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Public Comments & DNR Response 

Guidance for Including PM2.5 in Air Pollution Control Permit Applications 

 

The proposed “Guidance for Including PM2.5 in Air Pollution Control Permit Applications” is intended for use 

by environmental staff, environmental consultants, and other individuals responsible for submitting air 

pollution control permit applications to the Department’s Air Management Program.  All comments received 

during the public comment period are attached.   

 

Of the comments received, several were in support of the policy change.  The other comments suggested 

changes or urged the Department to not move ahead with the policy change at all.  In general, the comments fit 

into several categories: 

 

1. Comments describing the guidance as “exempting” sources from having to meet the air quality 

standards. 

2. Comments asserting that PM2.5 is emitted from low temperature processes because: 

a. USEPA document AP-42 has published emission factors for such operations based on studies.   

b. Department reviewed stack tests show that PM2.5 is emitted from sand mining operations 

c. Department has included PM2.5 emission estimates from low temperature operations in permit 

reviews in the past so this demonstrates that PM2.5 is emitted from low temperature operations. 

3. Comments stating that the Department should not pre-determine that a given industrial operation is not 

a source of PM2.5 and should make permit decisions on a case-by-case basis. 

4. Comments stating that the Department should be more definitive in what is or is not considered low 

temperature and types of operations that do not require submittal of PM2.5 emission data. 

5. Comments noting that there is no “de minimis” level when evaluating emissions to determine if a 

project triggers major new source review.   

 

Air Quality Standard Criteria for Permit Approval 

PM2.5, also called fine particulate, is an air pollutant associated with many documented health effects. The 

Department regulates this pollutant by implementing and enforcing federal laws that have resulted in 

significant reductions of sulfur dioxide and nitrogen oxides, the primary precursors to PM2.5 emissions.  The 

Air Program operates and maintains a federally approved ambient air monitoring network.  Through this 

network, the Air Program measures concentrations of PM2.5 in the ambient air throughout the state.  These 

monitors have consistently measured reductions in PM2.5 concentrations since 2008. The reductions are so 

significant that the previously designated PM2.5 non-attainment area in Milwaukee, Racine, and Waukesha 

Counties was redesignated by EPA as attaining the PM2.5 standards in 2014.   

 

The Department’s policy does not “exempt” sources from the need to demonstrate that emissions do not cause 

or exacerbate a violation of the ambient air quality standards prior to permit issuance as required by s. 

285.63(1)(b), Wis. Stats.  The Department strictly follows this statutory requirement and all other criteria for 

permit approval in s. 285.63, Wis. Stats.  The Department has devoted much time and effort to developing a 

technical support document that lays out the science behind PM2.5 formation, how it reacts in the atmosphere, 

how measured concentrations have changed over time and the factors that cause or exacerbate exceedance of 
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the ambient air quality standards for PM2.5.  For minor source construction permits and all types of operation 

permits, this technical support document will be the basis of the Department’s finding under s. 285.63, Wis. 

Stats., that individual direct sources of PM2.5 do not cause or exacerbate a violation of an ambient standard.  

This finding will be included with permit application analyses that have PM2.5 emissions. 

 

Evidence of PM2.5 Emissions from Low Temperature Operations 

The federal PM2.5 emission standards were first promulgated in 1997.  At the time, very little was known about 

what fine particulate matter actually was, how it was formed, what caused its concentrations to increase, and 

how to control it.  The assumption was that once a standard was in place, the science would catch up and 

research to accurately characterize the emissions would follow.  In order to help states implement the new 

regulations in the interim, EPA created a “surrogacy policy” that allowed states to assume that the PM2.5 

standards would be protected as long as a source could show compliance with the PM10 standards. 

 

In the years that followed, studies were done and EPA published emission factors for PM2.5 from many of the 

particulate matter sources in its Compilation of Air Pollutant Emission Factors, AP-42.  Though generally not 

based on reference stack test methods and often with inconclusive findings, these studies are the basis of most 

emission factors available today.  The accuracy of the emission factors based on these studies was not 

questioned initially. The surrogacy policy made it unnecessary to have accurate PM2.5 emission estimates and, 

thus, there was no pressure to refine studies for accuracy or to do additional studies as new measurement 

technology became available.  Most studies to develop PM2.5 emission factors were performed at the end of the 

1990’s and the early 2000’s. The surrogacy policy ended in 2011. 

 

The Department has reviewed a number of these studies and found many flaws in the methods used to 

establish PM2.5 emission factors. EPA referenced such studies in comments they submitted (attached to this 

document) as evidence that low temperature operations do, in fact, have emissions of PM2.5 including, 

“Emission Factors for Barges and Marine Vessels Final Test Report” November 2, 2001.  This study is the 

basis of emission factors for grain loading and unloading from barges and marine vessels in AP-42. The study 

used exposure profiling to generate emission factors for PM10 and PM2.5.  At the time of the test, exposure 

profiling was considered by EPA to be the most appropriate and practical means of measuring fugitive dust 

emissions in the field. However, this measurement method is no longer considered accurate and its use is not 

recommended. Even at the time of the study, it was noted that PM2.5 emission factors were conservative but no 

attempt was made to refine or increase accuracy of these measurements. The Department noticed several 

problems with the study including no measurement of PM2.5 background concentrations, and a lack of details 

in describing adjacent operations.  For example, idling engines, additional loading and unloading operations, 

or vehicle operations were not discussed.  Filters were not examined to verify that the source of the PM2.5 

emissions was from grain rather than combustion by-products. Based on its observations, the Department 

would not consider the PM2.5 emissions factors developed from this study and other studies using similar 

methodology appropriate for making regulatory permit decisions. 

 

The April 2003, “Emission Factor Documentation for AP-42 Final Report for Emissions from Grain Elevators 

and 

Grain Processing Plants,” is also noted by EPA in their attached comments as a study demonstrating that there 

are PM2.5 emissions from grain elevators and processing facilities.  This study is a literature review of tests 
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performed on grain elevators and processing facilities.  No actual PM2.5 emission factors were developed from 

the literature.  Instead, a ratio of PM10 to PM2.5 was determined based on a single study, “Emission Factors for 

Barges and Marine Vessels, Final Test Report.” This is the same report discussed above.  Again, this study 

demonstrates why it is problematic to rely on AP-42 emission factors for PM2.5 and unless it can be shown that 

the emission factor development was based on a credible methodology or actual measurements collected using 

appropriate reference test and sampling methods, these emission factors should not be used to make regulatory 

permit decisions. 

 

Another study referenced by EPA is “TEOM-Based Measurement of Industrial Unpaved Road PM10, PM2.5 

and PM10-2.5 Emission Factors” by John Hayden, CPG Vice President for Environmental Affairs National 

Stone, Sand & Gravel Association Alexandria, Virginia and John Richards, Ph., D., P.E President, Air Control 

Techniques, P.C. Cary, North Carolina.  This study was done to develop emission factors from unpaved roads 

using wet suppression.  This was a more rigorous study that used tapered element oscillating microbalance, or 

TEOM-based monitors in an attempt to measure PM2.5.  However, as stated in the report, “the PM2.5 TEOMs 

are subject to intermittent excursions to negative concentration values due to the initial capture and then 

evaporation of water spray from the water truck and diesel emissions from vehicles on the road.
 1
” In other 

words, the data gathered using this monitoring method showed some measured concentrations were actually 

less than zero. The study goes on to note that, because of these problems, PM2.5 emission factors were not 

based on the TEOMs but, instead, on ratios calculated from data collected at the upwind monitoring sites 

where water sprays could not interfere with the measurements.  Usually, “up wind” measurements are used to 

determine the background concentrations, that is, the concentration of the pollutant in the ambient air that 

already exists and is not caused by the emission source.  Instead, these upwind measurements were used as the 

basis of the PM2.5 emission factors.  Furthermore, no attempt was made to distinguish PM2.5 generated from 

diesel truck emissions and other combustion sources.  Based on the science and what is currently known about 

on-road diesel vehicle emissions and PM2.5 formation, the Department would require more definitive studies 

before relying on this information to make emission estimates of the PM2.5 content in road dust in a permit 

review. 

 

In these studies reviewed by the Department, and which were all done prior to 2006, the background material 

and references included with the studies shows that actual direct measurements of PM2.5 were not made at all, 

or were not made using a reference test method or equivalent test methods. 

 

The Department has also examined a more recent study performed by Dr. John Richards and Todd Brozell 

published in 2015 in the Journal Atmosphere titled, “Assessment of Community Exposure to Ambient 

Respirable Crystalline Silica near Frac Sand Processing Facilities.”  This study used methods based on EPA 

reference methods (there is not a federally approved method for respirable crystalline silica because there is 

not a federal standard) and large numbers of samples at multiple sites including undisturbed sites which helped 

verify the background concentrations.  The study performed speciation to determine the composition of 

substances captured on the filters and focused mainly on crystalline silica.  Results show that sand mining 

operations, which are largely low temperature operations, do not affect the ambient concentrations of 

crystalline silica (in the PM4 range) in areas near sand mines.  Dr. Richards and Todd Brozell shared their PM4 

                                                 
1
 “TEOM-Based Measurement of Industrial Unpaved Road PM10, PM2.5 and PM10-2.5 Emission Factors,” p. 14. 



 

4 

 

concentration data with the Department.  The Department analyzed this data which showed that variations in 

the PM4 concentrations collected near mines were highly correlated with variations in PM2.5 concentrations 

monitored at the Department’s Devil’s Lake and Eau Claire monitoring stations.  This correlation indicates 

that broad regional factors affect the ambient air concentrations of these particles rather than direct emissions 

from sand mining activities and other stationary sources. This is more evidence that sand mining activities are 

not a source of PM2.5 emissions. 

 

The Department has not reviewed every known study published on PM2.5 emissions, so, the guidance has been 

changed to clarify that, for low temperature industrial operations with a PM2.5 emission factor published in 

EPA’s AP-42 document or elsewhere, information may be submitted to show, or the DNR may determine, that 

the factor should not be used to make permit decisions.  The Department may request additional information 

and will consider any data or additional information provided in making its preliminary determination of 

whether a given operation is a source of PM2.5. 

 

Other comments noted that stack tests for PM2.5 conducted at sand plants demonstrate that PM2.5 is emitted 

from these low temperature operations.  This conclusion is based on a misunderstanding of why the testing 

was being performed and what the results tell us.   

 

The Department requires stack testing to demonstrate compliance with a permit limit.  In the case of sand 

dryers and sand handling operations at sand processing plants, past practice was for the Department to make 

estimates of PM2.5 emission rates and use air dispersion models to set a pound per hour limit in the permit to 

show that the National Ambient Air Quality Standards (NAAQS) are protected.  In most cases, the Department 

requires an initial stack test to show that the emission limit can be met.  

 

There are different test methods for total particulate matter and PM2.5. Because particulate matter is defined as 

all particles with a diameter of 100 micrometers and smaller, any PM2.5 that might be in a given sample would 

be captured in a test for total particulate matter.  Actual PM2.5 testing is expensive, difficult to perform, has low 

accuracy, and can only be performed if moisture content of a stack is very low and the stack diameter allows 

access for the bulky testing apparatus.  For these reasons, most facilities opt to test for total particulate matter 

and, if that test shows emissions less than the PM2.5 limit, the facility can declare that its tests showed 

compliance even though no actual PM2.5 emission testing was performed.  In the case of sand dryers, this is the 

only compliance test option available to a facility since stack moisture content invalidates any test results 

specific to PM2.5. 

 

The Department reviewed the stack testing data submitted by one commenter and also checked all 15 stack test 

reports to verify results and correct any errors or update information.  It has prepared a corrected spreadsheet 

which is Attachment 1 to this response to comments.   

 

The commenter specifically states that tests performed at Carbo Ceramics and Chippewa Sand Company 

report PM2.5 to be 100% of the total particulate matter emissions, and a test at EOG Resources reports 

PM2.5 to be 69% of the total particulate matter emissions.  However, Carbo Ceramics did not perform any 

PM2.5 emission testing but only tested for total particulate matter.  Because their tested emission rate for 

total particulate matter was less than their PM2.5 emission limit, Carbo correctly reported that the testing 
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showed compliance with their PM2.5 limit and reported their emission rates for PM10 and PM2.5 to be the 

same even though neither pollutant was specifically measured. 

 

In the other two cases, EOG Resources and Chippewa Sand Company tested processes using the specific 

test method for PM2.5 (Method 201A).  But in these cases, the PM2.5 filter weights were lower than the 

Method 201A filterable detection limit.  In fact, a majority of the filters’ results exhibit a zero value or 

negative number.  While these results may be used to show that a source complies with a limit, the 

Department does not consider these tests to show that emissions of PM2.5 were detected in measurable 

amounts from these low temperature operations. 

 

Finally, the Department disagrees with the conclusion that past practices of including PM2.5 emission estimates 

and modeling based limits for PM2.5 in previous permits is evidence that low temperature operations must emit 

PM2.5.  The Department acknowledges that policy proposed for public input is a new policy based on new data 

and understanding gained over the last two decades.  Past permit decisions relied on assumptions that are now 

shown to be faulty.  Science is always refining the body of knowledge that is used to make regulatory 

decisions, whether it is new information on health effects of a pollutant or new methods for testing and 

detecting air pollution.  The Department must be able to periodically re-evaluate and change its policies in 

light of new breakthroughs in understanding of the causes of air pollution. 

 

Pre-Determination 

The Department agrees that each permit review must be made as a case-by-case determination.  As stated 

above, the Department will consider any data or additional information pertinent to a specific project that is 

made available in determining if a source emits measurable amounts of PM2.5.   

 

Thresholds 

The Department agrees that the PSD program does not allow for a de minimis level.  The guidance will be 

changed to remove references to “de minimis” and “significant.”   

 

Summary of Changes in Response to Comments Received 

The Department made several changes to the guidance to include additional explanatory information and to 

clarify procedures for reviewing air pollution control permits. 

1. Changes were made to clarify that the Department makes a preliminary determination on the 

approvability of each air pollution permit application on a case-by-case basis. 

2. Changes were made to clarify that the Department will consider information on the accuracy of PM2.5 

emission factors and methods used to establish emission factors for low temperature operations.  It 

will also consider information submitted to support estimates of PM2.5 emission rates from all types of 

industrial processes including low temperature processes.  This memo is intended to provide guidance 

to permit applicants on their obligation to submit information in an initial permit application and 

includes thresholds for when additional review of emissions estimates is required to assure appropriate 

implementation of Title V and Major NSR permitting requirements.  The Department may request 

additional information from an applicant throughout the air permit review process. 

3. Changes were made to remove references to “de minimis” and “significant” which have a specific 

meaning in air permit regulations.   
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Attachment 1 

Corrected Stack Test Results Submitted by MEA and Department’s Analysis 

 

 

 
 

 

Note:  The original spreadsheet was provided by MEA.  Dates in red are the actual dates testing was 

performed.  The gold columns were added by Department.   

 

All All All All All All All All Dryer Dryer

Test Stack Control Process FID
Test Method - 

WARP
WARP ID/Report Reviewed Thruput PM-FH PM-FH PM-Total PM-Total PM2.5 PM2.5 Moisture Flow PM-FH PM-Total

Date(s) (tph) (gr/dscf) (lbs/hr) (gr/dscf) (lbs/hr) (gr/dscf) (lbs/hr) (%) (dscfm) (gr/dscf) (gr/dscf)

19-Jun-12
Badger Mining 

Corporation
Taylor, WI S21A C21A - Baghouse P41 - Sand Dryer 5/202 350 0.002 1.1 0.002

S21B C21B - Baghouse P41 - Sand Handling 5/202 315 0.0005 0.1

S19B C19B - Scrubber
P41 - Sand Handling, P39 - 

Screening
5/202 410 0.002 0.6

S10A C10A - Scrubber P42 - Screening 5/202 240 0.006 2.2

05/04/2012 

(10/16-18/12)
Carbo Ceramics Marshfield S01 C01 - Baghouse

P01 - Sand Dryer, Handling, 

Silos
5/202 140.3 0.0009 0.21 0.21 14.70% 0.0009

S02 C02 - Baghouse
P02 - Sand Dryer, Handling, 

Silos
5/202 151.3 0.0005 0.15 0.15 1.60%

05/29/2012 (5/29-

30/13)

Chippewa Sand 

Company
New Auburn S01A C01A - Baghouse P01A - Fluidized Bed Dryer 5/202 150 0.003 0.18 0.18 0.003

S02A C02A - Baghouse
P02A - Sand Screening & 

Conveying
201a/202 150 0.17 0.128

10/30/2013 (8/27-

28/13)

Completion Industrial 

Minerals
Marshfield S01 C01 - Baghouse P01 - Fluidized Bed Dryer 5/202 137 0.002 1 - 48,157 0.002

S02 C02 - Baghouse P04 - Dry Plant Sand Handing 5/202 137 0.003 0.58 - 22,047

13-Feb-12 EOG Resources
Chippewa 

Fall
S01 C01 - Baghouse P01 - Fluidized Bed Dryer #1 5/202 166 0.0004 0.09 0.0011 0.24 16.00% 25,797 0.0004 0.0011

S02 C02 - Baghouse P02 - Fluidized Bed Dryer #2 5/202 166 0.0008 0.19 0.0014 0.31 16.10% 26,551 0.0008 0.0014

S04 C04 - Baghouse P04 - Dryer Building East 5/202 147 0.0026 0.42 0.80% 19,339

S05 C05 - Baghouse P05 - Drying Building West 5/202 147 0.0032 0.59 0.0043 0.81 0.40% 21,568

S06 C06 - Baghouse P06 - Rail Loading 201a/202 1229 0.0016 0.23 0.0011 0.16 0.20% 17,011

12-Nov-12
Great Northern 

Sand
New Auburn S04 C04 - Baghouse P04 - Sand Dryer 201a/202 135 0.0002 0.25 0.56 7.00% 38,429 0.0002

S05 C05 - Baghouse P05 - Sand Handling 201a/202 0.0006 0.18 0.12 0.20% 35,119

12-Feb-14 Hi-Crush Augusta S01B C01B - Baghouse P01B - Fluidized Bed Dryer 618102870 5/202 WC-ST-14-97041, Yes 92.6 0.0006 0.16 0.0006

30-May-12 Hi-Crush Tomah S04
P04 - Sand Screening & 

Conveying
5/202 96 0.0043 0.21

S05
P05 - Fluidized Bed Sand 

Dryer
5/202

21-Jun-12
Preferred Sands 

of WI
Blair S01 C01 - Baghouse P01 - Sand Dryer 662028620 5/202 WC-ST-12-66625, Yes 150 0.0018 0.49 30,505 0.0018

20-Jul-11
Proppant Specialist - 

Oakdale
Tomah S01 P01 - Rotary Sand Kiln 5/202 90 0.006 0.55 0.006

P02/P03 - Screening & 

Conveying
5/202 90 1.47

24-Jul-13
Superior Silica Sand - 

Baron Plant
Baron S01 C01 - Baghouse P01 - Sand Dryer 5/202 0.0005 0.275 0.0005

S02 C02 -Baghouse P02 - Dry Plant 17/202 0.794

14-Mar-13 Taylor Frac LLC Taylor S01 C01 - Scrubber P1 - Fluidized Bed Sand Dryer 627021670 5/202 WC-ST-13-78421, Yes 83.6 0.0011 0.53 34536 0.0011

29-May-13
U.S. Silica 

Company
Sparta S10

P10 - Fluidized Bed Sand 

Dryer
5/202 0.0034 0.82 0.0068 1.72 8.80% 29377 0.0034 0.0068

S30 Cartridge P30 - Dry Plant 5/202 0.0002 0.07 0.002 0.64 1.60% 38869

07-Nov-12
Will Logistics - 

Smart Sand Inc.
Oakdale S10

P10 - Fluidized Bed Sand 

Dryer
5/202 0.004 1.6 0.004

S30 P30 - Dry Plant 5 0.0009 0.48

Rail Loadout Bin Vent 5 0.0006

10-May-12
Wisconsin Industrial 

Sand Co.
Maiden Rock S10 C02 - Scrubber P03 - Rotary Sand Dryer 648045860 5/202 WC-ST-63783, Yes 280 0.0001 0.017 0.0007 0.106 22.10% 17934 0.0001 0.0007

Minimum 0.0001 0.0007

Maximum 0.006 0.0068

Average 0.0018 0.0025

NO-ST-13-87101, Yes

WC-ST-13-85601, Yes

WC-ST-12-60421, Yes

NO-ST-12-73021, Yes

WC-ST-12-65422, Yes

WC-ST-11-39501, Yes

642078030

627007260 WC-ST-12-60761, Yes

772151270

609128960

772145770

609072860

603106680

642076820

642028420

603108330

624078800 WC-ST-13-81664, Yes

WC-ST-12-72261, Yes

WC-ST-12-67341, Yes

WC-ST-12-74421, Yes
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Chippewa Sand - 5/29/13 M201A, Section 13.3

Process Method Fractions Run 1 Run 2 Run 3

filter -2.3 -1.2 -1.2 mg PM10 filter*** 1.44 mg

wash 1.1 1.5 1.5 mg PM2.5 filter*** 1.35 mg

organic fraction* 0.2 0.0 0.2 mg *** Interim values - sum of filter & wash

inorganic fraction** 2.9 2.9 0.8 mg

* solvent blank corrected, ~0.6

** water blank corrected, ~1.7

EOG - 2/16/12 M202, Section 13.0

filter 1.0 0.9 1.1 mg

wash 0.2 1.2 0.6 total CPM 4.0 mg

M202 no M202, <85 degrees --- --- --- mg organic fraction 0.5 mg

inorganic fraction 3.5 mg

**** relative stadard deviation values - no noise component

Great Northern Sand - 12/12-15/12

filter 0.1 0.0 0.0 mg

Field train recovery 

blank ***** 2.0 mg

wash 0.5 0.1 0.3 mg *****4/8/14 - EPA interim guidance, 5.1mg field train proof blank allowance

organic fraction 1.2 1.4 1.5 mg

inorganic fraction 0.6 1.0 0.8 mg

recovery train blank -0.3 -0.3 -0.3 mg

filter 0.0 0.0 0.0 mg

wash 0.7 0.8 1.1 mg

M202 no M202, <85 degrees --- --- --- mg

EPA response to comments in 

M201A/202 revision

You will not be able to measure below the average 

train recovery blank level

P05

Detection Limits

Precision Levels****

M202

P02A

P06

M202

P04

M201A

M201A

M201A

M201A
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Example of Identical Comment from Clean Wisconsin Campaign 
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