.001 8.838 8.254 8.713 8.546 8.559 9.082 7.869 7.660 8.051 7.394 7.694
Auxiliary Power Plant on Vessels (b) 0.0306 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240 165.240
Gas-Fired Boiler at the Mine Shop (c) 0.09804 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865 3.865
Gas-Fired Boiler at the Camp (c) 0.09804 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503 1.503
Gas-Fired Boiler at Ladd Warehouse (c) 0.09804 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435 3.435
Gas-Fired Boiler at Ladd Control Room (c) 0.09804 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074 1.074
Gas-Fired Boiler at the Ship Berth (c) 0.09804 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859 0.859

TOTAL 184.2 186.5 190.4 192.6 193.7 194.2 195.4 195.1 195.3 194.8 193.7 193.9 195.7 196.2 196.0 195.4 195.9 195.7 195.7 196.3 195.0 194.8 195.2 194.6 194.9

(a) MMBtu calculated from diesel heating value of 19,300 Btu/lb, and diesel density of 7.1 lb/gal. Emission factor from AP-42.
(b) Emission factor is lb/kW-hr. Emissions calculated at 5000 kW load. Emission factor from "Current Methodologies and Best Practices in Preparing Port Emission Inventories", for U.S. EPA, January 2006.
(c) Based on natural gas heating value of 1,020 Btu/scf. Emission factor from AP-42.

ANNUAL NOX EMISSIONS (tons)



YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR
SOX 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Emission Factor
(lb/MMBtu)

Diesel Pumps (a) 0.29 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303 0.303
Welding Machines (a) 0.29 0.079 0.110 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171
Air Compressor (a) 0.29 0.031 0.041 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062 0.062
Portable Generator (a) 0.29 0.028 0.055 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111
Portable Heaters (a) 0.29 0.022 0.045 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090 0.090
Light Plants (a) 0.29 0.076 0.135 0.215 0.358 0.430 0.463 0.539 0.520 0.535 0.500 0.432 0.440 0.562 0.592 0.581 0.543 0.573 0.562 0.563 0.597 0.517 0.504 0.529 0.486 0.506
Auxiliary Power Plant on Vessels (b) 0.0136 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440 73.440
Gas-Fired Boiler at the Mine Shop (c) 0.000588 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023
Gas-Fired Boiler at the Camp (c) 0.000588 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009
Gas-Fired Boiler at Ladd Warehouse (c) 0.000588 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021
Gas-Fired Boiler at Ladd Control Room (c) 0.000588 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Gas-Fired Boiler at the Ship Berth (c) 0.000588 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

TOTAL 74.0 74.2 74.5 74.6 74.7 74.7 74.8 74.8 74.8 74.7 74.7 74.7 74.8 74.8 74.8 74.8 74.8 74.8 74.8 74.8 74.8 74.7 74.8 74.7 74.7

(a) MMBtu calculated from diesel heating value of 19,300 Btu/lb, and diesel density of 7.1 lb/gal. Emission factor from AP-42.
(b) Emission factor is lb/kW-hr. Emissions calculated at 5000 kW load. Emission factor from "Current Methodologies and Best Practices in Preparing Port Emission Inventories", for U.S. EPA, January 2006.
(c) Based on natural gas heating value of 1,020 Btu/scf. Emission factor from AP-42.

ANNUAL SOX EMISSIONS (tons)



 

APPENDIX 7 
 

PTE CALCULATIONS 
 



PTE Calculations 
 

 
Source: Truck Dump 
The uncontrolled emission factor equation for this source is from Wyoming DEQ, with a 
TSP to PM10 ratio of 0.3.  This source is controlled with a stilling shed, at a control level 
of 85%.  With a maximum of 14,053,118 tons of coal dumped, the PM10 emissions for 
this source are:     
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With a PM10 to PM2.5 ratio of 0.1, PM2.5 PTE is 0.40 tons/yr. 
 
Source: Crusher 
This source is controlled with a baghouse with emissions at 0.005 grains per dry standard 
cubic foot (gr/dscf).  The volumetric flow rate is 10,000 dscfm.  Emissions for this source 
are calculated as follows: 
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PM2.5 is conservatively assumed to be equivalent to PM10. 
 
 



Source: Transfer Point 
The uncontrolled emission factor equation for this source for PM10 is from AP-42 Section 
13.2.4 and is as follows: 
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Where: 
U= wind speed 6 mph (on-site average)  
M=10.4% moisture. 
 
Thus, for PM10: 
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With a maximum throughput of 14,053,118 tons of coal per year, uncontrolled PM10 
emissions from one transfer point are as follows: 
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For transfer points with a partial enclosure, the control efficiency is 50% such that: 
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For transfer points with a full enclosure, the control efficiency is 90% such that: 
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The uncontrolled emission factor equation for this source for PM2.5 is from AP-42 Section 
13.2.4 and is as follows: 
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Where: 
U= wind speed 6 mph  
M=10.4% moisture. 
 
Thus, for PM2.5: 
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With a maximum throughput of 14,053,118 tons of coal per year, uncontrolled PM2.5 
emissions from one transfer point are as follows: 
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For transfer points with a partial enclosure, the control efficiency is 50% such that: 
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For transfer points with a full enclosure, the control efficiency is 90% such that: 
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A total of 16 transfer points are planned, with 4 being open, 9 being partially enclosed 
and 3 being fully enclosed.     



 
Source: Wind Erosion Emissions from the Overland Coal Conveyor 
The uncontrolled emission factor equation for this source is from Wyoming DEQ, with 
wind speed (U) of 6.1 meters per second (m/s), which is the conveyor speed, and a TSP to 
PM10 ratio of 0.3.     
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A 72-inch wide conveyor belt 11.71 miles long yields 8.52 acres of exposed area.  Using 
a covered conveyor belt with a control efficiency of 90%, annual emissions are: 
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A PM10 to PM2.5 ratio of 0.15 yields a PM2.5 PTE of 0.92 tons/yr. 
 
Source: Wind Erosion on Stockpile 
The same uncontrolled WDEQ emission factor applied to the overland conveyor belt is 
applied to the stockpile, except that the wind speed is at 2.7 m/s, which is the average on-
site wind speed.  The stock pile has an area of 15 acres.  In addition, the pile will be 
watered for a control efficiency of 50%, and the number of wet days (days with liquid 
precipitation of at least 0.01 inches) equal 156.  Thus, emissions from the stockpile are 
calculated as follows: 
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A PM10 to PM2.5 ratio of 0.15 yields a PM2.5 PTE of 2.06 tons/yr. 
 



Source: Natural Gas-Fired Boilers 
The particulate emission factor listed in AP-42 Section 1.4, Table 1.4-2, is used for these 
sources. Total particulates (all considered less than 1 micrometer in diameter) are shown 
as 7.6 lb/106 scf.  With a natural gas heating value of 1,020 MMBtu/106 scf, the emission 
factor becomes 0.00745 lb/MMBtu. 
 
The NOX emission factor for these sources is found in AP-42 Section 1.4, Table 1.4-1, 
and is listed as 100 lb/106 scf.  With a natural gas heating value of 1,020 MMBtu/106 scf, 
the emission factor becomes 0.0980 lb/MMBtu. 
 
The CO2 emission factor for these sources is found in AP-42 Section 1.4, Table 1.4-1, and 
is listed as 120,000 lb/106 scf. With a natural gas heating value of 1,020 MMBtu/106 scf, 
the emission factor becomes 117.65 lb/MMBtu. 
 
Annual emissions for the 9.0 MMBtu/hr boiler at the Mine Shop are calculated as 
follows: 
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Annual emissions for the 3.5 MMBtu/hr boiler at the Camp are similarly calculated as: 
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Annual emissions for the 8.0 MMBtu/hr boiler at the Ladd Warehouse are: 
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Annual emissions for the 2.5 MMBtu/hr boiler at the Ladd Control Room are: 
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Annual emissions for the 2.0 MMBtu/hr boiler at the Ship Berth are: 
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Public Access Control Management Plan 

Purpose 

The purpose of this Public Access Control Management Plan for the Chuitna Coal Project is to 
protect the general public from potential health and safety hazards associated with the mining 
and related support activities being conducted, while maintaining a high level of security, within 
the boundaries of the Project site facilities. This plan addresses several regulatory 
requirements: 

1. The Alaska Surface Coal Mine Control and Reclamation Act requires 
development and implementation of an Air Pollution Control Plan and compliance 
with all federal and state air quality laws and regulations.  11 AAC 90.079; 11 
AAC 90.421. 

2. The Alaska Department of Environmental Conservation - Division of Air Quality, 
in implementing the Clean Air Act, requires that an ambient air boundary be 
established in concert with a public control plan in order to protect members of 
the public from emissions generated by the facility.  

3. The Mine Safety Health Administration (MSHA) governs all activities which occur 
on mine sites in the United States as prescribed in 30 CFR Part 57. MSHA 
regulations particularly describe training requirements for all personnel at the 
mine site and that visitors to the mine must receive initial hazard training and be 
accompanied by an experienced miner at all times. 

4. The US Coast Guard also has regulatory requirements under 33 CFR Part 105. 
These requirements may be applicable to the Ladd Coal Export Terminal and 
describe the necessary actions to be taken by the Project to ensure the security 
of this facility is maintained while handling cargo. 

The private and public land managers are aligned with the intent and scope of this plan as 
presented herein. 

Introduction 

The Chuitna Coal Project (“Project”) is a proposed surface coal mine and export development 
located approximately 45 miles west of Anchorage in the Beluga Coal Field of southcentral 
Alaska. Land ownership in the Project area consists of a combination of public (State of Alaska, 
and Kenai Peninsula Borough) and private entities (Tyonek Native Corporation and the Alaska 
Mental Health Trust Authority).  PacRim Coal, LP is the operator. 

The intent of this document is to describe the Public Access Control Management Plan that will 
be used to protect the general public from potential health and safety hazards associated with 
mining and related support activities proposed for the Chuitna Coal Project. Potential hazards 
include: 

 Heavy equipment operation at the mine site and export development at Ladd Landing; 
 Transportation of consumables on the main access road; 
 Transport of coal by covered conveyor belt along the Chuitna Project Infrastructure from 

the Chuitna Coal Mine to the Ladd Coal Export Terminal;  
 Transport of coal by covered conveyor from the Ladd Coal Export Terminal stockpiles to 

the offshore ship loading berth and the associated operations at the berth; and 
 Receipt and handling of materials and supplies at the Ladd Logistics Center. 



Each of these activities will involve potential hazards that could affect the public should they be 
unaccompanied by an experienced employee of the Chuitna Coal Project within the restricted 
access area of the Project site as defined on the attached map (see Map 1, Ambient Air 
Boundary).  The map shows the following boundaries: 

 Project Permit Boundary 

 Ambient Air Boundary 

 Access Areas: 

 Restricted Access Areas 

 Controlled Access Areas 

 Public Access Areas (within the Ambient Air Boundary) 

This plan describes the provisions for managing public access in both "controlled" and 
"restricted" areas. The controlled areas are generally within the Project ownership boundaries. 
The public will be allowed periodic, transient passage through controlled areas.  Notices will be 
posted at access points to controlled areas informing the public that they are entering an 
industrial area.  The restricted areas are the portions of the project in which ground level 
activities are being conducted or planned (i.e. active mining, material transportation, etc.). 
Access within the restricted (affected) area is limited to Project employees utilizing Project 
vehicles or vendors who have been previously authorized and hazard trained as required by 
regulations to operation within the Project area.  Areas which are outside the restricted area but 
within ambient air boundary can be accessed by prior approval and/or notification from Project 
personnel.  These areas are limited to Project periphery will not be directly affected by Project 
operations and include adjoining trails, streams, roads, and similar access points.  Access 
across these areas would be permitted by foot, motorized vehicles and/or animal assisted 
modes of transportation.   Access and use of Chuitna Coal Project roads, landing strips, and 
other facilities is not allowed by non-project personnel except in emergency situations. The 
public will not be allowed unaccompanied transient passage at any time through restricted 
areas. 

The areas identified as Public Access Areas include existing easements and right-of-ways 
which bisect portions of the Project Permit Area.  Use of these areas will not be restricted or 
reduced.  The air quality in these areas has been modeled to demonstrate compliance with 
NAAQS. 

Public Access Control Management Measures Geographical Barriers 

Several natural geographic features serve as barriers and impediments to access the Chuitna 
Coal Project area.  These include the following: 

 Wetland/bogs 

 Streams and rivers such as the Chuit River and its tributaries, and Cook Inlet shoreline 

 Natural bluffs, cliffs, or steep slopes 

These features make cross country travel in the region very difficult, especially in the summer 
months when the ground is thawed, streams are flowing and the vegetation is in full bloom.  
During baseline data collection over the years, access and travel in and around the mine area, 
mine facilities and proposed camp location has been almost exclusively via helicopter due to 
these geographic barriers.  



Physical Barriers – Fencing and Postings 

The intent of the fencing and signage is, in compliance with the Clean Air Act and Mine Safety 
and Health Administration, to preclude or control public access from the industrial facility. The 
Project will commit to precluding unaccompanied access, for the duration of the mining and 
related reclamation operations, from land upon which active mine and facility support operations 
are conducted.  Fencing and gates will be the primary means for precluding access.  At the 
Ladd Landing Development, security fencing will be installed around the warehouse and fuel 
storage areas, around the coal transfer sites, and around portions of the coal stockpile area.  
Gates will be placed at both ends of the island bulkhead access ramp.  A gate will also be 
placed at the east end of the private mine access road.  These are all shown on Map 1. 

For the controlled access areas, strategically located sign postings will also be placed along the 
facility boundary in the unlikely event that a member of the public has found their way to the 
mine site. The key locations will be where there are indications of historic trail use, or if new trail 
access is observed.  The signs will warn the public of the potential health and safety hazards 
and state that trespassing within the facility boundary is prohibited without prior permission. 

The signs, as shown below, will be placed at the private land boundaries near the Project site at 
all roads, trails, and other identified points of access intersecting the affected areas of the 
Project. The area surrounding the signs will be cleared of vegetation and will provide 
unrestricted viewing of the signs to the public. The signs will be approximately 1 foot high by 2 
feet wide. 

Restricted Access Areas 

DANGER 

CHUITNA COAL PROJECT 

DANGER - HEAVY EQUIPMENT IN OPERATION  

CLOSED TO THE PUBLIC - NO TRESPASSING 

- No Trespassing Allowed - 

Controlled Access Areas 

DANGER 

Entering an Industrial Air Boundary 

CHUITNA COAL PROJECT 

DANGER - HEAVY EQUIPMENT IN OPERATION  

- For further information and permission, please contact: 

XXXX, Environmental Manager or Project Security 

PacRim Coal, LP 

Phone: (907) XXX-XXXX or (907) XXX-XXXY 



Public Access Management Strategies - General 

Visitors to the area will be supplied with a map of the controlled and restricted access zones by 
contacting the Project security at the personnel housing and Ladd Logistics Center facilities. 
This map will provide the areas of restricted and controlled access. Members of the public 
wishing to traverse the controlled areas of the site will be requested to contact Project security 
directly by using the contact number provided on the local signage and in the handout. 

Should an uninformed member of the public enter the restricted or controlled areas without prior 
notification to Project Security, any mineworker who witnesses such an individual or group will 
notify Project Security immediately. Project Security will then approach the individual(s) and 
inform them of the situation and the limitations of access to and through the project. The visitor 
will then be provided with the information on the areas of restricted and controlled access and 
will be accompanied to an agreed point outside of these zones. 

Public Access Management Strategies for the Ladd Landing Area 

During construction, Project Security will work with the public on coordinating access to the 
beach area at Ladd Landing with Project activities.  Care will be taken to ensure that the public 
has access to areas as allowed by property ownership and within scheduling of Project 
construction activities in these areas.  Safety of the public during this time will be carefully 
evaluated to ensure that any potential accidents are avoided.   

Following completion of construction of Ladd Coal Export Terminal and Ladd Logistics Center 
facilities, there will not be access to the Chuitna Coal Project facilities by the public.  All facilities 
will be designed and constructed to allow access to and along the beach by the public, as well 
as along Pan Am Road and the Beluga Highway.  Speed Limits will be posted on the public 
roadways to reduce potential dust generation by traffic on the public roadways.   Project 
boundaries and overhead facilities will be marked so that the public can easily discern areas 
which are restricted.  Safety warnings will be posted in areas in which the public has access but 
may need to limit their movements due to height limitations, tidal conditions, or other natural 
conditions. 

The sign specifications for the private marine terminal are: 

 Each sign will be 2 feet high by 4 feet wide and will be mounted on posts. 
 Each sign will be inspected semi-annually and will be repaired or replaced, as necessary. 
 Each sign will be free of visible obstructions. 
 Each sign will read: 

 

PRIVATE MARINE FACILITY 

CHUITNA COAL PROJECT 

In case of emergency, contact Facility Superintendent or Project Security 

NO TRESPASSING – CLOSED to the PUBLIC 
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1.0 - INTRODUCTION 

The purpose of this report is to describe the site-specific and regional climatology in the area of 

the planned Chuitna Coal Project (Project).  It has been prepared in support of requirements of 

the Alaska Surface Coal Mining Control and Reclamation Act (ASCMCRA), the National 

Environmental Policy Act (NEPA) and other environmental documentation requirements.   

 

The project will consist of a surface coal mine and preparation facilities to be located 

approximately 12-15 miles west of the Beluga area.  Coal will be transported by overland 

conveyer to the North Ladd Landing area where it will be stored and ultimately loaded for 

transport on ocean-going vessels.   

 

This report looks both at the climate of Alaska and then focuses on the specific climatology of 

the project area.   

2.0 - TOPOGRAPHY 

Alaska’s 586,412 square miles of surface area includes variations in terrain from the flat 

lowlands of the Yukon-Kuskokwim Delta to the highest mountain in North America - Denali 

National Park & Preserve’s Mt. McKinley, in the Alaskan Range.  

 

In acreage, Alaska equals the combined land area of the states of Wyoming, Montana, 

Washington, Oregon, Idaho, and Utah.  Alaska’s landscape varies from a coastal forest to 

treeless Arctic tundra, and it has mountain ranges and ice fields that cover thousands of square 

miles.1  

 

The area of focus in this report is a small subregion within this described area, to the west of the 

Cook Inlet, east of the Tordillo Mountains and, more specifically east of Lone Ridge, as 

presented in Figure 5.0.A.  The overall region of this discussion includes the Cook Inlet, as well 

as the Aleutian and Alaska Ranges, Kenai-Chugach Mountains, Tordillo Range, Talkeetna 

                                                 
1 Alaska Department of Commerce Website, 2007 
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Mountains, the upper Matanuska Valley and the Susitna lowland. The total land area is about 

38,000 square miles (98,420 sq. km.), within the Susit River basin.2   

 

The western border of this region of interest is the Aleutian Range which eventually merges with 

the Alaska Range to the north.  The Aleutian Range includes the Tordillo Mountains located just 

north and west of the project area.  Aside from a few larger summits, the Alaska Range averages 

7,000 to 9,000 feet (2,100 to 2,700 m.) in elevation.2  

 

There are two distinct lowland areas formed from the drainage from the mountains.  The largest 

is the Matanuska Valley located just south of the Talkeetna Mountains. The other is the Susitna 

Valley which extends from the center of the basin and includes a floodplain and varies from one 

to eight miles (1 to 13 km) in width.  The entire Cook Inlet-Susitna lowland is over 200 miles 

(320 km) long and averages 60 miles (96 km) in width. 2  The Cook Inlet-Susitna lowland, with 

elevations from sea level to 500 feet (150 m), is a basin with a relief of 50 to 250 feet (15 to 75 

m).2   The glaciers that at one time occupied the Susitna Valley left the topography covered with 

glacial deposits and characteristics such as ground moraine, drumlin fields, eskers, outwash 

plains, and kettle lakes.  This area is typified with many small lakes and swamp areas, due to 

poor drainage.   

 

The Kenai Peninsula to the east of the Inlet is also a lowland area located along the Kenai and 

Chugach Mountains.  To the north of the Kenai Peninsula lies the Talkeetna Mountains. These 

mountains sustain several glaciers between 6 and 10 miles (10 to 16 km.) in length and numerous 

smaller ice masses. 2 

 
3.0 - ALASKA CLIMATE 

The climate focus for this report mimics the variability in Alaska’s terrain.  The Alaskan climate 

varies from brief, cool summers and long, frigid, dark winters in the Arctic regions to southern 

coastal areas where temperatures fall below zero only during the winter months.  There are four 

                                                 
2 Alaskool, 2006 
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general climate zones that comprise Alaska, based on annual and monthly averages of 

temperature and precipitation.  These are 1) an arctic zone, 2) a continental zone, 3) a maritime 

zone and 4) a transitional zone. 3  

3.1 – ARCTIC ZONE 

The arctic zone is characterized as a treeless plain located generally north of the Arctic Circle 

and north of the Brooks Range, including the cities of Barrow and Prudhoe Bay.  There are two 

main seasons: winter and summer.  The summer is very short with a transitional period in May 

and September.  The average temperature in the winter is around -11.2°F (-24°C) and in the 

summer around 50°F (10°C).  Winds blow almost continuously, with an average wind speed of 

30 miles per hour (13.4 m/s).  There is little precipitation; less than 5 inches (12.7 cm) per year, 

most of which is usually snow.4  In addition, there is a permanent layer of frozen earth or 

“permafrost”, which in the summer thaws just enough to make bogs, swamps and lakes the 

primary topography.  Permafrost is not defined by soil moisture content, overlying snow cover, 

or location; it is defined solely by soil temperature.   

All data presented in this report, other than on site data as indicated, has been collected by the 

National Climatic Data Center (NCDC).  As a result, many references will be made to “Climate 

Normals”, “Division Normals” or “Normals”.   A climatological normal, as defined by NCDC, is 

“the average value of a meteorological element over 30 years”.  This “normal” provides a basis 

for which a comparison to the present climate can be made.  NCDC develops a new thirty-year 

data set every ten years for most first order meteorological stations in the United States.  The 

current data set is for 1971-2000.   Table 3.1 shows the division normals for the Arctic Zone. 

Figure 3.1 shows a graph of the temperature and precipitation normals for Barrow, located in the 

Arctic region.5   

                                                 
3 Weather America: A Thirty-Year Summary of Statistical Weather Data and Rankings. 2001  
4 Hidore, 1993 
5 The Alaska Climate Research Center, 1971-2000 



 

   
 Page 4 of 65 1937-05-2 
 
 

Table 3.1  ARCTIC ZONE CLIMATE NORMALS 
TEMPERATURE (°F)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average -11.9 -13.8 -9.8 4.3 26.3 42.2 49.0 45.7 35.4 16.4 -0.2 -9.6 14.5

Std Dev 7.4 8.7 5.3 5.6 3.1 1.9 2.5 3.3 3.7 4.9 6.8 6.9 2.0

 

PRECIPITATION (in)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average 0.12 0.12 0.09 0.12 0.12 0.32 0.87 1.04 0.69 0.39 0.16 0.12 4.16

Std Dev 0.18 0.21 0.18 0.26 0.17 0.36 0.55 0.82 0.61 0.34 0.25 0.24 1.91

 

 

Figure 3.1  BARROW CLIMATE NORMALS
* 

 

                                                 
* Barrow data shows a higher precipitation rate in the summer than in the winter.  This is the exception for the arctic 
climate due to its coastal location.   
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3.2 – CONTINENTAL ZONE 

The continental zone is best described as a zone with temperatures in the summer that average 

around 60°F (15°C) in the warmest month and mean lows in the winter near -10°F (-23.3°C), 

with an extreme of -45°F (-42.7°C) to -55°F (-48.3°C) on occasion. Annual precipitation is 

generally about 10 inches (127-254 millimeters) with the majority falling within the summer 

months.  Where terrain lifting is a factor in precipitation augmentation, annual precipitation 

totals may exceed 20 inches. 6 

 

In general, the continental zone is located south of the Brooks Range and inland.  The sun does 

not set for more than a month in the summer.   Surface winds are lighter than those in the Arctic.  

Overall there are only two seasons in this region as well: summer and winter.  Table 3.2 shows 

the regional normals.  Figure 3.2 shows a graph of the representative station Bettles located in 

this region. 6 

 

                                                 
6 The Alaska Climate Research Center, 1971-2000  
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Table 3.2  CONTINENTAL ZONE CLIMATE NORMALS 

TEMPERATURE (°F)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 – 2000 
Average -8.4 -3.2 9.7 28.0 45.5 56.5 59.6 54.0 42.5 21.9 2.5 -5.0 25.3

Std Dev 10.3 9.7 6.3 5.1 3.0 1.8 1.7 2.6 3.6 4.5 7.2 7.4 2.4

 

PRECIPITATION (in)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 – 2000 
Average 0.37 0.28 0.23 0.26 0.24 0.62 1.19 1.67 1.17 0.73 0.40 0.39 7.57

Std Dev 0.18 0.21 0.18 0.26 0.17 0.36 0.55 0.82 0.61 0.34 0.25 0.24 1.91

 

 

Figure 3.2  BETTLES CLIMATE NORMALS 
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3.3 – MARITIME ZONE 

Temperatures in the maritime zone usually reach 50°F to 55 oF (10°C to 12oC) for mean 

maximums during summer and drop to around 23°F (-5°C) for mean lows during winter. As a 

result of this temperate climate, seasonal change is not as obvious as in the other zones.  Because 

of the moderating effects of the ocean, temperatures infrequently reach extreme highs of 70°F 

(21°C) and extreme lows of -22°F (-30°C).  Winds are typically between 13.8 mph (6.1 m/s) and 

20.7 mph (9.3 m/s).  Precipitation in the maritime zone is much greater than in the interior region 

or the arctic, with an average of about 40 inches per year. Table 3.3 shows the actual regional 

climate normals and Figure 3.3 gives the temperature and precipitation data for Cold Bay, a 

typical station in this zone.7   

                                                 
7 The Alaska Climate Research Center, 1971-2000 
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Table 3.3  MARITIME ZONE CLIMATE NORMALS 

TEMPERATURE (°F)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average 29.6 29.4 30.9 34.0 39.1 44.3 48.8 50.6 47.4 41.1 35.8 31.9 38.6

Std Dev 2.6 3.2 3.0 2.1 1.9 1.5 1.4 1.5 1.3 1.1 1.9 3.0 1.3

PRECIPITATION (in)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average 3.50 2.95 3.02 2.48 2.34 2.45 2.66 3.82 4.67 4.73 4.81 4.30 41.73

Std Dev 1.03 0.91 0.95 0.78 0.72 0.87 0.65 0.91 1.12 1.28 1.56 1.40 5.50

 

 

Figure 3.3  COLD BAY CLIMATE NORMALS 
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3.4 – TRANSITIONAL ZONE 

This report primarily focuses on the transitional zone (proposed site for the project), which 

includes as far west as Bristol Bay, the region around the Cook Inlet, the Chugach Mountains 

and as far east as the southern Copper River basin. The transitional zone follows approximately 

1492 miles (2400 km) of the Alaskan Coast.   Unlike the other regions, this zone is difficult to 

define due to the large variation in topography.  It is best portrayed in Figure 3.4.A.    

 

Figure 3.4.A  MAP OF TRANSITIONAL ZONE 
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Under the Köppen climate classification8, the transitional zone is identified as a Maritime 

Subarctic Climate or “Cfc”.  These climates are generally found poleward and are confined to 

narrow coastal strips (to include the adjacent islands) on the western margins of continents.  In 

general, this climate can be best described as having coolest month temperature averages below 

64°F (18°C) and above 20°F (-3°C) with the warmest month above 50°F (10°C).  In addition, it 

is considered to only have one to three months with a temperature above 50°F (10°C).  To be 

classified as a Cfc the climate must have moderate moisture in all seasons.8  In this zone winds 

are moderate, skies are usually cloudy, and the relative humidity is moderate to high.  In 

addition, heavy fog is very frequent in this type of climate as a result of maritime influences.  

Both continental and maritime climate systems affect the transitional zone.   

 

This transitional zone is separated from the interior climate (continental climate) by the Alaskan-

Aleutian Range.  Occasionally, arctic cold fronts will propagate across the Matanuska-Susitna 

Valley from the interior, causing cold dry air to seep into the watershed.  Permanent snowfields 

and glaciers on the Neacola and Tordrillo mountains enhance downslope flow.8  These 

infrequent stationary high pressure systems can lead to clear days with temperatures dropping to 

a range of  -15°F (-26.1°C) to -30°F (-34.4°C) during the winter.  However, these days are not 

common.  Table 3.4 shows the actual regional climate normals for Anchorage, while Figure 3.4b 

provides temperature and precipitation data.9  

                                                 
8 Hidore, 1993 
9 The Alaska Climate Research Center, 1971-2000 
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Table 3.4  TRANSITIONAL ZONE CLIMATE NORMALS 

TEMPERATURE (°F)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average 14.3 17.7 24.6 34.8 45.0 52.8 56.7 54.5 46.4 33.0 20.7 16.2 34.7

Std Dev 8.6 7.3 4.7 3.5 2.0 1.7 1.3 1.6 2.4 3.4 5.6 6.2 1.8

PRECIPITATION (in)  

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1971 - 2000 
Average 1.76 1.48 1.29 1.11 1.26 1.57 2.22 3.03 3.79 2.89 2.07 2.34 24.81

Std Dev 1.09 0.65 0.65 0.56 0.67 0.64 0.91 1.23 1.32 1.11 1.36 1.13 3.97

 

 

Figure 3.4.B  ANCHORAGE CLIMATE NORMALS 
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Wind flow from the north-northwest to the north-northeast during the winter is not uncommon.  

Additionally, dispersion is dominated by wind speed in the winter months.  Low sun angles and 

clouds reduce the amount of solar energy input into the system which produces temperature 

gradients which result in mixing that is often found in other climates.  Therefore, wind is 

responsible for the majority of the mixing during the winter months.  Thus, low wind speeds will 

yield stable conditions.   

 

During the summer months, maritime climate persists resulting in small temperature variations 

and winds from the south-southwest.  The mountain ranges to the northwest and southeast help 

channel the winds up the inlet.   

 

3.5 – ADDITIONAL CLIMATE FACTORS 

Solar energy is a large factor in climate variation, especially in Alaska.  Since Alaska is located 

in the polar region, the sun angle is relatively low as compared to other latitudes.  However, its 

duration is long, with the longest day being about 19 hours and 17 minutes in Anchorage.  This 

constant radiation in the summer helps to warm the seawater.  Once seawater has been heated, it 

retains its energy after the surrounding land has cooled, helping to moderate the climate in both 

winter and summer.10  In addition, temperature gradient mixing does occur for longer hours, as 

compared to the midlatitude climates.    

 

The climate along the southern coast of Alaska is also influenced by the Aleutian Low.  An 

Aleutian Low, as defined by the National Weather Service, is “a semi-permanent, subpolar area 

of low pressure located in the Gulf of Alaska, near the Aleutian Islands”. It is a generating area 

for storms and migratory lows which often reach maximum intensity in this region. It is most 

active during the late fall to late spring. During the summer, it is weaker, retreating towards the 

North Pole and becoming almost nonexistent. During this time, the North Pacific High pressure 

system dominates.  This weather pattern leads to warmer winters and cooler summers on average 

than to the north in the continental zone.  Figure 3.4.C11 is a representation of the Aleutian Low. 

                                                 
10 Hidore, 1993 
11 NCDC, 2006 
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JANUARY-FEBRUARY SEA LEVEL PRESSURE CLIMATOLOGY 

(1958-1997) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4.C 

4.0 - REGIONAL METEOROLOGICAL DATA 

Long-term climatological record keeping in the immediate area of the Project site is incomplete, 

as there are no long-term data collected by governmental agencies in the immediate area.  

However, data have been collected by private entities for shorter periods which do provide some 

insight into the expected temperatures, wind patterns, precipitation amounts and snow cover.  

Moreover, meteorological monitoring was initiated in late 2005 specifically to define dispersion 

climatology of the Mine and North Ladd Landing areas.  While data collected to date covers a 

very short period, climatologically speaking, they are discussed briefly herein.  The sole 

exception to the absence of long term climate data for the site is an approximate 20 year record 

of snow cover collected in support of past projects in the area.   

 

Each of the private sector programs is discussed in some detail in the following sections, 

following a discussion on regional data sources.   
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The closest first order National Weather Service stations12 located in this region are Anchorage, 

Homer and Talkeetna.  Anchorage is located approximately 39 miles (63 km) away from the 

Project’s coastal recording station, at an elevation of 114 feet (34.7 m) above sea level, while 

Homer is located approximately 111.9 miles away (180 km) at an elevation of 89 feet (27.1 m). 

Talkeetna is 84 miles (134 km) away with an elevation of 345 feet (105.2 m).13    

 

A cooperative station14 at the Kenai airport which has been in operation periodically from 1899 

through the present, is roughly 24.2 miles (39 km) away and located at an elevation of 86 feet 

(26.2 m), making it the closest station with a recent and extensive meteorological data set.  It is 

also the most representative of the Project’s coastal site, based on its location.  The inland site 

does not have a truly representative first order or cooperative site in the Cook Inlet region.  

Locations for these stations are presented in Figure 4.1.   

                                                 
12 A site at which weather observations are taken by National Weather Service employees, Automated Systems 
(ASOS) or other certified observers. 
13 The Alaska Climate Research Center, 1971-2000 
14 A site at which weather observations are taken by volunteers or contractors who are not National Weather Service 
employees and who are not required to pass observation certification examinations. 
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Figure 4.0  MAP OF NEARBY WEATHER REPORTING STATIONS 
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4.1 – TEMPERATURE 

Climatological temperature and precipitation data from 1971-2000 were obtained from the 

Alaska Climate Research Center’s (ACRC) website, which presents the Alaska climate details 

collected by NCDC.  The data presented below is for Anchorage, Beluga, Homer, Talkeetna and 

Kenai, all of which are located in the transitional zone described earlier in this report.  In 

addition, the Chuitna Coal Project area falls perfectly into the transitional zone description, with 

moderate summers and cool, but not frigid, winters.   

 

Summer temperatures, as recorded at Kenai Airport, rarely exceed 55°F (12.7°C) during daylight 

hours and will drop as low as 45°F (7.2°C) during the nighttime hours.  Anchorage and Homer 

also only see about a 10°F difference in diurnal temperatures during the summer.  Winter 

temperatures, at all sites, range from average lows near 5°F (-15°C) with  a  high  around  20°F  

(-6°C).  As stated above, Anchorage does experience a number of clear days with temperatures 

falling to below zero.  This usually happens in January.  On average Anchorage sees 243 cloudy 

days and only 64 clear days per year, which helps to keep the monthly temperature changes 

smaller.   

 

The highest temperature ever recorded in Kenai was 93°F (33.8°C) in June 1969.  The highest 

temperatures ever recorded in Anchorage, Talkeetna and Homer were 85°F (29.4°C) in June of 

1969, 91°F (32.7°C) in June of 1953 and 81°F (27.2°C) in 1993, respectively.  The lowest 

temperatures ever recorded for Kenai, Anchorage, Talkeetna and Homer were -47°F (-43.8°C) in 

January  1975,  -34°F  (-36.7°C)  in   January  1975,  -53°F  (-47.2°C) in  December  1961,  and  

-24°F (-31.1°C) in January 1989, respectively.  During the period of 1973 through 1992 when 

data were being collected at the Beluga Power Plant, the highest daily maximum was recorded as 

84°F (28.9°C) in July of 1977 and the lowest daily minimum was recorded as -40°F (-40°C) in 

January of 1990.   A summary is presented in Table 4.1.   
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TABLE  4.1   TEMPERATURE AVERAGES AND EXTREMES FOR COOK INLET RECORDING STATIONS 

Recording Station Average High Average Low Record High Record Low 

Anchorage 43.1°F 29.3°F 85°F -34°F 

Kenai 42.3°F 26.3°F 93°F -47°F 

Talkeetna 43.3°F 24.5°F 91°F -53°F 

Homer 44.6°F 31.4°F 81°F -24°F 

Beluga 45.0°F 26.7°F 84°F -40°F 

4.2 – PRECIPITATION 

The majority of precipitation falls in the late summer and early autumn.  The normal annual 

precipitation for Anchorage is 25.45 inches (64.6 cm).  Kenai averages 18.95 inches (48.1 cm), 

which is slightly less than Homer, Beluga and Talkeetna as can be seen in Table 4.215 presented 

in inches.  These differences are due to the Kenai Mountains creating a protective barrier from 

any incoming weather systems.  Although the majority of the moisture falls in the summer 

months, all of these stations also can receive significant snows as compared to the arctic and 

continental climates of the interior and Yukon.  Snowfall averages from 60.60 inches (153.9 cm) 

in Kenai to 138.60 inches (352 cm) in Talkeetna.  Beluga is located approximately midway 

between those two stations with an average of 80.70 inches (205 cm).   

TABLE 4.2  PRECIPITATION AVERAGES AND EXTREMES FOR COOK INLET RECORDING STATIONS 

Recording Station Average Precip Average Snowfall 
Highest  

Annual Total 

Lowest  

Annual Total 

Anchorage 25.45 61.50 38.10 12.95 

Kenai 18.95 60.60 27.09 11.02 

Talkeetna 28.18 138.60 40.50 29.20 

Homer 25.45 61.50 41.00 32.70 

Beluga 25.88 80.70 35.65 21.96 

 

                                                 
15 The Alaska Climate Research Center, 1971-2000 
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4.3 – WIND SPEED and DIRECTION 

The variations described in topography and the effects of the Aleutian Low contribute to the site-

to-site differences in overall wind speed and direction along Cook Inlet.  A distinct north-south 

flow is evident based on the annual wind data from the meteorological sites in the northern part 

of the region, closest to the Project site.  Figure 4.3.A presents the wind direction percent 

distribution for Anchorage for the period of 1971-2000, and Figure 4.3.C provides a 

representation of the winds in Talkeetna for the same period.   

Wind speeds also vary from site to site.  In Homer, surface winds are rarely strong even in 

winter. However, over Cook Inlet, wind speeds requiring warnings to small craft are fairly 

common all year. 16  To the north, in Anchorage, the wind speed is usually very light averaging 

less than 10 mph.  Strong northerly winds, up to 90 mph, sometimes affect the Anchorage area 

during the winter on occasion.  Very rarely winds will be channeled along the Chugach 

Mountains, causing wind speeds over 100 mph along the eastern side of the city.  For the years 

1971-2000, Anchorage has a mean wind speed of 7.5 mph (3.4 m/s).  The mean and maximum 

monthly wind speed and percent calm observations from Anchorage for those years is presented 

in Figure 4.3.B.  Talkeetna wind speeds are represented in Figure 4.3.D.   

                                                 
16 The Alaska Climate Research Center, 1971-2000 
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Figure 4.3.A  ANCHORAGE WIND SPEED AND DIRECTION FOR 1971-2000 

 

 

Figure 4.3.B  MEAN AND MAXIMUM MONTHLY WIND SPEED & PERCENT CALM  

 



 

   
 Page 20 of 65 1937-05-2 
 
 

Figure 4.3.C  TALKEETNA WIND SPEED AND DIRECTION FOR 1971-2000 

 

 

Figure 4.3.D  MEAN AND MAXIMUM MONTHLY WIND SPEED & PERCENT CALM 
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5.0 - SITE SPECIFIC METEOROLOGICAL DATA 

 
The Chuitna Coal Project is proposed west of the Cook Inlet, and more specifically west of 

Beluga and northwest of Tyonek.  This location is approximately 60 miles west of Anchorage.     

The facility has a footprint of approximately 15 square miles (38.8 sq km) which will also 

include a bunkhouse and landing strip.  There will be a continuous overland conveyer, which 

will connect the Mine Site to a port location near North Ladd Landing.  

 

Meteorological monitoring is currently being performed at two sites near where the Chuitna Coal 

Project will be located.  The two monitoring sites are located at 61° 9.904’N, 151° 25.923W and 

61° 9.118’N, 151° 3.636’W.  The Mine Site is located on a ridge at an elevation of 677 feet (206 

meters) and the coastal site is at 89 feet (27 meters) above mean sea level.  The North Ladd 

Landing Site is located on a cliff edge in an open space overlooking the Cook Inlet.  The 

locations of the two monitoring stations can be seen in Figure 5.0.A, and a terrain profile is 

presented in Figure 5.0.B.  The Mine Site is approximately 12 miles (19.3 km) west of the North 

Ladd Landing Site.  The sites are currently collecting precipitation, wind speed, wind direction, 

temperature at two meters, temperature at 10 meters and solar radiation intensity.  Data for 2006 

through April 2009 has been prepared and are discussed in Sections 5.1 through 5.3.   
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Figure 5.0.A  LOCATIONS OF COASTAL AND INLAND PROJECT MONITORING STATIONS 

Figure 
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Figure 5.0.B    TERRAIN RELIEF BETWEEN MINE SITE AND NORTH LADD LANDING SITES 

 

5.1 – TEMPERATURE 

The original data collected for the Chuitna Coal Project shows the average daily temperature 

from April 1983 to March 1984 to be 39°F (4°C) for the original coastal site while the inland site 

was a little cooler at 37.4°F   (3°C).   

5.1.1 – MINE SITE 

During the 2006 monitoring period the maximum hourly temperature was 77.5°F (25.3°C) for 

the two-meter level and 76.1°F (24.5°C) for the 10-meter level.  Both values were recorded on 

May 26.  The minimum hourly temperature for the year was -19.1°F (-28.4°C) measured by the 

two-meter sensor on January 27.  The minimum temperature for the 10-meter level was -16.4°F 

(-26.9°C), also recorded on January 27.  Diurnal temperature ranges were the largest in the 

warmer months (April to September) and then decreased during the cooler months.  Summaries 

of the data collected can be found in Table 5.1.A for the two meter level and Table 5.1.B for the 

10-meter level at the Mine Site. 

The difference between the 10-meter and the two-meter temperatures is used in conjunction with 

wind speed to calculate stability class during nighttime hours at each of the monitoring sites.  A 

positive temperature difference between the 10-meter and two-meter readings indicates a 

temperature inversion or a stable atmosphere.  During daytime hours, solar radiation and wind 

speed are used to calculate stability class.  As noted before, wind speeds often dictate the 

stability of the atmosphere in the Project region, but on occasion thermal instability will have a 

bearing on dispersion.  Table 5.1.C presents the differential temperature data collected at the 

Mine Site for the 2006 calendar year. 
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Table 5.1.A    2006 TEMPERATURE EXTREMES – TWO-METER LEVEL 

MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January -1.1 -9.7 -28.4 -16.8 -13.6 

February 4.2 -3.8 -24.8 -9.8 -6.4 

March 6.5 -2.0 -19.8 -8.6 -5.0 

April 4.8 2.3 -7.4 -2.7 -0.1 

May 25.3 11.4 -1.5 3.9 7.9 

June 19.2 14.5 2.0 6.0 10.5 

July 21.1 16.4 6.1 8.3 12.4 

August 21.3 14.4 3.4 7.1 10.9 

September 17.4 12.0 -2.2 4.5 8.2 

October 11.7 4.9 -11.6 -0.4 2.2 

November 3.7 -4.7 -16.9 -12.3 -8.4 

December 3.9 -2.5 -20.5 -7.5 -4.7 

Maximum hourly average temperature of +25.3 °C was recorded on May 26 for hour 1700 AST. 

Minimum hourly average temperature of -28.4°C recorded on January 27 for hour 0400 AST. 

 
 

Table 5.1.B   2006 TEMPERATURE EXTREMES – 10-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 3.0 -6.2 -26.9 -11.5 -8.8 

February 4.5 -3.6 -23.3 -9.0 -5.9 

March 6.6 -2.0 -16.9 -7.8 -4.7 

April 4.8 2.5 -7.6 -2.8 -0.1 

May 24.5 11.1 -1.6 4.4 8.0 

June 18.7 14.0 3.2 6.6 10.4 

July 20.6 15.9 7.0 8.8 12.4 

August 20.2 13.2 4.7 8.1 10.7 

September 16.6 11.7 -0.5 5.4 8.5 

October 11.9 4.8 -10.5 0.3 2.5 

November 3.7 -4.7 -15.5 -10.8 -7.6 

December 4.0 -2.3 -18.3 -6.8 -4.4 

Maximum hourly average temperature of +24.5 °C was recorded on May 26 for hour 1700 AST. 

Minimum hourly average temperature of -26.9°C recorded on January 27 for hour 0400 AST. 
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Table 5.1.C   2006 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 

MINE SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 3.3 -2.5 0.2 

February 2.8 -0.1 0.4 

March 3.5 -0.2 0.3 

April 1.1 -0.2 0.2 

May 2.5 -1.6 0.0 

June 2.1 -1.3 0.0 

July 3.0 -1.1 0.0 

August 2.1 -1.7 -0.1 

September 3.0 -1.0 0.3 

October 2.7 -0.7 0.3 

November 3.7 -0.4 0.8 

December 3.1 -0.1 0.4 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 

During the 2007 monitoring period the maximum hourly temperature was 81.1°F (27.3°C) for 

the two-meter level and 79.7°F (26.5°C) for the 10-meter level.  Both values were recorded on 

June 20.  The minimum hourly temperature for the year was -13.4°F (-25.2°C) measured by the 

two-meter sensor on January 9.  The minimum temperature for the 10-meter level was -9.8°F 

(-23.2°C), recorded on January 8.  Diurnal temperature ranges were the largest in the warmer 

months (April to September) and then decreased during the cooler months.  Summaries of the 

data collected can be found in Table 5.1.D for the two meter level and Table 5.1.E for the 10-

meter level at the Mine Site.  Table 5.1.F presents the differential temperature data collected at 

the Mine Site for the 2007 calendar year.  
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Table 5.1.D       2007 TEMPERATURE EXTREMES – TWO-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 5.7 -5.9 -25.2 -11.5 -8.4 

February 9.0 -3.4 -22.5 -9.4 -6.3 

March 4.1 -5.7 -20.4 -13.9 -9.6 

April 11.6 6.1 -7.8 0.1 3.2 

May 16.1 11.1 -1.8 2.7 7.2 

June 27.3 16.2 1.4 6.4 11.6 

July 22.9 16.1 4.5 8.2 12.2 

August 22.5 17.0 4.1 8.6 12.8 

September 16.7 11.8 -0.2 4.8 8.2 

October 11.0 3.5 -7.3 -1.7 0.8 

November 4.6 0.7 -11.0 -2.9 -0.9 

December 5.9 -3.9 -23.3 -9.6 -6.5 

Maximum hourly average temperature of +27.3 °C was recorded on June 20 for hour 1600 AST. 

Minimum hourly average temperature of -25.2°C recorded on January 9 for hour 0800 AST. 

 
Table 5.1.E   2007 TEMPERATURE EXTREMES – 10-METER LEVEL 

MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 6.1 -5.6 -23.2 -10.7 -8.0 

February 9.4 -3.2 -21.2 -8.4 -5.7 

March 4.1 -5.7 -19.9 -13.1 -9.2 

April 10.9 6.1 -6.6 0.5 3.4 

May 15.6 10.5 0.2 3.4 7.1 

June 26.5 15.6 2.3 6.9 11.5 

July 22.2 15.6 5.1 8.7 12.2 

August 22.0 16.6 5.5 9.2 12.9 

September 15.9 11.4 0.6 5.4 8.4 

October 10.6 3.4 -6.0 -1.2 1.0 

November 5.0 0.9 -10.0 -2.5 -0.7 

December 6.5 -3.6 -21.6 -8.8 -6.0 

Maximum hourly average temperature of +26.5 °C was recorded on June 20 for hour 1600 AST. 

Minimum hourly average temperature of -23.2°C recorded on January 8 for hour 0100 AST. 
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Table 5.1.F   2007 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 
MINE SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 3.0 -1.0 0.5 

February 4.0 -0.1 0.6 

March 3.2 -0.2 0.4 

April 1.9 -1.2 0.2 

May 3.2 -1.3 0.0 

June 2.7 -1.1 -0.1 

July 1.5 -1.7 0.0 

August 2.0 -2.1 0.2 

September 2.8 -1.2 0.2 

October 2.3 -0.7 0.2 

November 2.6 -0.1 0.2 

December 3.1 -0.2 0.4 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 

During the 2008 monitoring period the maximum hourly temperature was 68.9°F (20.5°C) for 

the two-meter level and 68.0°F (20.0°C) for the 10-meter level.  Both values were recorded on 

July 4.  The minimum hourly temperature for the year was -14.3°F (-25.7°C) measured by the 

two-meter sensor on January 14.  The minimum temperature for the 10-meter level was -10.5°F 

(-23.6°C), also recorded on January 14.  Diurnal temperature ranges were the largest in the 

warmer months (April to September) and then decreased during the cooler months.  Summaries 

of the data collected can be found in Table 5.1.G for the two-meter level and Table 5.1.H for the 

10-meter level at the Mine Site.  Table 5.1.I presents the differential temperature data collected at 

the Mine Site for the 2008 calendar year.  
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Table 5.1.G       2008 TEMPERATURE EXTREMES – TWO-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 1.1 -7.6 -25.7 -13.3 -10.2 

February 3.4 -4.6 -22.9 -10.8 -7.3 

March 4.6 -0.1 -13.0 -5.2 -2.6 

April 10.6 1.9 -12.4 -5.1 -1.3 

May 14.8 9.2 -0.7 2.2 6.0 

June 18.2 13.1 1.6 5.1 9.2 

July 20.5 14.4 3.0 7.8 11.2 

August 18.6 14.9 3.1 7.2 11.0 

September 13.4 9.9 -1.7 4.9 7.2 

October 8.4 0.5 -14.2 -5.2 -2.3 

November 2.4 -2.8 -15.6 -7.9 -5.2 

December 2.7 -5.7 -24.7 -11.0 -8.1 

Maximum hourly average temperature of +20.5 °C was recorded on July 4 for hour 1600 AST. 

Minimum hourly average temperature of -25.7°C recorded on January 14 for hour 0600 AST. 

 
 

Table 5.1.H   2008 TEMPERATURE EXTREMES – 10-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 1.3 -7.3 -23.6 -12.2 -9.5 

February 3.7 -4.4 -20.6 -9.7 -6.7 

March 4.8 0.1 -12.1 -4.4 -2.1 

April 11.6 2.5 -11.0 -4.0 -0.6 

May 14.3 9.2 -0.1 2.9 6.3 

June 17.2 12.4 2.2 5.5 9.0 

July 20.0 14.0 3.7 8.2 11.2 

August 18.3 14.4 4.3 7.9 11.1 

September 13.0 9.6 -0.9 5.3 7.3 

October 7.8 0.6 -12.7 -4.5 -2.0 

November 2.4 -2.6 -14.4 -7.2 -4.8 

December 2.9 -5.1 -22.1 -10.0 -7.4 

Maximum hourly average temperature of +20.0 °C was recorded on July 4 for hour 1600 AST. 

Minimum hourly average temperature of -23.6°C recorded on January 14 for hour 0600 AST. 
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Table 5.1.I   2008 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 
MINE SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 2.8 -0.1 0.6 

February 3.6 -0.1 0.6 

March 2.9 -0.1 0.5 

April 3.1 -0.1 0.7 

May 2.4 -1.4 0.3 

June 1.4 -1.3 -0.1 

July 2.6 -1.1 0.0 

August 1.8 -1.4 0.1 

September 1.8 -0.9 0.1 

October 2.8 -0.8 0.4 

November 2.8 -0.8 0.4 

December 4.1 -0.1 0.7 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 

During the four months of the 2009 monitoring period the maximum hourly temperature was 

52.7°F (11.5°C) for the two-meter level and 53.2°F (11.8°C) for the 10-meter level.  Both values 

were recorded on April 30.  The minimum hourly temperature for the four-month period was 

-15.7°F (-26.5°C) measured by the two-meter sensor on January 3.  The minimum temperature 

for the 10-meter level was -11.2°F (-24.0°C), recorded on January 7.  Summaries of the data 

collected can be found in Table 5.1.J for the two meter level and Table 5.1.K for the 10-meter 

level at the Mine Site.  Table 5.1.L presents the differential temperature data collected at the 

Mine Site for the first four months of the 2009 calendar year.  
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Table 5.1.J       JANUARY-APRIL 2009 TEMPERATURE EXTREMES – TWO-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 4.7 -6.4 -26.5 -12.2 -9.2 

February 1.0 -5.5 -25.3 -11.6 -8.4 

March 3.4 -3.3 -16.5 -9.6 -6.1 

April 11.5 3.0 -13.6 -2.9 0.3 

Maximum hourly average temperature of +11.5 °C was recorded on April 30 for hour 1700 AST. 

Minimum hourly average temperature of -26.5°C recorded on January 3 for hour 1000 AST. 

 
 

Table 5.1.K  JANUARY-APRIL 2009 TEMPERATURE EXTREMES – 10-METER LEVEL 
MINE SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 4.9 -6.3 -24.0 -11.2 -8.6 

February 1.5 -5.3 -23.2 -10.5 -7.8 

March 3.6 -3.1 -16.1 -8.8 -5.7 

April 11.8 3.2 -12.4 -2.2 0.6 

Maximum hourly average temperature of +11.8 °C was recorded on April 30 for hour 1700 AST. 

Minimum hourly average temperature of -24.0°C recorded on January 7 for hours 2300 and 2400 AST. 

 

Table 5.1.L             JANUARY-APRIL 2009 MONTHLY TEMPERATURE EXTREMES –  
DIFFERENTIAL TEMPERATURE* 

MINE SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 3.3 -0.1 0.6 

February 3.6 -0.3 0.6 

March 3.3 -0.2 0.4 

April 2.0 -0.2 0.3 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 
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5.1.2 – NORTH LADD LANDING 

During the 2006 monitoring period the maximum hourly temperature was 79.3°F (26.3°C) for 

the two-meter level and 79.7°F (26.5°C) for the 10-meter level.  Both values were recorded on 

May 26.  The minimum hourly temperature for the quarter was -21.1°F (-29.5°C) measured by 

the two-meter sensor on January 27.  The minimum temperature for the 10-meter level was 

-19.5°F (-28.6oC), also recorded on January 27.  Diurnal temperature ranges were the largest in 

the warmer months (April to September) and then decreased during the cooler months as noted 

above for the Mine Site data.  Summaries of the data collected can be found in Table 5.1.M for 

the two meter level and Table 5.1.N for the 10-meter level at the North Ladd Landing Site.  

Table 5.1.O presents the differential temperature data collected at the North Ladd Landing Site 

for the 2006 calendar year.   

Table 5.1.M     2006 TEMPERATURE EXTREMES – TWO-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 3.5 -8.2 -29.5 -14.5 -11.3 

February 5.5 -2.8 -25.2 -9.8 -6.2 

March 6.2 -1.3 -19.0 -7.7 -4.3 

April 9.0 4.2 -9.1 -2.2 1.1 

May 26.3 13.2 0.0 4.6 8.7 

June 18.5 14.6 1.5 7.5 11.4 

July 21.3 16.8 21.3 10.3 13.7 

August 21.2 14.5 21.2 9.1 11.8 

September 18.3 12.4 18.3 6.4 9.4 

October 14.4 6.0 -8.8 0.7 3.3 

November 2.7 -5.6 -21.0 -13.9 -9.7 

December 4.0 -2.5 -22.1 -7.7 -4.7 

Maximum hourly average temperature of +26.3 °C recorded on May 26 for hours 1800 and 1900 AST. 

Minimum hourly average temperature of -29.5 °C recorded on January 27 for hour 0500  AST. 
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Table 5.1.N  2006 TEMPERATURE EXTREMES – 10-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION  

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 3.4 -7.8 -28.6 -13.1 -10.4 

February 5.3 -3.9 -23.6 -10.0 -6.3 

March 6.8 -1.1 -16.5 -6.5 -3.7 

April 9.2 4.0 -8.3 -1.5 1.1 

May 26.5 13.0 0.2 5.5 8.8 

June 19.1 14.5 3.3 8.4 11.5 

July 21.2 16.4 8.6 11.1 13.7 

August 21.6 14.6 6.6 9.8 12.2 

September 14.8 12.5 0.7 7.4 10.0 

October 15.1 6.4 -7.8 1.8 4.1 

November 3.7 -4.7 -19.0 -11.3 -7.9 

December 4.5 -1.8 -20.4 -6.5 -3.9 

Maximum hourly average temperature of +26.5 °C recorded on May 26 for hours 1800 and 1900 AST. 

Minimum hourly average temperature of -28.6 °C recorded on January 27 for hour 0500 AST. 

 
 

Table 5.1.O   2006 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 6.0 -1.3 0.9 

February 3.9 -0.2 0.5 

March 3.7 -1.4 0.4 

April 2.3 -2.4 0.1 

May 3.7 -2.8 0.1 

June 2.8 -2.6 0.1 

July 2.4 -2.7 0.0 

August 2.8 -2.0 0.4 

September 3.9 -1.6 0.6 

October 4.6 -0.7 0.8 

November 8.6 0.2 1.8 

December 4.8 0.2 0.8 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 
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During the 2007 monitoring period the maximum hourly temperature was 75.7°F (24.3°C) for 

the two-meter level and 77.9°F (25.5°C) for the 10-meter level.  Both values were recorded on 

June 20.  The minimum hourly temperature for the quarter was -22.2°F (-30.1°C) measured by 

the two-meter sensor on January 9.  The minimum temperature for the 10-meter level was 

-17.5°F (-27.5oC), also recorded on January 9.  Diurnal temperature ranges were the largest in 

the warmer months (April to September) and then decreased during the cooler months as noted 

above for the Mine Site data.  Summaries of the data collected can be found in Table 5.1.P for 

the two meter level and Table 5.1.Q for the 10-meter level at the North Ladd Landing Site.  

Table 5.1.R presents the differential temperature data collected at the North Ladd Landing Site 

for the 2007 calendar year.   

Table 5.1.P     2007 TEMPERATURE EXTREMES – TWO-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 4.8 -6.0 -30.1 -12.1 -8.8 

February 6.4 -4.2 -22.8 -11.0 -7.4 

March 0.3 -5.3 -19.5 -13.7 -9.2 

April 14.1 -6.3 -7.5 0.4 -3.3 

May 16.1 11.1 -1.4 3.6 7.4 

June 24.3 15.6 2.2 7.7 11.6 

July 21.8 16.1 5.1 9.4 12.9 

August 22.3 17.6 6.3 10.4 14.0 

September 18.0 14.1 0.4 6.4 10.5 

October 6.8 3.3 -6.9 -0.9 1.4 

November 5.6 1.5 -9.3 -2.1 0.0 

December 3.7 -3.6 -24.1 -9.6 -6.4 

Maximum hourly average temperature of +24.3 °C recorded on June 20 for hour 2100 AST. 

Minimum hourly average temperature of -30.1 °C recorded on January 9 for hour 0200  AST. 
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Table 5.1.Q  2007 TEMPERATURE EXTREMES – 10-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 5.6 -5.3 -27.5 -10.6 -7.9 

February 7.6 -3.5 -20.8 -9.2 -6.1 

March 1.6 -4.8 -18.2 -12.3 -8.4 

April 14.3 6.5 -5.3 1.4 3.7 

May 14.6 10.6 -0.2 4.5 7.4 

June 25.5 15.4 2.3 8.3 11.6 

July 21.7 15.5 5.7 10.0 12.6 

August 19.9 16.1 7.5 10.4 13.3 

September 16.7 12.4 2.7 6.9 9.8 

October 12.3 4.6 -5.9 -0.1 2.1 

November 6.2 1.9 -9.2 -1.6 0.4 

December 4.5 -3.1 -23.1 -8.7 -5.8 

Maximum hourly average temperature of +25.5 °C recorded on June 20 for hour 2100 AST. 

Minimum hourly average temperature of -27.5 °C recorded on January 9 for hour 2000 AST. 

 
 

Table 5.1.R   2007 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 6.0 -0.4 0.9 

February 6.5 -0.6 1.2 

March 3.6 -1.0 0.8 

April 3.2 -2.1 0.5 

May 3.0 -2.9 0.0 

June 4.6 -2.6 0.0 

July 2.9 -3.7 -0.2 

August 3.2 -4.4 -0.7 

September 5.7 -4.7 -0.4 

October 4.7 -0.1 1.3 

November 4.1 -0.3 0.5 

December 5.2 -0.1 0.6 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 
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During the 2008 monitoring period the maximum hourly temperature was 67.5°F (19.7°C) for 

the two-meter level and 67.3°F (19.6°C) for the 10-meter level.  Both values were recorded on 

July 2.  The minimum hourly temperature for the quarter was -20.9°F (-29.4°C) measured by the 

two-meter sensor on December 31.  The minimum temperature for the 10-meter level was 

-14.4°F (-25.8oC), also recorded on December 31.  Diurnal temperature ranges were the largest 

in the warmer months (April to September) and then decreased during the cooler months as 

noted above for the Mine Site data.  Summaries of the data collected can be found in Table 5.1.S 

for the two meter level and Table 5.1.T for the 10-meter level at the North Ladd Landing Site.  

Table 5.1.U presents the differential temperature data collected at the North Ladd Landing Site 

for the 2008 calendar year.   

Table 5.1.S     2008 TEMPERATURE EXTREMES – TWO-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 5.6 -3.1 -24.1 -8.4 -5.7 

February 4.7 -4.1 -24.2 -11.5 -7.5 

March 5.9 1.2 -10.9 -4.5 -1.5 

April 9.7 3.7 -12.5 -3.8 0.0 

May 16.3 10.9 -0.6 3.0 7.1 

June 15.9 13.2 3.8 7.0 10.2 

July 19.7 14.9 5.2 9.7 12.3 

August 16.7 15.1 4.8 8.7 12.1 

September 14.9 11.3 -0.3 6.2 8.6 

October 9.2 1.8 -14.4 -4.5 -1.5 

November 3.5 -2.2 -15.2 -8.0 -4.9 

December 1.7 -7.2 -29.4 -12.9 -9.9 

Maximum hourly average temperature of +19.7 °C recorded on July 2 for hour 1900 AST. 

Minimum hourly average temperature of -29.4 °C recorded on December 31 for hour 0900 AST. 
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Table 5.1.T  2008 TEMPERATURE EXTREMES – 10-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 3.1 -6.9 -19.7 -12.3 -10.0 

February 4.8 -3.8 -23.0 -10.2 -6.7 

March 6.0 1.3 -10.7 -3.7 -1.2 

April 11.2 3.6 -11.2 -3.0 0.1 

May 16.2 9.9 0.4 3.9 6.9 

June 15.0 12.0 4.5 7.5 9.7 

July 19.6 14.3 6.3 9.9 12.0 

August 16.3 14.5 5.7 9.3 12.0 

September 14.4 11.0 0.6 6.6 8.8 

October 9.2 1.9 -13.1 -3.8 -1.0 

November 3.5 -2.1 -13.7 -7.0 -4.4 

December 2.5 -6.5 -25.8 -11.4 -8.9 

Maximum hourly average temperature of +19.6 °C recorded on July 2 for hour 1900 AST. 

Minimum hourly average temperature of -25.8 °C recorded on December 31 for hour 0900 AST. 

 
 

Table 5.1.U   2008 MONTHLY TEMPERATURE EXTREMES – DIFFERENTIAL TEMPERATURE* 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 4.0 -0.1 0.6 

February 7.7 -0.5 0.8 

March 2.8 -1.7 0.3 

April 4.0 -4.1 0.1 

May 3.1 -3.3 -0.3 

June 2.3 -4.0 -0.5 

July 2.6 -3.2 -0.3 

August 2.9 -3.4 -0.1 

September 3.6 -2.1 0.2 

October 4.5 -2.0 0.5 

November 6.0 -0.8 0.5 

December 6.8 -0.1 1.0 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 
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During the first four months of 2009 the maximum hourly temperature was 58.8°F (14.9°C) for 

the two-meter level and 58.5°F (14.7°C) for the 10-meter level.  Both values were recorded on 

April 29.  The minimum hourly temperature for the quarter was -23.8°F (-31.0°C) measured by 

the two-meter sensor on January 17.  The minimum temperature for the 10-meter level was 

-28.4°F (-19.1oC), recorded on January 8.  Summaries of the data collected can be found in Table 

5.1.V for the two meter level and Table 5.1.W for the 10-meter level at the North Ladd Landing 

Site.  Table 5.1.X presents the differential temperature data collected at the North Ladd Landing 

Site for the first four months of 2009.   

Table 5.1.V JANUARY-APRIL 2009 TEMPERATURE EXTREMES – TWO-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 4.5 -7.6 -31.0 -13.9 -10.5 

February 1.1 -5.5 -28.1 -12.4 -8.5 

March 3.6 -2.1 -16.5 -8.8 -5.3 

April 14.9 4.9 -11.2 -2.2 1.3 

Maximum hourly average temperature of +14.9 °C recorded on April 29 for hour 1800 AST. 

Minimum hourly average temperature of -31.0 °C recorded on January 17 for hour 2100  AST. 

 
 

Table 5.1.W JANUARY – APRIL 2009 TEMPERATURE EXTREMES – 10-METER LEVEL 
NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month 
Maximum 

Hourly Average 
(°C) 

Mean Daily 
Maximum 

(°C) 

Minimum 
Hourly Average 

(°C) 

Mean Daily 
Minimum 

(°C) 

Mean 
(°C) 

January 5.2 -6.5 -28.4 -12.2 -9.3 

February 1.1 -5.4 -24.6 -11.0 -7.8 

March 3.7 -2.0 -14.9 -7.9 -4.9 

April 14.7 4.9 -10.2 -1.4 1.4 

Maximum hourly average temperature of +14.7 °C recorded on April 29 for hour 1800 AST. 

Minimum hourly average temperature of -28.4 °C recorded on January 8 for hour 0300 AST. 
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Table 5.1.X               JANUARY-APRIL 2009 MONTHLY TEMPERATURE EXTREMES –  
DIFFERENTIAL TEMPERATURE* 

NORTH LADD LANDING SITE METEOROLOGICAL STATION 

Month Hourly Maximum(°C)
Hourly 

Minimum (°C) 
Mean (°C) 

January 10.9 -0.1 1.2 

February 5.3 -0.6 0.7 

March 5.7 -1.1 0.4 

April 2.8 -2.8 0.1 

 
* Differential Temperature = (Ambient 10-meter temperature) - (Ambient two-meter temperature) 

A positive value indicates an atmospheric inversion. 
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5.2 – PRECIPITATION and SNOW COVER  

According to the Western Regional Climate Center, the annual average total precipitation  at 

Beluga from August 1, 1973 to June 30, 1992 was 27.1 inches (68.8 cm).  Currently, 

precipitation is collected at both the Mine Site and the North Ladd Landing Site.  Project results 

are reported in liquid values below.  In addition to precipitation totals from what is currently 

being collected, snow cover data mentioned in Section 4.0 are discussed further here.  

5.2.1 – MINE SITE 

During the 2006 calendar year, 40.96 inches of precipitation were measured at the Mine Site.  

The wettest months of the year were June, August and October and the driest months were 

January, July and November.  The month with the highest recorded total was October at 8.53 

inches.  The day with the greatest precipitation amount was October 3, with the gauge reporting 

1.34 inches.  The maximum amount of precipitation received for a one-hour period was 0.27 

inches occurring also on October 3 hour 2300 AST and October 9 hour 0700 AST.  For the Mine 

Site, 2006 precipitation is summarized by month and year in Table 5.2.A.   

 
Table 5.2.A 2006 - PRECIPITATION DATA SUMMARY 

MINE SITE METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.06 0.53 0.81 

February 0.11 0.62 1.83 

March 0.09 0.34 1.54 

April 0.08 0.69 2.05 

May 0.14 0.53 3.61 

June 0.19 0.88 5.41 

July 0.10 0.43 1.00 

August 0.24 1.10 7.29 

September 0.20 0.96 4.77 

October 0.27 1.34 8.53 

November 0.06 0.42 1.37 

December 0.13 0.35 2.75 

2006 0.27 1.34 40.96 
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During the 2007 calendar year, 31.02 inches of precipitation were measured at the Mine Site.  

The wettest months of the year were September, November, and December and the driest months 

were February, March, and April.  The month with the highest recorded total was September at 

7.88 inches.  The day with the greatest precipitation amount was September 8, with the gauge 

reporting 2.33 inches.  The maximum amount of precipitation received for a one-hour period was 

0.30 inches occurring on September 24 hour 2400 AST.  For the Mine Site, 2007 precipitation is 

summarized by month and year in Table 5.2.B.   

 
Table 5.2.B 2007 - PRECIPITATION DATA SUMMARY 

MINE SITE METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.07 0.32 2.82 

February 0.03 0.04 0.04 

March 0.04 0.22 0.46 

April 0.06 0.11 0.19 

May 0.19 0.63 1.87 

June 0.11 0.64 1.23 

July 0.11 0.39 2.10 

August 0.08 0.55 1.95 

September 0.30 2.33 7.88 

October 0.08 0.50 3.02 

November 0.20 1.08 5.36 

December 0.18 0.91 4.10 

2007 0.30 2.33 31.02 

 

During the 2008 calendar year, 27.01 inches of precipitation were measured at the Mine Site.  

The wettest months of the year were January, July, and September and the driest months were 

May and August.  The month with the highest recorded total was September at 9.23 inches.  The 

day with the greatest precipitation amount was January 20, with the gauge reporting 1.68 inches.  

The maximum amount of precipitation received for a one-hour period was 0.23 inches occurring 

on September 5 hour 1400 AST.  For the Mine Site, 2008 precipitation is summarized by month 

and year in Table 5.2.C.   
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Table 5.2.C 2008 - PRECIPITATION DATA SUMMARY 
MINE SITE METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.19 1.68 3.55 

February 0.14 0.37 1.37 

March 0.18 1.26 3.11 

April MSG MSG MSG 

May 0.09 0.21 0.64 

June 0.11 0.28 0.94 

July 0.13 0.69 3.66 

August 0.07 0.17 0.55 

September 0.23 0.90 9.23 

October 0.09 0.28 0.89 

November 0.06 0.48 1.75 

December 0.11 0.35 1.32 

2008 0.23 1.68 27.01 

 

During the first four months of 2009, 10.30 inches of precipitation were measured at the Mine 

Site.  The month with the highest recorded total was January at 5.06 inches.  The day with the 

greatest precipitation amount was January 14, with the gauge reporting 1.86 inches.  The 

maximum amount of precipitation received for a one-hour period was 0.19 inches occurring on 

January 16 hour 1300 AST.  For the Mine Site, precipitation is summarized by month and period 

in Table 5.2.D.   

 
Table 5.2.D JANUARY-APRIL 2009 - PRECIPITATION DATA SUMMARY 

MINE SITE METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.19 1.86 5.06 

February 0.11 0.71 2.22 

March 0.05 0.31 1.35 

April 0.10 0.54 1.67 

2009 0.19 1.86 10.30 
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5.2.2 – NORTH LADD LANDING 

During the 2006 calendar year, 29.39 inches of precipitation were measured at the North Ladd 

Landing Site.  The wettest months of the year were August, September and October, and the 

driest months were January, May, July and November.  The month with the highest recorded 

total was September at 7.87 inches.  The day with the greatest precipitation amount was October 

3, with the gauge reporting 0.71 inches.  The maximum amount of precipitation received for a 

one-hour period was 0.36 inches occurring also on October 11 hour 1800 AST.  Precipitation is 

summarized by month and year in Table 5.2.E for the North Ladd Landing site.   

 

Table 5.2.E     2006 - PRECIPITATION DATA SUMMARY 
NORTH LADD LANDING METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.05 0.32 0.72 

February 0.10 0.55 1.03 

March 0.08 0.24 1.08 

April 0.08 0.55 1.23 

May 0.15 0.39 0.89 

June 0.16 0.61 2.04 

July 0.08 0.20 0.85 

August 0.15 0.61 7.82 

September 0.19 0.62 7.87 

October 0.36 0.71 4.43 

November 0.08 0.16 0.37 

December 0.09 0.27 1.06 

2006 0.36 0.71 29.39 

 

During the 2007 calendar year, 19.40 inches of precipitation were measured at the North Ladd 

Landing Site.  The wettest months of the year were September and October, and the driest 

months were February, March, and April.  The month with the highest recorded total was 

September at 5.98 inches.  The day with the greatest precipitation amount was September 8, with 

the gauge reporting 1.57 inches.  The maximum amount of precipitation received for a one-hour 
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period was 0.26 inches occurring on September 30 hour 2200 AST.  Precipitation is summarized 

by month and year in Table 5.2.F for the North Ladd Landing site.   

 

Table 5.2.F     2007 - PRECIPITATION DATA SUMMARY 
NORTH LADD LANDING METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.06 0.29 1.85 

February 0.00 0.00 0.00 

March 0.05 0.20 0.43 

April 0.02 0.03 0.03 

May 0.12 0.56 0.97 

June 0.08 0.40 0.59 

July 0.09 0.35 1.46 

August 0.11 0.43 1.39 

September 0.26 1.57 5.98 

October 0.17 0.53 3.95 

November 0.12 0.37 1.72 

December 0.08 0.29 1.03 

2006 0.26 1.57 19.40 

 

During the 2008 calendar year, 27.12 inches of precipitation were measured at the North Ladd 

Landing Site.  The wettest months of the year were July and September, and the driest months 

were January, June, and August.  The month with the highest recorded total was April at 6.97 

inches.  The day with the greatest precipitation amount was September 16, with the gauge 

reporting 0.87 inches.  The maximum amount of precipitation received for a one-hour period was 

0.31 inches occurring on September 19 hour 2100 AST.  Precipitation is summarized by month 

and year in Table 5.2.G for the North Ladd Landing site.   
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Table 5.2.G     2008 - PRECIPITATION DATA SUMMARY 
NORTH LADD LANDING METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.10 0.32 0.63 

February 0.06 0.38 0.74 

March 0.09 0.23 3.27 

April 0.09 0.41 6.97 

May 0.10 0.38 3.03 

June 0.14 0.21 0.45 

July 0.15 0.65 3.28 

August 0.12 0.17 0.71 

September 0.31 0.87 5.23 

October 0.07 0.23 0.92 

November 0.08 0.26 0.90 

December 0.07 0.19 0.99 

2006 0.31 0.87 27.12 

 

During the first four months of 2009, 5.35 inches of precipitation were measured at the North 

Ladd Landing Site. The month with the highest recorded total was January at 2.98 inches.  The 

day with the greatest precipitation amount was January 14, with the gauge reporting 0.62 inches.  

The maximum amount of precipitation received for a one-hour period was 0.18 inches occurring 

on January 16 hour 1300 AST.  Precipitation is summarized by month and period in Table 5.2.H 

for the North Ladd Landing site.   

 

Table 5.2.H                 JANUARY-APRIL 2009 - PRECIPITATION DATA SUMMARY 
NORTH LADD LANDING METEOROLOGICAL STATION 

Month 
1-Hour Maximum 

(inches) 
Daily Maximum 

(inches) 
Total 

(inches) 

January 0.18 0.62 2.98 

February 0.09 0.30 1.04 

March 0.04 0.13 0.60 

April 0.05 0.19 0.73 

2006 0.18 0.62 5.35 
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5.2.3 – SNOW DEPTHS 

As stated in Section 4.0, snow depths have been recorded over a period of approximately 20 

years at four stations in the Project area (Chuitna Plateau, Congahbuna Lake, Granite Point and 

Lone Ridge).  Four additional stations (Heartbreak Hill, Hunt Creek, Lone Creek and Capps 

Plateau) have average snow depths and water equivalents for 1983-1987.  Figure 5.2 provides the 

locations for each of the snow depth stations.   

The snow depths were observed at the beginning of four months of the year: February, March, 

April and May.  Average snow depths are at their greatest in March and April for the majority of 

the stations.    At the subject stations, snow depths are typically at their maximum during March 

and April at the stations with one exception, that being Granite Point having a maximum slightly 

earlier at February and March.  Granite Point is the only coastal station and exhibits the 

moderating effects of the ocean on air temperature and subsequent snow pack.  Monthly 

measured snow packs and snow water equivalent (SWE) varied from a high of 93.7 inches of 

snow and 39.7 inches SWE for the March average at Capps Plateau to a low of 4.0 inches of 

snow and 1.4 inches SWE in May at Granite Point.  The complete data set for all of the sites is 

presented in Table 5.2.I as provided by Riverside Technologies, Inc.17  

                                                 
17 Greer, Riverside Technologies, Inc., 2006 
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Table 5.2.I               AVERAGE SNOW DEPTH AND SNOW WATER EQUIVALENT 
 FIRST OF MONTH MEASUREMENTS (INCHES) 

Station POR February March April May 
    depth SWE depth SWE depth SWE depth SWE 
Chuitna Plateau 1982-2005 62.0 21.2 69.0 24.7 71.0 28.2 70.0 29.4 
  # years in avg 11 11 23 23 23 23 9 9 
Congahbuna Lake 1982- 2005 30.0 7.7 34.0 9.3 37.0 11.2 25.0 8.5 
  # years in avg 14 14 23 23 24 24 11 11 
Lone Ridge 1983-2005 68.0 23.3 80.0 28.9 84.0 31.6 64.0 34.9 
  # years in avg 6 6 21 21 20 20 6 6 
Granite Point 1982-2004 20.0 5.4 20.0 5.2 17.0 5.3 4.0 1.4 
  # years in avg 11 11 22 22 23 23 6 7 
Heartbreak Hill 1983-1987 45.0 11.5 53.0 14.7 50.0 16.1 37.0 14.1 
  # years in avg 4 4 4 4 4 4 4 4 
Hunt Creek 1983-1987 49.0 13.5 56.0 16.4 54.0 17.7 46.0 17.6 
  # years in avg 4 4 4 4 4 4 3 3 
Lone Creek 1983-1987 34.0 8.2 42.0 10.6 39.0 11.6 33.0 12.8 
  # years in avg 4 4 4 4 4 4 3 3 
Capps Plateau 1982-1987 68.0 33.3 93.0 39.7 46.0 38.4 57.0 48.6 
  # years in avg 6 6 6 6 7 7 6 6 



Climatological Analysis for the Chuitna Coal Project 
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Figure 5.2  MAP OF SNOW DEPTH STATIONS 
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5.3 – WIND SPEED and DIRECTION 

Using the data collected onsite for the project from April 1983-March 1984, wind speeds are 

usually light northerlies, averaging 6.9 mph (3.1 m/s) at the original coastal site and 5.4 mph (2.4 

m/s) for the original inland site.  (Note that the commercial software used to produce graphs uses 

a starting threshold different than that of the listed project sensors.  Hence, values in the wind 

roses may vary slightly from reported values.)  Figure 5.3.A presents the annual wind rose from 

April 1983-March 1984 inland station.   

5.3.1 – MINE SITE 

During the 2006 calendar year, winds were from the north 28.2 percent of the time and from the 

north-northwest 12.3 percent of the time.  The mean wind speed was 2.5 m/s (5.6 mph).  The 

wind direction with the highest mean wind speed  was north-northwest at 3.5 m/s (7.8 mph) and 

the wind direction with the lowest mean wind speed was northeast at 1.5 m/s (3.4 mph).  Data 

collected at the Mine Site during the 2006 monitoring program are shown in Figure 5.3.B. 

During the 2007 calendar year, winds were from the north 24.7 percent of the time and from the 

north-northeast 11.1 percent of the time.  The mean wind speed was 2.3 m/s (5.1 mph).  The 

wind direction with the highest mean wind speed was north-northwest at 3.5 m/s (7.8 mph) and 

the wind direction with the lowest mean wind speed was northeast at 1.4 m/s (3.1 mph).  Data 

collected at the Mine Site during the 2007 monitoring program are shown in Figure 5.3.C. 

During the 2008 calendar year, winds were from the north 25.5 percent of the time and from the 

north-northwest 9.8 percent of the time.  The mean wind speed was 2.4 m/s (5.4 mph).  The wind 

direction with the highest mean wind speed was north-northwest at 3.4 m/s (7.6 mph) and the 

wind directions with the lowest mean wind speed were northeast and east-northeast at 1.4 m/s 

(3.1 mph).  Data collected at the Mine Site during the 2008 monitoring program are shown in 

Figure 5.3.D. 

During the first four months of the 2009 calendar year, winds were from the north 35.2 percent 

of the time and from the north-northwest 14.8 percent of the time.  The mean wind speed was 2.3 

m/s (5.1 mph).  The wind direction with the highest mean wind speed was north-northwest at 3.2 
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m/s (7.2 mph) and the wind direction with the lowest mean wind speed was northeast at 1.2 m/s 

(2.7 mph).  Data collected at the Mine Site during the first four months of the 2009 monitoring 

program are shown in Figure 5.3.E. 

For the period January 2006 to April 2009, winds were from the north 27.1 percent of the time 

and from the north-northwest 11.0 percent of the time.  The mean wind speed was 2.4 m/s (5.4 

mph).  The wind direction with the highest mean wind speed was north-northwest at 3.4 m/s (7.6 

mph) and the wind direction with the lowest mean wind speed was northeast at 1.4 m/s (3.1 

mph).  Data collected at the Mine Site from January 2006 to April 2990 are show in Figure 5.3.F. 
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Figure 5.3.B       MINE SITE - 2006 - CHUITNA COAL PROJECT 
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Figure 5.3.C       MINE SITE - 2007 - CHUITNA COAL PROJECT 
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Figure 5.3.D       MINE SITE - 2008 - CHUITNA COAL PROJECT 
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Figure 5.3.E       MINE SITE – JANUARY-APRIL 2009 - CHUITNA COAL PROJECT 

WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

Chuitna Coal Project - Mine Station
Meteorological Data

DATE:

6/16/2009

PROJECT NO.:

1937-05-2

COMMENTS:

MODELER:

McVehil-Monnett 
Associates

COMPANY NAME:

Chuitna Coal Project

NORTH

SOUTH

WEST EAST

8%

16%

24%

32%

40%

WIND SPEED 
(m/s)

 >= 11.1

  8.8 - 11.1

  5.7 -  8.8

  3.6 -  5.7

  2.1 -  3.6

  0.3 -  2.1

Calms: 0.74%

TOTAL COUNT:

2854 hrs.

CALM WINDS:

0.74%

DATA PERIOD:

2009 
Jan 1 - Apr 30
00:00  -  23:00

AVG. WIND SPEED:

2.28 m/s

DISPLAY:

 Wind Speed
Direction (blowing from)



 

   
 Page 55 of 65 1937-05-2 
 
 

Figure 5.3.F       MINE SITE – JANUARY 2006-APRIL 2009 - CHUITNA COAL PROJECT 
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5.3.2 – NORTH LADD LANDING 

 
During the 2006 calendar year, winds were from the northwest 21.4 percent of the time and from 

the north-northwest 16.7 percent of the time.  The mean wind speed was 3.0 m/s (6.7 mph).  The 

wind direction with the highest mean wind speed was east-southeast at 6.4 m/s (14.3 mph) and 

the wind direction with the lowest mean wind speed was from the west-southwest at 1.4 m/s (3.1 

mph).  Data collected at the North Ladd Landing Site during the 2006 monitoring program are 

shown in Figure 5.3.G.  

 
During the 2007 calendar year, winds were from the northwest 20.7 percent of the time and from 

the north-northwest 14.5 percent of the time.  The mean wind speed was 3.0 m/s (6.7 mph).  The 

wind direction with the highest mean wind speed was east-southeast at 6.7 m/s (15.0 mph) and 

the wind direction with the lowest mean wind speed was from the west-southwest at 1.3 m/s (2.9 

mph).  Data collected at the North Ladd Landing Site during the 2007 monitoring program are 

shown in Figure 5.3.H.  

 
During the 2008 calendar year, winds were from the northwest 21.7 percent of the time and from 

the north-northwest 13.3 percent of the time.  The mean wind speed was 3.0 m/s (6.7 mph).  The 

wind direction with the highest mean wind speed was east-southeast at 6.5 m/s (14.5 mph) and 

the wind direction with the lowest mean wind speed was from the west-southwest at 1.3 m/s (2.9 

mph).  Data collected at the North Ladd Landing Site during the 2008 monitoring program are 

shown in Figure 5.3.I.  

 
During the first four months of 2009, winds were from the northwest 29.9 percent of the time 

and from the north-northwest 17.5 percent of the time.  The mean wind speed was 2.7 m/s (6.0 

mph).  The wind direction with the highest mean wind speed was east at 5.0 m/s (11.2 mph) and 

the wind direction with the lowest mean wind speed was from the west-southwest at 13 m/s (2.9 

mph).  Data collected at the North Ladd Landing Site during the first four months of 2009 are 

shown in Figure 5.3.J.  

For the period January 2006 to April 2009, winds were from the northwest 22.1 percent of the 

time and from the north-northwest 15.1 percent of the time.  The mean wind speed was 2.9 m/s 
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(6.5 mph).  The wind direction with the highest mean wind speed was east-southeast at 6.4 m/s 

(14.3 mph) and the wind direction with the lowest mean wind speed was west-southwest at 1.3 

m/s (2.9 mph).  Data collected at the North Ladd Landing Site from January 2006 to April 2990 

are show in Figure 5.3.K. 
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Figure 5.3.G  NORTH LADD LANDING - 2006 - CHUITNA COAL PROJECT 
 

WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

Chuitna Coal Project - North Ladd Landing
Meteorological Data

DATE:

6/23/2009

PROJECT NO.:

1937-05-2

COMMENTS:

MODELER:

McVehil-Monnett 
Associates

COMPANY NAME:

Chuitna Coal Project

NORTH

SOUTH

WEST EAST

5%

10%

15%

20%

25%

WIND SPEED 
(m/s)

 >= 11.1

  8.8 - 11.1

  5.7 -  8.8

  3.6 -  5.7

  2.1 -  3.6

  0.5 -  2.1

Calms: 0.17%

TOTAL COUNT:

8660 hrs.

CALM WINDS:

0.17%

DATA PERIOD:

2006 
Jan 1 - Dec 31
00:00  -  23:00

AVG. WIND SPEED:

2.98 m/s

DISPLAY:

 Wind Speed
Direction (blowing from)



 

   
 Page 59 of 65 1937-05-2 
 
 

Figure 5.3.H  NORTH LADD LANDING - 2007 - CHUITNA COAL PROJECT 
 

WRPLOT View - Lakes Environmental Software
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Figure 5.3.I  NORTH LADD LANDING - 2008 - CHUITNA COAL PROJECT 
 

WRPLOT View - Lakes Environmental Software
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WRPLOT View - Lakes Environmental Software
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Meteorological Data

DATE:

6/16/2009

PROJECT NO.:

1937-05-2

COMMENTS:

MODELER:

McVehil-Monnett 
Associates

COMPANY NAME:

Chuitna Coal Project

NORTH

SOUTH

WEST EAST

7%

14%

21%

28%

35%

WIND SPEED 
(m/s)

 >= 11.1

  8.8 - 11.1

  5.7 -  8.8

  3.6 -  5.7

  2.1 -  3.6

  0.3 -  2.1

Calms: 0.00%

TOTAL COUNT:

2858 hrs.

CALM WINDS:

0.00%

DATA PERIOD:

2009 
Jan 1 - Apr 30
00:00  -  23:00

AVG. WIND SPEED:

2.72 m/s

DISPLAY:

 Wind Speed
Direction (blowing from)

Figure 5.3.J NORTH LADD LANDING – JANUARY-APRIL 2009 - CHUITNA COAL PROJECT 
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Figure 5.3.K NORTH LADD LANDING – JANUARY 2006-APRIL 2009 - CHUITNA COAL  
PROJECT 

WRPLOT View - Lakes Environmental Software
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6.0 – CONCLUSIONS 

 
The data collected from January 2006 to April 2009 exhibits a strong resemblance to the climate 

data presented for Kenai, Anchorage and Beluga.  Temperature can easily be compared, whereas 

precipitation and winds will vary from site to site since that data is strongly dependant on terrain 

forcing in this region.  Despite that, the collected meteorological data does begin to give a 

glimpse of the transitional climate discussed in section 3.4 of this report.   

 

As compared to Beluga’s average daily temperature of 35.9°F (2.2°C), the mean temperature for 

the January 2006 to December 2008 time period was slightly cooler at the Mine Site (34.3°F or 

1.3°C) and about the same at the North Ladd Landing Site (35.2°F or 1.8°C).  (Meteorological 

data collection in 2009 occurred during the coldest months and thus was not included in the 

averages.)  It is not known how the 2006-2008 temperatures at the Beluga Power Station 

compare to the long-term average because data are not being currently collected.  The average 

daily temperature at Anchorage is 34.7°F (1.5°C) which is very close to the data collected at the 

North Ladd Landing site while Kenai, with an average daily temperature of 34.3°F (1.3°C), is a 

closer comparison to the Mine site.  The maximum two-meter temperature at the Mine Site was 

81.1°F (27.3°C) on June 20, 2007 at 1600 AST; the maximum 10-meter temperature at the Mine 

Site was 79.7°F (26.5°C) on June 20, 2007 at 1600 AST.  The maximum two-meter temperature 

at the North Ladd Landing Site was 79.3°F (26.3°C) on May 26, 2006 at 1800 and 1900 AST; 

the maximum 10-meter temperature at the Mine Site was 79.7°F (26.5°C) on May 26, 2006 at 

1800 and 1900 AST. 

 

The Beluga Power Plant data set also consists of precipitation collected from 1973 to 1992.  The 

Mine Site from 2006 through 2008 received on average almost 30% more (33.00 inches) than the 

annual mean precipitation of Beluga (25.88 inches) and Anchorage (25.45 inches). This is not 

unexpected due to the Mine Site’s elevation.  The North Ladd Landing received an average 

annual precipitation amount of 25.30 inches, close to that of the averages for Beluga and 

Anchorage, but some months did receive substantially more than the Beluga mean for that 

respective month.  Kenai was used in the original study and is much drier with an average of 

18.95 inches.  Precipitation is highly variable from month to month and year to year, and again, 
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it is not known how the 2006 through 2008 precipitation at the Beluga Power Station compares 

to the long term average since data are not being currently collected.    

 

Wind speed and direction varies from site to site, but generally presents a trend that can be 

related to the climate of the region discussed in Section 3.4.  Wind speeds are generally light and 

out of the north varying from the northwest to due north depending on the surrounding terrain in 

the region and at the project sites.   

 

The Mine site shows a much higher persistence of the north winds than does the North Ladd 

Landing site which shows more persistence in the northwest to north-northwest.  This northwest 

component shown at the coastal site is likely due to the terrain forced drainage winds which 

would be more easterly combining with the more regional up-down Cook Inlet flow.   If Figure 

5.0a is examined, it is clear that local rivers all flow in a general northwest to southeast fashion, 

hence, cold air drainage flows would move along that same downslope direction.   

 

With respect to wind patterns at the inland site, the Mine site station is located in an area of the 

project that has river drainage running from north to south.  Figure 5.0a also shows the location 

of the Mine Site station.  While the Mine site station is north of the Chuit, which flows northwest 

to southeast, it also is directly east of a tributary which runs into the Chuit but flows from the 

north to the south.   Hence, the Mine site exhibits a more northerly drainage flow.  The resultant 

flows shown for both the Mine and North Ladd Landing Sites are a result of synoptic patterns, 

terrain forcing and other local influences and makes it difficult to directly compare to Anchorage 

and Kenai.   

 

Overall the project data compares closely to the original data collected, the first order Climate 

sites and the two nearby co-op sites that are in the region.  The data represents a transitional 

climate with light winds, mild temperatures for Alaska, and moderate precipitation.   
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APPENDIX 10 
 

PM10 APPORTIONING TABLES 
 



PM-10 Emission Apportioning
Year 17

Chuitna Mine

Dragline Pit 1, 
Topsoil Area A

Dragline Pit 1, 
Topsoil Area B

Dragline Pit 1, 
Topsoil Area C

Dragline Pit 1, 
Topsoil Area D

Dragline Pit 1,  
Pit Area

Trk/Shvl Pit 1, 
Topsoil Area A 

Trk/Shvl Pit 1, 
Topsoil Area B 

Trk/Shvl Pit 1, 
Pit Area 

Trk/Shvl Pit 2, 
Topsoil Area A 

Trk/Shvl Pit 2, 
Topsoil Area B 

Trk/Shvl Pit 2, 
Pit Area 

Dragline Pit 1, 
Haul Road

Trk/Shvl Pit 1, 
Haul Road

Trk/Shvl Pit 2, 
Haul Road Truck Dump

Primary 
Crusher Access Road Housing Road Coal Conveyor

Ladd Vehicle 
Travel Area

Ladd Storage 
Piles          

(incl. Transfer 
Points 7 - 10)

Transfer Point  
1

Transfer Point  
2

Transfer Points 
3 and 4

Transfer Point  
5

Transfer Point  
6

Transfer Point  
11

Transfer Points 
12 and 13

Transfer Points 
14, 15 and 16 Surge Pile

Emission Activities

Total Annual  
PM-10 

Emissions 
(TPY)

Total Annual  
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)

Topsoil Removal 11.10 0.319 0.030 0.030 0.030 0.030 0.006 0.009 0.101 0.084

Topsoil Truck Travel 3.01 0.087 0.008 0.008 0.008 0.008 0.002 0.002 0.027 0.023

Topsoil Dozers 9.33 0.268 0.025 0.025 0.025 0.025 0.005 0.008 0.085 0.071

Overburden Removal (Truck/Shovel) 243.22 6.997 4.348 2.648

Overburden Truck Travel 40.10 1.153 0.717 0.437

Overburden Dozers and Loaders 12.61 0.363 0.226 0.137

Overburden Removal (Dragline) 81.58 2.347 2.347

Coal Removal 4.28 0.123 0.071 0.035 0.016

Coal Truck Dumping 3.89 0.112 0.112

Coal Dozers and Loaders 159.80 4.597 2.672 1.320 0.605

Graders on Haul Roads 71.01 2.043 1.534 0.389 0.120

Vehicle Travel on Haul Roads 80.19 2.307 1.732 0.439 0.136

Vehicle Travel on Access Road 8.16 0.235 0.235

Vehicle Travel in Housing Area 1.53 0.044 0.044

Vehicle Travel at Ladd Landing 5.28 0.152 0.152

Wind Erosion of Open Acres 30.65 0.882 0.065 0.065 0.065 0.065 0.257 0.030 0.043 0.155 0.033 0.027 0.077

Wind Erosion of Stockpiles 13.71 0.394 0.394

Primary Crusher at Truck Dump 1.88 0.054 0.054

Transfer Points Between Truck Dump and Ship (not enclosed) 3.83 0.110 0.028 0.083

Transfer Points Between Truck Dump and Ship (partially enclosed) 4.31 0.124 0.041 0.014 0.014 0.028 0.014 0.014

Transfer Points Between Truck Dump and Ship (fully enclosed) 0.29 0.008 0.003 0.006

Wind Erosion of Coal on Conveyor 6.15 0.177 0.177

Overburden Drilling 7.25 0.208 0.095 0.071 0.043

Overburden Blasting 0.45 0.013 0.006 0.004 0.003

Coal Drilling 6.99 0.201 0.117 0.058 0.026

Coal Blasting 0.42 0.012 0.007 0.003 0.002

Coal Truck Dumping to Surge Pile 2.60 0.075 0.075

Surge Pile Loader to Truck Transfer 0.10 0.003 0.003
Wind Erosion of Surge Pile 2.97 0.085 0.085

Total 816.68 23.494 0.128 0.128 0.127 0.127 5.572 0.043 0.063 6.938 0.245 0.205 3.994 3.267 0.827 0.256 0.112 0.054 0.235 0.044 0.177 0.152 0.463 0.014 0.014 0.028 0.014 0.003 0.014 0.006 0.083 0.163

Modeling Summary:

Source Description
Dragline Pit 1, 
Topsoil Area A

Dragline Pit 1, 
Topsoil Area B

Dragline Pit 1, 
Topsoil Area C

Dragline Pit 1, 
Topsoil Area D

Dragline Pit 1,  
Pit Area

Trk/Shvl Pit 1, 
Topsoil Area A 

Trk/Shvl Pit 1, 
Topsoil Area B 

Trk/Shvl Pit 1, 
Pit Area 

Trk/Shvl Pit 2, 
Topsoil Area A 

Trk/Shvl Pit 2, 
Topsoil Area B 

Trk/Shvl Pit 2, 
Pit Area 

Dragline Pit 1, 
Haul Road

Trk/Shvl Pit 1, 
Haul Road

Trk/Shvl Pit 2, 
Haul Road Truck Dump

Primary 
Crusher Access Road Housing Road Coal Conveyor

Ladd Vehicle 
Travel Area

Ladd Storage 
Piles          

(incl. Transfer 
Points 7 - 10)

Transfer Point  
1

Transfer Point  
2

Transfer Points 
3 and 4

Transfer Point  
5

Transfer Point  
6

Transfer Point  
11

Transfer Points 
12 and 13

Transfer Points 
14, 15 and 16 Surge Pile

Model Source ID DL1TSA DL1TSB DL1TSC DL1TSD DL1PIT TS1TSA TS1TSB TS1PIT TS2TSA TS2TSB TS2PIT DL1R01-159 TS1R01-82 TS2R01-55 TD PCRUSH ACC01-332 HOUSE01-16 BELT01-316 LADD PILES TP1 TP2 TP3 TP5 TP6 TP11 TP12 TP14 SURGPILE
Source Type Area Area Area Area Area Area Area Area Area Area Area Volumes  Volumes  Volumes Area Point Areas           Areas       Areas          Area Area Area Area Area Area Area Area Area Area Area
SW X-Coordinate 585009.5113 584340.9985 585458.8389 584790.3261 584491.9315 585372.1641 586271.3591 585581.2806 588358.9514 588805.1005 588627.2923 -- -- -- 588461.5201 588474.7308 -- -- -- 600861.0383 601163.5018 588474.7308 588512.3134 588703.3878 588705.7187 600877.5239 601544.8479 601678.2035 605594.1123 588336.0829
SW Y-Coordinate 6786678.2005 6785199.5279 6786475.0579 6784996.3852 6785131.2905 6783791.9954 6783528.8780 6783840.8649 6784481.0167 6784805.7091 6784290.2390 -- -- -- 6782701.0440 6782693.5415 -- -- -- 6777011.1280 6777401.1024 6782693.5415 6782717.4310 6782836.9262 6782842.2198 6777648.8942 6777210.8080 6777129.0437 6775172.1498 6782743.3114
Angle 24.3279 24.3279 24.3279 24.3279 24.3279 24.3279 24.3279 24.3279 24.3279 0.0000 0.0000 -- -- -- 0.0000 0.0000 -- -- -- -15.9357 32.5032 0.0000 0.0000 -32.6702 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Area X-Dimension (m) 165.6415 165.6415 165.1066 165.1066 327.4733 170.4153 170.4153 757.3270 977.4665 438.9337 616.7420 -- -- -- 20.0000 -- -- -- -- 389.7635 379.0000 10.0000 10.0000 30.0000 10.0000 10.0000 10.0000 10.0000 10.0000 119.0100
Area Y-Dimension (m) 1622.7699 1622.7699 1622.7699 1622.7699 3245.5398 729.7919 1052.8547 848.5873 138.5532 258.3470 515.4701 -- -- -- 20.0000 -- -- -- -- 420.3897 160.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 119.0100

Area (m2) 268,798 268,798 267,930 267,930 1,062,828 124,368 179,423 642,658 135,431 113,397 317,912 -- -- -- 400 -- 616,641 23,509 113,093 163,853 60,640 100 100 300 100 100 100 100 100 14,163
Emissions (g/s) 0.128 0.128 0.127 0.127 5.572 0.043 0.063 6.938 0.245 0.205 3.994 3.267 0.827 0.256 0.112 0.054 0.235 0.044 0.177 0.152 0.463 0.014 0.014 0.028 0.014 0.003 0.014 0.006 0.083 0.163
Road Width (m) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 30.00 30.00 6.00 -- -- -- -- -- -- -- -- -- -- --
Road Segment Length (m) -- -- -- -- -- -- -- -- -- -- -- 5,711.85 2,928.82 1,975.31 -- -- 20,554.69 783.64 18,848.88 -- -- -- -- -- -- -- -- -- -- --
Number of Volume Sources -- -- -- -- -- -- -- -- -- -- -- 159 82 55 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Model Emission Rate1:  4.753526E-07 4.753526E-07 4.753526E-07 4.753526E-07 5.242657E-06 3.497507E-07 3.497507E-07 1.079534E-05 1.810534E-06 1.810534E-06 1.256198E-05 2.054525E-02 1.009102E-02 4.646339E-03 2.800315E-04 5.400000E-02 3.808557E-07 1.867864E-06 1.563389E-06 9.276853E-07 7.641344E-06 1.378044E-04 1.378044E-04 9.186960E-05 1.378044E-04 2.756088E-05 1.378044E-04 5.512176E-05 8.268264E-04 1.149923E-05

1.  Units are g/s-m2 for area sources and g/s for volume and point sources.



PM-10 Emission Apportioning
Year 20

Chuitna Mine

Dragline Pit 1, 
Topsoil Area A

Dragline Pit 1, 
Topsoil Area B

Dragline Pit 1,  
Pit Area A

Dragline Pit 1,  
Pit Area B

Trk/Shvl Pit 1, 
Topsoil Area A

Trk/Shvl Pit 1, 
Topsoil Area B

Trk/Shvl Pit 1,  
Pit Area

Trk/Shvl Pit 2, 
Topsoil Area A

Trk/Shvl Pit 2, 
Topsoil Area B

Trk/Shvl Pit 2,  
Pit Area

Dragline Pit 1, 
Haul Road A

Dragline Pit 1, 
Haul Road B

Trk/Shvl Pit 1,  
Haul Road

Trk/Shvl Pit 2,  
Haul Road Truck Dump

Primary 
Crusher Access Road Housing Road Coal Conveyor

Ladd Vehicle 
Travel Area

Ladd Storage 
Piles          

(incl. Transfer 
Points 7 - 10)

Transfer Point  
1

Transfer Point  
2

Transfer Points 
3 and 4

Transfer Point  
5

Transfer Point  
6

Transfer Point  
11

Transfer Points 
12 and 13

Transfer Points 
14, 15 and 16 Surge Pile

Emission Activities

Total Annual  
PM-10 

Emissions 
(TPY)

Total Annual  
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)
PM-10 

Emissions (g/s)

Topsoil Removal 13.70 0.394 0.077 0.038 0.027 0.079 0.085 0.088

Topsoil Truck Travel 2.83 0.081 0.016 0.008 0.006 0.016 0.018 0.018

Topsoil Dozers 10.82 0.311 0.061 0.030 0.021 0.062 0.067 0.070

Overburden Removal (Truck/Shovel) 246.14 7.081 4.660 2.421

Overburden Truck Travel 40.10 1.153 0.759 0.394

Overburden Dozers and Loaders 12.43 0.358 0.235 0.122

Overburden Removal (Dragline) 59.05 1.699 1.395 0.304

Coal Removal 4.43 0.127 0.044 0.010 0.058 0.016

Coal Truck Dumping 4.03 0.116 0.116

Coal Dozers and Loaders 165.45 4.760 1.635 0.357 2.169 0.598

Graders on Haul Roads 74.08 2.131 0.953 0.228 0.859 0.091

Vehicle Travel on Haul Roads 85.93 2.472 1.106 0.264 0.996 0.106

Vehicle Travel on Access Road 8.16 0.235 0.235

Vehicle Travel in Housing Area 1.53 0.044 0.044

Vehicle Travel at Ladd Landing 5.28 0.152 0.152

Wind Erosion of Open Acres 30.48 0.877 0.105 0.052 0.195 0.043 0.030 0.087 0.197 0.039 0.040 0.090

Wind Erosion of Stockpiles 13.71 0.394 0.394

Primary Crusher at Truck Dump 1.88 0.054 0.054

Transfer Points Between Truck Dump and Ship (not enclosed) 3.97 0.114 0.029 0.086

Transfer Points Between Truck Dump and Ship (partially enclosed) 4.46 0.128 0.043 0.014 0.014 0.029 0.014 0.014

Transfer Points Between Truck Dump and Ship (fully enclosed) 0.30 0.009 0.003 0.006

Wind Erosion of Coal on Conveyor 6.15 0.177 0.177

Overburden Drilling 6.86 0.197 0.066 0.014 0.077 0.040

Overburden Blasting 0.43 0.012 0.004 0.001 0.005 0.002

Coal Drilling 7.24 0.208 0.072 0.016 0.095 0.026

Coal Blasting 0.43 0.012 0.004 0.001 0.006 0.002

Coal Truck Dumping to Surge Pile 2.69 0.077 0.077

Surge Pile Loader to Truck Transfer 0.10 0.003 0.003
Wind Erosion of Surge Pile 2.97 0.085 0.085

Total 815.63 23.463 0.258 0.128 3.415 0.745 0.084 0.244 8.261 0.208 0.216 3.711 2.059 0.492 1.855 0.196 0.116 0.054 0.235 0.044 0.177 0.152 0.466 0.014 0.014 0.029 0.014 0.003 0.014 0.006 0.086 0.166

Modeling Summary:

Source Description
Dragline Pit 1, 
Topsoil Area A

Dragline Pit 1, 
Topsoil Area B

Dragline Pit 1,  
Pit Area A

Dragline Pit 1,  
Pit Area B

Trk/Shvl Pit 1, 
Topsoil Area A

Trk/Shvl Pit 1, 
Topsoil Area B

Trk/Shvl Pit 1,  
Pit Area

Trk/Shvl Pit 2, 
Topsoil Area A

Trk/Shvl Pit 2, 
Topsoil Area B

Trk/Shvl Pit 2,  
Pit Area

Dragline Pit 1, 
Haul Road A

Dragline Pit 1, 
Haul Road B

Trk/Shvl Pit 1,  
Haul Road

Trk/Shvl Pit 2,  
Haul Road Truck Dump

Primary 
Crusher Access Road Housing Road Coal Conveyor

Ladd Vehicle 
Travel Area

Ladd Storage 
Piles          

(incl. Transfer 
Points 7 - 10)

Transfer Point  
1

Transfer Point  
2

Transfer Points 
3 and 4

Transfer Point  
5

Transfer Point  
6

Transfer Point  
11

Transfer Points 
12 and 13

Transfer Points 
14, 15 and 16 Surge Pile

Model Source ID DL1TSA DL1TSB DL1PITA DL1PITB TS1TSA TS1TSB TS1PIT TS2TSA TS2TSB TS2PIT DL1AR01-175 DL1BR01-184 TS1R01-118 TS2R01-46 TD PCRUSH ACC01-332 HOUSE01-16 BELT01-316 LADD PILES TP1 TP2 TP3 TP5 TP6 TP11 TP12 TP14 SURGPILE
Source Type Area Area Area Area Area Area Area Area Area Area Volumes Volumes Volumes  Volumes Area Point Areas           Areas      Areas          Area Area Area Area Area Area Area Area Area Area Area
SW X-Coordinate 587373.9881 585030.7863 584551.8810 584349.6630 584488.8818 585115.3585 584447.4469 588233.7355 588416.1793 588288.7280 -- -- -- -- 588461.5201 588474.7308 -- -- -- 600861.0383 601163.5018 588474.7308 588512.3134 588703.3878 588705.7187 600877.5239 601544.8479 601678.2035 605594.1123 588336.0829
SW Y-Coordinate 6786633.3216 6786500.0966 6786716.6114 6785505.9720 6782967.7359 6783709.7359 6784011.7010 6784163.7942 6784567.3389 6784285.4312 -- -- -- -- 6782701.0440 6782693.5415 -- -- -- 6777011.1280 6777401.1024 6782693.5415 6782717.4310 6782836.9262 6782842.2198 6777648.8942 6777210.8080 6777129.0437 6775172.1498 6782743.3114
Angle 24.3279 24.3279 24.3279 24.3279 46.0442 24.3279 24.3279 24.3279 24.3279 24.3279 -- -- -- -- 0.0000 -- -- -- -- -15.9357 32.5032 0.0000 0.0000 -32.6702 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Area X-Dimension (m) 364.8416 139.6858 525.5748 260.5274 683.0552 322.8940 732.9999 977.4665 977.4665 977.4665 -- -- -- -- 20.0000 -- -- -- -- 389.7635 379.0000 10.0000 10.0000 30.0000 10.0000 10.0000 10.0000 10.0000 10.0000 119.0100
Area Y-Dimension (m) 971.2739 1254.2244 1254.2244 551.6670 146.9927 910.0390 910.0390 133.4906 138.5532 309.3797 -- -- -- -- 20.0000 -- -- -- -- 420.3897 160.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 10.0000 119.0100

Area (m2) 354,361 175,197 659,189 143,724 100,404 293,846 667,058 130,483 135,431 302,408 -- -- -- -- 400 -- 616,641 23,509 113,093 163,853 60,640 100 100 300 100 100 100 100 100 14,163
Emissions (g/s) 0.258 0.128 3.415 0.745 0.084 0.244 8.261 0.208 0.216 3.711 2.059 0.492 1.855 0.196 0.116 0.054 0.235 0.044 0.177 0.152 0.466 0.014 0.014 0.029 0.014 0.003 0.014 0.006 0.086 0.166
Road Width (m) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 30.00 30.00 6.00 -- -- -- -- -- -- -- -- -- -- --
Road Segment Length (m) -- -- -- -- -- -- -- -- -- -- 6,299.01 6,590.86 4,243.20 1,629.59 -- -- 20,554.69 783.64 18,848.88 -- -- -- -- -- -- -- -- -- -- --
Number of Volume Sources -- -- -- -- -- -- -- -- -- -- 175 184 118 46 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Model Emission Rate1:  7.292407E-07 7.292407E-07 5.181009E-06 5.181009E-06 8.319288E-07 8.319288E-07 1.238468E-05 1.597246E-06 1.597246E-06 1.227312E-05 1.176854E-02 2.671794E-03 1.572451E-02 4.270617E-03 2.899358E-04 5.400000E-02 3.808557E-07 1.867864E-06 1.563389E-06 9.276853E-07 7.681532E-06 1.426784E-04 1.426784E-04 9.511891E-05 1.426784E-04 2.853567E-05 1.426784E-04 5.707134E-05 8.560702E-04 1.169259E-05

1.  Units are g/s-m2 for area sources and g/s for volume and point sources.
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ELECTRONIC CODE OF FEDERAL REGULATIONS

e-CFR Data is current as of April 17, 2013 

Title 40: Protection of Environment  
PART 52—APPROVAL AND PROMULGATION OF IMPLEMENTATION PLANS  
Subpart A—General Provisions 

§ 52.21   Prevention of significant deterioration of air quality.

(a)(1) Plan disapproval. The provisions of this section are applicable to any State implementation 
plan which has been disapproved with respect to prevention of significant deterioration of air quality in 
any portion of any State where the existing air quality is better than the national ambient air quality 
standards. Specific disapprovals are listed where applicable, in subparts B through DDD of this part. 
The provisions of this section have been incorporated by reference into the applicable implementation 
plans for various States, as provided in subparts B through DDD of this part. Where this section is so 
incorporated, the provisions shall also be applicable to all lands owned by the Federal Government 
and Indian Reservations located in such State. No disapproval with respect to a State's failure to 
prevent significant deterioration of air quality shall invalidate or otherwise affect the obligations of 
States, emission sources, or other persons with respect to all portions of plans approved or 
promulgated under this part.

(2) Applicability procedures. (i) The requirements of this section apply to the construction of any 
new major stationary source (as defined in paragraph (b)(1) of this section) or any project at an 
existing major stationary source in an area designated as attainment or unclassifiable under sections 
107(d)(1)(A)(ii) or (iii) of the Act.

(ii) The requirements of paragraphs (j) through (r) of this section apply to the construction of any 
new major stationary source or the major modification of any existing major stationary source, except 
as this section otherwise provides.

(iii) No new major stationary source or major modification to which the requirements of paragraphs 
(j) through (r)(5) of this section apply shall begin actual construction without a permit that states that 
the major stationary source or major modification will meet those requirements. The Administrator has 
authority to issue any such permit.

(iv) The requirements of the program will be applied in accordance with the principles set out in 
paragraphs (a)(2)(iv)( a ) through ( f ) of this section.

( a ) Except as otherwise provided in paragraphs (a)(2)(v) and (vi) of this section, and consistent 
with the definition of major modification contained in paragraph (b)(2) of this section, a project is a 
major modification for a regulated NSR pollutant if it causes two types of emissions increases—a 
significant emissions increase (as defined in paragraph (b)(40) of this section), and a significant net 
emissions increase (as defined in paragraphs (b)(3) and (b)(23) of this section). The project is not a 
major modification if it does not cause a significant emissions increase. If the project causes a 
significant emissions increase, then the project is a major modification only if it also results in a 
significant net emissions increase.

( b ) The procedure for calculating (before beginning actual construction) whether a significant 
emissions increase (i.e., the first step of the process) will occur depends upon the type of emissions 
units being modified, according to paragraphs (a)(2)(iv)( c ) through ( f ) of this section. The procedure 
for calculating (before beginning actual construction) whether a significant net emissions increase will 
occur at the major stationary source (i.e., the second step of the process) is contained in the definition 



in paragraph (b)(3) of this section. Regardless of any such preconstruction projections, a major 
modification results if the project causes a significant emissions increase and a significant net 
emissions increase.

( c ) Actual-to-projected-actual applicability test for projects that only involve existing emissions 
units. A significant emissions increase of a regulated NSR pollutant is projected to occur if the sum of 
the difference between the projected actual emissions (as defined in paragraph (b)(41) of this section) 
and the baseline actual emissions (as defined in paragraphs (b)(48)(i) and (ii) of this section), for each 
existing emissions unit, equals or exceeds the significant amount for that pollutant (as defined in 
paragraph (b)(23) of this section).

( d ) Actual-to-potential test for projects that only involve construction of a new emissions unit(s). A 
significant emissions increase of a regulated NSR pollutant is projected to occur if the sum of the 
difference between the potential to emit (as defined in paragraph (b)(4) of this section) from each new 
emissions unit following completion of the project and the baseline actual emissions (as defined in 
paragraph (b)(48)(iii) of this section) of these units before the project equals or exceeds the significant 
amount for that pollutant (as defined in paragraph (b)(23) of this section).

( e ) [Reserved]

( f ) Hybrid test for projects that involve multiple types of emissions units. A significant emissions 
increase of a regulated NSR pollutant is projected to occur if the sum of the emissions increases for 
each emissions unit, using the method specified in paragraphs (a)(2)(iv)( c ) through ( d ) of this 
section as applicable with respect to each emissions unit, for each type of emissions unit equals or 
exceeds the significant amount for that pollutant (as defined in paragraph (b)(23) of this section).

(v) For any major stationary source for a PAL for a regulated NSR pollutant, the major stationary 
source shall comply with the requirements under paragraph (aa) of this section.

(b) Definitions. For the purposes of this section:

(1)(i) Major stationary source means:

( a ) Any of the following stationary sources of air pollutants which emits, or has the potential to 
emit, 100 tons per year or more of any regulated NSR pollutant: Fossil fuel-fired steam electric plants 
of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal 
dryers), kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, 
primary aluminum ore reduction plants (with thermal dryers), primary copper smelters, municipal 
incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric 
acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, 
sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion 
plants, sintering plants, secondary metal production plants, chemical process plants (which does not 
include ethanol production facilities that produce ethanol by natural fermentation included in NAICS 
codes 325193 or 312140), fossil-fuel boilers (or combinations thereof) totaling more than 250 million 
British thermal units per hour heat input, petroleum storage and transfer units with a total storage 
capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants, and 
charcoal production plants;

( b ) Notwithstanding the stationary source size specified in paragraph (b)(1)(i) of this section, any 
stationary source which emits, or has the potential to emit, 250 tons per year or more of a regulated 
NSR pollutant; or

( c ) Any physical change that would occur at a stationary source not otherwise qualifying under 
paragraph (b)(1) of this section, as a major stationary source, if the changes would constitute a major 
stationary source by itself.

(ii) A major source that is major for volatile organic compounds or NOX shall be considered major 
for ozone.



(iii) The fugitive emissions of a stationary source shall not be included in determining for any of 
the purposes of this section whether it is a major stationary source, unless the source belongs to one 
of the following categories of stationary sources:

( a ) Coal cleaning plants (with thermal dryers);

( b ) Kraft pulp mills;

( c ) Portland cement plants;

( d ) Primary zinc smelters;

( e ) Iron and steel mills;

( f ) Primary aluminum ore reduction plants;

( g ) Primary copper smelters;

( h ) Municipal incinerators capable of charging more than 250 tons of refuse per day;

( i ) Hydrofluoric, sulfuric, or nitric acid plants;

( j ) Petroleum refineries;

( k ) Lime plants;

( l ) Phosphate rock processing plants;

( m ) Coke oven batteries;

( n ) Sulfur recovery plants;

( o ) Carbon black plants (furnace process);

( p ) Primary lead smelters;

( q ) Fuel conversion plants;

( r ) Sintering plants;

( s ) Secondary metal production plants;

( t ) Chemical process plants—The term chemical processing plant shall not include ethanol 
production facilities that produce ethanol by natural fermentation included in NAICS codes 325193 or 
312140;

( u ) Fossil-fuel boilers (or combination thereof) totaling more than 250 million British thermal units 
per hour heat input;

( v ) Petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels;

( w ) Taconite ore processing plants;

( x ) Glass fiber processing plants;

( y ) Charcoal production plants;

( z ) Fossil fuel-fired steam electric plants of more that 250 million British thermal units per hour 
heat input, and



( aa ) Any other stationary source category which, as of August 7, 1980, is being regulated under 
section 111 or 112 of the Act.

(2)(i) Major modification means any physical change in or change in the method of operation of a 
major stationary source that would result in: a significant emissions increase (as defined in paragraph 
(b)(40) of this section) of a regulated NSR pollutant (as defined in paragraph (b)(50) of this section); 
and a significant net emissions increase of that pollutant from the major stationary source.

(ii) Any significant emissions increase (as defined at paragraph (b)(40) of this section) from any 
emissions units or net emissions increase (as defined in paragraph (b)(3) of this section) at a major 
stationary source that is significant for volatile organic compounds or NOX shall be considered 
significant for ozone.

(iii) A physical change or change in the method of operation shall not include:

( a ) Routine maintenance, repair and replacement. Routine maintenance, repair and replacement 
shall include, but not be limited to, any activity(s) that meets the requirements of the equipment 
replacement provisions contained in paragraph (cc) of this section;

NOTE TO PARAGRAPH ( b )(2)( iii )( A ): By court order on December 24, 2003, the second sentence of this 
paragraph (b)(2)(iii)(a) is stayed indefinitely. The stayed provisions will become effective immediately if the court 
terminates the stay. At that time, EPA will publish a document in the FEDERAL REGISTER advising the public of the 
termination of the stay.

( b ) Use of an alternative fuel or raw material by reason of an order under sections 2 (a) and (b) 
of the Energy Supply and Environmental Coordination Act of 1974 (or any superseding legislation) or 
by reason of a natural gas curtailment plant pursuant to the Federal Power Act;

( c ) Use of an alternative fuel by reason of an order or rule under section 125 of the Act;

( d ) Use of an alternative fuel at a steam generating unit to the extent that the fuel is generated 
from municipal solid waste;

( e ) Use of an alternative fuel or raw material by a stationary source which:

( 1 ) The source was capable of accommodating before January 6, 1975, unless such change 
would be prohibited under any federally enforceable permit condition which was established after 
January 6, 1975 pursuant to 40 CFR 52.21 or under regulations approved pursuant to 40 CFR subpart 
I or 40 CFR 51.166; or

( 2 ) The source is approved to use under any permit issued under 40 CFR 52.21 or under 
regulations approved pursuant to 40 CFR 51.166;

( f ) An increase in the hours of operation or in the production rate, unless such change would be 
prohibited under any federally enforceable permit condition which was established after January 6, 
1975, pursuant to 40 CFR 52.21 or under regulations approved pursuant to 40 CFR subpart I or 40 
CFR 51.166.

( g ) Any change in ownership at a stationary source.

( h ) [Reserved]

( i ) The installation, operation, cessation, or removal of a temporary clean coal technology 
demonstration project, provided that the project complies with:

( 1 ) The State implementation plan for the State in which the project is located, and

( 2 ) Other requirements necessary to attain and maintain the national ambient air quality 
standards during the project and after it is terminated.



( j ) The installation or operation of a permanent clean coal technology demonstration project that 
constitutes repowering, provided that the project does not result in an increase in the potential to emit 
of any regulated pollutant emitted by the unit. This exemption shall apply on a pollutant-by-pollutant 
basis.

( k ) The reactivation of a very clean coal-fired electric utility steam generating unit.

(iv) This definition shall not apply with respect to a particular regulated NSR pollutant when the 
major stationary source is complying with the requirements under paragraph (aa) of this section for a 
PAL for that pollutant. Instead, the definition at paragraph (aa)(2)(viii) of this section shall apply.

(v) Fugitive emissions shall not be included in determining for any of the purposes of this section 
whether a physical change in or change in the method of operation of a major stationary source is a 
major modification, unless the source belongs to one of the source categories listed in paragraph (b)
(1)(iii) of this section.

(3)(i) Net emissions increase means, with respect to any regulated NSR pollutant emitted by a 
major stationary source, the amount by which the sum of the following exceeds zero:

( a ) The increase in emissions from a particular physical change or change in the method of 
operation at a stationary source as calculated pursuant to paragraph (a)(2)(iv) of this section; and

( b ) Any other increases and decreases in actual emissions at the major stationary source that 
are contemporaneous with the particular change and are otherwise creditable. Baseline actual 
emissions for calculating increases and decreases under this paragraph (b)(3)(i)( b ) shall be 
determined as provided in paragraph (b)(48) of this section, except that paragraphs (b)(48)(i)( c ) and 
(b)(48)(ii)( d ) of this section shall not apply.

(ii) An increase or decrease in actual emissions is contemporaneous with the increase from the 
particular change only if it occurs between:

( a ) The date five years before construction on the particular change commences; and

( b ) The date that the increase from the particular change occurs.

(iii) An increase or decrease in actual emissions is creditable only if:

( a ) The Administrator or other reviewing authority has not relied on it in issuing a permit for the 
source under this section, which permit is in effect when the increase in actual emissions from the 
particular change occurs; and

( b ) The increase or decrease in emissions did not occur at a Clean Unit except as provided in 
paragraphs (x)(8) and (y)(10) of this section.

( c ) As it pertains to an increase or decrease in fugitive emissions (to the extent quantifiable), it 
occurs at an emissions unit that is part of one of the source categories listed in paragraph (b)(1)(iii) of 
this section or it occurs at an emission unit that is located at a major stationary source that belongs to 
one of the listed source categories.(iv) An increase or decrease in actual emissions of sulfur dioxide, 
particulate matter, or nitrogen oxides that occurs before the applicable minor source baseline date is 
creditable only if it is required to be considered in calculating the amount of maximum allowable 
increases remaining available.

(v) An increase in actual emissions is creditable only to the extent that the new level of actual 
emissions exceeds the old level.

(vi) A decrease in actual emissions is creditable only to the extent that:

( a ) The old level of actual emissions or the old level of allowable emissions, whichever is lower, 
exceeds the new level of actual emissions;



( b ) It is enforceable as a practical matter at and after the time that actual construction on the 
particular change begins.

( c ) It has approximately the same qualitative significance for public health and welfare as that 
attributed to the increase from the particular change; and

(vii) [Reserved]

(viii) An increase that results from a physical change at a source occurs when the emissions unit 
on which construction occurred becomes operational and begins to emit a particular pollutant. Any 
replacement unit that requires shakedown becomes operational only after a reasonable shakedown 
period, not to exceed 180 days.

(ix) Paragraph (b)(21)(ii) of this section shall not apply for determining creditable increases and 
decreases.

(4) Potential to emit means the maximum capacity of a stationary source to emit a pollutant under 
its physical and operational design. Any physical or operational limitation on the capacity of the source 
to emit a pollutant, including air pollution control equipment and restrictions on hours of operation or on 
the type or amount of material combusted, stored, or processed, shall be treated as part of its design if 
the limitation or the effect it would have on emissions is federally enforceable. Secondary emissions 
do not count in determining the potential to emit of a stationary source.

(5) Stationary source means any building, structure, facility, or installation which emits or may emit 
a regulated NSR pollutant.

(6) Building, structure, facility, or installation means all of the pollutant-emitting activities which 
belong to the same industrial grouping, are located on one or more contiguous or adjacent properties, 
and are under the control of the same person (or persons under common control) except the activities 
of any vessel. Pollutant-emitting activities shall be considered as part of the same industrial grouping if 
they belong to the same “Major Group” (i.e., which have the same first two digit code) as described in 
the Standard Industrial Classification Manual, 1972, as amended by the 1977 Supplement (U. S. 
Government Printing Office stock numbers 4101-0066 and 003-005-00176-0, respectively).

(7) Emissions unit means any part of a stationary source that emits or would have the potential to 
emit any regulated NSR pollutant and includes an electric utility steam generating unit as defined in 
paragraph (b)(31) of this section. For purposes of this section, there are two types of emissions units 
as described in paragraphs (b)(7)(i) and (ii) of this section.

(i) A new emissions unit is any emissions unit that is (or will be) newly constructed and that has 
existed for less than 2 years from the date such emissions unit first operated.

(ii) An existing emissions unit is any emissions unit that does not meet the requirements in 
paragraph (b)(7)(i) of this section. A replacement unit, as defined in paragraph (b)(33) of this section, 
is an existing emissions unit.

(8) Construction means any physical change or change in the method of operation (including 
fabrication, erection, installation, demolition, or modification of an emissions unit) that would result in a 
change in emissions.

(9) Commence as applied to construction of a major stationary source or major modification 
means that the owner or operator has all necessary preconstruction approvals or permits and either 
has:

(i) Begun, or caused to begin, a continuous program of actual on-site construction of the source, 
to be completed within a reasonable time; or

(ii) Entered into binding agreements or contractual obligations, which cannot be cancelled or 
modified without substantial loss to the owner or operator, to undertake a program of actual 
construction of the source to be completed within a reasonable time.



(10) Necessary preconstruction approvals or permits means those permits or approvals required 
under Federal air quality control laws and regulations and those air quality control laws and regulations 
which are part of the applicable State Implementation Plan.

(11) Begin actual construction means, in general, initiation of physical on-site construction 
activities on an emissions unit which are of a permanent nature. Such activities include, but are not 
limited to, installation of building supports and foundations, laying underground pipework and 
construction of permanent storage structures. With respect to a change in method of operations, this 
term refers to those on-site activities other than preparatory activities which mark the initiation of the 
change.

(12) Best available control technology means an emissions limitation (including a visible emission 
standard) based on the maximum degree of reduction for each pollutant subject to regulation under 
Act which would be emitted from any proposed major stationary source or major modification which 
the Administrator, on a case-by-case basis, taking into account energy, environmental, and economic 
impacts and other costs, determines is achievable for such source or modification through application 
of production processes or available methods, systems, and techniques, including fuel cleaning or 
treatment or innovative fuel combustion techniques for control of such pollutant. In no event shall 
application of best available control technology result in emissions of any pollutant which would 
exceed the emissions allowed by any applicable standard under 40 CFR parts 60 and 61. If the 
Administrator determines that technological or economic limitations on the application of measurement 
methodology to a particular emissions unit would make the imposition of an emissions standard 
infeasible, a design, equipment, work practice, operational standard, or combination thereof, may be 
prescribed instead to satisfy the requirement for the application of best available control technology. 
Such standard shall, to the degree possible, set forth the emissions reduction achievable by 
implementation of such design, equipment, work practice or operation, and shall provide for 
compliance by means which achieve equivalent results.

(13)(i) Baseline concentration means that ambient concentration level that exists in the baseline 
area at the time of the applicable minor source baseline date. A baseline concentration is determined 
for each pollutant for which a minor source baseline date is established and shall include:

( a ) The actual emissions, as defined in paragraph (b)(21) of this section, representative of 
sources in existence on the applicable minor source baseline date, except as provided in paragraph 
(b)(13)(ii) of this section; and

( b ) The allowable emissions of major stationary sources that commenced construction before the 
major source baseline date, but were not in operation by the applicable minor source baseline date.

(ii) The following will not be included in the baseline concentration and will affect the applicable 
maximum allowable increase(s):

( a ) Actual emissions, as defined in paragraph (b)(21) of this section, from any major stationary 
source on which construction commenced after the major source baseline date; and

( b ) Actual emissions increases and decreases, as defined in paragraph (b)(21) of this section, at 
any stationary source occurring after the minor source baseline date.

(14)(i) Major source baseline date means:

( a ) In the case of PM10 and sulfur dioxide, January 6, 1975;

( b ) In the case of nitrogen dioxide, February 8, 1988; and

( c ) In the case of PM2.5, October 20, 2010.

(ii) “Minor source baseline date” means the earliest date after the trigger date on which a major 
stationary source or a major modification subject to 40 CFR 52.21 or to regulations approved pursuant 
to 40 CFR 51.166 submits a complete application under the relevant regulations. The trigger date is:



( a ) In the case of PM10 and sulfur dioxide, August 7, 1977;

( b ) In the case of nitrogen dioxide, February 8, 1988; and

( c ) In the case of PM2.5, October 20, 2011.

(iii) The baseline date is established for each pollutant for which increments or other equivalent 
measures have been established if:

( a ) The area in which the proposed source or modification would construct is designated as 
attainment or unclassifiable under section 107(d)(1)(A)(ii) or (iii) of the Act for the pollutant on the date 
of its complete application under 40 CFR 52.21 or under regulations approved pursuant to 40 CFR 
51.166; and

( b ) In the case of a major stationary source, the pollutant would be emitted in significant 
amounts, or, in the case of a major modification, there would be a significant net emissions increase of 
the pollutant.

(iv) Any minor source baseline date established originally for the TSP increments shall remain in 
effect and shall apply for purposes of determining the amount of available PM-10 increments, except 
that the Administrator shall rescind a minor source baseline date where it can be shown, to the 
satisfaction of the Administrator, that the emissions increase from the major stationary source, or net 
emissions increase from the major modification, responsible for triggering that date did not result in a 
significant amount of PM-10 emissions.

(15)(i) Baseline area means any intrastate area (and every part thereof) designated as attainment 
or unclassifiable under section 107(d)(1)(A)(ii) or (iii) of the Act in which the major source or major 
modification establishing the minor source baseline date would construct or would have an air quality 
impact for the pollutant for which the baseline date is established, as follows: equal to or greater than 1 
µg/m3 (annual average) for SO2, NO2 , or PM10 ; or equal or greater than 0.3 µg/m3 (annual average) 
for PM2.5 .

(ii) Area redesignations under section 107(d)(1)(A)(ii) or (iii) of the Act cannot intersect or be 
smaller than the area of impact of any major stationary source or major modification which:

( a ) Establishes a minor source baseline date; or

( b ) Is subject to 40 CFR 52.21 and would be constructed in the same state as the state 
proposing the redesignation.

(iii) Any baseline area established originally for the TSP increments shall remain in effect and shall 
apply for purposes of determining the amount of available PM-10 increments, except that such 
baseline area shall not remain in effect if the Administrator rescinds the corresponding minor source 
baseline date in accordance with paragraph (b)(14)(iv) of this section.

(16) Allowable emissions means the emissions rate of a stationary source calculated using the 
maximum rated capacity of the source (unless the source is subject to federally enforceable limits 
which restrict the operating rate, or hours of operation, or both) and the most stringent of the following:

(i) The applicable standards as set forth in 40 CFR parts 60 and 61;

(ii) The applicable State Implementation Plan emissions limitation, including those with a future 
compliance date; or

(iii) The emissions rate specified as a federally enforceable permit condition, including those with 
a future compliance date.

(17) Federally enforceable means all limitations and conditions which are enforceable by the 
Administrator, including those requirements developed pursuant to 40 CFR parts 60 and 61, 
requirements within any applicable State implementation plan, any permit requirements established 



pursuant to 40 CFR 52.21 or under regulations approved pursuant to 40 CFR part 51, subpart I, 
including operating permits issued under an EPA-approved program that is incorporated into the State 
implementation plan and expressly requires adherence to any permit issued under such program.

(18) Secondary emissions means emissions which would occur as a result of the construction or 
operation of a major stationary source or major modification, but do not come from the major stationary 
source or major modification itself. Secondary emissions include emissions from any offsite support 
facility which would not be constructed or increase its emissions except as a result of the construction 
or operation of the major stationary source or major modification. Secondary emissions do not include 
any emissions which come directly from a mobile source, such as emissions from the tailpipe of a 
motor vehicle, from a train, or from a vessel.

(i) Emissions from ships or trains coming to or from the new or modified stationary source; and

(ii) Emissions from any offsite support facility which would not otherwise be constructed or 
increase its emissions as a result of the construction or operation of the major stationary source or 
major modification.

(19) Innovative control technology means any system of air pollution control that has not been 
adequately demonstrated in practice, but would have a substantial likelihood of achieving greater 
continuous emissions reduction than any control system in current practice or of achieving at least 
comparable reductions at lower cost in terms of energy, economics, or nonair quality environmental 
impacts.

(20) Fugitive emissions means those emissions which could not reasonably pass through a stack, 
chimney, vent, or other functionally equivalent opening.

(21)(i) Actual emissions means the actual rate of emissions of a regulated NSR pollutant from an 
emissions unit, as determined in accordance with paragraphs (b)(21)(ii) through (iv) of this section, 
except that this definition shall not apply for calculating whether a significant emissions increase has 
occurred, or for establishing a PAL under paragraph (aa) of this section. Instead, paragraphs (b)(41) 
and (b)(48) of this section shall apply for those purposes.

(ii) In general, actual emissions as of a particular date shall equal the average rate, in tons per 
year, at which the unit actually emitted the pollutant during a consecutive 24-month period which 
precedes the particular date and which is representative of normal source operation. The 
Administrator shall allow the use of a different time period upon a determination that it is more 
representative of normal source operation. Actual emissions shall be calculated using the unit's actual 
operating hours, production rates, and types of materials processed, stored, or combusted during the 
selected time period.

(iii) The Administrator may presume that source-specific allowable emissions for the unit are 
equivalent to the actual emissions of the unit.

(iv) For any emissions unit that has not begun normal operations on the particular date, actual 
emissions shall equal the potential to emit of the unit on that date.

(22) Complete means, in reference to an application for a permit, that the application contains all 
of the information necessary for processing the application.

(23)(i) Significant means, in reference to a net emissions increase or the potential of a source to 
emit any of the following pollutants, a rate of emissions that would equal or exceed any of the following 
rates:

POLLUTANT AND EMISSIONS RATE

Carbon monoxide: 100 tons per year (tpy)

Nitrogen oxides: 40 tpy

Sulfur dioxide: 40 tpy



Particulate matter: 25 tpy of particulate matter emissions

PM10 : 15 tpy

PM2.5 : 10 tpy of direct PM2.5 emissions; 40 tpy of sulfur dioxide emissions; 40 tpy of nitrogen oxide emissions 
unless demonstrated not to be a PM2.5 precursor under paragraph (b)(50) of this section

Ozone: 40 tpy of volatile organic compounds or nitrogen oxides

Lead: 0.6 tpy

Fluorides: 3 tpy

Sulfuric acid mist: 7 tpy

Hydrogen sulfide (H2 S): 10 tpy

Total reduced sulfur (including H2 S): 10 tpy

Reduced sulfur compounds (including H2 S): 10 tpy

Municipal waste combustor organics (measured as total tetra-through octa-chlorinated dibenzo-p-dioxins and 
dibenzofurans): 3.2×10−6 megagrams per year (3.5×10−6 tons per year)

Municipal waste combustor metals (measured as particulate matter): 14 megagrams per year (15 tons per year)

Municipal waste combustor acid gases (measured as sulfur dioxide and hydrogen chloride): 36 megagrams per 
year (40 tons per year)

Municipal solid waste landfills emissions (measured as nonmethane organic compounds): 45 megagrams per 
year (50 tons per year)

(ii) Significant means, in reference to a net emissions increase or the potential of a source to emit 
a regulated NSR pollutant that paragraph (b)(23)(i) of this section, does not list, any emissions rate.

(iii) Notwithstanding paragraph (b)(23)(i) of this section, significant means any emissions rate or 
any net emissions increase associated with a major stationary source or major modification, which 
would construct within 10 kilometers of a Class I area, and have an impact on such area equal to or 
greater than 1 µg/m3 , (24-hour average).

(24) Federal Land Manager means, with respect to any lands in the United States, the Secretary 
of the department with authority over such lands.

(25) High terrain means any area having an elevation 900 feet or more above the base of the 
stack of a source.

(26) Low terrain means any area other than high terrain.

(27) Indian Reservation means any federally recognized reservation established by Treaty, 
Agreement, executive order, or act of Congress.

(28) Indian Governing Body means the governing body of any tribe, band, or group of Indians 
subject to the jurisdiction of the United States and recognized by the United States as possessing 
power of self government.

(29) Adverse impact on visibility means visibility impairment which interferes with the 
management, protection, preservation or enjoyment of the visitor's visual experience of the Federal 
Class I area. This determination must be made on a case-by-case basis taking into account the 
geographic extent, intensity, duration, frequency and time of visibility impairment, and how these 
factors correlate with (1) times of visitor use of the Federal Class I area, and (2) the frequency and 
timing of natural conditions that reduce visibility.

(30) Volatile organic compounds (VOC) is as defined in § 51.100(s) of this chapter.



(31) Electric utility steam generating unit means any steam electric generating unit that is 
constructed for the purpose of supplying more than one-third of its potential electric output capacity 
and more than 25 MW electrical output to any utility power distribution system for sale. Any steam 
supplied to a steam distribution system for the purpose of providing steam to a steam-electric 
generator that would produce electrical energy for sale is also considered in determining the electrical 
energy output capacity of the affected facility.

(32) [Reserved]

(33) Replacement unit means an emissions unit for which all the criteria listed in paragraphs (b)
(33)(i) through (iv) of this section are met. No creditable emission reductions shall be generated from 
shutting down the existing emissions unit that is replaced.

(i) The emissions unit is a reconstructed unit within the meaning of § 60.15(b)(1) of this chapter, or 
the emissions unit completely takes the place of an existing emissions unit.

(ii) The emissions unit is identical to or functionally equivalent to the replaced emissions unit.

(iii) The replacement does not alter the basic design parameters (as discussed in paragraph (cc)
(2) of this section) of the process unit.

(iv) The replaced emissions unit is permanently removed from the major stationary source, 
otherwise permanently disabled, or permanently barred from operation by a permit that is enforceable 
as a practical matter. If the replaced emissions unit is brought back into operation, it shall constitute a 
new emissions unit.

(34) Clean coal technology means any technology, including technologies applied at the 
precombustion, combustion, or post combustion stage, at a new or existing facility which will achieve 
significant reductions in air emissions of sulfur dioxide or oxides of nitrogen associated with the 
utilization of coal in the generation of electricity, or process steam which was not in widespread use as 
of November 15, 1990.

(35) Clean coal technology demonstration project means a project using funds appropriated under 
the heading “Department of Energy-Clean Coal Technology”, up to a total amount of $2,500,000,000 
for commercial demonstration of clean coal technology, or similar projects funded through 
appropriations for the Environmental Protection Agency. The Federal contribution for a qualifying 
project shall be at least 20 percent of the total cost of the demonstration project.

(36) Temporary clean coal technology demonstration project means a clean coal technology 
demonstration project that is operated for a period of 5 years or less, and which complies with the 
State implementation plans for the State in which the project is located and other requirements 
necessary to attain and maintain the national ambient air quality standards during the project and after 
it is terminated.

(37) (i) Repowering means replacement of an existing coal-fired boiler with one of the following 
clean coal technologies: atmospheric or pressurized fluidized bed combustion, integrated gasification 
combined cycle, magnetohydrodynamics, direct and indirect coal-fired turbines, integrated gasification 
fuel cells, or as determined by the Administrator, in consultation with the Secretary of Energy, a 
derivative of one or more of these technologies, and any other technology capable of controlling 
multiple combustion emissions simultaneously with improved boiler or generation efficiency and with 
significantly greater waste reduction relative to the performance of technology in widespread 
commercial use as of November 15, 1990.

(ii) Repowering shall also include any oil and/or gas-fired unit which has been awarded clean coal 
technology demonstration funding as of January 1, 1991, by the Department of Energy.

(iii) The Administrator shall give expedited consideration to permit applications for any source that 
satisfies the requirements of this subsection and is granted an extension under section 409 of the 
Clean Air Act.



(38) Reactivation of a very clean coal-fired electric utility steam generating unit means any 
physical change or change in the method of operation associated with the commencement of 
commercial operations by a coal-fired utility unit after a period of discontinued operation where the 
unit:

(i) Has not been in operation for the two-year period prior to the enactment of the Clean Air Act 
Amendments of 1990, and the emissions from such unit continue to be carried in the permitting 
authority's emissions inventory at the time of enactment;

(ii) Was equipped prior to shut-down with a continuous system of emissions control that achieves 
a removal efficiency for sulfur dioxide of no less than 85 percent and a removal efficiency for 
particulates of no less than 98 percent;

(iii) Is equipped with low-NOX burners prior to the time of commencement of operations following 
reactivation; and

(iv) Is otherwise in compliance with the requirements of the Clean Air Act.

(39) Pollution prevention means any activity that through process changes, product reformulation 
or redesign, or substitution of less polluting raw materials, eliminates or reduces the release of air 
pollutants (including fugitive emissions) and other pollutants to the environment prior to recycling, 
treatment, or disposal; it does not mean recycling (other than certain “in-process recycling” practices), 
energy recovery, treatment, or disposal.

(40) Significant emissions increase means, for a regulated NSR pollutant, an increase in 
emissions that is significant (as defined in paragraph (b)(23) of this section) for that pollutant.

(41)(i) Projected actual emissions means the maximum annual rate, in tons per year, at which an 
existing emissions unit is projected to emit a regulated NSR pollutant in any one of the 5 years (12-
month period) following the date the unit resumes regular operation after the project, or in any one of 
the 10 years following that date, if the project involves increasing the emissions unit's design capacity 
or its potential to emit that regulated NSR pollutant and full utilization of the unit would result in a 
significant emissions increase or a significant net emissions increase at the major stationary source.

(ii) In determining the projected actual emissions under paragraph (b)(41)(i) of this section (before 
beginning actual construction), the owner or operator of the major stationary source:

( a ) Shall consider all relevant information, including but not limited to, historical operational data, 
the company's own representations, the company's expected business activity and the company's 
highest projections of business activity, the company's filings with the State or Federal regulatory 
authorities, and compliance plans under the approved State Implementation Plan; and

( b ) Shall include fugitive emissions to the extent quantifiable, and emissions associated with 
startups, shutdowns, and malfunctions; and

( c ) Shall exclude, in calculating any increase in emissions that results from he particular project, 
that portion of the unit's emissions following the project that an existing unit could have accommodated 
during the consecutive 24-month period used to establish the baseline actual emissions under 
paragraph (b)(48) of this section and that are also unrelated to the particular project, including any 
increased utilization due to product demand growth; or

( d ) In lieu of using the method set out in paragraphs (a)(41)(ii)( a ) through ( c ) of this section, 
may elect to use the emissions unit's potential to emit, in tons per year, as defined under paragraph (b)
(4) of this section.

(42) [Reserved]

(43) Prevention of Significant Deterioration (PSD) program means the EPA-implemented major 
source preconstruction permit programs under this section or a major source preconstruction permit 
program that has been approved by the Administrator and incorporated into the State Implementation 



Plan pursuant to § 51.166 of this chapter to implement the requirements of that section. Any permit 
issued under such a program is a major NSR permit.

(44) Continuous emissions monitoring system (CEMS) means all of the equipment that may be 
required to meet the data acquisition and availability requirements of this section, to sample, condition 
(if applicable), analyze, and provide a record of emissions on a continuous basis.

(45) Predictive emissions monitoring system (PEMS) means all of the equipment necessary to 
monitor process and control device operational parameters (for example, control device secondary 
voltages and electric currents) and other information (for example, gas flow rate, O2 or CO2 
concentrations), and calculate and record the mass emissions rate (for example, lb/hr) on a 
continuous basis.

(46) Continuous parameter monitoring system (CPMS) means all of the equipment necessary to 
meet the data acquisition and availability requirements of this section, to monitor process and control 
device operational parameters (for example, control device secondary voltages and electric currents) 
and other information (for example, gas flow rate, O2 or CO2 concentrations), and to record average 
operational parameter value(s) on a continuous basis.

(47) Continuous emissions rate monitoring system (CERMS) means the total equipment required 
for the determination and recording of the pollutant mass emissions rate (in terms of mass per unit of 
time).

(48) Baseline actual emissions means the rate of emissions, in tons per year, of a regulated NSR 
pollutant, as determined in accordance with paragraphs (b)(48)(i) through (iv) of this section.

(i) For any existing electric utility steam generating unit, baseline actual emissions means the 
average rate, in tons per year, at which the unit actually emitted the pollutant during any consecutive 
24-month period selected by the owner or operator within the 5-year period immediately preceding 
when the owner or operator begins actual construction of the project. The Administrator shall allow the 
use of a different time period upon a determination that it is more representative of normal source 
operation.

( a ) The average rate shall include fugitive emissions to the extent quantifiable, and emissions 
associated with startups, shutdowns, and malfunctions.

( b ) The average rate shall be adjusted downward to exclude any non-compliant emissions that 
occurred while the source was operating above any emission limitation that was legally enforceable 
during the consecutive 24-month period.

( c ) For a regulated NSR pollutant, when a project involves multiple emissions units, only one 
consecutive 24-month period must be used to determine the baseline actual emissions for the 
emissions units being changed. A different consecutive 24-month period can be used For each 
regulated NSR pollutant.

( d ) The average rate shall not be based on any consecutive 24-month period for which there is 
inadequate information for determining annual emissions, in tons per year, and for adjusting this 
amount if required by paragraph (b)(48)(i)( b ) of this section.

(ii) For an existing emissions unit (other than an electric utility steam generating unit), baseline 
actual emissions means the average rate, in tons per year, at which the emissions unit actually 
emitted the pollutant during any consecutive 24-month period selected by the owner or operator within 
the 10-year period immediately preceding either the date the owner or operator begins actual 
construction of the project, or the date a complete permit application is received by the Administrator 
for a permit required under this section or by the reviewing authority for a permit required by a plan, 
whichever is earlier, except that the 10-year period shall not include any period earlier than November 
15, 1990.

( a ) The average rate shall include fugitive emissions to the extent quantifiable, and emissions 
associated with startups, shutdowns, and malfunctions.



( b ) The average rate shall be adjusted downward to exclude any non-compliant emissions that 
occurred while the source was operating above an emission limitation that was legally enforceable 
during the consecutive 24-month period.

( c ) The average rate shall be adjusted downward to exclude any emissions that would have 
exceeded an emission limitation with which the major stationary source must currently comply, had 
such major stationary source been required to comply with such limitations during the consecutive 24-
month period. However, if an emission limitation is part of a maximum achievable control technology 
standard that the Administrator proposed or promulgated under part 63 of this chapter, the baseline 
actual emissions need only be adjusted if the State has taken credit for such emissions reductions in 
an attainment demonstration or maintenance plan consistent with the requirements of § 51.165(a)(3)
(ii)(G) of this chapter.

( d ) For a regulated NSR pollutant, when a project involves multiple emissions units, only one 
consecutive 24-month period must be used to determine the baseline actual emissions for all the 
emissions units being changed. A different consecutive 24-month period can be used For each 
regulated NSR pollutant.

( e ) The average rate shall not be based on any consecutive 24-month period for which there is 
inadequate information for determining annual emissions, in tons per year, and for adjusting this 
amount if required by paragraphs (b)(48)(ii)( b ) and ( c ) of this section.

(iii) For a new emissions unit, the baseline actual emissions for purposes of determining the 
emissions increase that will result from the initial construction and operation of such unit shall equal 
zero; and thereafter, for all other purposes, shall equal the unit's potential to emit.

(iv) For a PAL for a stationary source, the baseline actual emissions shall be calculated for 
existing electric utility steam generating units in accordance with the procedures contained in 
paragraph (b)(48)(i) of this section, for other existing emissions units in accordance with the 
procedures contained in paragraph (b)(48)(ii) of this section, and for a new emissions unit in 
accordance with the procedures contained in paragraph (b)(48)(iii) of this section.

(49) Subject to regulation means, for any air pollutant, that the pollutant is subject to either a 
provision in the Clean Air Act, or a nationally-applicable regulation codified by the Administrator in 
subchapter C of this chapter, that requires actual control of the quantity of emissions of that pollutant, 
and that such a control requirement has taken effect and is operative to control, limit or restrict the 
quantity of emissions of that pollutant released from the regulated activity. Except that:

(i) Greenhouse gases (GHGs), the air pollutant defined in § 86.1818-12(a) of this chapter as the 
aggregate group of six greenhouse gases: Carbon dioxide, nitrous oxide, methane, 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, shall not be subject to regulation 
except as provided in paragraphs (b)(49)(iv) through (v) of this section and shall not be subject to 
regulation if the stationary source maintains its total source-wide emissions below the GHG PAL level, 
meets the requirements in paragraphs (aa)(1) through (15) of this section, and complies with the PAL 
permit containing the GHG PAL.

(ii) For purposes of paragraphs (b)(49)(iii) through (v) of this section, the term tpy CO 2 equivalent 
emissions (CO 2 e) shall represent an amount of GHGs emitted, and shall be computed as follows:

(a) Multiplying the mass amount of emissions (tpy), for each of the six greenhouse gases in the 
pollutant GHGs, by the gas's associated global warming potential published at Table A-1 to subpart A 
of part 98 of this chapter—Global Warming Potentials. For purposes of this paragraph, prior to July 21, 
2014, the mass of the greenhouse gas carbon dioxide shall not include carbon dioxide emissions 
resulting from the combustion or decomposition of non-fossilized and biodegradable organic material 
originating from plants, animals, or micro-organisms (including products, by-products, residues and 
waste from agriculture, forestry and related industries as well as the non-fossilized and biodegradable 
organic fractions of industrial and municipal wastes, including gases and liquids recovered from the 
decomposition of non-fossilized and biodegradable organic material).



( b ) Sum the resultant value from paragraph (b)(49)(ii)( a ) of this section for each gas to compute 
a tpy CO2 e.

(iii) The term emissions increase as used in paragraphs (b)(49)(iv) through (v) of this section shall 
mean that both a significant emissions increase (as calculated using the procedures in paragraph (a)
(2)(iv) of this section) and a significant net emissions increase (as defined in paragraphs (b)(3) and (b)
(23) of this section) occur. For the pollutant GHGs, an emissions increase shall be based on tpy CO2 
e, and shall be calculated assuming the pollutant GHGs is a regulated NSR pollutant, and “significant” 
is defined as 75,000 tpy CO2 e instead of applying the value in paragraph (b)(23)(ii) of this section.

(iv) Beginning January 2, 2011, the pollutant GHGs is subject to regulation if:

( a ) The stationary source is a new major stationary source for a regulated NSR pollutant that is 
not GHGs, and also will emit or will have the potential to emit 75,000 tpy CO2 e or more; or

( b ) The stationary source is an existing major stationary source for a regulated NSR pollutant 
that is not GHGs, and also will have an emissions increase of a regulated NSR pollutant, and an 
emissions increase of 75,000 tpy CO2 e or more; and,

(v) Beginning July 1, 2011, in addition to the provisions in paragraph (b)(49)(iv) of this section, the 
pollutant GHGs shall also be subject to regulation

( a ) At a new stationary source that will emit or have the potential to emit 100,000 tpy CO2 e; or

( b ) At an existing stationary source that emits or has the potential to emit 100,000 tpy CO2 e, 
when such stationary source undertakes a physical change or change in the method of operation that 
will result in an emissions increase of 75,000 tpy CO2 e or more.

(50) Regulated NSR pollutant, for purposes of this section, means the following:

(i) Any pollutant for which a national ambient air quality standard has been promulgated. This 
includes, but is not limited to, the following:

( a ) PM2.5 emissions and PM10 emissions shall include gaseous emissions from a source or 
activity, which condense to form particulate matter at ambient temperatures. On or after January 1, 
2011, such condensable particulate matter shall be accounted for in applicability determinations and in 
establishing emissions limitations for PM2.5 and PM10 in PSD permits. Compliance with emissions 
limitations for PM2.5 and PM10 issued prior to this date shall not be based on condensable particulate 
matter unless required by the terms and conditions of the permit or the applicable implementation 
plan. Applicability determinations made prior to this date without accounting for condensable 
particulate matter shall not be considered in violation of this section unless the applicable 
implementation plan required condensable particulate matter to be included.

( b ) Any pollutant identified under this paragraph (b)(50)(i)( b ) as a constituent or precursor for a 
pollutant for which a national ambient air quality standard has been promulgated. Precursors identified 
by the Administrator for purposes of NSR are the following:

( 1 ) Volatile organic compounds and nitrogen oxides are precursors to ozone in all attainment 
and unclassifiable areas.

( 2 ) Sulfur dioxide is a precursor to PM2.5 in all attainment and unclassifiable areas.

( 3 ) Nitrogen oxides are presumed to be precursors to PM2.5 in all attainment and unclassifiable 
areas, unless the State demonstrates to the Administrator's satisfaction or EPA demonstrates that 
emissions of nitrogen oxides from sources in a specific area are not a significant contributor to that 
area's ambient PM2.5 concentrations.

( 4 ) Volatile organic compounds are presumed not to be precursors to PM2.5 in any attainment or 
unclassifiable area, unless the State demonstrates to the Administrator's satisfaction or EPA 



demonstrates that emissions of volatile organic compounds from sources in a specific area are a 
significant contributor to that area's ambient PM2.5 concentrations.

(ii) Any pollutant that is subject to any standard promulgated under section 111 of the Act;

(iii) Any Class I or II substance subject to a standard promulgated under or established by title VI 
of the Act;

(iv) Any pollutant that otherwise is subject to regulation under the Act as defined in paragraph (b)
(49) of this section.

(v) Notwithstanding paragraphs (b)(50)(i) through (iv) of this section, the term regulated NSR 
pollutant shall not include any or all hazardous air pollutants either listed in section 112 of the Act, or 
added to the list pursuant to section 112(b)(2) of the Act, and which have not been delisted pursuant to 
section 112(b)(3) of the Act, unless the listed hazardous air pollutant is also regulated as a constituent 
or precursor of a general pollutant listed under section 108 of the Act.

(51) Reviewing authority means the State air pollution control agency, local agency, other State 
agency, Indian tribe, or other agency authorized by the Administrator to carry out a permit program 
under § 51.165 and § 51.166 of this chapter, or the Administrator in the case of EPA-implemented 
permit programs under this section.

(52) Project means a physical change in, or change in the method of operation of, an existing 
major stationary source.

(53) Lowest achievable emission rate (LAER) is as defined in § 51.165(a)(1)(xiii) of this chapter.

(54) Reasonably available control technology (RACT) is as defined in § 51.100(o) of this chapter.

(55)(i) In general, process unit means any collection of structures and/or equipment that 
processes, assembles, applies, blends, or otherwise uses material inputs to produce or store an 
intermediate or a completed product. A single stationary source may contain more than one process 
unit, and a process unit may contain more than one emissions unit.

(ii) Pollution control equipment is not part of the process unit, unless it serves a dual function as 
both process and control equipment. Administrative and warehousing facilities are not part of the 
process unit.

(iii) For replacement cost purposes, components shared between two or more process units are 
proportionately allocated based on capacity.

(iv) The following list identifies the process units at specific categories of stationary sources.

( a ) For a steam electric generating facility, the process unit consists of those portions of the plant 
that contribute directly to the production of electricity. For example, at a pulverized coal-fired facility, 
the process unit would generally be the combination of those systems from the coal receiving 
equipment through the emission stack (excluding post-combustion pollution controls), including the 
coal handling equipment, pulverizers or coal crushers, feedwater heaters, ash handling, boiler, 
burners, turbine-generator set, condenser, cooling tower, water treatment system, air preheaters, and 
operating control systems. Each separate generating unit is a separate process unit.

( b ) For a petroleum refinery, there are several categories of process units: those that separate 
and/or distill petroleum feedstocks; those that change molecular structures; petroleum treating 
processes; auxiliary facilities, such as steam generators and hydrogen production units; and those that 
load, unload, blend or store intermediate or completed products.

( c ) For an incinerator, the process unit would consist of components from the feed pit or refuse 
pit to the stack, including conveyors, combustion devices, heat exchangers and steam generators, 
quench tanks, and fans.



NOTE TO PARAGRAPH ( b )(55): By a court order on December 24, 2003, this paragraph (b)(55) is stayed 
indefinitely. The stayed provisions will become effective immediately if the court terminates the stay. At that time, 
EPA will publish a document in the FEDERAL REGISTER advising the public of the termination of the stay.

(56) Functionally equivalent component means a component that serves the same purpose as the 
replaced component.

NOTE TO PARAGRAPH ( b )(56): By a court order on December 24, 2003, this paragraph (b)(56) is stayed 
indefinitely. The stayed provisions will become effective immediately if the court terminates the stay. At that time, 
EPA will publish a document in the FEDERAL REGISTER advising the public of the termination of the stay.

(57) Fixed capital cost means the capital needed to provide all the depreciable components. 
“Depreciable components” refers to all components of fixed capital cost and is calculated by 
subtracting land and working capital from the total capital investment, as defined in paragraph (b)(58) 
of this section.

NOTE TO PARAGRAPH ( b )(57): By a court order on December 24, 2003, this paragraph (b)(57) is stayed 
indefinitely. The stayed provisions will become effective immediately if the court terminates the stay. At that time, 
EPA will publish a document in the FEDERAL REGISTER advising the public of the termination of the stay.

(58) Total capital investment means the sum of the following: all costs required to purchase 
needed process equipment (purchased equipment costs); the costs of labor and materials for installing 
that equipment (direct installation costs); the costs of site preparation and buildings; other costs such 
as engineering, construction and field expenses, fees to contractors, startup and performance tests, 
and contingencies (indirect installation costs); land for the process equipment; and working capital for 
the process equipment.

NOTE TO PARAGRAPH ( b )(58): By a court order on December 24, 2003, this paragraph (b)(58) is stayed 
indefinitely. The stayed provisions will become effective immediately if the court terminates the stay. At that time, 
EPA will publish a document in the FEDERAL REGISTER advising the public of the termination of the stay.

(c) Ambient air increments. In areas designated as Class I, II or III, increases in pollutant 
concentration over the baseline concentration shall be limited to the following:

Pollutant

Maximum 
allowable 

increase (micrograms per cubic meter)
Class I Area

PM2.5:
Annual arithmetic mean 1
24-hr maximum 2

PM10:
Annual arithmetic mean 4
24-hr maximum 8

Sulfur dioxide:
Annual arithmetic mean 2
24-hr maximum 5
3-hr maximum 25

Nitrogen dioxide:
Annual arithmetic mean 2.5

Class II Area
PM2.5:

Annual arithmetic mean 4
24-hr maximum 9

PM10:
Annual arithmetic mean 17



24-hr maximum 30
Sulfur dioxide:

Annual arithmetic mean 20
24-hr maximum 91
3-hr maximum 512

Nitrogen dioxide:
Annual arithmetic mean 25

Class III Area
PM2.5:

Annual arithmetic mean 8
24-hr maximum 18

PM10:
Annual arithmetic mean 34
24-hr maximum 60

Sulfur dioxide:
Annual arithmetic mean 40
24-hr maximum 182
3-hr maximum 700

Nitrogen dioxide:
Annual arithmetic mean 50

For any period other than an annual period, the applicable maximum allowable increase may be 
exceeded during one such period per year at any one location.

(d) Ambient air ceilings. No concentration of a pollutant shall exceed:

(1) The concentration permitted under the national secondary ambient air quality standard, or

(2) The concentration permitted under the national primary ambient air quality standard, 
whichever concentration is lowest for the pollutant for a period of exposure.

(e) Restrictions on area classifications. (1) All of the following areas which were in existence on 
August 7, 1977, shall be Class I areas and may not be redesignated:

(i) International parks,

(ii) National wilderness areas which exceed 5,000 acres in size,

(iii) National memorial parks which exceed 5,000 acres in size, and

(iv) National parks which exceed 6,000 acres in size.

(2) Areas which were redesignated as Class I under regulations promulgated before August 7, 
1977, shall remain Class I, but may be redesignated as provided in this section.

(3) Any other area, unless otherwise specified in the legislation creating such an area, is initially 
designated Class II, but may be redesignated as provided in this section.

(4) The following areas may be redesignated only as Class I or II:

(i) An area which as of August 7, 1977, exceeded 10,000 acres in size and was a national 
monument, a national primitive area, a national preserve, a national recreational area, a national wild 
and scenic river, a national wildlife refuge, a national lakeshore or seashore; and

(ii) A national park or national wilderness area established after August 7, 1977, which exceeds 
10,000 acres in size.



(f) [Reserved]

(g) Redesignation. (1) All areas (except as otherwise provided under paragraph (e) of this section) 
are designated Class II as of December 5, 1974. Redesignation (except as otherwise precluded by 
paragraph (e) of this section) may be proposed by the respective States or Indian Governing Bodies, 
as provided below, subject to approval by the Administrator as a revision to the applicable State 
implementation plan.

(2) The State may submit to the Administrator a proposal to redesignate areas of the State Class I 
or Class II provided that:

(i) At least one public hearing has been held in accordance with procedures established in 
§ 51.102 of this chapter;

(ii) Other States, Indian Governing Bodies, and Federal Land Managers whose lands may be 
affected by the proposed redesignation were notified at least 30 days prior to the public hearing;

(iii) A discussion of the reasons for the proposed redesignation, including a satisfactory 
description and analysis of the health, environmental, economic, social and energy effects of the 
proposed redesignation, was prepared and made available for public inspection at least 30 days prior 
to the hearing and the notice announcing the hearing contained appropriate notification of the 
availability of such discussion;

(iv) Prior to the issuance of notice respecting the redesignation of an area that includes any 
Federal lands, the State has provided written notice to the appropriate Federal Land Manager and 
afforded adequate opportunity (not in excess of 60 days) to confer with the State respecting the 
redesignation and to submit written comments and recommendations. In redesignating any area with 
respect to which any Federal Land Manager had submitted written comments and recommendations, 
the State shall have published a list of any inconsistency between such redesignation and such 
comments and recommendations (together with the reasons for making such redesignation against 
the recommendation of the Federal Land Manager); and

(v) The State has proposed the redesignation after consultation with the elected leadership of 
local and other substate general purpose governments in the area covered by the proposed 
redesignation.

(3) Any area other than an area to which paragraph (e) of this section refers may be redesignated 
as Class III if—

(i) The redesignation would meet the requirements of paragraph (g)(2) of this section;

(ii) The redesignation, except any established by an Indian Governing Body, has been specifically 
approved by the Governor of the State, after consultation with the appropriate committees of the 
legislature, if it is in session, or with the leadership of the legislature, if it is not in session (unless State 
law provides that the redesignation must be specifically approved by State legislation) and if general 
purpose units of local government representing a majority of the residents of the area to be 
redesignated enact legislation or pass resolutions concurring in the redesignation:

(iii) The redesignation would not cause, or contribute to, a concentration of any air pollutant which 
would exceed any maximum allowable increase permitted under the classification of any other area or 
any national ambient air quality standard; and

(iv) Any permit application for any major stationary source or major modification, subject to review 
under paragraph (l) of this section, which could receive a permit under this section only if the area in 
question were redesignated as Class III, and any material submitted as part of that application, were 
available insofar as was practicable for public inspection prior to any public hearing on redesignation 
of the area as Class III.



(4) Lands within the exterior boundaries of Indian Reservations may be redesignated only by the 
appropriate Indian Governing Body. The appropriate Indian Governing Body may submit to the 
Administrator a proposal to redesignate areas Class I, Class II, or Class III: Provided, That:

(i) The Indian Governing Body has followed procedures equivalent to those required of a State 
under paragraphs (g)(2), (g)(3)(iii), and (g)(3)(iv) of this section; and

(ii) Such redesignation is proposed after consultation with the State(s) in which the Indian 
Reservation is located and which border the Indian Reservation.

(5) The Administrator shall disapprove, within 90 days of submission, a proposed redesignation of 
any area only if he finds, after notice and opportunity for public hearing, that such redesignation does 
not meet the procedural requirements of this paragraph or is inconsistent with paragraph (e) of this 
section. If any such disapproval occurs, the classification of the area shall be that which was in effect 
prior to the redesignation which was disapproved.

(6) If the Administrator disapproves any proposed redesignation, the State or Indian Governing 
Body, as appropriate, may resubmit the proposal after correcting the deficiencies noted by the 
Administrator.

(h) Stack heights. (1) The degree of emission limitation required for control of any air pollutant 
under this section shall not be affected in any manner by—

(i) So much of the stack height of any source as exceeds good engineering practice, or

(ii) Any other dispersion technique.

(2) Paragraph (h)(1) of this section shall not apply with respect to stack heights in existence 
before December 31, 1970, or to dispersion techniques implemented before then.

(i) Exemptions. (1) The requirements of paragraphs (j) through (r) of this section shall not apply to 
a particular major stationary source or major modification, if;

(i) Construction commenced on the source or modification before August 7, 1977. The regulations 
at 40 CFR 52.21 as in effect before August 7, 1977, shall govern the review and permitting of any such 
source or modification; or

(ii) The source or modification was subject to the review requirements of 40 CFR 52.21(d)(1) as in 
effect before March 1, 1978, and the owner or operator:

( a ) Obtained under 40 CFR 52.21 a final approval effective before March 1, 1978;

( b ) Commenced construction before March 19, 1979; and

( c ) Did not discontinue construction for a period of 18 months or more and completed 
construction within a reasonable time; or

(iii) The source or modification was subject to 40 CFR 52.21 as in effect before March 1, 1978, 
and the review of an application for approval for the stationary source or modification under 40 CFR 
52.21 would have been completed by March 1, 1978, but for an extension of the public comment 
period pursuant to a request for such an extension. In such a case, the application shall continue to be 
processed, and granted or denied, under 40 CFR 52.21 as in effect prior to March 1, 1978; or

(iv) The source or modification was not subject to 40 CFR 52.21 as in effect before March 1, 1978, 
and the owner or operator:

( a ) Obtained all final Federal, state and local preconstruction approvals or permits necessary 
under the applicable State Implementation Plan before March 1, 1978;

( b ) Commenced construction before March 19, 1979; and



( c ) Did not discontinue construction for a period of 18 months or more and completed 
construction within a reasonable time; or

(v) The source or modification was not subject to 40 CFR 52.21 as in effect on June 19, 1978 or 
under the partial stay of regulations published on February 5, 1980 (45 FR 7800), and the owner or 
operator:

( a ) Obtained all final Federal, state and local preconstruction approvals or permits necessary 
under the applicable State Implementation Plan before August 7, 1980;

( b ) Commenced construction within 18 months from August 7, 1980, or any earlier time required 
under the applicable State Implementation Plan; and

( c ) Did not discontinue construction for a period of 18 months or more and completed 
construction within a reasonable time; or

(vi) The source or modification would be a nonprofit health or nonprofit educational institution, or a 
major modification would occur at such an institution, and the governor of the state in which the source 
or modification would be located requests that it be exempt from those requirements; or

(vii) The source or modification would be a major stationary source or major modification only if 
fugitive emissions, to the extent quantifiable, are considered in calculating the potential to emit of the 
stationary source or modification and the source does not belong to any of the following categories:

( a ) Coal cleaning plants (with thermal dryers);

( b ) Kraft pulp mills;

( c ) Portland cement plants;

( d ) Primary zinc smelters;

( e ) Iron and steel mills;

( f ) Primary aluminum ore reduction plants;

( g ) Primary copper smelters;

( h ) Municipal incinerators capable of charging more than 250 tons of refuse per day;

( i ) Hydrofluoric, sulfuric, or nitric acid plants;

( j ) Petroleum refineries;

( k ) Lime plants;

( l ) Phosphate rock processing plants;

( m ) Coke oven batteries;

( n ) Sulfur recovery plants;

( o ) Carbon black plants (furnace process);

( p ) Primary lead smelters;

( q ) Fuel conversion plants;

( r ) Sintering plants;

( s ) Secondary metal production plants;



( t ) Chemical process plants—The term chemical processing plant shall not include ethanol 
production facilities that produce ethanol by natural fermentation included in NAICS codes 325193 or 
312140;

( u ) Fossil-fuel boilers (or combination thereof) totaling more than 250 million British thermal units 
per hour heat input;

( v ) Petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels;

( w ) Taconite ore processing plants;

( x ) Glass fiber processing plants;

( y ) Charcoal production plants;

( z ) Fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour 
heat input;

( aa ) Any other stationary source category which, as of August 7, 1980, is being regulated under 
section 111 or 112 of the Act; or

(viii) The source is a portable stationary source which has previously received a permit under this 
section, and

( a ) The owner or operator proposes to relocate the source and emissions of the source at the 
new location would be temporary; and

( b ) The emissions from the source would not exceed its allowable emissions; and

( c ) The emissions from the source would impact no Class I area and no area where an 
applicable increment is known to be violated; and

( d ) Reasonable notice is given to the Administrator prior to the relocation identifying the 
proposed new location and the probable duration of operation at the new location. Such notice shall be 
given to the Administrator not less than 10 days in advance of the proposed relocation unless a 
different time duration is previously approved by the Administrator.

(ix) The source or modification was not subject to § 52.21, with respect to particulate matter, as in 
effect before July 31, 1987, and the owner or operator:

( a ) Obtained all final Federal, State, and local preconstruction approvals or permits necessary 
under the applicable State implementation plan before July 31, 1987;

( b ) Commenced construction within 18 months after July 31, 1987, or any earlier time required 
under the State implementation plan; and

( c ) Did not discontinue construction for a period of 18 months or more and completed 
construction within a reasonable period of time.

(x) The source or modification was subject to 40 CFR 52.21, with respect to particulate matter, as 
in effect before July 31, 1987 and the owner or operator submitted an application for a permit under 
this section before that date, and the Administrator subsequently determines that the application as 
submitted was complete with respect to the particular matter requirements then in effect in the section. 
Instead, the requirements of paragraphs (j) through (r) of this section that were in effect before July 31, 
1987 shall apply to such source or modification.

(2) The requirements of paragraphs (j) through (r) of this section shall not apply to a major 
stationary source or major modification with respect to a particular pollutant if the owner or operator 
demonstrates that, as to that pollutant, the source or modification is located in an area designated as 
nonattainment under section 107 of the Act.



(3) The requirements of paragraphs (k), (m) and (o) of this section shall not apply to a major 
stationary source or major modification with respect to a particular pollutant, if the allowable emissions 
of that pollutant from the source, or the net emissions increase of that pollutant from the modification:

(i) Would impact no Class I area and no area where an applicable increment is known to be 
violated, and

(ii) Would be temporary.

(4) The requirements of paragraphs (k), (m) and (o) of this section as they relate to any maximum 
allowable increase for a Class II area shall not apply to a major modification at a stationary source that 
was in existence on March 1, 1978, if the net increase in allowable emissions of each regulated NSR 
pollutant from the modification after the application of best available control technology would be less 
than 50 tons per year.

(5) The Administrator may exempt a stationary source or modification from the requirements of 
paragraph (m) of this section, with respect to monitoring for a particular pollutant if:

(i) The emissions increase of the pollutant from the new source or the net emissions increase of 
the pollutant from the modification would cause, in any area, air quality impacts less than the following 
amounts:

( a ) Carbon monoxide—575 µg/m3 , 8-hour average;

( b ) Nitrogen dioxide—14 µg/m3 , annual average;

( c ) PM2.5 —4 µg/m3 , 24-hour average;

( d ) PM10 —10 µg/m3 , 24-hour average;

( e ) Sulfur dioxide—13 µg/m3 , 24-hour average;

( f ) Ozone;

( g ) Lead—0.1 µg/m3 , 3-month average;

( h ) Fluorides—0.25 µg/m3 , 24-hour average;

( i ) Total reduced sulfur—10 µg/m3 , 1-hour average;

( j ) Hydrogen sulfide—0.2 µg/m3 , 1-hour average;

( k ) Reduced sulfur compounds—10 µg/m3 , 1-hour average; or

NOTE TO PARAGRAPH ( c )(50)( i )( F ): No de minimis air quality level is provided for ozone. However, any net 
emissions increase of 100 tons per year or more of volatile organic compounds or nitrogen oxides subject to 
PSD would be required to perform an ambient impact analysis, including the gathering of ambient air quality 
data.

(ii) The concentrations of the pollutant in the area that the source or modification would affect are 
less than the concentrations listed in paragraph (i)(5)(i) of this section; or

(iii) The pollutant is not listed in paragraph (i)(5)(i) of this section.

(6) The requirements for best available control technology in paragraph (j) of this section and the 
requirements for air quality analyses in paragraph (m)(1) of this section, shall not apply to a particular 
stationary source or modification that was subject to 40 CFR 52.21 as in effect on June 19, 1978, if the 
owner or operator of the source or modification submitted an application for a permit under those 
regulations before August 7, 1980, and the Administrator subsequently determines that the application 



as submitted before that date was complete. Instead, the requirements at 40 CFR 52.21(j) and (n) as 
in effect on June 19, 1978 apply to any such source or modification.

(7)(i) The requirements for air quality monitoring in paragraphs (m)(1) (ii) through (iv) of this 
section shall not apply to a particular source or modification that was subject to 40 CFR 52.21 as in 
effect on June 19, 1978, if the owner or operator of the source or modification submits an application 
for a permit under this section on or before June 8, 1981, and the Administrator subsequently 
determines that the application as submitted before that date was complete with respect to the 
requirements of this section other than those in paragraphs (m)(1) (ii) through (iv) of this section, and 
with respect to the requirements for such analyses at 40 CFR 52.21(m)(2) as in effect on June 19, 
1978. Instead, the latter requirements shall apply to any such source or modification.

(ii) The requirements for air quality monitoring in paragraphs (m)(1) (ii) through (iv) of this section 
shall not apply to a particular source or modification that was not subject to 40 CFR 52.21 as in effect 
on June 19, 1978, if the owner or operator of the source or modification submits an application for a 
permit under this section on or before June 8, 1981, and the Administrator subsequently determines 
that the application as submitted before that date was complete, except with respect to the 
requirements in paragraphs (m)(1) (ii) through (iv).

(8)(i) At the discretion of the Administrator, the requirements for air quality monitoring of PM10 in 
paragraphs (m)(1) (i)-(iv) of this section may not apply to a particular source or modification when the 
owner or operator of the source or modification submits an application for a permit under this section 
on or before June 1, 1988 and the Administrator subsequently determines that the application as 
submitted before that date was complete, except with respect to the requirements for monitoring 
particulate matter in paragraphs (m)(1) (i)-(iv).

(ii) The requirements for air quality monitoring pf PM10 in paragraphs (m)(1), (ii) and (iv) and (m)
(3) of this section shall apply to a particular source or modification if the owner or operator of the 
source or modification submits an application for a permit under this section after June 1, 1988 and no 
later than December 1, 1988. The data shall have been gathered over at least the period from 
February 1, 1988 to the date the application becomes otherwise complete in accordance with the 
provisions set forth under paragraph (m)(1)(viii) of this section, except that if the Administrator 
determines that a complete and adequate analysis can be accomplished with monitoring data over a 
shorter period (not to be less than 4 months), the data that paragraph (m)(1)(iii) requires shall have 
been gathered over a shorter period.

(9) The requirements of paragraph (k)(1)(ii) of this section shall not apply to a stationary source or 
modification with respect to any maximum allowable increase for nitrogen oxides if the owner or 
operator of the source or modification submitted an application for a permit under this section before 
the provisions embodying the maximum allowable increase took effect as part of the applicable 
implementation plan and the Administrator subsequently determined that the application as submitted 
before that date was complete.

(10) The requirements in paragraph (k)(1)(ii) of this section shall not apply to a stationary source 
or modification with respect to any maximum allowable increase for PM-10 if (i) the owner or operator 
of the source or modification submitted an application for a permit under this section before the 
provisions embodying the maximum allowable increases for PM-10 took effect in an implementation 
plan to which this section applies, and (ii) the Administrator subsequently determined that the 
application as submitted before that date was otherwise complete. Instead, the requirements in 
paragraph (k)(1)(ii) shall apply with respect to the maximum allowable increases for TSP as in effect 
on the date the application was submitted.

(11) The requirements of paragraph (k)(1) of this section shall not apply to a stationary source or 
modification with respect to the national ambient air quality standards for PM2.5 in effect on March 18, 
2013 if:

(i) The Administrator has determined a permit application subject to this section to be complete on 
or before December 14, 2012. Instead, the requirements in paragraph (k)(1) of this section shall apply 
with respect to the national ambient air quality standards for PM2.5 in effect at the time the 
Administrator determined the permit application to be complete; or



(ii) The Administrator has first published before March 18, 2013 a public notice that a draft permit 
subject to this section has been prepared. Instead, the requirements in paragraph (k)(1) of this section 
shall apply with respect to the national ambient air quality standards for PM2.5 in effect on the date the 
Administrator first published a public notice that a draft permit has been prepared.

(j) Control technology review. (1) A major stationary source or major modification shall meet each 
applicable emissions limitation under the State Implementation Plan and each applicable emissions 
standard and standard of performance under 40 CFR parts 60 and 61.

(2) A new major stationary source shall apply best available control technology for each regulated 
NSR pollutant that it would have the potential to emit in significant amounts.

(3) A major modification shall apply best available control technology for each regulated NSR 
pollutant for which it would result in a significant net emissions increase at the source. This 
requirement applies to each proposed emissions unit at which a net emissions increase in the 
pollutant would occur as a result of a physical change or change in the method of operation in the unit.

(4) For phased construction projects, the determination of best available control technology shall 
be reviewed and modified as appropriate at the latest reasonable time which occurs no later than 18 
months prior to commencement of construction of each independent phase of the project. At such 
time, the owner or operator of the applicable stationary source may be required to demonstrate the 
adequacy of any previous determination of best available control technology for the source.

(k) Source impact analysis —(1) Required demonstration. The owner or operator of the proposed 
source or modification shall demonstrate that allowable emission increases from the proposed source 
or modification, in conjunction with all other applicable emissions increases or reductions (including 
secondary emissions), would not cause or contribute to air pollution in violation of:

(i) Any national ambient air quality standard in any air quality control region; or

(ii) Any applicable maximum allowable increase over the baseline concentration in any area.

(2) Significant impact levels. For purposes of PM2.5 , the demonstration required in paragraph (k)
(1) of this section is deemed to have been made if the emissions increase from the new stationary 
source alone or from the modification alone would cause, in all areas, air quality impacts less than the 
following amounts:

Pollutant Averaging time
Class I 

area
Class II 

area
Class III 

area
PM2.5 Annual 0.06 µg/m3 0.3 µg/m3 0.3 µg/m3

24-hour 0.07 µg/m3 1.2 µg/m3 1.2 µg/m3

(l) Air quality models. (1) All estimates of ambient concentrations required under this paragraph 
shall be based on applicable air quality models, data bases, and other requirements specified in 
appendix W of part 51 of this chapter (Guideline on Air Quality Models).

(2) Where an air quality model specified in appendix W of part 51 of this chapter (Guideline on Air 
Quality Models) is inappropriate, the model may be modified or another model substituted. Such a 
modification or substitution of a model may be made on a case-by-case basis or, where appropriate, 
on a generic basis for a specific state program. Written approval of the Administrator must be obtained 
for any modification or substitution. In addition, use of a modified or substituted model must be subject 
to notice and opportunity for public comment under procedures developed in accordance with 
paragraph (q) of this section.

(m) Air quality analysis —(1) Preapplication analysis. (i) Any application for a permit under this 
section shall contain an analysis of ambient air quality in the area that the major stationary source or 
major modification would affect for each of the following pollutants:



( a ) For the source, each pollutant that it would have the potential to omit in a significant amount;

( b ) For the modification, each pollutant for which it would result in a significant net emissions 
increase.

(ii) With respect to any such pollutant for which no National Ambient Air Quality Standard exists, 
the analysis shall contain such air quality monitoring data as the Administrator determines is 
necessary to assess ambient air quality for that pollutant in any area that the emissions of that 
pollutant would affect.

(iii) With respect to any such pollutant (other than nonmethane hydrocarbons) for which such a 
standard does exist, the analysis shall contain continuous air quality monitoring data gathered for 
purposes of determining whether emissions of that pollutant would cause or contribute to a violation of 
the standard or any maximum allowable increase.

(iv) In general, the continuous air quality monitoring data that is required shall have been gathered 
over a period of at least one year and shall represent at least the year preceding receipt of the 
application, except that, if the Administrator determines that a complete and adequate analysis can be 
accomplished with monitoring data gathered over a period shorter than one year (but not to be less 
than four months), the data that is required shall have been gathered over at least that shorter period.

(v) For any application which becomes complete, except as to the requirements of paragraphs (m)
(1) (iii) and (iv) of this section, between June 8, 1981, and February 9, 1982, the data that paragraph 
(m)(1)(iii) of this section, requires shall have been gathered over at least the period from February 9, 
1981, to the date the application becomes otherwise complete, except that:

( a ) If the source or modification would have been major for that pollutant under 40 CFR 52.21 as 
in effect on June 19, 1978, any monitoring data shall have been gathered over at least the period 
required by those regulations.

( b ) If the Administrator determines that a complete and adequate analysis can be accomplished 
with monitoring data over a shorter period (not to be less than four months), the data that paragraph 
(m)(1)(iii) of this section, requires shall have been gathered over at least that shorter period.

( c ) If the monitoring data would relate exclusively to ozone and would not have been required 
under 40 CFR 52.21 as in effect on June 19, 1978, the Administrator may waive the otherwise 
applicable requirements of this paragraph (v) to the extent that the applicant shows that the monitoring 
data would be unrepresentative of air quality over a full year.

(vi) The owner or operator of a proposed stationary source or modification of volatile organic 
compounds who satisfies all conditions of 40 CFR part 51 Appendix S, section IV may provide post-
approval monitoring data for ozone in lieu of providing preconstruction data as required under 
paragraph (m)(1) of this section.

(vii) For any application that becomes complete, except as to the requirements of paragraphs (m)
(1) (iii) and (iv) pertaining to PM10 , after December 1, 1988 and no later than August 1, 1989 the data 
that paragraph (m)(1)(iii) requires shall have been gathered over at least the period from August 1, 
1988 to the date the application becomes otherwise complete, except that if the Administrator 
determines that a complete and adequate analysis can be accomplished with monitoring data over a 
shorter period (not to be less than 4 months), the data that paragraph (m)(1)(iii) requires shall have 
been gathered over that shorter period.

(viii) With respect to any requirements for air quality monitoring of PM10 under paragraphs (i)(11) 
(i) and (ii) of this section the owner or operator of the source or modification shall use a monitoring 
method approved by the Administrator and shall estimate the ambient concentrations of PM10 using 
the data collected by such approved monitoring method in accordance with estimating procedures 
approved by the Administrator.



(2) Post-construction monitoring. The owner or operator of a major stationary source or major 
modification shall, after construction of the stationary source or modification, conduct such ambient 
monitoring as the Administrator determines is necessary to determine the effect emissions from the 
stationary source or modification may have, or are having, on air quality in any area.

(3) Operations of monitoring stations. The owner or operator of a major stationary source or major 
modification shall meet the requirements of Appendix B to part 58 of this chapter during the operation 
of monitoring stations for purposes of satisfying paragraph (m) of this section.

(n) Source information. The owner or operator of a proposed source or modification shall submit 
all information necessary to perform any analysis or make any determination required under this 
section.

(1) With respect to a source or modification to which paragraphs (j), (l), (n) and (p) of this section 
apply, such information shall include:

(i) A description of the nature, location, design capacity, and typical operating schedule of the 
source or modification, including specifications and drawings showing its design and plant layout;

(ii) A detailed schedule for construction of the source or modification;

(iii) A detailed description as to what system of continuous emission reduction is planned for the 
source or modification, emission estimates, and any other information necessary to determine that 
best available control technology would be applied.

(2) Upon request of the Administrator, the owner or operator shall also provide information on:

(i) The air quality impact of the source or modification, including meteorological and topographical 
data necessary to estimate such impact; and

(ii) The air quality impacts, and the nature and extent of any or all general commercial, residential, 
industrial, and other growth which has occurred since August 7, 1977, in the area the source or 
modification would affect.

(o) Additional impact analyses. (1) The owner or operator shall provide an analysis of the 
impairment to visibility, soils and vegetation that would occur as a result of the source or modification 
and general commercial, residential, industrial and other growth associated with the source or 
modification. The owner or operator need not provide an analysis of the impact on vegetation having 
no significant commercial or recreational value.

(2) The owner or operator shall provide an analysis of the air quality impact projected for the area 
as a result of general commercial, residential, industrial and other growth associated with the source 
or modification.

(3) Visibility monitoring. The Administrator may require monitoring of visibility in any Federal class 
I area near the proposed new stationary source for major modification for such purposes and by such 
means as the Administrator deems necessary and appropriate.

(p) Sources impacting Federal Class I areas—additional requirements —(1) Notice to Federal 
land managers. The Administrator shall provide written notice of any permit application for a proposed 
major stationary source or major modification, the emissions from which may affect a Class I area, to 
the Federal land manager and the Federal official charged with direct responsibility for management of 
any lands within any such area. Such notification shall include a copy of all information relevant to the 
permit application and shall be given within 30 days of receipt and at least 60 days prior to any public 
hearing on the application for a permit to construct. Such notification shall include an analysis of the 
proposed source's anticipated impacts on visibility in the Federal Class I area. The Administrator shall 
also provide the Federal land manager and such Federal officials with a copy of the preliminary 
determination required under paragraph (q) of this section, and shall make available to them any 
materials used in making that determination, promptly after the Administrator makes such 



determination. Finally, the Administrator shall also notify all affected Federal land managers within 30 
days of receipt of any advance notification of any such permit application.

(2) Federal Land Manager. The Federal Land Manager and the Federal official charged with direct 
responsibility for management of such lands have an affirmative responsibility to protect the air quality 
related values (including visibility) of such lands and to consider, in consultation with the Administrator, 
whether a proposed source or modification will have an adverse impact on such values.

(3) Visibility analysis. The Administrator shall consider any analysis performed by the Federal land 
manager, provided within 30 days of the notification required by paragraph (p)(1) of this section, that 
shows that a proposed new major stationary source or major modification may have an adverse 
impact on visibility in any Federal Class I area. Where the Administrator finds that such an analysis 
does not demonstrate to the satisfaction of the Administrator that an adverse impact on visibility will 
result in the Federal Class I area, the Administrator must, in the notice of public hearing on the permit 
application, either explain his decision or give notice as to where the explanation can be obtained.

(4) Denial—impact on air quality related values. The Federal Land Manager of any such lands 
may demonstrate to the Administrator that the emissions from a proposed source or modification 
would have an adverse impact on the air quality-related values (including visibility) of those lands, 
notwithstanding that the change in air quality resulting from emissions from such source or 
modification would not cause or contribute to concentrations which would exceed the maximum 
allowable increases for a Class I area. If the Administrator concurs with such demonstration, then he 
shall not issue the permit.

(5) Class I variances. The owner or operator of a proposed source or modification may 
demonstrate to the Federal Land Manager that the emissions from such source or modification would 
have no adverse impact on the air quality related values of any such lands (including visibility), 
notwithstanding that the change in air quality resulting from emissions from such source or 
modification would cause or contribute to concentrations which would exceed the maximum allowable 
increases for a Class I area. If the Federal land manager concurs with such demonstration and he so 
certifies, the State may authorize the Administrator: Provided, That the applicable requirements of this 
section are otherwise met, to issue the permit with such emission limitations as may be necessary to 
assure that emissions of sulfur dioxide, PM2.5 , PM10 , and nitrogen oxides would not exceed the 
following maximum allowable increases over minor source baseline concentration for such pollutants:

Pollutant

Maximum 
allowable 

increase (micrograms per cubic meter)
PM2.5:

Annual arithmetic mean 4
24-hr maximum 9

PM10:
Annual arithmetic mean 17
24-hr maximum 30

Sulfur dioxide:
Annual arithmetic mean 20
24-hr maximum 91
3-hr maximum 325

Nitrogen dioxide:
Annual arithmetic mean 25

(6) Sulfur dioxide variance by Governor with Federal Land Manager's concurrence. The owner or 
operator of a proposed source or modification which cannot be approved under paragraph (q)(4) of 
this section may demonstrate to the Governor that the source cannot be constructed by reason of any 
maximum allowable increase for sulfur dioxide for a period of twenty-four hours or less applicable to 
any Class I area and, in the case of Federal mandatory Class I areas, that a variance under this 
clause would not adversely affect the air quality related values of the area (including visibility). The 



Governor, after consideration of the Federal Land Manager's recommendation (if any) and subject to 
his concurrence, may, after notice and public hearing, grant a variance from such maximum allowable 
increase. If such variance is granted, the Administrator shall issue a permit to such source or 
modification pursuant to the requirements of paragraph (q)(7) of this section: Provided, That the 
applicable requirements of this section are otherwise met.

(7) Variance by the Governor with the President's concurrence. In any case where the Governor 
recommends a variance in which the Federal Land Manager does not concur, the recommendations of 
the Governor and the Federal Land Manager shall be transmitted to the President. The President may 
approve the Governor's recommendation if he finds that the variance is in the national interest. If the 
variance is approved, the Administrator shall issue a permit pursuant to the requirements of paragraph 
(q)(7) of this section: Provided, That the applicable requirements of this section are otherwise met.

(8) Emission limitations for Presidential or gubernatorial variance. In the case of a permit issued 
pursuant to paragraph (q) (5) or (6) of this section the source or modification shall comply with such 
emission limitations as may be necessary to assure that emissions of sulfur dioxide from the source or 
modification would not (during any day on which the otherwise applicable maximum allowable 
increases are exceeded) cause or contribute to concentrations which would exceed the following 
maximum allowable increases over the baseline concentration and to assure that such emissions 
would not cause or contribute to concentrations which exceed the otherwise applicable maximum 
allowable increases for periods of exposure of 24 hours or less for more than 18 days, not necessarily 
consecutive, during any annual period:

MAXIMUM ALLOWABLE INCREASE

[Micrograms per cubic meter]

Period of exposure
Terrain areas

Low High
24-hr maximum 36 62
3-hr maximum 130 221

(q) Public participation. The Administrator shall follow the applicable procedures of 40 CFR part 
124 in processing applications under this section. The Administrator shall follow the procedures at 40 
CFR 52.21(r) as in effect on June 19, 1979, to the extent that the procedures of 40 CFR part 124 do 
not apply.

(r) Source obligation. (1) Any owner or operator who constructs or operates a source or 
modification not in accordance with the application submitted pursuant to this section or with the terms 
of any approval to construct, or any owner or operator of a source or modification subject to this 
section who commences construction after the effective date of these regulations without applying for 
and receiving approval hereunder, shall be subject to appropriate enforcement action.

(2) Approval to construct shall become invalid if construction is not commenced within 18 months 
after receipt of such approval, if construction is discontinued for a period of 18 months or more, or if 
construction is not completed within a reasonable time. The Administrator may extend the 18-month 
period upon a satisfactory showing that an extension is justified. This provision does not apply to the 
time period between construction of the approved phases of a phased construction project; each 
phase must commence construction within 18 months of the projected and approved commencement 
date.

(3) Approval to construct shall not relieve any owner or operator of the responsibility to comply 
fully with applicable provisions of the State implementation plan and any other requirements under 
local, State, or Federal law.

(4) At such time that a particular source or modification becomes a major stationary source or 
major modification solely by virtue of a relaxation in any enforceable limitation which was established 
after August 7, 1980, on the capacity of the source or modification otherwise to emit a pollutant, such 
as a restriction on hours of operation, then the requirements or paragraphs (j) through (s) of this 



section shall apply to the source or modification as though construction had not yet commenced on the 
source or modification.

(5) [Reserved]

(6) Except as otherwise provided in paragraph (r)(6)(vi)( b ) of this section, the provisions of this 
paragraph (r)(6) apply with respect to any regulated NSR pollutant emitted from projects at existing 
emissions units at a major stationary source (other than projects at a source with a PAL) in 
circumstances where there is a reasonable possibility, within the meaning of paragraph (r)(6)(vi) of this 
section, that a project that is not a part of a major modification may result in a significant emissions 
increase of such pollutant, and the owner or operator elects to use the method specified in paragraphs 
(b)(41)(ii)( a ) through ( c ) of this section for calculating projected actual emissions.

(i) Before beginning actual construction of the project, the owner or operator shall document and 
maintain a record of the following information:

( a ) A description of the project;

( b ) Identification of the emissions unit(s) whose emissions of a regulated NSR pollutant could be 
affected by the project; and

( c ) A description of the applicability test used to determine that the project is not a major 
modification for any regulated NSR pollutant, including the baseline actual emissions, the projected 
actual emissions, the amount of emissions excluded under paragraph (b)(41)(ii)( c ) of this section and 
an explanation for why such amount was excluded, and any netting calculations, if applicable.

(ii) If the emissions unit is an existing electric utility steam generating unit, before beginning actual 
construction, the owner or operator shall provide a copy of the information set out in paragraph (r)(6)(i) 
of this section to the Administrator. Nothing in this paragraph (r)(6)(ii) shall be construed to require the 
owner or operator of such a unit to obtain any determination from the Administrator before beginning 
actual construction.

(iii) The owner or operator shall monitor the emissions of any regulated NSR pollutant that could 
increase as a result of the project and that is emitted by any emissions unit identified in paragraph (r)
(6)(i)( b ) of this section; and calculate and maintain a record of the annual emissions, in tons per year 
on a calendar year basis, for a period of 5 years following resumption of regular operations after the 
change, or for a period of 10 years following resumption of regular operations after the change if the 
project increases the design capacity or potential to emit that regulated NSR pollutant at such 
emissions unit.

(iv) If the unit is an existing electric utility steam generating unit, the owner or operator shall submit 
a report to the Administrator within 60 days after the end of each year during which records must be 
generated under paragraph (r)(6)(iii) of this section setting out the unit's annual emissions during the 
calendar year that preceded submission of the report.

(v) If the unit is an existing unit other than an electric utility steam generating unit, the owner or 
operator shall submit a report to the Administrator if the annual emissions, in tons per year, from the 
project identified in paragraph (r)(6)(i) of this section, exceed the baseline actual emissions (as 
documented and maintained pursuant to paragraph (r)(6)(i)( c ) of this section), by a significant amount 
(as defined in paragraph (b)(23) of this section) for that regulated NSR pollutant, and if such emissions 
differ from the preconstruction projection as documented and maintained pursuant to paragraph (r)(6)
(i)( c ) of this section. Such report shall be submitted to the Administrator within 60 days after the end 
of such year. The report shall contain the following:

( a ) The name, address and telephone number of the major stationary source;

( b ) The annual emissions as calculated pursuant to paragraph (r)(6)(iii) of this section; and

( c ) Any other information that the owner or operator wishes to include in the report (e.g., an 
explanation as to why the emissions differ from the preconstruction projection).



(vi) A “reasonable possibility” under paragraph (r)(6) of this section occurs when the owner or 
operator calculates the project to result in either:

( a ) A projected actual emissions increase of at least 50 percent of the amount that is a 
“significant emissions increase,” as defined under paragraph (b)(40) of this section (without reference 
to the amount that is a significant net emissions increase), for the regulated NSR pollutant; or

( b ) A projected actual emissions increase that, added to the amount of emissions excluded 
under paragraph (b)(41)(ii)( c ) of this section, sums to at least 50 percent of the amount that is a 
“significant emissions increase,” as defined under paragraph (b)(40) of this section (without reference 
to the amount that is a significant net emissions increase), for the regulated NSR pollutant. For a 
project for which a reasonable possibility occurs only within the meaning of paragraph (r)(6)(vi)( b ) of 
this section, and not also within the meaning of paragraph (r)(6)(vi)( a ) of this section, then provisions 
(r)(6)(ii) through (v) do not apply to the project.

(7) The owner or operator of the source shall make the information required to be documented 
and maintained pursuant to paragraph (r)(6) of this section available for review upon a request for 
inspection by the Administrator or the general public pursuant to the requirements contained in § 70.4
(b)(3)(viii) of this chapter.

(s) Environmental impact statements. Whenever any proposed source or modification is subject to 
action by a Federal Agency which might necessitate preparation of an environmental impact statement 
pursuant to the National Environmental Policy Act (42 U.S.C. 4321), review by the Administrator 
conducted pursuant to this section shall be coordinated with the broad environmental reviews under 
that Act and under section 309 of the Clean Air Act to the maximum extent feasible and reasonable.

(t) Disputed permits or redesignations. If any State affected by the redesignation of an area by an 
Indian Governing Body, or any Indian Governing Body of a tribe affected by the redesignation of an 
area by a State, disagrees with such redesignation, or if a permit is proposed to be issued for any 
major stationary source or major modification proposed for construction in any State which the 
Governor of an affected State or Indian Governing Body of an affected tribe determines will cause or 
contribute to a cumulative change in air quality in excess of that allowed in this part within the affected 
State or Indian Reservation, the Governor or Indian Governing Body may request the Administrator to 
enter into negotiations with the parties involved to resolve such dispute. If requested by any State or 
Indian Governing Body involved, the Administrator shall make a recommendation to resolve the 
dispute and protect the air quality related values of the lands involved. If the parties involved do not 
reach agreement, the Administrator shall resolve the dispute and his determination, or the results of 
agreements reached through other means, shall become part of the applicable State implementation 
plan and shall be enforceable as part of such plan. In resolving such disputes relating to area 
redesignation, the Administrator shall consider the extent to which the lands involved are of sufficient 
size to allow effective air quality management or have air quality related values of such an area.

(u) Delegation of authority. (1) The Administrator shall have the authority to delegate his 
responsibility for conducting source review pursuant to this section, in accordance with paragraphs (v) 
(2) and (3) of this section.

(2) Where the Administrator delegates the responsibility for conducting source review under this 
section to any agency other than a Regional Office of the Environmental Protection Agency, the 
following provisions shall apply:

(i) Where the delegate agency is not an air pollution control agency, it shall consult with the 
appropriate State and local air pollution control agency prior to making any determination under this 
section. Similarly, where the delegate agency does not have continuing responsibility for managing 
land use, it shall consult with the appropriate State and local agency primarily responsible for 
managing land use prior to making any determination under this section.

(ii) The delegate agency shall send a copy of any public comment notice required under 
paragraph (r) of this section to the Administrator through the appropriate Regional Office.



(3) The Administrator's authority for reviewing a source or modification located on an Indian 
Reservation shall not be redelegated other than to a Regional Office of the Environmental Protection 
Agency, except where the State has assumed jurisdiction over such land under other laws. Where the 
State has assumed such jurisdiction, the Administrator may delegate his authority to the States in 
accordance with paragraph (v)(2) of this section.

(4) In the case of a source or modification which proposes to construct in a class III area, 
emissions from which would cause or contribute to air quality exceeding the maximum allowable 
increase applicable if the area were designated a class II area, and where no standard under section 
111 of the act has been promulgated for such source category, the Administrator must approve the 
determination of best available control technology as set forth in the permit.

(v) Innovative control technology. (1) An owner or operator of a proposed major stationary source 
or major modification may request the Administrator in writing no later than the close of the comment 
period under 40 CFR 124.10 to approve a system of innovative control technology.

(2) The Administrator shall, with the consent of the governor(s) of the affected state(s), determine 
that the source or modification may employ a system of innovative control technology, if:

(i) The proposed control system would not cause or contribute to an unreasonable risk to public 
health, welfare, or safety in its operation or function;

(ii) The owner or operator agrees to achieve a level of continuous emissions reduction equivalent 
to that which would have been required under paragraph (j)(2) of this section, by a date specified by 
the Administrator. Such date shall not be later than 4 years from the time of startup or 7 years from 
permit issuance;

(iii) The source or modification would meet the requirements of paragraphs (j) and (k) of this 
section, based on the emissions rate that the stationary source employing the system of innovative 
control technology would be required to meet on the date specified by the Administrator;

(iv) The source or modification would not before the date specified by the Administrator:

( a ) Cause or contribute to a violation of an applicable national ambient air quality standard; or

( b ) Impact any area where an applicable increment is known to be violated; and

(v) All other applicable requirements including those for public participation have been met.

(vi) The provisions of paragraph (p) of this section (relating to Class I areas) have been satisfied 
with respect to all periods during the life of the source or modification.

(3) The Administrator shall withdraw any approval to employ a system of innovative control 
technology made under this section, if:

(i) The proposed system fails by the specified date to achieve the required continuous emissions 
reduction rate; or

(ii) The proposed system fails before the specified date so as to contribute to an unreasonable 
risk to public health, welfare, or safety; or

(iii) The Administrator decides at any time that the proposed system is unlikely to achieve the 
required level of control or to protect the public health, welfare, or safety.

(4) If a source or modification fails to meet the required level of continuous emission reduction 
within the specified time period or the approval is withdrawn in accordance with paragraph (v)(3) of 
this section, the Administrator may allow the source or modification up to an additional 3 years to meet 
the requirement for the application of best available control technology through use of a demonstrated 
system of control.



(w) Permit rescission. (1) Any permit issued under this section or a prior version of this section 
shall remain in effect, unless and until it expires under paragraph (s) of this section or is rescinded.

(2) Any owner or operator of a stationary source or modification who holds a permit for the source 
or modification which was issued under 40 CFR 52.21 as in effect on July 30, 1987, or any earlier 
version of this section, may request that the Administrator rescind the permit or a particular portion of 
the permit.

(3) The Administrator shall grant an application for rescission if the application shows that this 
section would not apply to the source or modification.

(4) If the Administrator rescinds a permit under this paragraph, the public shall be given adequate 
notice of the rescission. Publication of an announcement of rescission in a newspaper of general 
circulation in the affected region within 60 days of the rescission shall be considered adequate notice.

(x)-(z) [Reserved]

(aa) Actuals PALs. The provisions in paragraphs (aa)(1) through (15) of this section govern 
actuals PALs.

(1) Applicability. (i) The Administrator may approve the use of an actuals PAL, including for GHGs 
on either a mass basis or a CO2 e basis, for any existing major stationary source or any existing GHG-
only source if the PAL meets the requirements in paragraphs (aa)(1) through (15) of this section. The 
term “PAL” shall mean “actuals PAL” throughout paragraph (aa) of this section.

(ii) Any physical change in or change in the method of operation of a major stationary source or a 
GHG-only source that maintains its total source-wide emissions below the PAL level, meets the 
requirements in paragraphs (aa)(1) through (15) of this section, and complies with the PAL permit:

( a ) Is not a major modification for the PAL pollutant;

( b ) Does not have to be approved through the PSD program;

( c ) Is not subject to the provisions in paragraph (r)(4) of this section (restrictions on relaxing 
enforceable emission limitations that the major stationary source used to avoid applicability of the 
major NSR program); and

( d ) Does not make GHGs subject to regulation as defined by paragraph (b)(49) of this section.

(iii) Except as provided under paragraph (aa)(1)(ii)( c ) of this section, a major stationary source or 
a GHG-only source shall continue to comply with all applicable Federal or State requirements, 
emission limitations, and work practice requirements that were established prior to the effective date of 
the PAL.

(2) Definitions. For the purposes of this section, the definitions in paragraphs (aa)(2)(i) through (xi) 
of this section apply. When a term is not defined in these paragraphs, it shall have the meaning given 
in paragraph (b) of this section or in the Act.

(i) Actuals PAL for a major stationary source means a PAL based on the baseline actual 
emissions (as defined in paragraph (b)(48) of this section) of all emissions units (as defined in 
paragraph (b)(7) of this section) at the source, that emit or have the potential to emit the PAL pollutant. 
For a GHG-only source, actuals PAL means a PAL based on the baseline actual emissions (as 
defined in paragraph (aa)(2)(xiii) of this section) of all emissions units (as defined in paragraph (aa)(2)
(xiv) of this section) at the source, that emit or have the potential to emit GHGs.

(ii) Allowable emissions means “allowable emissions” as defined in paragraph (b)(16) of this 
section, except as this definition is modified according to paragraphs (aa)(2)(ii)( a ) and ( b ) of this 
section.



( a ) The allowable emissions for any emissions unit shall be calculated considering any emission 
limitations that are enforceable as a practical matter on the emissions unit's potential to emit.

( b ) An emissions unit's potential to emit shall be determined using the definition in paragraph (b)
(4) of this section, except that the words “or enforceable as a practical matter” should be added after 
“federally enforceable.”

(iii) Small emissions unit means an emissions unit that emits or has the potential to emit the PAL 
pollutant in an amount less than the significant level for that PAL pollutant, as defined in paragraph (b)
(23) of this section or in the Act, whichever is lower. For a GHG PAL issued on a CO2 e basis, small 
emissions unit means an emissions unit that emits or has the potential to emit less than the amount of 
GHGs on a CO2 e basis defined as “significant” for the purposes of paragraph (b)(49)(iii) of this section 
at the time the PAL permit is being issued.

(iv) Major emissions unit means:

( a ) Any emissions unit that emits or has the potential to emit 100 tons per year or more of the 
PAL pollutant in an attainment area; or

( b ) Any emissions unit that emits or has the potential to emit the PAL pollutant in an amount that 
is equal to or greater than the major source threshold for the PAL pollutant as defined by the Act for 
nonattainment areas. For example, in accordance with the definition of major stationary source in 
section 182(c) of the Act, an emissions unit would be a major emissions unit for VOC if the emissions 
unit is located in a serious ozone nonattainment area and it emits or has the potential to emit 50 or 
more tons of VOC per year.

( c ) For a GHG PAL issued on a CO2 e basis, any emissions unit that emits or has the potential to 
emit equal to or greater than the amount of GHGs on a CO2 e basis that would be sufficient for a new 
source to trigger permitting requirements under paragraph (b)(49) of this section at the time the PAL 
permit is being issued.

(v) Plantwide applicability limitation (PAL) means an emission limitation expressed on a mass 
basis in tons per year, or expressed in tons per year CO2 e for a CO2 e-based GHG emission 
limitation, for a pollutant at a major stationary source or GHG-only source, that is enforceable as a 
practical matter and established source-wide in accordance with paragraphs (aa)(1) through (15) of 
this section.

(vi) PAL effective date generally means the date of issuance of the PAL permit. However, the PAL 
effective date for an increased PAL is the date any emissions unit that is part of the PAL major 
modification becomes operational and begins to emit the PAL pollutant.

(vii) PAL effective period means the period beginning with the PAL effective date and ending 10 
years later.

(viii) PAL major modification means, notwithstanding paragraphs (b)(2), (b)(3), and (b)(49) of this 
section (the definitions for major modification, net emissions increase, and subject to regulation), any 
physical change in or change in the method of operation of the PAL source that causes it to emit the 
PAL pollutant at a level equal to or greater than the PAL.

(ix) PAL permit means the major NSR permit, the minor NSR permit, or the State operating permit 
under a program that is approved into the State Implementation Plan, or the title V permit issued by 
the Administrator that establishes a PAL for a major stationary source or a GHG-only source.

(x) PAL pollutant means the pollutant for which a PAL is established at a major stationary source 
or a GHG-only source. For a GHG-only source, the only available PAL pollutant is greenhouse gases.

(xi) Significant emissions unit means an emissions unit that emits or has the potential to emit a 
PAL pollutant in an amount that is equal to or greater than the significant level (as defined in 
paragraph (b)(23) of this section or in the Act, whichever is lower) for that PAL pollutant, but less than 
the amount that would qualify the unit as a major emissions unit as defined in paragraph (aa)(2)(iv) of 



this section. For a GHG PAL issued on a CO2 e basis, significant emissions unit means any emissions 
unit that emits or has the potential to emit GHGs on a CO2 e basis in amounts equal to or greater than 
the amount that would qualify the unit as small emissions unit as defined in paragraph (aa)(2)(iii) of 
this section, but less than the amount that would qualify the unit as a major emissions unit as defined 
in paragraph (aa)(2)(iv)( c ) of this section.

(xii) GHG-only source means any existing stationary source that emits or has the potential to emit 
GHGs in the amount equal to or greater than the amount of GHGs on a mass basis that would be 
sufficient for a new source to trigger permitting requirements for GHGs under paragraph (b)(1) of this 
section and the amount of GHGs on a CO2 e basis that would be sufficient for a new source to trigger 
permitting requirements for GHGs under paragraph (b)(49) of this section at the time the PAL permit is 
being issued, but does not emit or have the potential to emit any other non-GHG regulated NSR 
pollutant at or above the applicable major source threshold. A GHG-only source may only obtain a 
PAL for GHG emissions under paragraph (aa) of this section.

(xiii) Baseline actual emissions for a GHG PAL means the average rate, in tons per year CO2 e or 
tons per year GHG, as applicable, at which the emissions unit actually emitted GHGs during any 
consecutive 24-month period selected by the owner or operator within the 10-year period immediately 
preceding either the date the owner or operator begins actual construction of the project, or the date a 
complete permit application is received by the Administrator for a permit required under this section or 
by the permitting authority for a permit required by a plan, whichever is earlier. For any existing electric 
utility steam generating unit, baseline actual emissions for a GHG PAL means the average rate, in 
tons per year CO2 e or tons per year GHG, as applicable, at which the emissions unit actually emitted 
the GHGs during any consecutive 24-month period selected by the owner or operator within the 5-year 
period immediately preceding either the date the owner or operator begins actual construction of the 
project, except that the Administrator shall allow the use of a different time period upon a 
determination that it is more representative of normal source operation.

( a ) The average rate shall include fugitive emissions to the extent quantifiable, and emissions 
associated with startups, shutdowns, and malfunctions.

( b ) The average rate shall be adjusted downward to exclude any non-compliant emissions that 
occurred while the source was operating above an emission limitation that was legally enforceable 
during the consecutive 24-month period.

( c ) The average rate shall be adjusted downward to exclude any emissions that would have 
exceeded an emission limitation with which the stationary source must currently comply, had such 
stationary source been required to comply with such limitations during the consecutive 24-month 
period.

( d ) The average rate shall not be based on any consecutive 24-month period for which there is 
inadequate information for determining annual GHG emissions and for adjusting this amount if 
required by paragraphs (aa)(2)(xiii)( b ) and ( c ) of this section.

(xiv) Emissions unit with respect to GHGs means any part of a stationary source that emits or has 
the potential to emit GHGs. For purposes of this section, there are two types of emissions units as 
described in the following:

( a ) A new emissions unit is any emissions unit that is (or will be) newly constructed and that has 
existed for less than 2 years from the date such emissions unit first operated.

( b ) An existing emissions unit is any emissions unit that does not meet the requirements in 
paragraph (aa)(2)(xiv)( a ) of this section.

(xv) Minor source means any stationary source that does not meet the definition of major 
stationary source in paragraph (b)(1) of this section for any pollutant at the time the PAL is issued.

(3) Permit application requirements. As part of a permit application requesting a PAL, the owner or 
operator of a major stationary source or a GHG-only source shall submit the following information to 
the Administrator for approval:



(i) A list of all emissions units at the source designated as small, significant or major based on 
their potential to emit. In addition, the owner or operator of the source shall indicate which, if any, 
Federal or State applicable requirements, emission limitations, or work practices apply to each unit.

(ii) Calculations of the baseline actual emissions (with supporting documentation). Baseline actual 
emissions are to include emissions associated not only with operation of the unit, but also emissions 
associated with startup, shutdown, and malfunction.

(iii) The calculation procedures that the major stationary source owner or operator proposes to 
use to convert the monitoring system data to monthly emissions and annual emissions based on a 12-
month rolling total for each month as required by paragraph (aa)(13)(i) of this section.

(iv) As part of a permit application requesting a GHG PAL, the owner or operator of a major 
stationary source or a GHG-only source shall submit a statement by the source owner or operator that 
clarifies whether the source is an existing major source as defined in paragraph (b)(1)(i)( a ) and ( b ) 
of this section or a GHG-only source as defined in paragraph (aa)(2)(xii) of this section.

(4) General requirements for establishing PALs. (i) The Administrator is allowed to establish a 
PAL at a major stationary source or a GHG-only source, provided that at a minimum, the requirements 
in paragraphs (aa)(4)(i)( a ) through ( g ) of this section are met.

( a ) The PAL shall impose an annual emission limitation expressed on a mass basis in tons per 
year, or expressed in tons per year CO2 e, that is enforceable as a practical matter, for the entire 
major stationary source or GHG-only source. For each month during the PAL effective period after the 
first 12 months of establishing a PAL, the major stationary source or GHG-only source owner or 
operator shall show that the sum of the monthly emissions from each emissions unit under the PAL for 
the previous 12 consecutive months is less than the PAL (a 12-month average, rolled monthly). For 
each month during the first 11 months from the PAL effective date, the major stationary source or 
GHG-only source owner or operator shall show that the sum of the preceding monthly emissions from 
the PAL effective date for each emissions unit under the PAL is less than the PAL.

( b ) The PAL shall be established in a PAL permit that meets the public participation requirements 
in paragraph (aa)(5) of this section.

( c ) The PAL permit shall contain all the requirements of paragraph (aa)(7) of this section.

( d ) The PAL shall include fugitive emissions, to the extent quantifiable, from all emissions units 
that emit or have the potential to emit the PAL pollutant at the major stationary source or GHG-only 
source.

( e ) Each PAL shall regulate emissions of only one pollutant.

( f ) Each PAL shall have a PAL effective period of 10 years.

( g ) The owner or operator of the major stationary source or GHG-only source with a PAL shall 
comply with the monitoring, recordkeeping, and reporting requirements provided in paragraphs (aa)
(12) through (14) of this section for each emissions unit under the PAL through the PAL effective 
period.

(ii) At no time (during or after the PAL effective period) are emissions reductions of a PAL 
pollutant that occur during the PAL effective period creditable as decreases for purposes of offsets 
under § 51.165(a)(3)(ii) of this chapter unless the level of the PAL is reduced by the amount of such 
emissions reductions and such reductions would be creditable in the absence of the PAL.

(5) Public participation requirements for PALs. PALs for existing major stationary sources or GHG-
only sources shall be established, renewed, or increased through a procedure that is consistent with 
§§ 51.160 and 51.161 of this chapter. This includes the requirement that the Administrator provide the 
public with notice of the proposed approval of a PAL permit and at least a 30-day period for submittal 
of public comment. The Administrator must address all material comments before taking final action on 
the permit.



(6) Setting the 10-year actuals PAL level. (i) Except as provided in paragraph (aa)(6)(ii) and (iii) of 
this section, the plan shall provide that the actuals PAL level for a major stationary source or a GHG-
only source shall be established as the sum of the baseline actual emissions (as defined in paragraph 
(b)(48) of this section or, for GHGs, paragraph (aa)(2)(xiii) of this section) of the PAL pollutant for each 
emissions unit at the source; plus an amount equal to the applicable significant level for the PAL 
pollutant under paragraph (b)(23) of this section or under the Act, whichever is lower. When 
establishing the actuals PAL level, for a PAL pollutant, only one consecutive 24-month period must be 
used to determine the baseline actual emissions for all existing emissions units. However, a different 
consecutive 24-month period may be used for each different PAL pollutant. Emissions associated with 
units that were permanently shut down after this 24-month period must be subtracted from the PAL 
level. The reviewing authority shall specify a reduced PAL level(s) (in tons/yr) in the PAL permit to 
become effective on the future compliance date(s) of any applicable Federal or State regulatory 
requirement(s) that the reviewing authority is aware of prior to issuance of the PAL permit. For 
instance, if the source owner or operator will be required to reduce emissions from industrial boilers in 
half from baseline emissions of 60 ppm NOX to a new rule limit of 30 ppm, then the permit shall 
contain a future effective PAL level that is equal to the current PAL level reduced by half of the original 
baseline emissions of such unit(s).

(ii) For newly constructed units (which do not include modifications to existing units) on which 
actual construction began after the 24-month period, in lieu of adding the baseline actual emissions as 
specified in paragraph (aa)(6)(i) of this section, the emissions must be added to the PAL level in an 
amount equal to the potential to emit of the units.

(iii) For CO2 e based GHG PAL, the actuals PAL level shall be established as the sum of the 
GHGs baseline actual emissions (as defined in paragraph (aa)(2)(xiii) of this section) of GHGs for 
each emissions unit at the source, plus an amount equal to the amount defined as “significant” on a 
CO2 e basis for the purposes of paragraph (b)(49)(iii) at the time the PAL permit is being issued. When 
establishing the actuals PAL level for a CO2 e-based PAL, only one consecutive 24-month period must 
be used to determine the baseline actual emissions for all existing emissions units. Emissions 
associated with units that were permanently shut down after this 24-month period must be subtracted 
from the PAL level. The reviewing authority shall specify a reduced PAL level (in tons per year CO2 e) 
in the PAL permit to become effective on the future compliance date(s) of any applicable Federal or 
state regulatory requirement(s) that the reviewing authority is aware of prior to issuance of the PAL 
permit.

(7) Contents of the PAL permit. The PAL permit must contain, at a minimum, the information in 
paragraphs (aa)(7)(i) through (xi) of this section.

(i) The PAL pollutant and the applicable source-wide emission limitation in tons per year or tons 
per year CO2 e.

(ii) The PAL permit effective date and the expiration date of the PAL (PAL effective period).

(iii) Specification in the PAL permit that if a major stationary source or a GHG-only source owner 
or operator applies to renew a PAL in accordance with paragraph (aa)(10) of this section before the 
end of the PAL effective period, then the PAL shall not expire at the end of the PAL effective period. It 
shall remain in effect until a revised PAL permit is issued by a reviewing authority.

(iv) A requirement that emission calculations for compliance purposes must include emissions 
from startups, shutdowns, and malfunctions.

(v) A requirement that, once the PAL expires, the major stationary source or GHG-only source is 
subject to the requirements of paragraph (aa)(9) of this section.

(vi) The calculation procedures that the major stationary source or GHG-only source owner or 
operator shall use to convert the monitoring system data to monthly emissions and annual emissions 
based on a 12-month rolling total as required by paragraph (aa)(13)(i) of this section.



(vii) A requirement that the major stationary source or GHG-only source owner or operator monitor 
all emissions units in accordance with the provisions under paragraph (aa)(12) of this section.

(viii) A requirement to retain the records required under paragraph (aa)(13) of this section on site. 
Such records may be retained in an electronic format.

(ix) A requirement to submit the reports required under paragraph (aa)(14) of this section by the 
required deadlines.

(x) Any other requirements that the Administrator deems necessary to implement and enforce the 
PAL.

(xi) A permit for a GHG PAL issued to a GHG-only source shall also include a statement denoting 
that GHG emissions at the source will not be subject to regulation under paragraph (b)(49) of this 
section as long as the source complies with the PAL.

(8) PAL effective period and reopening of the PAL permit. The requirements in paragraphs (aa)(8)
(i) and (ii) of this section apply to actuals PALs.

(i) PAL effective period. The Administrator shall specify a PAL effective period of 10 years.

(ii) Reopening of the PAL permit. ( a ) During the PAL effective period, the Administrator must 
reopen the PAL permit to:

( 1 ) Correct typographical/calculation errors made in setting the PAL or reflect a more accurate 
determination of emissions used to establish the PAL;

( 2 ) Reduce the PAL if the owner or operator of the major stationary source creates creditable 
emissions reductions for use as offsets under § 51.165(a)(3)(ii) of this chapter; and

( 3 ) Revise the PAL to reflect an increase in the PAL as provided under paragraph (aa)(11) of this 
section.

( b ) The Administrator shall have discretion to reopen the PAL permit for the following:

( 1 ) Reduce the PAL to reflect newly applicable Federal requirements (for example, NSPS) with 
compliance dates after the PAL effective date;

( 2 ) Reduce the PAL consistent with any other requirement, that is enforceable as a practical 
matter, and that the State may impose on the major stationary source or GHG-only source under the 
State Implementation Plan; and

( 3 ) Reduce the PAL if the reviewing authority determines that a reduction is necessary to avoid 
causing or contributing to a NAAQS or PSD increment violation, or to an adverse impact on an air 
quality related value that has been identified for a Federal Class I area by a Federal Land Manager 
and for which information is available to the general public.

( c ) Except for the permit reopening in paragraph (aa)(8)(ii)( a )( 1 ) of this section for the 
correction of typographical/calculation errors that do not increase the PAL level, all other reopenings 
shall be carried out in accordance with the public participation requirements of paragraph (aa)(5) of 
this section.

(9) Expiration of a PAL. Any PAL that is not renewed in accordance with the procedures in 
paragraph (aa)(10) of this section shall expire at the end of the PAL effective period, and the 
requirements in paragraphs (aa)(9)(i) through (v) of this section shall apply.

(i) Each emissions unit (or each group of emissions units) that existed under the PAL shall comply 
with an allowable emission limitation under a revised permit established according to the procedures in 
paragraphs (aa)(9)(i)( a ) and ( b ) of this section.



( a ) Within the time frame specified for PAL renewals in paragraph (aa)(10)(ii) of this section, the 
major stationary source or GHG-only source shall submit a proposed allowable emission limitation for 
each emissions unit (or each group of emissions units, if such a distribution is more appropriate as 
decided by the Administrator) by distributing the PAL allowable emissions for the major stationary 
source or GHG-only source among each of the emissions units that existed under the PAL. If the PAL 
had not yet been adjusted for an applicable requirement that became effective during the PAL 
effective period, as required under paragraph (aa)(10)(v) of this section, such distribution shall be 
made as if the PAL had been adjusted.

( b ) The Administrator shall decide whether and how the PAL allowable emissions will be 
distributed and issue a revised permit incorporating allowable limits for each emissions unit, or each 
group of emissions units, as the Administrator determines is appropriate.

(ii) Each emissions unit(s) shall comply with the allowable emission limitation on a 12-month 
rolling basis. The Administrator may approve the use of monitoring systems (source testing, emission 
factors, etc.) other than CEMS, CERMS, PEMS, or CPMS to demonstrate compliance with the 
allowable emission limitation.

(iii) Until the Administrator issues the revised permit incorporating allowable limits for each 
emissions unit, or each group of emissions units, as required under paragraph (aa)(9)(i)( b ) of this 
section, the source shall continue to comply with a source-wide, multi-unit emissions cap equivalent to 
the level of the PAL emission limitation.

(iv) Any physical change or change in the method of operation at the major stationary source or 
GHG-only source will be subject to major NSR requirements if such change meets the definition of 
major modification in paragraph (b)(2) of this section.

(v) The major stationary source or GHG-only source owner or operator shall continue to comply 
with any State or Federal applicable requirements (BACT, RACT, NSPS, etc.) that may have applied 
either during the PAL effective period or prior to the PAL effective period except for those emission 
limitations that had been established pursuant to paragraph (r)(4) of this section, but were eliminated 
by the PAL in accordance with the provisions in paragraph (aa)(1)(ii)( c ) of this section.

(10) Renewal of a PAL. (i) The Administrator shall follow the procedures specified in paragraph 
(aa)(5) of this section in approving any request to renew a PAL for a major stationary source or a GHG
-only source, and shall provide both the proposed PAL level and a written rationale for the proposed 
PAL level to the public for review and comment. During such public review, any person may propose a 
PAL level for the source for consideration by the Administrator.

(ii) Application deadline. A major stationary source or GHG-only source owner or operator shall 
submit a timely application to the Administrator to request renewal of a PAL. A timely application is one 
that is submitted at least 6 months prior to, but not earlier than 18 months from, the date of permit 
expiration. This deadline for application submittal is to ensure that the permit will not expire before the 
permit is renewed. If the owner or operator of a major stationary source or GHG-only source submits a 
complete application to renew the PAL within this time period, then the PAL shall continue to be 
effective until the revised permit with the renewed PAL is issued.

(iii) Application requirements. The application to renew a PAL permit shall contain the information 
required in paragraphs (aa)(10)(iii)( a ) through ( d ) of this section.

( a ) The information required in paragraphs (aa)(3)(i) through (iii) of this section.

( b ) A proposed PAL level.

( c ) The sum of the potential to emit of all emissions units under the PAL (with supporting 
documentation).

( d ) Any other information the owner or operator wishes the Administrator to consider in 
determining the appropriate level for renewing the PAL.



(iv) PAL adjustment. In determining whether and how to adjust the PAL, the Administrator shall 
consider the options outlined in paragraphs (aa)(10)(iv)( a ) and ( b ) of this section. However, in no 
case may any such adjustment fail to comply with paragraph (aa)(10)(iv)( c ) of this section.

( a ) If the emissions level calculated in accordance with paragraph (aa)(6) of this section is equal 
to or greater than 80 percent of the PAL level, the Administrator may renew the PAL at the same level 
without considering the factors set forth in paragraph (aa)(10)(iv)( b ) of this section; or

( b ) The Administrator may set the PAL at a level that he or she determines to be more 
representative of the source's baseline actual emissions, or that he or she determines to be more 
appropriate considering air quality needs, advances in control technology, anticipated economic 
growth in the area, desire to reward or encourage the source's voluntary emissions reductions, or 
other factors as specifically identified by the Administrator in his or her written rationale.

( c ) Notwithstanding paragraphs (aa)(10)(iv)(a) and (b) of this section:

( 1 ) If the potential to emit of the major stationary source or GHG-only source is less than the 
PAL, the Administrator shall adjust the PAL to a level no greater than the potential to emit of the 
source; and

( 2 ) The Administrator shall not approve a renewed PAL level higher than the current PAL, unless 
the major stationary source or GHG-only source has complied with the provisions of paragraph (aa)
(11) of this section (increasing a PAL).

(11) Increasing a PAL during the PAL effective period. (i) The Administrator may increase a PAL 
emission limitation only if the major stationary source or GHG-only source complies with the provisions 
in paragraphs (aa)(11)(i)( a) through ( d ) of this section.

( a ) The owner or operator of the major stationary source or GHG-only source shall submit a 
complete application to request an increase in the PAL limit for a PAL major modification. Such 
application shall identify the emissions unit(s) contributing to the increase in emissions so as to cause 
the major stationary or GHG-only source's emissions to equal or exceed its PAL.

( b ) As part of this application, the major stationary source or GHG-only source owner or operator 
shall demonstrate that the sum of the baseline actual emissions of the small emissions units, plus the 
sum of the baseline actual emissions of the significant and major emissions units assuming application 
of BACT equivalent controls, plus the sum of the allowable emissions of the new or modified 
emissions unit(s) exceeds the PAL. The level of control that would result from BACT equivalent 
controls on each significant or major emissions unit shall be determined by conducting a new BACT 
analysis at the time the application is submitted, unless the emissions unit is currently required to 
comply with a BACT or LAER requirement that was established within the preceding 10 years. In such 
a case, the assumed control level for that emissions unit shall be equal to the level of BACT or LAER 
with which that emissions unit must currently comply.

( c ) The owner or operator obtains a major NSR permit for all emissions unit(s) identified in 
paragraph (aa)(11)(i)( a ) of this section, regardless of the magnitude of the emissions increase 
resulting from them (that is, no significant levels apply). These emissions unit(s) shall comply with any 
emissions requirements resulting from the major NSR process (for example, BACT), even though they 
have also become subject to the PAL or continue to be subject to the PAL.

( d ) The PAL permit shall require that the increased PAL level shall be effective on the day any 
emissions unit that is part of the PAL major modification becomes operational and begins to emit the 
PAL pollutant.

(ii) The Administrator shall calculate the new PAL as the sum of the allowable emissions for each 
modified or new emissions unit, plus the sum of the baseline actual emissions of the significant and 
major emissions units (assuming application of BACT equivalent controls as determined in accordance 
with paragraph (aa)(11)(i)( b )), plus the sum of the baseline actual emissions of the small emissions 
units.



(iii) The PAL permit shall be revised to reflect the increased PAL level pursuant to the public 
notice requirements of paragraph (aa)(5) of this section.

(12) Monitoring requirements for PALs. (i) General requirements. ( a ) Each PAL permit must 
contain enforceable requirements for the monitoring system that accurately determines plantwide 
emissions of the PAL pollutant in terms of mass per unit of time or CO2 e per unit of time. Any 
monitoring system authorized for use in the PAL permit must be based on sound science and meet 
generally acceptable scientific procedures for data quality and manipulation. Additionally, the 
information generated by such system must meet minimum legal requirements for admissibility in a 
judicial proceeding to enforce the PAL permit.

( b ) The PAL monitoring system must employ one or more of the four general monitoring 
approaches meeting the minimum requirements set forth in paragraphs (aa)(12)(ii)( a ) through ( d ) of 
this section and must be approved by the Administrator.

( c ) Notwithstanding paragraph (aa)(12)(i)( b ) of this section, you may also employ an alternative 
monitoring approach that meets paragraph (aa)(12)(i)( a ) of this section if approved by the 
Administrator.

( d ) Failure to use a monitoring system that meets the requirements of this section renders the 
PAL invalid.

(ii) Minimum performance requirements for approved monitoring approaches. The following are 
acceptable general monitoring approaches when conducted in accordance with the minimum 
requirements in paragraphs (aa)(12)(iii) through (ix) of this section:

( a ) Mass balance calculations for activities using coatings or solvents;

( b ) CEMS;

( c ) CPMS or PEMS; and

( d ) Emission factors.

(iii) Mass balance calculations. An owner or operator using mass balance calculations to monitor 
PAL pollutant emissions from activities using coating or solvents shall meet the following 
requirements:

( a ) Provide a demonstrated means of validating the published content of the PAL pollutant that is 
contained in or created by all materials used in or at the emissions unit;

( b ) Assume that the emissions unit emits all of the PAL pollutant that is contained in or created 
by any raw material or fuel used in or at the emissions unit, if it cannot otherwise be accounted for in 
the process; and

( c ) Where the vendor of a material or fuel, which is used in or at the emissions unit, publishes a 
range of pollutant content from such material, the owner or operator must use the highest value of the 
range to calculate the PAL pollutant emissions unless the Administrator determines there is site-
specific data or a site-specific monitoring program to support another content within the range.

(iv) CEMS. An owner or operator using CEMS to monitor PAL pollutant emissions shall meet the 
following requirements:

( a ) CEMS must comply with applicable Performance Specifications found in 40 CFR part 60, 
appendix B; and

( b ) CEMS must sample, analyze and record data at least every 15 minutes while the emissions 
unit is operating.



(v) CPMS or PEMS. An owner or operator using CPMS or PEMS to monitor PAL pollutant 
emissions shall meet the following requirements:

( a ) The CPMS or the PEMS must be based on current site-specific data demonstrating a 
correlation between the monitored parameter(s) and the PAL pollutant emissions across the range of 
operation of the emissions unit; and

( b ) Each CPMS or PEMS must sample, analyze, and record data at least every 15 minutes, or at 
another less frequent interval approved by the Administrator, while the emissions unit is operating.

(vi) Emission factors. An owner or operator using emission factors to monitor PAL pollutant 
emissions shall meet the following requirements:

( a ) All emission factors shall be adjusted, if appropriate, to account for the degree of uncertainty 
or limitations in the factors' development;

( b ) The emissions unit shall operate within the designated range of use for the emission factor, if 
applicable; and

( c ) If technically practicable, the owner or operator of a significant emissions unit that relies on an 
emission factor to calculate PAL pollutant emissions shall conduct validation testing to determine a site
-specific emission factor within 6 months of PAL permit issuance, unless the Administrator determines 
that testing is not required.

(vii) A source owner or operator must record and report maximum potential emissions without 
considering enforceable emission limitations or operational restrictions for an emissions unit during 
any period of time that there is no monitoring data, unless another method for determining emissions 
during such periods is specified in the PAL permit.

(viii) Notwithstanding the requirements in paragraphs (aa)(12)(iii) through (vii) of this section, 
where an owner or operator of an emissions unit cannot demonstrate a correlation between the 
monitored parameter(s) and the PAL pollutant emissions rate at all operating points of the emissions 
unit, the Administrator shall, at the time of permit issuance:

( a ) Establish default value(s) for determining compliance with the PAL based on the highest 
potential emissions reasonably estimated at such operating point(s); or

( b ) Determine that operation of the emissions unit during operating conditions when there is no 
correlation between monitored parameter(s) and the PAL pollutant emissions is a violation of the PAL.

(ix) Re-validation. All data used to establish the PAL pollutant must be re-validated through 
performance testing or other scientifically valid means approved by the Administrator. Such testing 
must occur at least once every 5 years after issuance of the PAL.

(13) Recordkeeping requirements. (i) The PAL permit shall require an owner or operator to retain 
a copy of all records necessary to determine compliance with any requirement of paragraph (aa) of 
this section and of the PAL, including a determination of each emissions unit's 12-month rolling total 
emissions, for 5 years from the date of such record.

(ii) The PAL permit shall require an owner or operator to retain a copy of the following records for 
the duration of the PAL effective period plus 5 years:

( a ) A copy of the PAL permit application and any applications for revisions to the PAL; and

( b ) Each annual certification of compliance pursuant to title V and the data relied on in certifying 
the compliance.

(14) Reporting and notification requirements. The owner or operator shall submit semi-annual 
monitoring reports and prompt deviation reports to the Administrator in accordance with the applicable 



title V operating permit program. The reports shall meet the requirements in paragraphs (aa)(14)(i) 
through (iii) of this section.

(i) Semi-annual report. The semi-annual report shall be submitted to the Administrator within 30 
days of the end of each reporting period. This report shall contain the information required in 
paragraphs (aa)(14)(i)( a ) through ( g ) of this section.

( a ) The identification of owner and operator and the permit number.

( b ) Total annual emissions (expressed on a mass-basis in tons per year, or expressed in tons 
per year CO2 e) based on a 12-month rolling total for each month in the reporting period recorded 
pursuant to paragraph (aa)(13)(i) of this section.

( c ) All data relied upon, including, but not limited to, any Quality Assurance or Quality Control 
data, in calculating the monthly and annual PAL pollutant emissions.

( d ) A list of any emissions units modified or added to the major stationary source or GHG-only 
source during the preceding 6-month period.

( e ) The number, duration, and cause of any deviations or monitoring malfunctions (other than the 
time associated with zero and span calibration checks), and any corrective action taken.

( f ) A notification of a shutdown of any monitoring system, whether the shutdown was permanent 
or temporary, the reason for the shutdown, the anticipated date that the monitoring system will be fully 
operational or replaced with another monitoring system, and whether the emissions unit monitored by 
the monitoring system continued to operate, and the calculation of the emissions of the pollutant or the 
number determined by method included in the permit, as provided by (aa)(12)(vii).

( g ) A signed statement by the responsible official (as defined by the applicable title V operating 
permit program) certifying the truth, accuracy, and completeness of the information provided in the 
report.

(ii) Deviation report. The major stationary source or GHG-only source owner or operator shall 
promptly submit reports of any deviations or exceedance of the PAL requirements, including periods 
where no monitoring is available. A report submitted pursuant to § 70.6(a)(3)(iii)(B) of this chapter shall 
satisfy this reporting requirement. The deviation reports shall be submitted within the time limits 
prescribed by the applicable program implementing § 70.6(a)(3)(iii)(B) of this chapter. The reports 
shall contain the following information:

( a ) The identification of owner and operator and the permit number;

( b ) The PAL requirement that experienced the deviation or that was exceeded;

( c ) Emissions resulting from the deviation or the exceedance; and

( d ) A signed statement by the responsible official (as defined by the applicable title V operating 
permit program) certifying the truth, accuracy, and completeness of the information provided in the 
report.

(iii) Re-validation results. The owner or operator shall submit to the Administrator the results of 
any re-validation test or method within 3 months after completion of such test or method.

(15) Transition requirements. (i) The Administrator may not issue a PAL that does not comply with 
the requirements in paragraphs (aa)(1) through (15) of this section after March 3, 2003.

(ii) The Administrator may supersede any PAL that was established prior to March 3, 2003 with a 
PAL that complies with the requirements of paragraphs (aa)(1) through (15) of this section.

(bb) If any provision of this section, or the application of such provision to any person or 
circumstance, is held invalid, the remainder of this section, or the application of such provision to 
persons or circumstances other than those as to which it is held invalid, shall not be affected thereby.



(cc) Without regard to other considerations, routine maintenance, repair and replacement 
includes, but is not limited to, the replacement of any component of a process unit with an identical or 
functionally equivalent component(s), and maintenance and repair activities that are part of the 
replacement activity, provided that all of the requirements in paragraphs (cc)(1) through (3) of this 
section are met.

(1) Capital cost threshold for equipment replacement. (i) For an electric utility steam generating 
unit, as defined in § 52.21(b)(31), the fixed capital cost of the replacement component(s) plus the cost 
of any associated maintenance and repair activities that are part of the replacement shall not exceed 
20 percent of the replacement value of the process unit, at the time the equipment is replaced. For a 
process unit that is not an electric utility steam generating unit the fixed capital cost of the replacement 
component(s) plus the cost of any associated maintenance and repair activities that are part of the 
replacement shall not exceed 20 percent of the replacement value of the process unit, at the time the 
equipment is replaced.

(ii) In determining the replacement value of the process unit; and, except as otherwise allowed 
under paragraph (cc)(1)(iii) of this section, the owner or operator shall determine the replacement 
value of the process unit on an estimate of the fixed capital cost of constructing a new process unit, or 
on the current appraised value of the process unit.

(iii) As an alternative to paragraph (cc)(1)(ii) of this section for determining the replacement value 
of a process unit, an owner or operator may choose to use insurance value (where the insurance 
value covers only complete replacement), investment value adjusted for inflation, or another 
accounting procedure if such procedure is based on Generally Accepted Accounting Principles, 
provided that the owner or operator sends a notice to the reviewing authority. The first time that an 
owner or operator submits such a notice for a particular process unit, the notice may be submitted at 
any time, but any subsequent notice for that process unit may be submitted only at the beginning of 
the process unit's fiscal year. Unless the owner or operator submits a notice to the reviewing authority, 
then paragraph (cc)(1)(ii) of this section will be used to establish the replacement value of the process 
unit. Once the owner or operator submits a notice to use an alternative accounting procedure, the 
owner or operator must continue to use that procedure for the entire fiscal year for that process unit. In 
subsequent fiscal years, the owner or operator must continue to use this selected procedure unless 
and until the owner or operator sends another notice to the reviewing authority selecting another 
procedure consistent with this paragraph or paragraph (cc)(1)(ii) of this section at the beginning of 
such fiscal year.

(2) Basic design parameters. The replacement does not change the basic design parameter(s) of 
the process unit to which the activity pertains.

(i) Except as provided in paragraph (cc)(2)(iii) of this section, for a process unit at a steam electric 
generating facility, the owner or operator may select as its basic design parameters either maximum 
hourly heat input and maximum hourly fuel consumption rate or maximum hourly electric output rate 
and maximum steam flow rate. When establishing fuel consumption specifications in terms of weight 
or volume, the minimum fuel quality based on British Thermal Units content shall be used for 
determining the basic design parameter(s) for a coal-fired electric utility steam generating unit.

(ii) Except as provided in paragraph (cc)(2)(iii) of this section, the basic design parameter(s) for 
any process unit that is not at a steam electric generating facility are maximum rate of fuel or heat 
input, maximum rate of material input, or maximum rate of product output. Combustion process units 
will typically use maximum rate of fuel input. For sources having multiple end products and raw 
materials, the owner or operator should consider the primary product or primary raw material when 
selecting a basic design parameter.

(iii) If the owner or operator believes the basic design parameter(s) in paragraphs (cc)(2)(i) and (ii) 
of this section is not appropriate for a specific industry or type of process unit, the owner or operator 
may propose to the reviewing authority an alternative basic design parameter(s) for the source's 
process unit(s). If the reviewing authority approves of the use of an alternative basic design parameter
(s), the reviewing authority shall issue a permit that is legally enforceable that records such basic 
design parameter(s) and requires the owner or operator to comply with such parameter(s).
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(iv) The owner or operator shall use credible information, such as results of historic maximum 
capability tests, design information from the manufacturer, or engineering calculations, in establishing 
the magnitude of the basic design parameter(s) specified in paragraphs (cc)(2)(i) and (ii) of this 
section.

(v) If design information is not available for a process unit, then the owner or operator shall 
determine the process unit's basic design parameter(s) using the maximum value achieved by the 
process unit in the five-year period immediately preceding the planned activity.

(vi) Efficiency of a process unit is not a basic design parameter.

(3) The replacement activity shall not cause the process unit to exceed any emission limitation, or 
operational limitation that has the effect of constraining emissions, that applies to the process unit and 
that is legally enforceable.

NOTE TO PARAGRAPH ( cc ): By a court order on December 24, 2003, this paragraph (cc) is stayed indefinitely. 
The stayed provisions will become effective immediately if the court terminates the stay. At that time, EPA will 
publish a document in the FEDERAL REGISTER advising the public of the termination of the stay.

[43 FR 26403, June 19, 1978]

EDITORIAL NOTE: For FEDERAL REGISTER citations affecting § 52.21, see the List of CFR Sections Affected, 
which appears in the Finding Aids section of the printed volume and at www.fdsys.gov . 

EFFECTIVE DATE NOTE: At 76 FR 17556, Mar. 30, 2011, § 52.21(b)(2)(v) and (b)(3)(iii)( c ) were stayed 
indefinitely. 
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Title 40: Protection of Environment  
PART 71—FEDERAL OPERATING PERMIT PROGRAMS  
Subpart A—Operating Permits 

§ 71.2   Definitions.

The following definitions apply to part 71. Except as specifically provided in this section, terms 
used in this part retain the meaning accorded them under the applicable requirements of the Act.

Act means the Clean Air Act, as amended, 42 U.S.C. 7401 et seq. 

Affected source shall have the meaning given to it in 40 CFR 72.2.

Affected States are:

(1) All States and areas within Indian country subject to a part 70 or part 71 program whose air 
quality may be affected and that are contiguous to the State or the area within Indian country in which 
the permit, permit modification, or permit renewal is being proposed; or that are within 50 miles of the 
permitted source. A Tribe shall be treated in the same manner as a State under this paragraph (1) only 
if EPA has determined that the Tribe is an eligible Tribe.

(2) The State or area within Indian country subject to a part 70 or part 71 program in which a part 
71 permit, permit modification, or permit renewal is being proposed. A Tribe shall be treated in the 
same manner as a State under this paragraph (2) only if EPA has determined that the Tribe is an 
eligible Tribe.

(3) Those areas within the jurisdiction of the air pollution control agency for the area in which a 
part 71 permit, permit modification, or permit renewal is being proposed.

Affected unit shall have the meaning given to it in 40 CFR 72.2.

Alternative operating scenario (AOS) means a scenario authorized in a part 71 permit that 
involves a change at the part 71 source for a particular emissions unit, and that either results in the 
unit being subject to one or more applicable requirements which differ from those applicable to the 
emissions unit prior to implementation of the change or renders inapplicable one or more requirements 
previously applicable to the emissions unit prior to implementation of the change.

Applicable requirement means all of the following as they apply to emissions units in a part 71 
source (including requirements that have been promulgated or approved by EPA through rulemaking 
at the time of issuance but have future compliance dates):

(1) Any standard or other requirement provided for in the applicable implementation plan 
approved or promulgated by EPA through rulemaking under title I of the Act that implements the 
relevant requirements of the Act, including any revisions to that plan promulgated in part 52 of this 
chapter;

(2) Any term or condition of any preconstruction permits issued pursuant to regulations approved 
or promulgated through rulemaking under title I, including parts C or D, of the Act;

(3) Any standard or other requirement under section 111 of the Act, including section 111(d);



(4) Any standard or other requirement under section 112 of the Act, including any requirement 
concerning accident prevention under section 112(r)(7) of the Act;

(5) Any standard or other requirement of the acid rain program under title IV of the Act or 40 CFR 
parts 72 through 78;

(6) Any requirements established pursuant to section 114(a)(3) or 504(b) of the Act;

(7) Any standard or other requirement under section 126(a)(1) and (c) of the Act;

(8) Any standard or other requirement governing solid waste incineration, under section 129 of the 
Act;

(9) Any standard or other requirement for consumer and commercial products, under section 183
(e) of the Act;

(10) Any standard or other requirement for tank vessels, under section 183(f) of the Act;

(11) Any standard or other requirement of the program to control air pollution from outer 
continental shelf sources, under section 328 of the Act;

(12) Any standard or other requirement of the regulations promulgated at 40 CFR part 82 to 
protect stratospheric ozone under title VI of the Act, unless the Administrator has determined that such 
requirements need not be contained in a title V permit; and

(13) Any national ambient air quality standard or increment or visibility requirement under part C of 
title I of the Act, but only as it would apply to temporary sources permitted pursuant to section 504(e) 
of the Act.

Approved replicable methodology (ARM) means part 71 permit terms that:

(1) Specify a protocol which is consistent with and implements an applicable requirement, or 
requirement of this part, such that the protocol is based on sound scientific and/or mathematical 
principles and provides reproducible results using the same inputs; and

(2) Require the results of that protocol to be recorded and used for assuring compliance with such 
applicable requirement, any other applicable requirement implicated by implementation of the ARM, or 
requirement of this part, including where an ARM is used for determining applicability of a specific 
requirement to a particular change.

Delegate agency means the State air pollution control agency, local agency, other State agency, 
Tribal agency, or other agency authorized by the Administrator pursuant to § 71.10 to carry out all or 
part of a permit program under part 71.

Designated representative shall have the meaning given to it in section 402(26) of the Act and 40 
CFR 72.2.

Draft permit means the version of a permit for which the permitting authority offers public 
participation under § 71.7 or § 71.11 and affected State review under § 71.8.

Eligible Indian Tribe or eligible Tribe means a Tribe that has been determined by EPA to meet the 
criteria for being treated in the same manner as a State, pursuant to the regulations implementing 
section 301(d)(2) of the Act.

Emissions allowable under the permit means a federally enforceable permit term or condition 
determined at issuance to be required by an applicable requirement that establishes an emissions limit 
(including a work practice standard) or a federally enforceable emissions cap that the source has 
assumed to avoid an applicable requirement to which the source would otherwise be subject.



Emissions unit means any part or activity of a stationary source that emits or has the potential to 
emit any regulated air pollutant or any pollutant listed under section 112(b) of the Act. This term is not 
meant to alter or affect the definition of the term “unit” for purposes of title IV of the Act.

EPA or the Administrator means the Administrator of the U.S. Environmental Protection Agency 
(EPA) or his or her designee.

Federal Indian reservation, Indian reservation or reservation means all land within the limits of any 
Indian reservation under the jurisdiction of the United States Government, notwithstanding the 
issuance of any patent, and including rights-of-way running through the reservation.

Final permit means the version of a part 71 permit issued by the permitting authority that has 
completed all review procedures required by §§ 71.7, 71.8, and 71.11.

Fugitive emissions are those emissions which could not reasonably pass through a stack, 
chimney, vent, or other functionally-equivalent opening.

General permit means a part 71 permit that meets the requirements of § 71.6(d).

Indian country means:

(1) All land within the limits of any Indian reservation under the jurisdiction of the United States 
government, notwithstanding the issuance of any patent, and including rights-of-way running through 
the reservation;

(2) All dependent Indian communities within the borders of the United States whether within the 
original or subsequently acquired territory thereof, and whether within or without the limits of a State; 
and

(3) All Indian allotments, the Indian titles to which have not been extinguished, including rights-of-
way running through the same.

Indian Tribe or Tribe means any Indian Tribe, band, nation, or other organized group or 
community, including any Alaskan native village, which is federally recognized as eligible for the 
special programs and services provided by the United States to Indians because of their status as 
Indians.

Major source means any stationary source (or any group of stationary sources that are located on 
one or more contiguous or adjacent properties, and are under common control of the same person (or 
persons under common control)), belonging to a single major industrial grouping and that are 
described in paragraph (1), (2), or (3) of this definition. For the purposes of defining “major source,” a 
stationary source or group of stationary sources shall be considered part of a single industrial grouping 
if all of the pollutant emitting activities at such source or group of sources on contiguous or adjacent 
properties belong to the same Major Group (i.e., all have the same two-digit code) as described in the 
Standard Industrial Classification Manual, 1987.

(1) A major source under section 112 of the Act, which is defined as:

(i) For pollutants other than radionuclides, any stationary source or group of stationary sources 
located within a contiguous area and under common control that emits or has the potential to emit, in 
the aggregate, 10 tpy or more of any hazardous air pollutant which has been listed pursuant to section 
112(b) of the Act, 25 tpy or more of any combination of such hazardous air pollutants, or such lesser 
quantity as the Administrator may establish by rule. Notwithstanding the preceding sentence, 
emissions from any oil or gas exploration or production well (with its associated equipment) and 
emissions from any pipeline compressor or pump station shall not be aggregated with emissions from 
other similar units, whether or not such units are in a contiguous area or under common control, to 
determine whether such units or stations are major sources; or

(ii) For radionuclides, “major source” shall have the meaning specified by the Administrator by 
rule.



(2) A major stationary source of air pollutants, as defined in section 302 of the Act, that directly 
emits or has the potential to emit, 100 tpy or more of any air pollutant subject to regulation (including 
any major source of fugitive emissions of any such pollutant, as determined by rule by the 
Administrator). The fugitive emissions of a stationary source shall not be considered in determining 
whether it is a major stationary source for the purposes of section 302(j) of the Act, unless the source 
belongs to one of the following categories of stationary source:

(i) Coal cleaning plants (with thermal dryers);

(ii) Kraft pulp mills;

(iii) Portland cement plants;

(iv) Primary zinc smelters;

(v) Iron and steel mills;

(vi) Primary aluminum ore reduction plants;

(vii) Primary copper smelters;

(viii) Municipal incinerators capable of charging more than 250 tons of refuse per day;

(ix) Hydrofluoric, sulfuric, or nitric acid plants;

(x) Petroleum refineries;

(xi) Lime plants;

(xii) Phosphate rock processing plants;

(xiii) Coke oven batteries;

(xiv) Sulfur recovery plants;

(xv) Carbon black plants (furnace process);

(xvi) Primary lead smelters;

(xvii) Fuel conversion plants;

(xviii) Sintering plants;

(xix) Secondary metal production plants;

(xx) Chemical process plants—The term chemical processing plant shall not include ethanol 
production facilities that produce ethanol by natural fermentation included in NAICS codes 325193 or 
312140;

(xxi) Fossil-fuel boilers (or combination thereof) totaling more than 250 million British thermal units 
per hour heat input;

(xxii) Petroleum storage and transfer units with a total storage capacity exceeding 300,000 
barrels;

(xxiii) Taconite ore processing plants;

(xxiv) Glass fiber processing plants;

(xxv) Charcoal production plants;



(xxvi) Fossil-fuel-fired steam electric plants of more than 250 million British thermal units per hour 
heat input; or

(xxvii) Any other stationary source category which, as of August 7, 1980, is being regulated under 
section 111 or 112 of the Act.

(3) A major stationary source as defined in part D of title I of the Act, including:

(i) For ozone nonattainment areas, sources with the potential to emit 100 tpy or more of volatile 
organic compounds or oxides of nitrogen in areas classified as “marginal” or “moderate,” 50 tpy or 
more in areas classified as “serious”; 25 tpy or more in areas classified as “severe,” and 10 tpy or 
more in areas classified as “extreme”; except that the references in this paragraph (3)(i) to 100, 50, 25, 
and 10 tpy of nitrogen oxides shall not apply with respect to any source for which the Administrator 
has made a finding, under section 182(f) (1) or (2) of the Act, that requirements under section 182(f) of 
the Act do not apply;

(ii) For ozone transport regions established pursuant to section 184 of the Act, sources with the 
potential to emit 50 tpy or more of volatile organic compounds;

(iii) For carbon monoxide nonattainment areas:

(A) That are classified as “serious,” and

(B) in which stationary sources contribute significantly to carbon monoxide levels as determined 
under rules issued by the Administrator, sources with the potential to emit 50 tpy or more of carbon 
monoxide; and

(iv) For particulate matter (PM-10) nonattainment areas classified as “serious,” sources with the 
potential to emit 70 tpy or more of PM-10.

Part 70 permit means any permit or group of permits covering a part 70 source that has been 
issued, renewed, amended or revised pursuant to 40 CFR part 70.

Part 70 program or State program means a program approved by the Administrator under 40 CFR 
part 70.

Part 70 source means any source subject to the permitting requirements of 40 CFR part 70, as 
provided in §§ 70.3(a) and 70.3(b).

Part 71 permit, or permit (unless the context suggests otherwise) means any permit or group of 
permits covering a part 71 source that has been issued, renewed, amended or revised pursuant to this 
part.

Part 71 program means a Federal operating permits program under this part.

Part 71 source means any source subject to the permitting requirements of this part, as provided 
in §§ 71.3(a) and 71.3(b).

Permit modification m eans a revision to a part 71 permit that meets the requirements of § 71.7(e).

Permit program costs means all reasonable (direct and indirect) costs required to administer an 
operating permits program, as set forth in § 71.9(b).

Permit revision means any permit modification or administrative permit amendment.

Permitting authority means one of the following:

(1) The Administrator, in the case of EPA-implemented programs;



(2) A delegate agency authorized by the Administrator to carry out a Federal permit program 
under this part; or

(3) The State air pollution control agency, local agency, other State agency, Indian Tribe, or other 
agency authorized by the Administrator to carry out a permit program under 40 CFR part 70.

Proposed permit means the version of a permit that the delegate agency proposes to issue and 
forwards to the Administrator for review in compliance with § 71.10(d).

Regulated air pollutant means the following:

(1) Nitrogen oxides or any volatile organic compounds;

(2) Any pollutant for which a national ambient air quality standard has been promulgated;

(3) Any pollutant that is subject to any standard promulgated under section 111 of the Act;

(4) Any Class I or II substance subject to a standard promulgated under or established by title VI 
of the Act; or

(5) Any pollutant subject to a standard promulgated under section 112 of the Act or other 
requirements established under section 112 of the Act, including sections 112 (g), (j), and (r) of the 
Act, including the following:

(i) Any pollutant subject to requirements under section 112(j) of the Act. If the Administrator fails to 
promulgate a standard by the date established pursuant to section 112(e) of the Act, any pollutant for 
which a subject source would be major shall be considered to be regulated on the date 18 months 
after the applicable date established pursuant to section 112(e) of the Act; and

(ii) Any pollutant for which the requirements of section 112(g)(2) of the Act have been met, but 
only with respect to the individual source subject to section 112(g)(2) requirements.

Regulated pollutant (for fee calculation), which is used only for purposes of § 71.9(c), means any 
regulated air pollutant except the following:

(1) Carbon monoxide;

(2) Any pollutant that is a regulated air pollutant solely because it is a Class I or II substance 
subject to a standard promulgated under or established by title VI of the Act; or

(3) Any pollutant that is a regulated air pollutant solely because it is subject to a standard or 
regulation under section 112(r) of the Act.

Renewal means the process by which a permit is reissued at the end of its term.

Responsible official means one of the following:

(1) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in 
charge of a principal business function, or any other person who performs similar policy or decision-
making functions for the corporation, or a duly authorized representative of such person if the 
representative is responsible for the overall operation of one or more manufacturing, production, or 
operating facilities applying for or subject to a permit and either:

(i) the facilities employ more than 250 persons or have gross annual sales or expenditures 
exceeding $25 million (in second quarter 1980 dollars); or

(ii) the delegation of authority to such representative is approved in advance by the permitting 
authority;

(2) For a partnership or sole proprietorship: a general partner or the proprietor, respectively;



 

(3) For a municipality, State, Federal, or other public agency: Either a principal executive officer or 
ranking elected official. For the purposes of this part, a principal executive officer of a Federal agency 
includes the chief executive officer having responsibility for the overall operations of a principal 
geographic unit of the agency (e.g., a Regional Administrator of EPA); or

(4) For affected sources:

(i) The designated representative insofar as actions, standards, requirements, or prohibitions 
under title IV of the Act or 40 CFR parts 72 through 78 are concerned; and

(ii) The designated representative for any other purposes under part 71.

Section 502(b)(10) changes are changes that contravene an express permit term. Such changes 
do not include changes that would violate applicable requirements or contravene federally enforceable 
permit terms and conditions that are monitoring (including test methods), recordkeeping, reporting, or 
compliance certification requirements.

State means any non-Federal permitting authority, including any local agency, interstate 
association, or statewide program. The term “State” also includes the District of Columbia, the 
Commonwealth of Puerto Rico, the Virgin Islands, Guam, American Samoa, and the Commonwealth 
of the Northern Marianas Islands. Where such meaning is clear from the context, “State” shall have its 
conventional meaning. For purposes of the acid rain program, the term “State” shall be limited to 
authorities within the 48 contiguous States and the District of Columbia as provided in section 402(14) 
of the Act.

Stationary source means any building, structure, facility, or installation that emits or may emit any 
regulated air pollutant or any pollutant listed under section 112(b) of the Act.

Subject to regulation means, for any air pollutant, that the pollutant is subject to either a provision 
in the Clean Air Act, or a nationally-applicable regulation codified by the Administrator in subchapter C 
of this chapter, that requires actual control of the quantity of emissions of that pollutant, and that such 
a control requirement has taken effect and is operative to control, limit or restrict the quantity of 
emissions of that pollutant released from the regulated activity. Except that:

(1) Greenhouse gases (GHGs), the air pollutant defined in § 86.1818-12(a) of this chapter as the 
aggregate group of six greenhouse gases: carbon dioxide, nitrous oxide, methane, 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, shall not be subject to regulation 
unless, as of July 1, 2011, the GHG emissions are at a stationary source emitting or having the 
potential to emit 100,000 tpy CO2 equivalent emissions.

(2) The term tpy CO 2 equivalent emissions (CO 2 e) shall represent an amount of GHGs emitted, 
and shall be computed by multiplying the mass amount of emissions (tpy), for each of the six 
greenhouse gases in the pollutant GHGs, by the gas's associated global warming potential published 
at Table A-1 to subpart A of part 98 of this chapter—Global Warming Potentials, and summing the 
resultant value for each to compute a tpy CO2 e. For purposes of this paragraph, prior to July 21, 
2014, the mass of the greenhouse gas carbon dioxide shall not include carbon dioxide emissions 
resulting from the combustion or decomposition of non-fossilized and biodegradable organic material 
originating from plants, animals, or micro-organisms (including products, by-products, residues and 
waste from agriculture, forestry and related industries as well as the non-fossilized and biodegradable 
organic fractions of industrial and municipal wastes, including gases and liquids recovered from the 
decomposition of non-fossilized and biodegradable organic material).

[61 FR 34228, July 1, 1996, as amended at 64 FR 8262, Feb. 19, 1999; 69 FR 31505, June 2, 2004; 72 FR 
24078, May 1, 2007; 74 FR 51439, Oct. 6, 2009; 75 FR 31608, June 3, 2010; 76 FR 43507, July 20, 2011]

 



For questions or comments regarding e-CFR editorial content, features, or design, email ecfr@nara.gov. 
For questions concerning e-CFR programming and delivery issues, email webteam@gpo.gov. 
 



Tab C 



 
 
ELECTRONIC CODE OF FEDERAL REGULATIONS

e-CFR Data is current as of April 17, 2013 

Title 40: Protection of Environment  
PART 60—STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES 

Subpart Y—Standards of Performance for Coal Preparation and 
Processing Plants

Contents 
§ 60.250   Applicability and designation of affected facility. 
§ 60.251   Definitions. 
§ 60.252   Standards for thermal dryers. 
§ 60.253   Standards for pneumatic coal-cleaning equipment. 
§ 60.254   Standards for coal processing and conveying equipment, coal storage systems, transfer 
and loading systems, and open storage piles. 
§ 60.255   Performance tests and other compliance requirements. 
§ 60.256   Continuous monitoring requirements. 
§ 60.257   Test methods and procedures. 
§ 60.258   Reporting and recordkeeping. 

SOURCE: 74 FR 51977, Oct. 8, 2009, unless otherwise noted. 

§ 60.250   Applicability and designation of affected facility.

(a) The provisions of this subpart apply to affected facilities in coal preparation and processing 
plants that process more than 181 megagrams (Mg) (200 tons) of coal per day.

(b) The provisions in § 60.251, § 60.252(a), § 60.253(a), § 60.254(a), § 60.255(a), and § 60.256
(a) of this subpart are applicable to any of the following affected facilities that commenced 
construction, reconstruction or modification after October 27, 1974, and on or before April 28, 2008: 
Thermal dryers, pneumatic coal-cleaning equipment (air tables), coal processing and conveying 
equipment (including breakers and crushers), and coal storage systems, transfer and loading systems.

(c) The provisions in § 60.251, § 60.252(b)(1) and (c), § 60.253(b), § 60.254(b), § 60.255(b) 
through (h), § 60.256(b) and (c), § 60.257, and § 60.258 of this subpart are applicable to any of the 
following affected facilities that commenced construction, reconstruction or modification after April 28, 
2008, and on or before May 27, 2009: Thermal dryers, pneumatic coal-cleaning equipment (air tables), 
coal processing and conveying equipment (including breakers and crushers), and coal storage 
systems, transfer and loading systems.

(d) The provisions in § 60.251, § 60.252(b)(1) through (3), and (c), § 60.253(b), § 60.254(b) and 
(c), § 60.255(b) through (h), § 60.256(b) and (c), § 60.257, and § 60.258 of this subpart are applicable 
to any of the following affected facilities that commenced construction, reconstruction or modification 
after May 27, 2009: Thermal dryers, pneumatic coal-cleaning equipment (air tables), coal processing 
and conveying equipment (including breakers and crushers), coal storage systems, transfer and 
loading systems, and open storage piles.

§ 60.251   Definitions.

As used in this subpart, all terms not defined herein have the meaning given them in the Clean Air 
Act (Act) and in subpart A of this part.



(a) Anthracite means coal that is classified as anthracite according to the American Society of 
Testing and Materials in ASTM D388 (incorporated by reference, see § 60.17).

(b) Bag leak detection system means a system that is capable of continuously monitoring relative 
particulate matter (dust loadings) in the exhaust of a fabric filter to detect bag leaks and other upset 
conditions. A bag leak detection system includes, but is not limited to, an instrument that operates on 
triboelectric, light scattering, light transmittance, or other effect to continuously monitor relative 
particulate matter loadings.

(c) Bituminous coal means solid fossil fuel classified as bituminous coal by ASTM D388 
(incorporated by reference— see § 60.17).

(d) Coal means:

(1) For units constructed, reconstructed, or modified on or before May 27, 2009, all solid fossil 
fuels classified as anthracite, bituminous, subbituminous, or lignite by ASTM D388 (incorporated by 
reference— see § 60.17).

(2) For units constructed, reconstructed, or modified after May 27, 2009, all solid fossil fuels 
classified as anthracite, bituminous, subbituminous, or lignite by ASTM D388 (incorporated by 
reference— see § 60.17), and coal refuse.

(e) Coal preparation and processing plant means any facility (excluding underground mining 
operations) which prepares coal by one or more of the following processes: breaking, crushing, 
screening, wet or dry cleaning, and thermal drying.

(f) Coal processing and conveying equipment means any machinery used to reduce the size of 
coal or to separate coal from refuse, and the equipment used to convey coal to or remove coal and 
refuse from the machinery. This includes, but is not limited to, breakers, crushers, screens, and 
conveyor belts. Equipment located at the mine face is not considered to be part of the coal preparation 
and processing plant.

(g) Coal refuse means waste products of coal mining, physical coal cleaning, and coal preparation 
operations ( e.g. culm, gob, etc. ) containing coal, matrix material, clay, and other organic and 
inorganic material.

(h) Coal storage system means any facility used to store coal except for open storage piles.

(i) Design controlled potential PM emissions rate means the theoretical particulate matter (PM) 
emissions (Mg) that would result from the operation of a control device at its design emissions rate 
(grams per dry standard cubic meter (g/dscm)), multiplied by the maximum design flow rate (dry 
standard cubic meter per minute (dscm/min)), multiplied by 60 (minutes per hour (min/hr)), multiplied 
by 8,760 (hours per year (hr/yr)), divided by 1,000,000 (megagrams per gram (Mg/g)).

(j) Indirect thermal dryer means a thermal dryer that reduces the moisture content of coal through 
indirect heating of the coal through contact with a heat transfer medium. If the source of heat (the 
source of combustion or furnace) is subject to another subpart of this part, then the furnace and the 
associated emissions are not part of the affected facility. However, if the source of heat is not subject 
to another subpart of this part, then the furnace and the associated emissions are part of the affected 
facility.

(k) Lignite means coal that is classified as lignite A or B according to the American Society of 
Testing and Materials in ASTM D388 (incorporated by reference, see § 60.17).

(l) Mechanical vent means any vent that uses a powered mechanical drive (machine) to induce air 
flow.

(m) Open storage pile means any facility, including storage area, that is not enclosed that is used 
to store coal, including the equipment used in the loading, unloading, and conveying operations of the 
facility.



(n) Operating day means a 24-hour period between 12 midnight and the following midnight during 
which coal is prepared or processed at any time by the affected facility. It is not necessary that coal be 
prepared or processed the entire 24-hour period.

(o) Pneumatic coal-cleaning equipment means:

(1) For units constructed, reconstructed, or modified on or before May 27, 2009, any facility which 
classifies bituminous coal by size or separates bituminous coal from refuse by application of air stream
(s).

(2) For units constructed, reconstructed, or modified after May 27, 2009, any facility which 
classifies coal by size or separates coal from refuse by application of air stream(s).

(p) Potential combustion concentration means the theoretical emissions (nanograms per joule 
(ng/J) or pounds per million British thermal units (lb/MMBtu) heat input) that would result from 
combustion of a fuel in an uncleaned state without emission control systems, as determined using 
Method 19 of appendix A-7 of this part.

(q) Subbituminous coal means coal that is classified as subbituminous A, B, or C according to the 
American Society of Testing and Materials in ASTM D388 (incorporated by reference, see § 60.17).

(r) Thermal dryer means:

(1) For units constructed, reconstructed, or modified on or before May 27, 2009, any facility in 
which the moisture content of bituminous coal is reduced by contact with a heated gas stream which is 
exhausted to the atmosphere.

(2) For units constructed, reconstructed, or modified after May 27, 2009, any facility in which the 
moisture content of coal is reduced by either contact with a heated gas stream which is exhausted to 
the atmosphere or through indirect heating of the coal through contact with a heated heat transfer 
medium.

(s) Transfer and loading system means any facility used to transfer and load coal for shipment.

§ 60.252   Standards for thermal dryers.

(a) On and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator of a thermal dryer constructed, 
reconstructed, or modified on or before April 28, 2008, subject to the provisions of this subpart must 
meet the requirements in paragraphs (a)(1) and (a)(2) of this section.

(1) The owner or operator shall not cause to be discharged into the atmosphere from the thermal 
dryer any gases which contain PM in excess of 0.070 g/dscm (0.031 grains per dry standard cubic feet 
(gr/dscf)); and

(2) The owner or operator shall not cause to be discharged into the atmosphere from the thermal 
dryer any gases which exhibit 20 percent opacity or greater.

(b) Except as provided in paragraph (c) of this section, on and after the date on which the 
performance test is conducted or required to be completed under § 60.8, whichever date comes first, 
an owner or operator of a thermal dryer constructed, reconstructed, or modified after April 28, 2008, 
subject to the provisions of this subpart must meet the applicable standards for PM and opacity, as 
specified in paragraph (b)(1) of this section. In addition, and except as provided in paragraph (c) of this 
section, on and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator of a thermal dryer constructed, 
reconstructed, or modified after May 29, 2009, subject to the provisions of this subpart must also meet 
the applicable standards for sulfur dioxide (SO2 ), and combined nitrogen oxides (NOX ) and carbon 
monoxide (CO) as specified in paragraphs (b)(2) and (b)(3) of this section.



(1) The owner or operator must meet the requirements for PM emissions in paragraphs (b)(1)(i) 
through (iii) of this section, as applicable to the affected facility.

(i) For each thermal dryer constructed or reconstructed after April 28, 2008, the owner or operator 
must meet the requirements of (b)(1)(i)(A) and (b)(1)(i)(B).

(A) The owner or operator must not cause to be discharged into the atmosphere from the thermal 
dryer any gases that contain PM in excess of 0.023 g/dscm (0.010 grains per dry standard cubic feet 
(gr/dscf)); and

(B) The owner or operator must not cause to be discharged into the atmosphere from the thermal 
dryer any gases that exhibit 10 percent opacity or greater.

(ii) For each thermal dryer modified after April 28, 2008, the owner or operator must meet the 
requirements of paragraphs (b)(1)(ii)(A) and (b)(1)(ii)(B) of this section.

(A) The owner or operator must not cause to be discharged to the atmosphere from the affected 
facility any gases which contain PM in excess of 0.070 g/dscm (0.031 gr/dscf); and

(B) The owner or operator must not cause to be discharged into the atmosphere from the affected 
facility any gases which exhibit 20 percent opacity or greater.

(2) Except as provided in paragraph (b)(2)(iii) of this section, for each thermal dryer constructed, 
reconstructed, or modified after May 27, 2009, the owner or operator must meet the requirements for 
SO2 emissions in either paragraph (b)(2)(i) or (b)(2)(ii) of this section.

(i) The owner or operator must not cause to be discharged into the atmosphere from the affected 
facility any gases that contain SO2 in excess of 85 ng/J (0.20 lb/MMBtu) heat input; or

(ii) The owner or operator must not cause to be discharged into the atmosphere from the affected 
facility any gases that either contain SO2 in excess of 520 ng/J (1.20 lb/MMBtu) heat input or contain 
SO2 in excess of 10 percent of the potential combustion concentration ( i.e., the facility must achieve 
at least a 90 percent reduction of the potential combustion concentration and may not exceed a 
maximum emissions rate of 1.2 lb/MMBtu (520 ng/J)).

(iii) Thermal dryers that receive all of their thermal input from a source other than coal or residual 
oil, that receive all of their thermal input from a source subject to an SO2 limit under another subpart of 
this part, or that use waste heat or residual from the combustion of coal or residual oil as their only 
thermal input are not subject to the SO2 limits of this section.

(3) Except as provided in paragraph (b)(3)(iii) of this section, the owner or operator must meet the 
requirements for combined NOX and CO emissions in paragraph (b)(3)(i) or (b)(3)(ii) of this section, as 
applicable to the affected facility.

(i) For each thermal dryer constructed after May 27, 2009, the owner or operator must not cause 
to be discharged into the atmosphere from the affected facility any gases which contain a combined 
concentration of NOX and CO in excess of 280 ng/J (0.65 lb/MMBtu) heat input.

(ii) For each thermal dryer reconstructed or modified after May 27, 2009, the owner or operator 
must not cause to be discharged into the atmosphere from the affected facility any gases which 
contain combined concentration of NOX and CO in excess of 430 ng/J (1.0 lb/MMBtu) heat input.

(iii) Thermal dryers that receive all of their thermal input from a source other than coal or residual 
oil, that receive all of their thermal input from a source subject to a NOX limit and/or CO limit under 
another subpart of this part, or that use waste heat or residual from the combustion of coal or residual 
oil as their only thermal input, are not subject to the combined NOX and CO limits of this section.



(c) Thermal dryers receiving all of their thermal input from an affected facility covered under 
another 40 CFR Part 60 subpart must meet the applicable requirements in that subpart but are not 
subject to the requirements in this subpart.

§ 60.253   Standards for pneumatic coal-cleaning equipment.

(a) On and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator of pneumatic coal-cleaning equipment 
constructed, reconstructed, or modified on or before April 28, 2008, must meet the requirements of 
paragraphs (a)(1) and (a)(2) of this section.

(1) The owner or operator must not cause to be discharged into the atmosphere from the 
pneumatic coal-cleaning equipment any gases that contain PM in excess of 0.040 g/dscm (0.017 
gr/dscf); and

(2) The owner or operator must not cause to be discharged into the atmosphere from the 
pneumatic coal-cleaning equipment any gases that exhibit 10 percent opacity or greater.

(b) On and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator of pneumatic coal-cleaning equipment 
constructed, reconstructed, or modified after April 28, 2008, must meet the requirements in 
paragraphs (b)(1) and (b)(2) of this section.

(1) The owner of operator must not cause to be discharged into the atmosphere from the 
pneumatic coal-cleaning equipment any gases that contain PM in excess or 0.023 g/dscm (0.010 
gr/dscf); and

(2) The owner or operator must not cause to be discharged into the atmosphere from the 
pneumatic coal-cleaning equipment any gases that exhibit greater than 5 percent opacity.

§ 60.254   Standards for coal processing and conveying equipment, coal storage systems, 
transfer and loading systems, and open storage piles.

(a) On and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator shall not cause to be discharged into 
the atmosphere from any coal processing and conveying equipment, coal storage system, or coal 
transfer and loading system processing coal constructed, reconstructed, or modified on or before April 
28, 2008, gases which exhibit 20 percent opacity or greater.

(b) On and after the date on which the performance test is conducted or required to be completed 
under § 60.8, whichever date comes first, an owner or operator of any coal processing and conveying 
equipment, coal storage system, or coal transfer and loading system processing coal constructed, 
reconstructed, or modified after April 28, 2008, must meet the requirements in paragraphs (b)(1) 
through (3) of this section, as applicable to the affected facility.

(1) Except as provided in paragraph (b)(3) of this section, the owner or operator must not cause to 
be discharged into the atmosphere from the affected facility any gases which exhibit 10 percent 
opacity or greater.

(2) The owner or operator must not cause to be discharged into the atmosphere from any 
mechanical vent on an affected facility gases which contain particulate matter in excess of 0.023 
g/dscm (0.010 gr/dscf).

(3) Equipment used in the loading, unloading, and conveying operations of open storage piles are 
not subject to the opacity limitations of paragraph (b)(1) of this section.

(c) The owner or operator of an open storage pile, which includes the equipment used in the 
loading, unloading, and conveying operations of the affected facility, constructed, reconstructed, or 
modified after May 27, 2009, must prepare and operate in accordance with a submitted fugitive coal 



dust emissions control plan that is appropriate for the site conditions as specified in paragraphs (c)(1) 
through (6) of this section.

(1) The fugitive coal dust emissions control plan must identify and describe the control measures 
the owner or operator will use to minimize fugitive coal dust emissions from each open storage pile.

(2) For open coal storage piles, the fugitive coal dust emissions control plan must require that one 
or more of the following control measures be used to minimize to the greatest extent practicable 
fugitive coal dust: Locating the source inside a partial enclosure, installing and operating a water spray 
or fogging system, applying appropriate chemical dust suppression agents on the source (when the 
provisions of paragraph (c)(6) of this section are met), use of a wind barrier, compaction, or use of a 
vegetative cover. The owner or operator must select, for inclusion in the fugitive coal dust emissions 
control plan, the control measure or measures listed in this paragraph that are most appropriate for 
site conditions. The plan must also explain how the measure or measures selected are applicable and 
appropriate for site conditions. In addition, the plan must be revised as needed to reflect any changing 
conditions at the source.

(3) Any owner or operator of an affected facility that is required to have a fugitive coal dust 
emissions control plan may petition the Administrator to approve, for inclusion in the plan for the 
affected facility, alternative control measures other than those specified in paragraph (c)(2) of this 
section as specified in paragraphs (c)(3)(i) through (iv) of this section.

(i) The petition must include a description of the alternative control measures, a copy of the 
fugitive coal dust emissions control plan for the affected facility that includes the alternative control 
measures, and information sufficient for EPA to evaluate the demonstrations required by paragraph (c)
(3)(ii) of this section.

(ii) The owner or operator must either demonstrate that the fugitive coal dust emissions control 
plan that includes the alternate control measures will provide equivalent overall environmental 
protection or demonstrate that it is either economically or technically infeasible for the affected facility 
to use the control measures specifically identified in paragraph (c)(2).

(iii) While the petition is pending, the owner or operator must comply with the fugitive coal dust 
emissions control plan including the alternative control measures submitted with the petition. 
Operation in accordance with the plan submitted with the petition shall be deemed to constitute 
compliance with the requirement to operate in accordance with a fugitive coal dust emissions control 
plan that contains one of the control measures specifically identified in paragraph (c)(2) of this section 
while the petition is pending.

(iv) If the petition is approved by the Administrator, the alternative control measures will be 
approved for inclusion in the fugitive coal dust emissions control plan for the affected facility. In lieu of 
amending this subpart, a letter will be sent to the facility describing the specific control measures 
approved. The facility shall make any such letters and the applicable fugitive coal dust emissions 
control plan available to the public. If the Administrator determines it is appropriate, the conditions and 
requirements of the letter can be reviewed and changed at any point.

(4) The owner or operator must submit the fugitive coal dust emissions control plan to the 
Administrator or delegated authority as specified in paragraphs (c)(4)(i) and (c)(4)(ii) of this section.

(i) The plan must be submitted to the Administrator or delegated authority prior to startup of the 
new, reconstructed, or modified affected facility, or 30 days after the effective date of this rule, 
whichever is later.

(ii) The plan must be revised as needed to reflect any changing conditions at the source. Such 
revisions must be dated and submitted to the Administrator or delegated authority before a source can 
operate pursuant to these revisions. The Administrator or delegated authority may also object to such 
revisions as specified in paragraph (c)(5) of this section.

(5) The Administrator or delegated authority may object to the fugitive coal dust emissions control 
plan as specified in paragraphs (c)(5)(i) and (c)(5)(ii) of this section.



(i) The Administrator or delegated authority may object to any fugitive coal dust emissions control 
plan that it has determined does not meet the requirements of paragraphs (c)(1) and (c)(2) of this 
section.

(ii) If an objection is raised, the owner or operator, within 30 days from receipt of the objection, 
must submit a revised fugitive coal dust emissions control plan to the Administrator or delegated 
authority. The owner or operator must operate in accordance with the revised fugitive coal dust 
emissions control plan. The Administrator or delegated authority retain the right, under paragraph (c)
(5) of this section, to object to the revised control plan if it determines the plan does not meet the 
requirements of paragraphs (c)(1) and (c)(2) of this section.

(6) Where appropriate chemical dust suppression agents are selected by the owner or operator as 
a control measure to minimize fugitive coal dust emissions, (1) only chemical dust suppressants with 
Occupational Safety and Health Administration (OSHA)-compliant material safety data sheets (MSDS) 
are to be allowed; (2) the MSDS must be included in the fugitive coal dust emissions control plan; and 
(3) the owner or operator must consider and document in the fugitive coal dust emissions control plan 
the site-specific impacts associated with the use of such chemical dust suppressants.

§ 60.255   Performance tests and other compliance requirements.

(a) An owner or operator of each affected facility that commenced construction, reconstruction, or 
modification on or before April 28, 2008, must conduct all performance tests required by § 60.8 to 
demonstrate compliance with the applicable emission standards using the methods identified in 
§ 60.257.

(b) An owner or operator of each affected facility that commenced construction, reconstruction, or 
modification after April 28, 2008, must conduct performance tests according to the requirements of 
§ 60.8 and the methods identified in § 60.257 to demonstrate compliance with the applicable 
emissions standards in this subpart as specified in paragraphs (b)(1) and (2) of this section.

(1) For each affected facility subject to a PM, SO2 , or combined NOX and CO emissions standard, 
an initial performance test must be performed. Thereafter, a new performance test must be conducted 
according the requirements in paragraphs (b)(1)(i) through (iii) of this section, as applicable.

(i) If the results of the most recent performance test demonstrate that emissions from the affected 
facility are greater than 50 percent of the applicable emissions standard, a new performance test must 
be conducted within 12 calendar months of the date that the previous performance test was required 
to be completed.

(ii) If the results of the most recent performance test demonstrate that emissions from the affected 
facility are 50 percent or less of the applicable emissions standard, a new performance test must be 
conducted within 24 calendar months of the date that the previous performance test was required to 
be completed.

(iii) An owner or operator of an affected facility that has not operated for the 60 calendar days 
prior to the due date of a performance test is not required to perform the subsequent performance test 
until 30 calendar days after the next operating day.

(2) For each affected facility subject to an opacity standard, an initial performance test must be 
performed. Thereafter, a new performance test must be conducted according to the requirements in 
paragraphs (b)(2)(i) through (iii) of this section, as applicable, except as provided for in paragraphs (e) 
and (f) of this section. Performance test and other compliance requirements for coal truck dump 
operations are specified in paragraph (h) of this section.

(i) If any 6-minute average opacity reading in the most recent performance test exceeds half the 
applicable opacity limit, a new performance test must be conducted within 90 operating days of the 
date that the previous performance test was required to be completed.



(ii) If all 6-minute average opacity readings in the most recent performance test are equal to or 
less than half the applicable opacity limit, a new performance test must be conducted within 12 
calendar months of the date that the previous performance test was required to be completed.

(iii) An owner or operator of an affected facility continuously monitoring scrubber parameters as 
specified in § 60.256(b)(2) is exempt from the requirements in paragraphs (b)(2)(i) and (ii) if opacity 
performance tests are conducted concurrently with (or within a 60-minute period of) PM performance 
tests.

(c) If any affected coal processing and conveying equipment ( e.g., breakers, crushers, screens, 
conveying systems), coal storage systems, or coal transfer and loading systems that commenced 
construction, reconstruction, or modification after April 28, 2008, are enclosed in a building, and 
emissions from the building do not exceed any of the standards in §  60.254 that apply to the affected 
facility, then the facility shall be deemed to be in compliance with such standards.

(d) An owner or operator of an affected facility (other than a thermal dryer) that commenced 
construction, reconstruction, or modification after April 28, 2008, is subject to a PM emission standard 
and uses a control device with a design controlled potential PM emissions rate of 1.0 Mg (1.1 tons) per 
year or less is exempted from the requirements of paragraphs (b)(1)(i) and (ii) of this section provided 
that the owner or operator meets all of the conditions specified in paragraphs (d)(1) through (3) of this 
section. This exemption does not apply to thermal dryers.

(1) PM emissions, as determined by the most recent performance test, are less than or equal to 
the applicable limit,

(2) The control device manufacturer's recommended maintenance procedures are followed, and

(3) All 6-minute average opacity readings from the most recent performance test are equal to or 
less than half the applicable opacity limit or the monitoring requirements in paragraphs (e) or (f) of this 
section are followed.

(e) For an owner or operator of a group of up to five of the same type of affected facilities that 
commenced construction, reconstruction, or modification after April 28, 2008, that are subject to PM 
emissions standards and use identical control devices, the Administrator or delegated authority may 
allow the owner or operator to use a single PM performance test for one of the affected control devices 
to demonstrate that the group of affected facilities is in compliance with the applicable emissions 
standards provided that the owner or operator meets all of the conditions specified in paragraphs (e)
(1) through (3) of this section.

(1) PM emissions from the most recent performance test for each individual affected facility are 90 
percent or less of the applicable PM standard;

(2) The manufacturer's recommended maintenance procedures are followed for each control 
device; and

(3) A performance test is conducted on each affected facility at least once every 5 calendar years.

(f) As an alternative to meeting the requirements in paragraph (b)(2) of this section, an owner or 
operator of an affected facility that commenced construction, reconstruction, or modification after April 
28, 2008, may elect to comply with the requirements in paragraph (f)(1) or (f)(2) of this section.

(1) Monitor visible emissions from each affected facility according to the requirements in 
paragraphs (f)(1)(i) through (iii) of this section.

(i) Conduct one daily 15-second observation each operating day for each affected facility (during 
normal operation) when the coal preparation and processing plant is in operation. Each observation 
must be recorded as either visible emissions observed or no visible emissions observed. Each 
observer determining the presence of visible emissions must meet the training requirements specified 
in § 2.3 of Method 22 of appendix A-7 of this part. If visible emissions are observed during any 15-
second observation, the owner or operator must adjust the operation of the affected facility and 



demonstrate within 24 hours that no visible emissions are observed from the affected facility. If visible 
emissions are observed, a Method 9, of appendix A-4 of this part, performance test must be 
conducted within 45 operating days.

(ii) Conduct monthly visual observations of all process and control equipment. If any deficiencies 
are observed, the necessary maintenance must be performed as expeditiously as possible.

(iii) Conduct a performance test using Method 9 of appendix A-4 of this part at least once every 5 
calendar years for each affected facility.

(2) Prepare a written site-specific monitoring plan for a digital opacity compliance system for 
approval by the Administrator or delegated authority. The plan shall require observations of at least 
one digital image every 15 seconds for 10-minute periods (during normal operation) every operating 
day. An approvable monitoring plan must include a demonstration that the occurrences of visible 
emissions are not in excess of 5 percent of the observation period. For reference purposes in 
preparing the monitoring plan, see OAQPS “Determination of Visible Emission Opacity from Stationary 
Sources Using Computer-Based Photographic Analysis Systems.” This document is available from the 
U.S. Environmental Protection Agency (U.S. EPA); Office of Air Quality and Planning Standards; 
Sector Policies and Programs Division; Measurement Group (D243-02), Research Triangle Park, NC 
27711. This document is also available on the Technology Transfer Network (TTN) under Emission 
Measurement Center Preliminary Methods. The monitoring plan approved by the Administrator or 
delegated authority shall be implemented by the owner or operator.

(g) As an alternative to meeting the requirements in paragraph (b)(2) of this section, an owner or 
operator of an affected facility that commenced construction, reconstruction, or modification after April 
28, 2008, subject to a visible emissions standard under this subpart may install, operate, and maintain 
a continuous opacity monitoring system (COMS). Each COMS used to comply with provisions of this 
subpart must be installed, calibrated, maintained, and continuously operated according to the 
requirements in paragraphs (g)(1) and (2) of this section.

(1) The COMS must meet Performance Specification 1 in 40 CFR part 60, appendix B.

(2) The COMS must comply with the quality assurance requirements in paragraphs (g)(2)(i) 
through (v) of this section.

(i) The owner or operator must automatically (intrinsic to the opacity monitor) check the zero and 
upscale (span) calibration drifts at least once daily. For particular COMS, the acceptable range of zero 
and upscale calibration materials is as defined in the applicable version of Performance Specification 1 
in 40 CFR part 60, appendix B.

(ii) The owner or operator must adjust the zero and span whenever the 24-hour zero drift or 24-
hour span drift exceeds 4 percent opacity. The COMS must allow for the amount of excess zero and 
span drift measured at the 24-hour interval checks to be recorded and quantified. The optical surfaces 
exposed to the effluent gases must be cleaned prior to performing the zero and span drift adjustments, 
except for systems using automatic zero adjustments. For systems using automatic zero adjustments, 
the optical surfaces must be cleaned when the cumulative automatic zero compensation exceeds 4 
percent opacity.

(iii) The owner or operator must apply a method for producing a simulated zero opacity condition 
and an upscale (span) opacity condition using a certified neutral density filter or other related 
technique to produce a known obscuration of the light beam. All procedures applied must provide a 
system check of the analyzer internal optical surfaces and all electronic circuitry including the lamp 
and photodetector assembly.

(iv) Except during periods of system breakdowns, repairs, calibration checks, and zero and span 
adjustments, the COMS must be in continuous operation and must complete a minimum of one cycle 
of sampling and analyzing for each successive 10-second period and one cycle of data recording for 
each successive 6-minute period.



(v) The owner or operator must reduce all data from the COMS to 6-minute averages. Six-minute 
opacity averages must be calculated from 36 or more data points equally spaced over each 6-minute 
period. Data recorded during periods of system breakdowns, repairs, calibration checks, and zero and 
span adjustments must not be included in the data averages. An arithmetic or integrated average of all 
data may be used.

(h) The owner or operator of each affected coal truck dump operation that commenced 
construction, reconstruction, or modification after April 28, 2008, must meet the requirements specified 
in paragraphs (h)(1) through (3) of this section.

(1) Conduct an initial performance test using Method 9 of appendix A-4 of this part according to 
the requirements in paragraphs (h)(1)(i) and(ii).

(i) Opacity readings shall be taken during the duration of three separate truck dump events. Each 
truck dump event commences when the truck bed begins to elevate and concludes when the truck bed 
returns to a horizontal position.

(ii) Compliance with the applicable opacity limit is determined by averaging all 15-second opacity 
readings made during the duration of three separate truck dump events.

(2) Conduct monthly visual observations of all process and control equipment. If any deficiencies 
are observed, the necessary maintenance must be performed as expeditiously as possible.

(3) Conduct a performance test using Method 9 of appendix A-4 of this part at least once every 5 
calendar years for each affected facility.

§ 60.256   Continuous monitoring requirements.

(a) The owner or operator of each affected facility constructed, reconstructed, or modified on or 
before April 28, 2008, must meet the monitoring requirements specified in paragraphs (a)(1) and (2) of 
this section, as applicable to the affected facility.

(1) The owner or operator of any thermal dryer shall install, calibrate, maintain, and continuously 
operate monitoring devices as follows:

(i) A monitoring device for the measurement of the temperature of the gas stream at the exit of the 
thermal dryer on a continuous basis. The monitoring device is to be certified by the manufacturer to be 
accurate within ±1.7 °C (±3 °F).

(ii) For affected facilities that use wet scrubber emission control equipment:

(A) A monitoring device for the continuous measurement of the pressure loss through the venturi 
constriction of the control equipment. The monitoring device is to be certified by the manufacturer to 
be accurate within ±1 inch water gauge.

(B) A monitoring device for the continuous measurement of the water supply pressure to the 
control equipment. The monitoring device is to be certified by the manufacturer to be accurate within 
±5 percent of design water supply pressure. The pressure sensor or tap must be located close to the 
water discharge point. The Administrator shall have discretion to grant requests for approval of 
alternative monitoring locations.

(2) All monitoring devices under paragraph (a) of this section are to be recalibrated annually in 
accordance with procedures under § 60.13(b).

(b) The owner or operator of each affected facility constructed, reconstructed, or modified after 
April 28, 2008, that has one or more mechanical vents must install, calibrate, maintain, and 
continuously operate the monitoring devices specified in paragraphs (b)(1) through (3) of this section, 
as applicable to the mechanical vent and any control device installed on the vent.



(1) For mechanical vents with fabric filters (baghouses) with design controlled potential PM 
emissions rates of 25 Mg (28 tons) per year or more, a bag leak detection system according to the 
requirements in paragraph (c) of this section.

(2) For mechanical vents with wet scrubbers, monitoring devices according to the requirements in 
paragraphs (b)(2)(i) through (iv) of this section.

(i) A monitoring device for the continuous measurement of the pressure loss through the venturi 
constriction of the control equipment. The monitoring device is to be certified by the manufacturer to 
be accurate within ±1 inch water gauge.

(ii) A monitoring device for the continuous measurement of the water supply flow rate to the 
control equipment. The monitoring device is to be certified by the manufacturer to be accurate within 
±5 percent of design water supply flow rate.

(iii) A monitoring device for the continuous measurement of the pH of the wet scrubber liquid. The 
monitoring device is to be certified by the manufacturer to be accurate within ±5 percent of design pH.

(iv) An average value for each monitoring parameter must be determined during each 
performance test. Each monitoring parameter must then be maintained within 10 percent of the value 
established during the most recent performance test on an operating day average basis.

(3) For mechanical vents with control equipment other than wet scrubbers, a monitoring device for 
the continuous measurement of the reagent injection flow rate to the control equipment, as applicable. 
The monitoring device is to be certified by the manufacturer to be accurate within ±5 percent of design 
injection flow rate. An average reagent injection flow rate value must be determined during each 
performance test. The reagent injection flow rate must then be maintained within 10 percent of the 
value established during the most recent performance test on an operating day average basis.

(c) Each bag leak detection system used to comply with provisions of this subpart must be 
installed, calibrated, maintained, and continuously operated according to the requirements in 
paragraphs (c)(1) through (3) of this section.

(1) The bag leak detection system must meet the specifications and requirements in paragraphs 
(c)(1)(i) through (viii) of this section.

(i) The bag leak detection system must be certified by the manufacturer to be capable of detecting 
PM emissions at concentrations of 1 milligram per dry standard cubic meter (mg/dscm) (0.00044 
grains per actual cubic foot (gr/acf)) or less.

(ii) The bag leak detection system sensor must provide output of relative PM loadings. The owner 
or operator shall continuously record the output from the bag leak detection system using electronic or 
other means ( e.g., using a strip chart recorder or a data logger).

(iii) The bag leak detection system must be equipped with an alarm system that will sound when 
the system detects an increase in relative particulate loading over the alarm set point established 
according to paragraph (c)(1)(iv) of this section, and the alarm must be located such that it can be 
heard by the appropriate plant personnel.

(iv) In the initial adjustment of the bag leak detection system, the owner or operator must 
establish, at a minimum, the baseline output by adjusting the sensitivity (range) and the averaging 
period of the device, the alarm set points, and the alarm delay time.

(v) Following initial adjustment, the owner or operator must not adjust the averaging period, alarm 
set point, or alarm delay time without approval from the Administrator or delegated authority except as 
provided in paragraph (c)(2)(vi) of this section.

(vi) Once per quarter, the owner or operator may adjust the sensitivity of the bag leak detection 
system to account for seasonal effects, including temperature and humidity, according to the 
procedures identified in the site-specific monitoring plan required by paragraph (c)(2) of this section.



(vii) The owner or operator must install the bag leak detection sensor downstream of the fabric 
filter.

(viii) Where multiple detectors are required, the system's instrumentation and alarm may be 
shared among detectors.

(2) The owner or operator must develop and submit to the Administrator or delegated authority for 
approval a site-specific monitoring plan for each bag leak detection system. This plan must be 
submitted to the Administrator or delegated authority 30 days prior to startup of the affected facility. 
The owner or operator must operate and maintain the bag leak detection system according to the site-
specific monitoring plan at all times. Each monitoring plan must describe the items in paragraphs (c)(2)
(i) through (vi) of this section.

(i) Installation of the bag leak detection system;

(ii) Initial and periodic adjustment of the bag leak detection system, including how the alarm set-
point will be established;

(iii) Operation of the bag leak detection system, including quality assurance procedures;

(iv) How the bag leak detection system will be maintained, including a routine maintenance 
schedule and spare parts inventory list;

(v) How the bag leak detection system output will be recorded and stored; and

(vi) Corrective action procedures as specified in paragraph (c)(3) of this section. In approving the 
site-specific monitoring plan, the Administrator or delegated authority may allow the owner and 
operator more than 3 hours to alleviate a specific condition that causes an alarm if the owner or 
operator identifies in the monitoring plan this specific condition as one that could lead to an alarm, 
adequately explains why it is not feasible to alleviate this condition within 3 hours of the time the alarm 
occurs, and demonstrates that the requested time will ensure alleviation of this condition as 
expeditiously as practicable.

(3) For each bag leak detection system, the owner or operator must initiate procedures to 
determine the cause of every alarm within 1 hour of the alarm. Except as provided in paragraph (c)(2)
(vi) of this section, the owner or operator must alleviate the cause of the alarm within 3 hours of the 
alarm by taking whatever corrective action(s) are necessary. Corrective actions may include, but are 
not limited to the following:

(i) Inspecting the fabric filter for air leaks, torn or broken bags or filter media, or any other 
condition that may cause an increase in PM emissions;

(ii) Sealing off defective bags or filter media;

(iii) Replacing defective bags or filter media or otherwise repairing the control device;

(iv) Sealing off a defective fabric filter compartment;

(v) Cleaning the bag leak detection system probe or otherwise repairing the bag leak detection 
system; or

(vi) Shutting down the process producing the PM emissions.

§ 60.257   Test methods and procedures.

(a) The owner or operator must determine compliance with the applicable opacity standards as 
specified in paragraphs (a)(1) through (3) of this section.

(1) Method 9 of appendix A-4 of this part and the procedures in § 60.11 must be used to 
determine opacity, with the exceptions specified in paragraphs (a)(1)(i) and (ii).



(i) The duration of the Method 9 of appendix A-4 of this part performance test shall be 1 hour (ten 
6-minute averages).

(ii) If, during the initial 30 minutes of the observation of a Method 9 of appendix A-4 of this part 
performance test, all of the 6-minute average opacity readings are less than or equal to half the 
applicable opacity limit, then the observation period may be reduced from 1 hour to 30 minutes.

(2) To determine opacity for fugitive coal dust emissions sources, the additional requirements 
specified in paragraphs (a)(2)(i) through (iii) must be used.

(i) The minimum distance between the observer and the emission source shall be 5.0 meters (16 
feet), and the sun shall be oriented in the 140-degree sector of the back.

(ii) The observer shall select a position that minimizes interference from other fugitive coal dust 
emissions sources and make observations such that the line of vision is approximately perpendicular 
to the plume and wind direction.

(iii) The observer shall make opacity observations at the point of greatest opacity in that portion of 
the plume where condensed water vapor is not present. Water vapor is not considered a visible 
emission.

(3) A visible emissions observer may conduct visible emission observations for up to three 
fugitive, stack, or vent emission points within a 15-second interval if the following conditions specified 
in paragraphs (a)(3)(i) through (iii) of this section are met.

(i) No more than three emissions points may be read concurrently.

(ii) All three emissions points must be within a 70 degree viewing sector or angle in front of the 
observer such that the proper sun position can be maintained for all three points.

(iii) If an opacity reading for any one of the three emissions points is within 5 percent opacity from 
the applicable standard (excluding readings of zero opacity), then the observer must stop taking 
readings for the other two points and continue reading just that single point.

(b) The owner or operator must conduct all performance tests required by § 60.8 to demonstrate 
compliance with the applicable emissions standards specified in § 60.252 according to the 
requirements in § 60.8 using the applicable test methods and procedures in paragraphs (b)(1) through 
(8) of this section.

(1) Method 1 or 1A of appendix A-4 of this part shall be used to select sampling port locations and 
the number of traverse points in each stack or duct. Sampling sites must be located at the outlet of the 
control device (or at the outlet of the emissions source if no control device is present) prior to any 
releases to the atmosphere.

(2) Method 2, 2A, 2C, 2D, 2F, or 2G of appendix A-4 of this part shall be used to determine the 
volumetric flow rate of the stack gas.

(3) Method 3, 3A, or 3B of appendix A-4 of this part shall be used to determine the dry molecular 
weight of the stack gas. The owner or operator may use ANSI/ASME PTC 19.10-1981, “Flue and 
Exhaust Gas Analyses (incorporated by reference— see § 60.17) as an alternative to Method 3B of 
appendix A-2 of this part.

(4) Method 4 of appendix A-4 of this part shall be used to determine the moisture content of the 
stack gas.

(5) Method 5, 5B or 5D of appendix A-4 of this part or Method 17 of appendix A-7 of this part shall 
be used to determine the PM concentration as follows:

(i) The sampling time and sample volume for each run shall be at least 60 minutes and 0.85 dscm 
(30 dscf). Sampling shall begin no less than 30 minutes after startup and shall terminate before 



shutdown procedures begin. A minimum of three valid test runs are needed to comprise a PM 
performance test.

(ii) Method 5 of appendix A of this part shall be used only to test emissions from affected facilities 
without wet flue gas desulfurization (FGD) systems.

(iii) Method 5B of appendix A of this part is to be used only after wet FGD systems.

(iv) Method 5D of appendix A-4 of this part shall be used for positive pressure fabric filters and 
other similar applications ( e.g., stub stacks and roof vents).

(v) Method 17 of appendix A-6 of this part may be used at facilities with or without wet scrubber 
systems provided the stack gas temperature does not exceed a temperature of 160 ° C (320 ° F). The 
procedures of sections 8.1 and 11.1 of Method 5B of appendix A-3 of this part may be used in Method 
17 of appendix A-6 of this part only if it is used after a wet FGD system. Do not use Method 17 of 
appendix A-6 of this part after wet FGD systems if the effluent is saturated or laden with water 
droplets.

(6) Method 6, 6A, or 6C of appendix A-4 of this part shall be used to determine the SO2 
concentration. A minimum of three valid test runs are needed to comprise an SO2 performance test.

(7) Method 7 or 7E of appendix A-4 of this part shall be used to determine the NOX concentration. 
A minimum of three valid test runs are needed to comprise an NOX performance test.

(8) Method 10 of appendix A-4 of this part shall be used to determine the CO concentration. A 
minimum of three valid test runs are needed to comprise a CO performance test. CO performance 
tests are conducted concurrently (or within a 60-minute period) with NOX performance tests.

§ 60.258   Reporting and recordkeeping.

(a) The owner or operator of a coal preparation and processing plant that commenced 
construction, reconstruction, or modification after April 28, 2008, shall maintain in a logbook (written or 
electronic) on-site and make it available upon request. The logbook shall record the following:

(1) The manufacturer's recommended maintenance procedures and the date and time of any 
maintenance and inspection activities and the results of those activities. Any variance from 
manufacturer recommendation, if any, shall be noted.

(2) The date and time of periodic coal preparation and processing plant visual observations, 
noting those sources with visible emissions along with corrective actions taken to reduce visible 
emissions. Results from the actions shall be noted.

(3) The amount and type of coal processed each calendar month.

(4) The amount of chemical stabilizer or water purchased for use in the coal preparation and 
processing plant.

(5) Monthly certification that the dust suppressant systems were operational when any coal was 
processed and that manufacturer's recommendations were followed for all control systems. Any 
variance from the manufacturer's recommendations, if any, shall be noted.

(6) Monthly certification that the fugitive coal dust emissions control plan was implemented as 
described. Any variance from the plan, if any, shall be noted. A copy of the applicable fugitive coal 
dust emissions control plan and any letters from the Administrator providing approval of any alternative 
control measures shall be maintained with the logbook. Any actions, e.g. objections, to the plan and 
any actions relative to the alternative control measures, e.g. approvals, shall be noted in the logbook 
as well.

(7) For each bag leak detection system, the owner or operator must keep the records specified in 
paragraphs (a)(7)(i) through (iii) of this section.
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(i) Records of the bag leak detection system output;

(ii) Records of bag leak detection system adjustments, including the date and time of the 
adjustment, the initial bag leak detection system settings, and the final bag leak detection settings; and

(iii) The date and time of all bag leak detection system alarms, the time that procedures to 
determine the cause of the alarm were initiated, the cause of the alarm, an explanation of the actions 
taken, the date and time the cause of the alarm was alleviated, and whether the cause of the alarm 
was alleviated within 3 hours of the alarm.

(8) A copy of any applicable monitoring plan for a digital opacity compliance system and monthly 
certification that the plan was implemented as described. Any variance from plan, if any, shall be 
noted.

(9) During a performance test of a wet scrubber, and each operating day thereafter, the owner or 
operator shall record the measurements of the scrubber pressure loss, water supply flow rate, and pH 
of the wet scrubber liquid.

(10) During a performance test of control equipment other than a wet scrubber, and each 
operating day thereafter, the owner or operator shall record the measurements of the reagent injection 
flow rate, as applicable.

(b) For the purpose of reports required under section 60.7(c), any owner operator subject to the 
provisions of this subpart also shall report semiannually periods of excess emissions as follow:

(1) The owner or operator of an affected facility with a wet scrubber shall submit semiannual 
reports to the Administrator or delegated authority of occurrences when the measurements of the 
scrubber pressure loss, water supply flow rate, or pH of the wet scrubber liquid vary by more than 10 
percent from the average determined during the most recent performance test.

(2) The owner or operator of an affected facility with control equipment other than a wet scrubber 
shall submit semiannual reports to the Administrator or delegated authority of occurrences when the 
measurements of the reagent injection flow rate, as applicable, vary by more than 10 percent from the 
average determined during the most recent performance test.

(3) All 6-minute average opacities that exceed the applicable standard.

(c) The owner or operator of an affected facility shall submit the results of initial performance tests 
to the Administrator or delegated authority, consistent with the provisions of section 60.8. The owner 
or operator who elects to comply with the reduced performance testing provisions of sections 60.255
(c) or (d) shall include in the performance test report identification of each affected facility that will be 
subject to the reduced testing. The owner or operator electing to comply with section 60.255(d) shall 
also include information which demonstrates that the control devices are identical.

(d) After July 1, 2011, within 60 days after the date of completing each performance evaluation 
conducted to demonstrate compliance with this subpart, the owner or operator of the affected facility 
must submit the test data to EPA by successfully entering the data electronically into EPA's WebFIRE 
data base available at http://cfpub.epa.gov/oarweb/index.cfm?action=fire.main. For performance tests 
that cannot be entered into WebFIRE ( i.e., Method 9 of appendix A-4 of this part opacity performance 
tests) the owner or operator of the affected facility must mail a summary copy to United States 
Environmental Protection Agency; Energy Strategies Group; 109 TW Alexander DR; mail code: D243-
01; RTP, NC 27711.
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11.9  Western Surface Coal Mining

11.9.1  General1

There are 12 major coal fields in the western states (excluding the Pacific Coast and Alaskan
fields), as shown in Figure 11.9-1.  Together, they account for more than 64 percent of the surface minable
coal reserves in the United States.2  The 12 coal fields have varying characteristics that may influence
fugitive dust emission rates from mining operations including overburden and coal seam thicknesses and
structure, mining equipment, operating procedures, terrain, vegetation, precipitation and surface moisture,
wind speeds, and temperatures.  The operations at a typical western surface mine are shown in
Figure 11.9-2.  All operations that involve movement of soil or coal, or exposure of erodible surfaces,
generate some amount of fugitive dust.

The initial operation is removal of topsoil and subsoil with large scrapers.  The topsoil is carried
by the scrapers to cover a previously mined and regraded area as part of the reclamation process or is
placed in temporary stockpiles.  The exposed overburden, the earth that is between the topsoil and the coal
seam, is leveled, drilled, and blasted.  Then the overburden material is removed down to the coal seam,
usually by a dragline or a shovel and truck operation.  It is placed in the adjacent mined cut, forming a
spoils pile.  The uncovered coal seam is then drilled and blasted.  A shovel or front end loader loads the
broken coal into haul trucks, and it is taken out of the pit along graded haul roads to the tipple, or truck
dump.  Raw coal sometimes may be dumped onto a temporary storage pile and later rehandled by a front
end loader or bulldozer.

At the tipple, the coal is dumped into a hopper that feeds the primary crusher, then is conveyed
through additional coal preparation equipment such as secondary crushers and screens to the storage area. 
If the mine has open storage piles, the crushed coal passes through a coal stacker onto the pile.  The piles,
usually worked by bulldozers, are subject to wind erosion.  From the storage area, the coal is conveyed to a
train loading facility and is put into rail cars.  At a captive mine, coal will go from the storage pile to the
power plant.

During mine reclamation, which proceeds continuously throughout the life of the mine, overburden
spoils piles are smoothed and contoured by bulldozers.  Topsoil is placed on the graded spoils, and the land
is prepared for revegetation by furrowing, mulching, etc.  From the time an area is disturbed until the new
vegetation emerges, all disturbed areas are subject to wind erosion.

11.9.2  Emissions

Predictive emission factor equations for open dust sources at western surface coal mines are
presented in Tables 11.9-1 and 11.9-2.  Each equation applies to a single dust-generating activity, such as
vehicle traffic on haul roads.  The predictive equation explains much of the observed variance in emission
factors by relating emissions to three sets of source parameters:  (1) measures of source activity or energy
expended (e. g., speed and weight of a vehicle traveling on an unpaved road); (2) properties of the material
being disturbed (e. g., suspendable fines in the surface material of an unpaved road); and (3) climate (in
this case, mean wind speed).
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Figure 11.9-1.  Coal fields of the western United States.3
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11.9-3 Figure 11.9-2. Operations at typical western surface coal mines.
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The equations may be used to estimate particulate emissions generated per unit of source extent or
activity (e. g., distance traveled by a haul truck or mass of material transferred).  The equations were
developed through field sampling of various western surface mine types and are thus applicable to any of
the surface coal mines located in the western United States.

In Tables 11.9-1 and 11.9-2, the assigned quality ratings apply within the ranges of source
conditions that were tested in developing the equations given in Table 11.9-3.  However, the equations
should be derated 1 letter value (e. g., A to B) if applied to eastern surface coal mines.

In using the equations to estimate emissions from sources found in a specific western surface mine,
it is necessary that reliable values for correction parameters be determined for the specific sources of
interest if the assigned quality ratings of the equations are to be applicable.  For example, actual silt content
of coal or overburden measured at a facility should be used instead of estimated values.  In the event that
site-specific values for correction parameters cannot be obtained, the appropriate geometric mean values
from Table 11.9-3 may be used, but the assigned quality rating of each emission factor equation should be
reduced by 1 level (e. g., A to B).

Emission factors for open dust sources not covered in Table 11.9-3 are in Table 11.9-4. These
factors were determined through source testing at various western coal mines.

The factors in Table 11.9-4 for mine locations I through V were developed for specific
geographical areas.  Tables 11.9-5 and 11.9-6 present characteristics of each of these mines (areas).  A
“mine-specific” emission factor should be used only if the characteristics of the mine for which an
emissions estimate is needed are very similar to those of the mine for which the emission factor was
developed.  The other (nonspecific) emission factors were developed at a variety of mine types and thus are
applicable to any western surface coal mine.

As an alternative to the single valued emission factors given in Table 11.9-4 for train or truck
loading and for truck or scraper unloading, two empirically derived emission factor equations are presented
in Section 13.2.4 of this document.  Each equation was developed for a source operation (i. e., batch drop
and continuous drop, respectively) comprising a single dust-generating mechanism that crosses industry
lines.

Because the predictive equations allow emission factor adjustment to specific source conditions,
the equations should be used in place of the single-valued factors in Table 11.9-4 for the sources identified
above, if emission estimates for a specific western surface coal mine are needed.  However, the generally
higher quality ratings assigned to the equations are applicable only if:  (1) reliable values of correction
parameters have been determined for the specific sources of interest, and (2) the correction parameter
values lie within the ranges tested in developing the equations.    Caution must be exercised so that only the
unbound (sorbed) moisture (i. e., not any bound moisture) is used in determining the moisture content for
input to the Chapter 13 equations.
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Table 11.9-1 (English Units).  EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES
AT WESTERN SURFACE COAL MINESa

Operation Material

Emissions By Particle Size Range (Aerodynamic Diameter)b,c

Units

EMISSION
FACTOR
RATING

Emission Factor Equations Scaling Factors

TSP #30 µm #15 µm #10 µmd #2.5 µm/TSPe

Blastingf Coal or
  overburden 0.000014(A)1.5 ND 0.52e 0.03 lb/blast  C_DD

Truck loading Coal 1.16
(M)1.2

0.119
(M)0.9

0.75 0.019 lb/ton  BBCC

Bulldozing Coal 78.4 (s)1.2

(M)1.3
18.6 (s)1.5

(M)1.4
0.75 0.022 lb/hr  CCDD

Overburden 5.7 (s)1.2

(M)1.3
1.0 (s) 1.5

(M)1.4
0.75 0.105 lb/hr  BCDD

Dragline Overburden 0.0021 (d)1.1

(M)0.3
0.0021 (d)0.7

(M)0.3
0.75 0.017 lb/yd3  BCDD

Vehicle trafficg

Grading 0.040 (S)2.5 0.051 (S)2.0 0.60 0.031 lb/VMT  CCDD

Active storage pileh

  (wind erosion and
  maintenance) Coal 0.72 u ND ND ND      lb     

(acre)(hr)
Ci_ _ _

a Reference 1, except as noted.  VMT = vehicle miles traveled.  ND = no data.  Quality ratings coded where “Q, X, Y, Z” are ratings for #30 µm,
#15 µm, #10 µm, and #2.5 µm, respectively.  See also note below.

b Particulate matter less than or equal to 30 µm in aerodynamic diameter is sometimes termed “suspendable particulate” and is often used as a
surrogate for TSP (total suspended particulate).  TSP denotes what is measured by a standard high volume sampler (see Section 13.2).

cSymbols for equations:
A = horizontal area (ft2), with blasting depth # 70 ft.  Not for vertical face of a bench.
M = material moisture content (%)
s = material silt content (%)
u = wind speed (mph)
d = drop height (ft)

W = mean vehicle weight (tons)
S = mean vehicle speed (mph)
w = mean number of wheels
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Table 11.9-1 (cont.).
d Multiply the #15-µm equation by this fraction to determine emissions, except as noted.
e Multiply the TSP predictive equation by this fraction to determine emissions.
f Blasting factor taken from a reexamination of field test data reported in Reference 1.  See Reference 4.
g To estimate emissions from traffic on unpaved surfaces by vehicles such as haul trucks, light-to-medium duty vehicles, or scrapers in the travel

mode, see the unpaved road emission factor equation in AP-42 Section 13.2.2.
h Coal storage pile factor taken from Reference 5.  To estimate emissions on a shorter time scale (e. g., worst-case day), see the procedure presented

in Section 13.2.5.
i Rating applicable to mine types I, II, and IV (see Tables 11.9-5 and 11.9-6).

Note:  Section 234 of the Clean Air Act of 1990 required EPA to review and revise the emission factors in this Section (and models used to evaluate
ambient air quality impact), to ensure that they did not overestimate emissions from western surface coal mines.  Due to resource and technical
limitations, the haul road emission factors were isolated to receive the most attention during these studies, as the largest contributor to emissions. 
Resultant model evaluation with revised emission factors have improved model prediction for total suspended particulate (TSP); however, there is
still a tendency for overprediction of particulate matter impact for PM-10, for as yet undetermined causes, prompting the Agency to make a policy
decision not to use them for regulatory applications to these sources.  However, the technical consideration exists that no better alternative data are
currently available and the information should be made known.  Users should accordingly use these factors with caution and awareness of their likely
limitations. 
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Table 11.9-2 (Metric Units).  EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES 
AT WESTERN SURFACE COAL MINESa

Operation Material

Emissions By Particle Size Range (Aerodynamic Diameter)b,c

Units

EMISSION
FACTOR
RATING

Emission Factor Equations Scaling Factors

TSP #30 µm #15 µm #10 µmd #2.5 µm/TSPe

Blastingf Coal or
  overburden 0.00022(A)1.5 ND 0.52e 0.03 kg/blast  C_DD

Truck loading Coal 0.580
(M)1.2

0.0596
(M)0.9

0.75 0.019 kg/Mg  BBCC

Bulldozing Coal 35.6 (s)1.2

(M)1.3
8.44 (s)1.5

(M)1.4
0.75 0.022 kg/hr  CCDD

Overburden 2.6 (s)1.2

(M)1.3
0.45 (s)1.5

(M)1.4
0.75 0.105 kg/hr  BCDD

Dragline Overburden 0.0046 (d)1.1

(M)0.3
0.0029 (d)0.7

(M)0.3
0.75 0.017 kg/m3  BCDD

Vehicle trafficg

Grading 0.0034 (S)2.5 0.0056 (S)2.0 0.60 0.031 kg/VKT  CCDD

Active storage pileh

  (wind erosion and
  maintenance) Coal 1.8 u ND ND ND      kg      

(hectare)(hr)
 Ci_ _ _

a Reference 1, except as noted.  VKT = vehicle kilometers traveled.  ND = no data.  Quality ratings coded as “QXYZ”, where Q, X, Y, and Z are
quality ratings for #30 µm, #15 µm, #10 µm, and #2.5 µm, respectively.  See also note below.

b Particulate matter less than or equal to 30 µm in aerodynamic diameter is sometimes termed “suspendable particulate” and is often used as a
surrogate for TSP (total suspended particulate).  TSP denotes what is measured by a standard high volume sampler (see Section 13.2).

c Symbols for equations:
A = horizontal area (m2), with blasting depth # 21 m.  Not for vertical face of a bench.
M = material moisture content (%)

s = material silt content (%)
u = wind speed (m/sec)
d = drop height (m)

W = mean vehicle weight (Mg)
S = mean vehicle speed (kph)
w = mean number of wheels
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Table 11.9-2 (cont.).
d Multiply the # 15-µm equation by this fraction to determine emissions, except as noted.
e Multiply the TSP predictive equation by this fraction to determine emissions.
f Blasting factor taken from a reexamination of field test data reported in Reference 1.  See Reference 4.
g To estimate emissions from traffic on unpaved surfaces by vehicles such as haul trucks, light-to-medium duty vehicles, or scrapers in the travel

mode, see the unpaved road emission factor equation in AP-42 Section 13.2.2
h Coal storage pile factor taken from Reference 5.  To estimate emissions on a shorter time scale (e. g., worst-case day), see the procedure presented

in Section 13.2.5.
i Rating applicable to mine types I, II, and IV (see Tables 11.9-5 and 11.9-6).

Note:  Section 234 of the Clean Air Act of 1990 required EPA to review and revise the emission factors in this Section (and models used to evaluate
ambient air quality impact), to ensure that they did not overestimate emissions from western surface coal mines.  Due to resource and technical
limitations, the haul road emission factors were isolated to receive the most attention during these studies, as the largest contributor to emissions. 
Resultant model evaluation with revised emission factors have improved model prediction for total suspended particulate (TSP); however, there is
still a tendency for overprediction of particulate matter impact for PM-10, for as yet undetermined causes, prompting the Agency to make a policy
decision not to use them for regulatory applications to these sources.  However, the technical consideration exists that no better alternative data are
currently available and the information should be made known.  Users should accordingly use these factors with caution and awareness of their likely
limitations. 
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Table 11.9-3 (Metric And English Units).  TYPICAL VALUES FOR CORRECTION
FACTORS APPLICABLE TO THE PREDICTIVE EMISSION FACTOR EQUATIONSa

Source Correction Factor

Number Of
Test

Samples Range
Geometric

Mean Units

Blasting Area blasted 17 100 ! 6,800 1,590 m2

Area blasted 17 1100 ! 73,000 17,000 ft2

Coal loading Moisture 7 6.6 - 38  17.8 %

Bulldozers 

  Coal Moisture 3 4.0 - 22.0 10.4 %

Silt 3 6.0 - 11.3 8.6 %

  Overburden Moisture 8 2.2 - 16.8 7.9 %

Silt 8 3.8 - 15.1 6.9 %

Dragline Drop distance 19 1.5 - 30  8.6 m

Drop distance 19   5 - 100 28.1 ft

Moisture 7 0.2 - 16.3 3.2 %

Scraper Silt 10 7.2 - 25.2 16.4 %

Weight 15  33 - 64  48.8 Mg

Weight 15  36 - 70  53.8 ton

Grader Speed 7 8.0 - 19.0 11.4 kph

Speed 5.0 - 11.8 7.1 mph

Haul truck Silt content 61 1.2 ! 19.2 4.3 %

Moisture 60 0.3 ! 20.1 2.4 %

Weight 61 20.9 ! 260 110 mg

Weight 61 23.0 ! 290 120 ton
a Reference 1,6.
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Table 11.9-4 (English And Metric Units).  UNCONTROLLED PARTICULATE EMISSION FACTORS FOR OPEN DUST
SOURCES AT WESTERN SURFACE COAL MINES

Source Material
Mine

Locationa
TSP Emission

Factorb Units

EMISSION
FACTOR
RATING

Drilling Overburden Any 1.3
0.59

lb/hole
kg/hole

 C
 C

Coal V 0.22
0.10

lb/hole
kg/hole

E
E

Topsoil removal by scraper Topsoil Any 0.058
0.029

lb/ton
kg/Mg

E
E

IV 0.44
0.22

lb/ton
kg/Mg

 E
 E

Overburden replacement Overburden Any 0.012
0.0060

lb/ton
kg/Mg

C
C

Truck loading by power shovel (batch drop)c Overburden V 0.037
0.018

lb/ton
kg/Mg

 E
 E

Train loading (batch or continuous drop)c Coal Any 0.028
0.014

lb/ton
kg/Mg

 E
 E

III 0.0002
0.0001

lb/ton
kg/Mg

 E
 E

Bottom dump truck unloading (batch drop)c Overburden V 0.002
0.001

lb/ton
kg/Mg

E
E

Coal IV 0.027
0.014

lb/ton
kg/Mg

E
E

III 0.005
0.002

lb/ton
kg/Mg

E
E

II 0.020
0.010

lb/ton
kg/Mg

E
E

I 0.014
0.0070

lb/T
kg/Mg

 E
 E

Any 0.066
0.033

lb/T
kg/Mg

D
D
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Table 11.9-4 (cont.).

Source Material
Mine

Locationa

TSP
Emission
Factorb Units

EMISSION
FACTOR
RATING

End dump truck unloading (batch drop)c Coal V 0.007
0.004

lb/T
kg/Mg

E
E

Scraper unloading (batch drop)c Topsoil IV 0.04
0.02

lb/T
kg/Mg

 E
 E

Wind erosion of exposed areasd Seeded land, stripped
overburden, graded overburden

Any 0.38

0.85

    T    
(acre)(yr)

    Mg    
(hectare)(yr)

C

C

a Roman numerals I through V refer to specific mine locations for which the corresponding emission factors were developed (Reference 5). 
Tables 11.9-4 and 11.9-5 present characteristics of each of these mines.  See text for correct use of these “mine-specific” emission factors.  The
other factors (from Reference 7, except for overburden drilling from Reference 1) can be applied to any western surface coal mine.

b Total suspended particulate (TSP) denotes what is measured by a standard high volume sampler (see Section 13.2).
c Predictive emission factor equations, which generally provide more accurate estimates of emissions, are presented in Chapter 13.
d To estimate wind erosion on a shorter time scale (e. g., worst-case day), see Section 13.2.5.
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Table 11.9-5 (Metric And English Units).  GENERAL CHARACTERISTICS OF SURFACE COAL MINES 
REFERRED TO IN TABLE 11.9-4a

Mine Location
Type Of Coal

Mined Terrain
Vegetative

Cover
Surface Soil Type And

Erodibility Index

Mean Wind
Speed

Mean Annual
Precipitation

m/s mph cm in.

I N.W. Colorado Subbitum. Moderately
  steep

Moderate,
  sagebrush

Clayey loamy (71) 2.3 5.1 38 15

II S.W. Wyoming Subbitum. Semirugged Sparse,
  sagebrush

Arid soil with clay
  and alkali or
  carbonate
  accumulation (86)

6.0 13.4 36 14

III S.E. Montana Subbitum. Gently rolling
  to semirugged

Sparse,
  moderate,
  prairie
  grassland

Shallow clay loamy
  deposits on bedrock
  (47)

4.8 10.7 28 - 41 11 - 16

IV Central North Dakota Lignite Gently rolling Moderate,
  prairie
  grassland

Loamy, loamy to
  sandy (71)

5.0 11.2 43 17

V N.E. Wyoming Subbitum. Flat to gently rolling Sparse,
  sagebrush

Loamy, sandy,
  clayey, and clay
  loamy (102)

6.0 13.4 36 14

a Reference 4.
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Table 11.9-6 (English Units).  OPERATING CHARACTERISTICS OF THE COAL MINES
REFERRED TO IN TABLE 11.9-4a

Parameter Required Information Units

Mine

I II III IV V

Production rate Coal mined 106 ton/yr 1.13 5.0 9.5 3.8 12.0b

Coal transport Avg. unit train frequency per day NA NA 2 NA 2

Stratigraphic
  data Overburden thickness ft 21 80 90 65 35

Overburden density lb/yd3 4000 3705 3000 ND ND

Coal seam thicknesses ft 9,35 15,9 27 2,4,8 70

Parting thicknesses ft 50 15 NA 32,16 NA

Spoils bulking factor % 22 24 25 20 ND

Active pit depth ft 52 100 114 80 105

Coal analysis
  data

Moisture % 10 18 24 38 30

Ash %, wet 8 10 8 7 6

Sulfur %, wet 0.46 0.59 0.75 0.65 0.48

Heat content Btu/lb 11000 9632 8628 8500 8020

Surface
  disposition

Total disturbed land acre 168 1030 2112 1975 217

Active pit acre 34 202 87 ND 71

Spoils acre 57 326 144 ND 100

Reclaimed acre 100 221 950 ND 100

Barren land acre ND 30 455 ND ND

Associated disturbances acre 12 186 476 ND 46

Storage Capacity ton NA NA ND NA 48000

Blasting Frequency, total per week 4 4 3 7     7b

Frequency,  overburden per week 3 0.5 3 NA     7b

Area blasted, coal ft2 16000 40000 ND 30000 ND

Area blasted, overburden ft2 20000 ND ND NA ND
a Reference 5.  NA = not applicable.  ND = no data.  
b Estimate.
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11.9.3  Updates Since the Fifth Edition

The Fifth Edition which was released in January 1995 reformatted the section that was dated
September 1988.  Revisions to this section since these dates are summarized below.  For further detail,
consult the memoranda describing each supplement or the background report for this section.  These and
other documents can be found on the CHIEF WEB site (home page http://www.epa.gov/ttn/chief/).

Supplement E

• The predictive equations for emission factors for haul trucks and light/medium duty
vehicles were removed and replaced with a footnote refering users to the recently revised
unpaved road  section in the Miscellaneous Sources chapter.

• The emission factor quality ratings were revised based upon a revised predictive equation
and single value criteria.

• The typographical errors for the TSP equation and the omission of the PM-2.5 scaling
factor for blasting  were corrected.
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APPENDIX A TO APPENDIX W OF 
PART 51—SUMMARIES OF 
PREFERRED AIR QUALITY MODELS 
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A.4 CALPUFF 
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A.6 Offshore and Coastal Dispersion Model 
(OCD) 

A.REF References 

A.0 Introduction and Availability 
(1) This appendix summarizes key features 

of refined air quality models preferred for 
specific regulatory applications. For each 
model, information is provided on 
availability, approximate cost (where 
applicable), regulatory use, data input, 
output format and options, simulation of 
atmospheric physics, and accuracy. These 
models may be used without a formal 
demonstration of applicability provided they 
satisfy the recommendations for regulatory 
use; not all options in the models are 
necessarily recommended for regulatory use. 

(2) Many of these models have been 
subjected to a performance evaluation using 
comparisons with observed air quality data. 
Where possible, several of the models 
contained herein have been subjected to 
evaluation exercises, including (1) statistical 
performance tests recommended by the 
American Meteorological Society and (2) 
peer scientific reviews. The models in this 
appendix have been selected on the basis of 
the results of the model evaluations, 
experience with previous use, familiarity of 
the model to various air quality programs, 
and the costs and resource requirements for 
use. 

(3) Codes and documentation for all 
models listed in this appendix are available 
from EPA’s Support Center for Regulatory Air 
Models (SCRAM) Web site at http:// 
www.epa.gov/scram001. Documentation is 
also available from the National Technical 
Information Service (NTIS), http:// 
www.ntis.gov or U.S. Department of 
Commerce, Springfield, VA 22161; phone: 
(800) 553–6847. Where possible, accession 
numbers are provided. 

A.1 AMS/EPA Regulatory Model— 
AERMOD 
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Availability 

The model codes and associated 
documentation are available on EPA’s 
Internet SCRAM Web site (Section A.0). 

Abstract 

AERMOD is a steady-state plume 
dispersion model for assessment of pollutant 
concentrations from a variety of sources. 
AERMOD simulates transport and dispersion 
from multiple point, area, or volume sources 
based on an up-to-date characterization of the 
atmospheric boundary layer. Sources may be 
located in rural or urban areas, and receptors 
may be located in simple or complex terrain. 
AERMOD accounts for building wake effects 
(i.e., plume downwash) based on the PRIME 
building downwash algorithms. The model 
employs hourly sequential preprocessed 
meteorological data to estimate 
concentrations for averaging times from one 
hour to one year (also multiple years). 
AERMOD is designed to operate in concert 
with two pre-processor codes: AERMET 
processes meteorological data for input to 
AERMOD, and AERMAP processes terrain 
elevation data and generates receptor 
information for input to AERMOD. 

a. Recommendations for Regulatory Use 

(1) AERMOD is appropriate for the 
following applications: 

• Point, volume, and area sources; 
• Surface, near-surface, and elevated 

releases; 
• Rural or urban areas; 
• Simple and complex terrain; 
• Transport distances over which steady-

state assumptions are appropriate, up to 
50km; 

• 1-hour to annual averaging times; and 
• Continuous toxic air emissions. 
(2) For regulatory applications of 

AERMOD, the regulatory default option 
should be set, i.e., the parameter DFAULT 
should be employed in the MODELOPT 
record in the COntrol Pathway. The DFAULT 
option requires the use of terrain elevation 
data, stack-tip downwash, sequential date 
checking, and does not permit the use of the 
model in the SCREEN mode. In the 
regulatory default mode, pollutant half life or 
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decay options are not employed, except in 
the case of an urban source of sulfur dioxide 
where a four-hour half life is applied. Terrain 
elevation data from the U.S. Geological 
Survey 7.5-Minute Digital Elevation Model 
(edcwww.cr.usgs.gov/doc/edchome/ndcdb/ 
ndcdb.html) or equivalent (approx. 30-meter 
resolution) should be used in all 
applications. In some cases, exceptions of the 
terrain data requirement may be made in 
consultation with the permit/SIP reviewing 
authority. 

b. Input Requirements 

(1) Source data: Required input includes 
source type, location, emission rate, stack 
height, stack inside diameter, stack gas exit 
velocity, stack gas temperature, area and 
volume source dimensions, and source 
elevation. Building dimensions and variable 
emission rates are optional. 

(2) Meteorological data: The AERMET 
meteorological preprocessor requires input of 
surface characteristics, including surface 
roughness (zo), Bowen ratio, and albedo, as 
well as, hourly observations of wind speed 
between 7zo and 100m (reference wind speed 
measurement from which a vertical profile 
can be developed), wind direction, cloud 
cover, and temperature between zo and 100m 
(reference temperature measurement from 
which a vertical profile can be developed). 
Surface characteristics may be varied by 
wind sector and by season or month. A 
morning sounding (in National Weather 
Service format) from a representative upper 
air station, latitude, longitude, time zone, and 
wind speed threshold are also required in 
AERMET (instrument threshold is only 
required for site specific data). Additionally, 
measured profiles of wind, temperature, 
vertical and lateral turbulence may be 
required in certain applications (e.g., in 
complex terrain) to adequately represent the 
meteorology affecting plume transport and 
dispersion. Optionally, measurements of 
solar, or net radiation may be input to 
AERMET. Two files are produced by the 
AERMET meteorological preprocessor for 
input to the AERMOD dispersion model. The 
surface file contains observed and calculated 
surface variables, one record per hour. The 
profile file contains the observations made at 
each level of a meteorological tower (or 
remote sensor), or the one-level observations 
taken from other representative data (e.g., 
National Weather Service surface 
observations), one record per level per hour. 

(i) Data used as input to AERMET should 
possess an adequate degree of 
representativeness to insure that the wind, 
temperature and turbulence profiles derived 
by AERMOD are both laterally and vertically 
representative of the source area. The 
adequacy of input data should be judged 
independently for each variable. The values 
for surface roughness, Bowen ratio, and 
albedo should reflect the surface 
characteristics in the vicinity of the 
meteorological tower, and should be 
adequately representative of the modeling 
domain. Finally, the primary atmospheric 
input variables including wind speed and 
direction, ambient temperature, cloud cover, 
and a morning upper air sounding should 
also be adequately representative of the 
source area. 

(ii) For recommendations regarding the 
length of meteorological record needed to 
perform a regulatory analysis with AERMOD, 
see Section 8.3.1. 

(3) Receptor data: Receptor coordinates, 
elevations, height above ground, and hill 
height scales are produced by the AERMAP 
terrain preprocessor for input to AERMOD. 
Discrete receptors and/or multiple receptor 
grids, Cartesian and/or polar, may be 
employed in AERMOD. AERMAP requires 
input of Digital Elevation Model (DEM) 
terrain data produced by the U.S. Geological 
Survey (USGS), or other equivalent data. 
AERMAP can be used optionally to estimate 
source elevations. 

c. Output 

Printed output options include input 
information, high concentration summary 
tables by receptor for user-specified 
averaging periods, maximum concentration 
summary tables, and concurrent values 
summarized by receptor for each day 
processed. Optional output files can be 
generated for: a listing of occurrences of 
exceedances of user-specified threshold 
value; a listing of concurrent (raw) results at 
each receptor for each hour modeled, suitable 
for post-processing; a listing of design values 
that can be imported into graphics software 
for plotting contours; an unformatted listing 
of raw results above a threshold value with 
a special structure for use with the TOXX 
model component of TOXST; a listing of 
concentrations by rank (e.g., for use in 
quantile-quantile plots); and, a listing of 
concentrations, including arc-maximum 
normalized concentrations, suitable for 
model evaluation studies. 

d. Type of Model 

AERMOD is a steady-state plume model, 
using Gaussian distributions in the vertical 
and horizontal for stable conditions, and in 
the horizontal for convective conditions. The 
vertical concentration distribution for 
convective conditions results from an 
assumed bi-Gaussian probability density 
function of the vertical velocity. 

e. Pollutant Types 

AERMOD is applicable to primary 
pollutants and continuous releases of toxic 
and hazardous waste pollutants. Chemical 
transformation is treated by simple 
exponential decay. 

f. Source-Receptor Relationships 

AERMOD applies user-specified locations 
for sources and receptors. Actual separation 
between each source-receptor pair is used. 
Source and receptor elevations are user input 
or are determined by AERMAP using USGS 
DEM terrain data. Receptors may be located 
at user-specified heights above ground level. 

g. Plume Behavior 

(1) In the convective boundary layer (CBL), 
the transport and dispersion of a plume is 
characterized as the superposition of three 
modeled plumes: The direct plume (from the 
stack), the indirect plume, and the penetrated 
plume, where the indirect plume accounts 
for the lofting of a buoyant plume near the 
top of the boundary layer, and the penetrated 
plume accounts for the portion of a plume 
that, due to its buoyancy, penetrates above 

the mixed layer, but can disperse downward 
and re-enter the mixed layer. In the CBL, 
plume rise is superposed on the 
displacements by random convective 
velocities (Weil et al., 1997). 

(2) In the stable boundary layer, plume rise 
is estimated using an iterative approach, 
similar to that in the CTDMPLUS model (see 
A.5 in this appendix). 

(3) Stack-tip downwash and buoyancy 
induced dispersion effects are modeled. 
Building wake effects are simulated for stacks 
less than good engineering practice height 
using the methods contained in the PRIME 
downwash algorithms (Schulman, et al., 
2000). For plume rise affected by the 
presence of a building, the PRIME downwash 
algorithm uses a numerical solution of the 
mass, energy and momentum conservation 
laws (Zhang and Ghoniem, 1993). Streamline 
deflection and the position of the stack 
relative to the building affect plume 
trajectory and dispersion. Enhanced 
dispersion is based on the approach of Weil 
(1996). Plume mass captured by the cavity is 
well-mixed within the cavity. The captured 
plume mass is re-emitted to the far wake as 
a volume source. 

(4) For elevated terrain, AERMOD 
incorporates the concept of the critical 
dividing streamline height, in which flow 
below this height remains horizontal, and 
flow above this height tends to rise up and 
over terrain (Snyder et al., 1985). Plume 
concentration estimates are the weighted sum 
of these two limiting plume states. However, 
consistent with the steady-state assumption 
of uniform horizontal wind direction over the 
modeling domain, straight-line plume 
trajectories are assumed, with adjustment in 
the plume/receptor geometry used to account 
for the terrain effects. 

h. Horizontal Winds 

Vertical profiles of wind are calculated for 
each hour based on measurements and 
surface-layer similarity (scaling) 
relationships. At a given height above 
ground, for a given hour, winds are assumed 
constant over the modeling domain. The 
effect of the vertical variation in horizontal 
wind speed on dispersion is accounted for 
through simple averaging over the plume 
depth. 

i. Vertical Wind Speed 

In convective conditions, the effects of 
random vertical updraft and downdraft 
velocities are simulated with a bi-Gaussian 
probability density function. In both 
convective and stable conditions, the mean 
vertical wind speed is assumed equal to zero. 

j. Horizontal Dispersion 

Gaussian horizontal dispersion coefficients 
are estimated as continuous functions of the 
parameterized (or measured) ambient lateral 
turbulence and also account for buoyancy-
induced and building wake-induced 
turbulence. Vertical profiles of lateral 
turbulence are developed from measurements 
and similarity (scaling) relationships. 
Effective turbulence values are determined 
from the portion of the vertical profile of 
lateral turbulence between the plume height 
and the receptor height. The effective lateral 
turbulence is then used to estimate 
horizontal dispersion. 
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k. Vertical Dispersion 

In the stable boundary layer, Gaussian 
vertical dispersion coefficients are estimated 
as continuous functions of parameterized 
vertical turbulence. In the convective 
boundary layer, vertical dispersion is 
characterized by a bi-Gaussian probability 
density function, and is also estimated as a 
continuous function of parameterized 
vertical turbulence. Vertical turbulence 
profiles are developed from measurements 
and similarity (scaling) relationships. These 
turbulence profiles account for both 
convective and mechanical turbulence. 
Effective turbulence values are determined 
from the portion of the vertical profile of 
vertical turbulence between the plume height 
and the receptor height. The effective vertical 
turbulence is then used to estimate vertical 
dispersion. 

l. Chemical Transformation 

Chemical transformations are generally not 
treated by AERMOD. However, AERMOD 
does contain an option to treat chemical 
transformation using simple exponential 
decay, although this option is typically not 
used in regulatory applications, except for 
sources of sulfur dioxide in urban areas. 
Either a decay coefficient or a half life is 
input by the user. Note also that the Plume 
Volume Molar Ratio Method (subsection 5.1) 
and the Ozone Limiting Method (subsection 
5.2.4) and for point-source NO2 analyses are 
available as non-regulatory options. 

m. Physical Removal 

AERMOD can be used to treat dry and wet 
deposition for both gases and particles. 

n. Evaluation Studies 

American Petroleum Institute, 1998. 
Evaluation of State of the Science of Air 
Quality Dispersion Model, Scientific 
Evaluation, prepared by Woodward-Clyde 
Consultants, Lexington, Massachusetts, for 
American Petroleum Institute, Washington, 
D.C., 20005–4070. 

Brode, R.W., 2002. Implementation and 
Evaluation of PRIME in AERMOD. Preprints 
of the 12th Joint Conference on Applications 
of Air Pollution Meteorology, May 20–24, 
2002; American Meteorological Society, 
Boston, MA. 

Brode, R.W., 2004. Implementation and 
Evaluation of Bulk Richardson Number 
Scheme in AERMOD. 13th Joint Conference 
on Applications of Air Pollution 
Meteorology, August 23–26, 2004; American 
Meteorological Society, Boston, MA. 

Environmental Protection Agency, 2003. 
AERMOD: Latest Features and Evaluation 
Results. Publication No. EPA–454/R–03–003. 
U.S. Environmental Protection Agency, 
Research Triangle Park, NC. Available at 
http://www.epa.gov/scram001/. 

A.2 Buoyant Line and Point Source 
Dispersion Model (BLP) 

Reference 

Schulman, Lloyd L., and Joseph S. Scire, 
1980. Buoyant Line and Point Source (BLP) 
Dispersion Model User’s Guide. Document 
P–7304B. Environmental Research and 
Technology, Inc., Concord, MA. (NTIS No. 
PB 81–164642; also available at http:// 
www.epa.gov/scram001/) 

Availability 

The computer code is available on EPA’s 
Internet SCRAM Web site and also on 
diskette (as PB 2002–500051) from the 
National Technical Information Service (see 
Section A.0). 

Abstract 

BLP is a Gaussian plume dispersion model 
designed to handle unique modeling 
problems associated with aluminum 
reduction plants, and other industrial sources 
where plume rise and downwash effects from 
stationary line sources are important. 

a. Recommendations for Regulatory Use 

(1) The BLP model is appropriate for the 
following applications: 

• Aluminum reduction plants which 
contain buoyant, elevated line sources; 

• Rural areas; 
• Transport distances less than 50 

kilometers; 
• Simple terrain; and 
• One hour to one year averaging times. 
(2) The following options should be 

selected for regulatory applications: 
(i) Rural (IRU=1) mixing height option; 
(ii) Default (no selection) for plume rise 

wind shear (LSHEAR), transitional point 
source plume rise (LTRANS), vertical 
potential temperature gradient (DTHTA), 
vertical wind speed power law profile 
exponents (PEXP), maximum variation in 
number of stability classes per hour (IDELS), 
pollutant decay (DECFAC), the constant in 
Briggs’ stable plume rise equation (CONST2), 
constant in Briggs’ neutral plume rise 
equation (CONST3), convergence criterion 
for the line source calculations (CRIT), and 
maximum iterations allowed for line source 
calculations (MAXIT); and 

(iii) Terrain option (TERAN) set equal to 
0.0, 0.0, 0.0, 0.0, 0.0, 0.0 

(3) For other applications, BLP can be used 
if it can be demonstrated to give the same 
estimates as a recommended model for the 
same application, and will subsequently be 
executed in that mode. 

(4) BLP can be used on a case-by-case basis 
with specific options not available in a 
recommended model if it can be 
demonstrated, using the criteria in Section 
3.2, that the model is more appropriate for a 
specific application. 

b. Input Requirements 

(1) Source data: point sources require stack 
location, elevation of stack base, physical 
stack height, stack inside diameter, stack gas 
exit velocity, stack gas exit temperature, and 
pollutant emission rate. Line sources require 
coordinates of the end points of the line, 
release height, emission rate, average line 
source width, average building width, 
average spacing between buildings, and 
average line source buoyancy parameter. 

(2) Meteorological data: surface weather 
data from a preprocessor such as 
PCRAMMET which provides hourly stability 
class, wind direction, wind speed, 
temperature, and mixing height. 

(3) Receptor data: locations and elevations 
of receptors, or location and size of receptor 
grid or request automatically generated 
receptor grid. 

c. Output 

(1) Printed output (from a separate post-
processor program) includes: 

(2) Total concentration or, optionally, 
source contribution analysis; monthly and 
annual frequency distributions for 1-, 3-, and 
24-hour average concentrations; tables of 
1-, 3-, and 24-hour average concentrations at 
each receptor; table of the annual (or length 
of run) average concentrations at each 
receptor; 

(3) Five highest 1-, 3-, and 24-hour average 
concentrations at each receptor; and 

(4) Fifty highest 1-, 3-, and 24-hour 
concentrations over the receptor field. 

d. Type of Model 

BLP is a gaussian plume model. 

e. Pollutant Types 

BLP may be used to model primary 
pollutants. This model does not treat settling 
and deposition. 

f. Source-Receptor Relationship 

(1) BLP treats up to 50 point sources, 10 
parallel line sources, and 100 receptors 
arbitrarily located. 

(2) User-input topographic elevation is 
applied for each stack and each receptor. 

g. Plume Behavior 

(1) BLP uses plume rise formulas of 
Schulman and Scire (1980). 

(2) Vertical potential temperature gradients 
of 0.02 Kelvin per meter for E stability and 
0.035 Kelvin per meter are used for stable 
plume rise calculations. An option for user 
input values is included. 

(3) Transitional rise is used for line 
sources. 

(4) Option to suppress the use of 
transitional plume rise for point sources is 
included. 

(5) The building downwash algorithm of 
Schulman and Scire (1980) is used. 

h. Horizontal Winds 

(1) Constant, uniform (steady-state) wind is 
assumed for an hour. 

Straight line plume transport is assumed to 
all downwind distances. 

(2) Wind speeds profile exponents of 0.10, 
0.15, 0.20, 0.25, 0.30, and 0.30 are used for 
stability classes A through F, respectively. 
An option for user-defined values and an 
option to suppress the use of the wind speed 
profile feature are included. 

i. Vertical Wind Speed 

Vertical wind speed is assumed equal to 
zero. 

j. Horizontal Dispersion 

(1) Rural dispersion coefficients are from 
Turner (1969), with no adjustment made for 
variations in surface roughness or averaging 
time. 

(2) Six stability classes are used. 

k. Vertical Dispersion 

(1) Rural dispersion coefficients are from 
Turner (1969), with no adjustment made for 
variations in surface roughness. 

(2) Six stability classes are used. 
(3) Mixing height is accounted for with 

multiple reflections until the vertical plume 
standard deviation equals 1.6 times the 
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