
 

 
    
 
     
     

 
 
 

DAQE-IN154900001-15 
 
November 23, 2015 
 
 
Troy Mckinley  
Revolution Fuels, LLC 
P.O. Box 746 
Tooele, UT 84074 
 
Dear Mr. Mckinley: 
 
Re: Intent to Approve:  New Coal to Liquids Facility 
 Project Number:  N15490-0001 

 
The attached document is the Intent to Approve for the above-referenced project.  The Intent to Approve 
is subject to public review.  Any comments received shall be considered before an Approval Order is 
issued.  The Division of Air Quality is authorized to charge a fee for reimbursement of the actual costs 
incurred in the issuance of an Approval Order.  An invoice will follow upon issuance of the final 
Approval Order. 
 
Future correspondence on this Intent to Approve should include the engineer's name as well as the DAQE 
number as shown on the upper right-hand corner of this letter.  The project engineer for this action is Tad 
Anderson, who may be reached at (801) 536-4456. 
 
Sincerely, 
 
 
 
Martin D. Gray, Manager 
New Source Review Section 
 
MDG:TA:kw 
 
cc: Southeastern UT District Health Department 

195 North 1950 West • Salt Lake City, UT  
Mailing Address:  P.O. Box 144820 • Salt Lake City, UT  84114-4820  

Telephone (801) 536-4000 • Fax (801) 536-4099 • T.D.D.  (801) 903-3978 
www.deq.utah.gov 

Printed on 100% recycled paper 
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SPENCER J. COX 
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DIVISION OF AIR QUALITY 
Bryce C. Bird 
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ABSTRACT 
 
Revolution Fuels, LLC (Revolution) has requested a permit for a new coal to liquids facility near 
Wellington, Utah. The coal to liquids facility operations will include coal handling, coal gasification, ash 
handling, syngas treatment, and product upgrading.  The liquids produced are diesel fuel, jet fuel, 
liquefied petroleum gas (LPG), and naphtha with a maximum coal throughput of 750 tons per day.  The 
proposed potential to emit emissions for this facility are as follows (in TPY): 20.2 of PM10, 20.2 of PM2.5 
(Subset of PM10), 23.3 of NOx, 83.8 of CO, 9.2 of VOC, 1.9 of SO2, 8.9 of combined HAPs and 295,445 
of CO2e. 
 
The new coal to liquids facility is located in an attainment area for all criteria pollutants.  This source is 
classified as a minor Title V source.  This source is subject to 40 CFR 60 Subparts A and Dc, Y and IIII, 
40 CFR 63 Subparts A and ZZZZ.  The estimated emissions exceed the emissions levels in R307-410 for 
PM10 and PM2.5 so modeling was conducted for PM10 and PM2.5.  A 30-day public comment period is 
required. 
 
The NOI for the above-referenced project has been evaluated and has been found to be consistent with the 
requirements of UAC R307.  Air pollution producing sources and/or their air control facilities may not be 
constructed, installed, established, or modified prior to the issuance of an AO by the Director. 
 
A 30-day public comment period will be held in accordance with UAC R307-401-7.  A notification of the 
intent to approve will be published in the Sun Advocate on November 26, 2015.  During the public 
comment period the proposal and the evaluation of its impact on air quality will be available for the 
public to review and provide comment.  If anyone so requests a public hearing within 15 days of 
publication, it will be held in accordance with UAC R307-401-7.  The hearing will be held as close as 
practicable to the location of the source.  Any comments received during the public comment period and 
the hearing will be evaluated.  The proposed conditions of the AO may be changed as a result of the 
comments received. 
 
Name of Permittee: 
 
Revolution Fuels, LLC 
P.O. Box 746 
Tooele, UT 84074 

Permitted Location: 
 
Coal to Liquids Facility 
near Wellington 
Carbon County, UT 
 

 
 UTM coordinates: 526,825 m Easting, 4,376,397 m Northing, UTM Zone 12 
 SIC code: 1311 (Crude Petroleum & Natural Gas) 
 

Section I: GENERAL PROVISIONS 
 
I.1 All definitions, terms, abbreviations, and references used in this AO conform to those used in the 

UAC R307 and 40 CFR.  Unless noted otherwise, references cited in these AO conditions refer to 
those rules.  [R307-101] 
 

I.2 The limits set forth in this AO shall not be exceeded without prior approval.  [R307-401] 
 

I.3 Modifications to the equipment or processes approved by this AO that could affect the emissions 
covered by this AO must be reviewed and approved.  [R307-401-1] 
 

I.4 All records referenced in this AO or in other applicable rules, which are required to be kept by the 
owner/operator, shall be made available to the Director or Director's representative upon request, 
and the records shall include the two-year period prior to the date of the request.  Unless otherwise 
specified in this AO or in other applicable state and federal rules, records shall be kept for a 
minimum of two (2) years.  [R307-401-8] 
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I.5 At all times, including periods of startup, shutdown, and malfunction, owners and operators shall, 

to the extent practicable, maintain and operate any equipment approved under this AO, including 
associated air pollution control equipment, in a manner consistent with good air pollution control 
practice for minimizing emissions.  Determination of whether acceptable operating and 
maintenance procedures are being used will be based on information available to the Director 
which may include, but is not limited to, monitoring results, opacity observations, review of 
operating and maintenance procedures, and inspection of the source.  All maintenance performed 
on equipment authorized by this AO shall be recorded.  [R307-401-4] 
 

I.6 The owner/operator shall comply with UAC R307-107.  General Requirements: Breakdowns.  
[R307-107] 
 

I.7 The owner/operator shall comply with UAC R307-150 Series.  Inventories, Testing and 
Monitoring.  [R307-150] 

 
Section II: SPECIAL PROVISIONS 

 
II.A The approved installations shall consist of the following equipment: 
 
II.A.1 Coal to Liquids Facility 

 
II.A.2 Reaction Chamber 

 
One (1) Reaction Chamber 
Pyrolysis Burner System 
Three (3) burners 
Capacity:  11.2 MMBtu/hr (each) 
Control:  Selective Catalytic Reduction on the common stack for the gasification flue gas 
 
Gasification Burner System 
Six (6) burners  
Capacity:  60 MMBtu/hr (each) 
Control:  Selective Catalytic Reduction on the common stack for the gasification flue gas 
 

II.A.3 Coal Handling System 
 
Coal Hopper 
Radial Stacker 
Coal Crusher 
Silo Day Bin 
Capacity:  100 tons per hour 
Coal Handling Baghouse 
Two (2) Coal Lock Hoppers 
 

II.A.4 Ash Removal System 
 
Three (3) Vortex Coils* 
Two (2) Cyclones* 
* Internal to the reaction chamber 
 
Vibrating Conveyors with Water Jackets 
 
Ash Silo with Baghouse 
 
 



DAQE-IN154900001-15 
Page 4 

 
II.A.5 Syngas Treatment 

 
Gas Scrubber 
Electric gas compression unit* 
Amine CO2 removal unit 
Guard bed unit 
Water/solution treatment unit* 
* informational purpose 
 

II.A.6 Fischer Tropsch Unit 
 
Two (2) activation/regeneration heaters with Low NOx burners 
Capacity:  1.12 MMBtu/hr 
Capacity:  0.60 MMBtu/hr 
 
Four (4) FT Trains each comprised of: 
Two(2) syngas filters 
Two (2) Fischer-Tropsch reactors 
One (1) steam drum 
Two (2) coolant filters 
Electric coolant circulation pumps* 
* informational purpose 
 

II.A.7 Product Upgrading 
 
Two (2) upgrade heaters with Low NOx burners 
Capacity:  4.85 MMBtu/hr 
Capacity:  10.25 MMBtu/hr 
 

II.A.8 Flare 
 
1 MMBtu/hr continuous flare pilot 
 

II.A.9 Cooling Tower 
 
Capacity:  10 MMBtu/hr cooling duty 
 

II.A.10 Auxiliary Boiler with Low NOX burners 
 
Capacity:  73.88 MMBtu/hr 
 

II.A.11 Fire Pump 
 
Capacity:  220 Hp 
Fuel:  Diesel 
 

II.A.12 Emergency Generator 
 
Capacity:  1,482 Hp 
Fuel:  Diesel 
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II.A.13 Storage Tanks 

 
Liquefied Petroleum Gas pressurized bullet tank 
 
Naphtha fixed cone roof storage tank 
Capacity:  1,853 bbl 
 
Diesel fixed cone roof storage tank 
Capacity:  4,021 bbl 
 
Jet Fuel fixed cone roof storage tank 
Capacity:  4,406 bbl 
 
Off Specification fuel fixed cone roof storage tank 
Capacity:  4,406 bbl 
 
Lean Amine fixed cone roof storage tank 
Capacity:  340 bbl 
 
Amine Solvent fixed cone roof storage tank 
Capacity:  214 bbl 

 
II.B Requirements and Limitations 
 
II.B.1 Site Wide Requirements 

 
II.B.1.a The owner/operator shall notify the Director in writing when the installation of the equipment 

listed in Condition II.A of this AO have been completed and are operational.  To ensure proper 
credit when notifying the Director, send your correspondence to the Director, attn: Compliance 
Section. 
 
If installation has not been completed within 18 months from the date of this AO, the Director 
shall be notified in writing on the status of the construction and/or installation.  At that time, 
the Director shall require documentation of the continuous installation of the operation and 
may revoke the AO.  [R307-401] 
 

II.B.1.b Visible emissions from the following emission points shall not exceed the following values: 
 
A. Flare and combustor - no visible emissions 
 
B. Crusher - 15% opacity 
 
C. Coal Handling Baghouse - 10% opacity 
 
D. Ash Removal Baghouse - 10% opacity 
 
E. All natural gas/syngas operated equipment - 10% opacity 
 
F. Paved Haul Roads - 20% opacity 
 
G. All other points - 20% opacity 
 
Opacity observations of emissions from stationary sources shall be conducted according to 40 
CFR 60, Appendix A, Method 9.  [R307-401-8] 
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II.B.1.c The facility shall not exceed the following production/consumption limits: 

 
Production 
 
A. Liquefied petroleum gas: 37,960 barrels per rolling 12 month total 
 
B. Naphtha: 95,630 barrels per rolling 12 month total 
 
C. Diesel: 209,145 barrels per rolling 12 month total 
 
D. Jet fuel: 202,940 barrels per rolling 12 month total 
 
E. Off specification diesel and jet fuel: 135,050 barrels per rolling 12 month total 
 
F. Ash: 57,378 tons per rolling 12 month total 
 
Consumption 
 
G. 273,750 tons of coal per rolling 12 month total  
 
To determine compliance with a rolling 12-month total the owner/operator shall calculate a 
new 12-month total by the twentieth day of each month using data from the previous 12 
months.  Records of production shall be kept for all periods when the plant is in operation. The 
records of production shall be kept on a daily basis.  [R307-401-8] 
 

II.B.1.d The Emergency Generator shall be used for electricity production only during periods when 
electric power from the public utilities is interrupted, or for regular maintenance of the 
emergency equipment.  The emergency generator will be limited to 500 hours of combined 
testing and maintenance operations per year.  Records documenting all emergency equipment 
usage shall be kept in a log.  The log will identify the date when the emergency equipment was 
used, the duration in hours of the event, and the reason for each equipment usage. There is no 
time limit on the use of emergency stationary internal combustion engine in emergency 
situations.  [R307-401] 
 

II.B.1.e The owner/operator shall use only natural gas or syngas as fuel for all heaters and boilers and 
diesel fuel for emergency equipment.  [R307-401-8] 
 

II.B.1.f The auxiliary boiler shall be limited to 500 hours of operation per rolling 12 month total.  
Records documenting operation shall be kept in a log. The log will identify the date when the 
auxiliary boiler was used and the duration in hours.  [R307-401] 
 

II.B.2 Reaction Chamber/Pyrolysis Vessel 
 

II.B.2.a Emissions to the atmosphere from the indicated emission points shall not exceed the following 
rates and concentrations. 
 
Source: Gasification Flue Gas Exhaust Stack (Reaction Chamber/Pyrolysis operations) 
 
Pollutant lb/hr    
 
NOx  3.67   
CO   14.68 
 
[R307-401-8] 
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II.B.2.a.1 Stack testing to show compliance with the emission limitations stated in the above condition 
shall be performed as specified below: 
 
Testing 
Emissions Point          
Gasification Flue Gas Exhaust Stack (Reaction Chamber/Pyrolysis operations) 
 
Pollutant  Test Frequency 
NOx    #, ## 
CO   #, ## 
 
 
B. Testing Status 
 
# Initial compliance testing is required.  The initial test date shall be performed as soon 
 as possible and in no case later than180 days after the start up of a new emission 
 source.  A compliance testis required on the modified emission point that has an 
 emission rate limit.  
 
## Compliance test at least annually subsequent to the initial compliance test. The  
 Director may require testing at any time. 
 
C. Notification 
 
The Director shall be notified at least 30 days prior to conducting any required emission 
testing.  A source test protocol shall be submitted to DAQ when the testing notification is 
submitted to the Director. The source test protocol shall be approved by the Director prior to 
performing the test(s).  The source test protocol shall outline the proposed test methodologies, 
stack to be tested, and procedures to be used.  A pretest conference shall be held, if directed by 
the Director. 
 
D. Sample Location 
 
The emission point shall be designed to conform to the requirements of 40 CFR 60, Appendix 
A, Method 1, or other methods as approved by the Director.  An Occupational Safety and 
Health Administration (OSHA) or Mine Safety and Health Administration (MSHA) approved 
access shall be provided to the test location. 
 
E. Volumetric Flow Rate 
 
40 CFR 60, Appendix A, Method 2, Method 19 or other EPA approved methods acceptable to 
the  
Director. 
 
F. NOx 
 
40 CFR 60, Appendix A, Method 7, 7A, 7B, 7C, 7D or 7E, or other EPA approved methods 
acceptable to the Director. 
 
G. CO 
 
40 CFR 60, Appendix A, Method 10, or other EPA approved methods acceptable to the  
Director. 
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H. Calculations 
 
To determine mass emission rates (lb/hr, etc.) the pollutant concentration as determined by the 
appropriate methods above shall be multiplied by the volumetric flow rate and any necessary 
conversion factors determined by the Director, to give the results in the specified units of the 
emission limitation.  [R307-401-8] 
 

II.B.2.a.2 New Source Operation 
 
For a new source/emission point, the production rate during all compliance testing shall be no 
less than 90% of the production rate listed in this AO.  If the maximum AO allowable 
production rate has not been achieved at the time of the test, the following procedure shall be 
followed: 
 
1) Testing shall be at no less than 90% of the production rate achieved to date. 
 
2) If the test is passed, the new maximum allowable production rate shall be 110% of the 
 tested achieved rate, but not more than the maximum allowable production rate.  This 
 new allowable maximum production rate shall remain in effect until successfully tested 
 at a higher rate. 
 
3) The owner/operator shall request a higher production rate when necessary.  Testing at 
 no less than 90% of the higher rate shall be conducted.  A new maximum production 
 rate (110% of the new rate) will then be allowed if the test is successful.  This process 
 may be repeated until the maximum AO production rate is achieved. 
 
Existing Source Operation 
 
For an existing source/emission point, the production rate during all compliance testing shall be 
no less than 90% of the maximum production achieved in the previous three (3) years. 
[R307-401-8] 
 

II.B.3 Fugitive Emissions 
 

II.B.3.a The vibrating conveyors for the ash removal operation shall be covered and routed to a 
baghouse.  [R307-401-8] 
 

II.B.3.b The coal handling, radial stacker conveyor shall be covered and fugitive emissions shall be 
controlled by water sprays.  The coal handling crushing, conveying and drop points shall be 
covered and controlled by a baghouse.  [R307-401-8] 
 

II.B.3.c All haul roads shall be paved.  [R307-401-8] 
 

II.B.3.c.1 The haul road shall be paved and shall be water flushed, sprayed clean or swept as dry 
conditions warrant or as determined necessary by the Director in order to meet the opacity 
requirement listed in this AO.  [R307-401-8] 
 

II.B.4 Flare Requirements 
 

II.B.4.a All exhaust gas/vapors from startup, shutdown and upset conditions shall be routed to the flare 
operating with a continuous pilot.  [R307-401] 
 

II.B.4.b The flare shall operate with no visible emissions.  [R307-401-8] 
 
 

II.B.4.b.1 Visual determination of smoke emissions from flare shall be conducted according to 40 CFR 
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60, Appendix A, Method 22.  [R307-401-8] 
 

Section III: APPLICABLE FEDERAL REQUIREMENTS 
 
In addition to the requirements of this AO, all applicable provisions of the following federal programs 
have been found to apply to this installation.  This AO in no way releases the owner or operator from any 
liability for compliance with all other applicable federal, state, and local regulations including UAC 
R307. 
 
NSPS (Part 60), A: General Provisions 
NSPS (Part 60), Dc: Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating 
Units 
NSPS (Part 60), Y: Standards of Performance for Coal Preparation and Processing Plants 
NSPS (Part 60), IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines 
MACT (Part 63), A: General Provisions 
MACT (Part 63), ZZZZ: National Emissions Standards for Hazardous Air Pollutants for Stationary 
Reciprocating Internal Combustion Engines 
 

PERMIT HISTORY 
 
The final AO will be based on the following documents: 
 
Is Derived From NOI dated May 8, 2015 
Incorporates Additional Information dated November 12, 2015 
Incorporates Additional Information dated October 27, 2015 
Incorporates Additional Information dated September 17, 2015 
Incorporates Additional Information dated July 21, 2015 
 

ADMINISTRATIVE CODING 
 
The following information is for UDAQ internal classification use only: 
 
Carbon County 
CDS B 
MACT (Part 63), Attainment Area, NSPS (Part 60)  
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ACRONYMS 
 
The following lists commonly used acronyms as they apply to this document: 
 
40 CFR Title 40 of the Code of Federal Regulations 
AO Approval Order 
BACT Best Available Control Technology 
CAA Clean Air Act 
CAAA Clean Air Act Amendments 
CDS Classification Data System (used by EPA to classify sources by size/type) 
CEM Continuous emissions monitor 
CEMS Continuous emissions monitoring system 
CFR Code of Federal Regulations 
CMS Continuous monitoring system 
CO Carbon monoxide 
CO2 Carbon Dioxide 
CO2e Carbon Dioxide Equivalent - 40 CFR Part 98, Subpart A, Table A-1 
COM Continuous opacity monitor 
DAQ/UDAQ Division of Air Quality  
DAQE This is a document tracking code for internal UDAQ use 
EPA Environmental Protection Agency 
FDCP Fugitive Dust Control Plan 
GHG Greenhouse Gas(es) - 40 CFR 52.21 (b)(49)(i) 
GWP Global Warming Potential - 40 CFR Part 86.1818-12(a) 
HAP or HAPs Hazardous air pollutant(s) 
ITA Intent to Approve 
LB/HR Pounds per hour 
MACT Maximum Achievable Control Technology 
MMBTU Million British Thermal Units 
NAA Nonattainment Area 
NAAQS National Ambient Air Quality Standards 
NESHAP National Emission Standards for Hazardous Air Pollutants 
NOI Notice of Intent 
NOx Oxides of nitrogen 
NSPS New Source Performance Standard 
NSR New Source Review 
PM10 Particulate matter less than 10 microns in size 
PM2.5 Particulate matter less than 2.5 microns in size 
PSD Prevention of Significant Deterioration 
PTE Potential to Emit 
R307 Rules Series 307 
R307-401 Rules Series 307 - Section 401 
SO2 Sulfur dioxide 
Title IV Title IV of the Clean Air Act 
Title V Title V of the Clean Air Act 
TPY Tons per year 
UAC Utah Administrative Code 
VOC Volatile organic compounds 
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November 23, 2015 
 
 
Sun Advocate 
Legal Adverting Department 
845 East Main 
Price, Utah 84050 
 
RE: Legal Notice of Intent to Approve  
 
This letter will confirm the authorization to publish the attached NOTICE in the Sun Advocate on 
November 26, 2015. 
 
Please mail the invoice and affidavit of publication to the Utah State Department of Environmental 
Quality, Division of Air Quality, P.O. Box 144820, Salt Lake City, Utah 84114-4820.  If you have any 
questions contact Kimberly Wilcox, who may be reached at (801) 536-4068. 
 
Sincerely, 
 
 
 
Kimberly Wilcox 
Office Technician 
 
Enclosure 
 
cc: Carbon County 
 Southeastern Association of Governments 
 

195 North 1950 West • Salt Lake City, UT  
Mailing Address:  P.O. Box 144820 • Salt Lake City, UT  84114-4820  

Telephone (801) 536-4000 • Fax (801) 536-4099 • T.D.D.  (801) 903-3978 
www.deq.utah.gov 

Printed on 100% recycled paper 

State of Utah  
 

GARY R. HERBERT 
Governor 

 
SPENCER J. COX 

Lieutenant Governor 
 
 

 

Department of 
Environmental Quality 

 
Alan Matheson 

Executive Director 
 

DIVISION OF AIR QUALITY 
Bryce C. Bird 

Director 
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NOTICE 
 
A Notice of Intent for the following project submitted in accordance with R307-401-1, Utah 
Administrative Code (UAC), has been received for consideration by the Director: 
 
Company Name: Revolution Fuels, LLC 
Location: Revolution Fuels, LLC-Coal to Liquids Facility – Outside of Wellington, Carbon 

County, UT, Carbon County 

Project Description: Revolution Fuels, LLC (Revolution) has requested a permit for  a new coal to 
liquids facility near Wellington, Utah.  The coal to liquids facility operations will 
include coal handling, coal gasification, ash handling, syngas treatment, and 
product upgrading.  The liquids produced are diesel fuel, jet fuel, liquefied 
petroleum gas (LPG), and naphtha with a maximum coal throughput of 750 tons 
per day.  The proposed potential to emit emissions for this facility are as follows 
(in tons per year): 20.2 of PM10, 20.2 of PM2.5 (Subset of PM10), 23.3 of NOx, 
83.8 of CO, 9.2 of VOC, 1.9 of SO2, 8.9 of combined HAPs and 295,445 of 
CO2e. 
 
The new coal to liquids facility is located in an attainment area for all criteria 
pollutants.  This source is classified as a minor Title V source.  This source is 
subject to 40 CFR 60 Subparts A and Dc, Y and IIII, 40 CFR 63 Subparts A and 
ZZZZ.  The estimated emissions exceed the emissions levels in R307-410 for 
PM10 and PM2.5 so modeling was conducted for PM10 and PM2.5.  A 30-day 
public comment period is required. 

 
The completed engineering evaluation and air quality impact analysis showed that the proposed project 
meets the requirements of federal air quality regulations and the State air quality rules.  The Director 
intends to issue an Approval Order pending a 30-day public comment period.  The project proposal, 
estimate of the effect on local air quality and draft Approval Order are available for public inspection and 
comment at the Utah Division of Air Quality, 195 North 1950 West, Salt Lake City, UT 84116.  Written 
comments received by the Division at this same address on or before December 26, 2015 will be 
considered in making the final decision on the approval/disapproval of the proposed project. Email 
comments will also be accepted at tdanderson@utah.gov. If anyone so requests to the Director in writing 
within 15 days of publication of this notice, a hearing will be held in accordance with R307-401-7, UAC. 
 
Under Section 19-1-301.5, a person who wishes to challenge a Permit Order may only raise an issue or 
argument during an adjudicatory proceeding that was raised during the public comment period and was 
supported with sufficient information or documentation to enable the Director to fully consider the 
substance and significance of the issue. 
 
Date of Notice:  November 26, 2015 
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UTAH DIVISION OF AIR QUALITY 
SOURCE PLAN REVIEW 

 
Troy Mckinley 
Revolution Fuels, LLC 
P.O. Box 746 
Tooele, UT 84074     

Project Number:  N154900001 

 
RE: New Coal to Liquids Facility 
 Carbon County; CDS B; MACT (Part 63), Attainment 

Area, NSPS (Part 60) 
 
Review Engineer: Tad Anderson 
Date: December 7, 2015 
 
Notice of Intent Submitted: May 8, 2015 
 
Plant Contact: Troy Mckinley 
Phone Number: (801) 633-2742 
 
Source Location: 2 miles East of Wellington, Carbon County, UT 

 Carbon County 
 4,376,397 m Northing, 526,825 m Easting, UTM Zone 12 
 UTM Datum:  NAD83 
 
DAQ requests that a company/corporation official read the attached draft/proposed Plan Review with 
Recommended Approval Order Conditions.  If this person does not understand or does not agree with the 
conditions, the review engineer should be contacted within five days after receipt of the Plan Review.  If 
this person agrees with the Plan Review and Recommended Approval Order Conditions, this person 
should sign below and return (FAX # 801-536-4099) within 10 days after receipt of the conditions.  If the 
review engineer is not contacted within 10 days, the review engineer shall assume that the 
company/corporation official agrees with this Plan Review and will process the Plan Review towards 
final approval.  A public comment period will be required before the Approval Order can be issued. 
 

Applicant Contact ______________________________________________________________ 
(Signature & Date) 
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ABSTRACT 
 
Revolution Fuels, LLC (Revolution) has requested a permit for a new coal to liquids facility near 
Wellington, Utah. The coal to liquids facility operations will include coal handling, coal gasification, ash 
handling, syngas treatment, and product upgrading. The liquids produced are diesel fuel, jet fuel, liquefied 
petroleum gas (LPG), and naphtha with a maximum coal throughput of 750 tons per day.  The proposed 
potential to emit emissions for this facility are as follows (in tons per year): 20.2 of PM10, 20.2 of PM2.5 
(Subset of PM10), 23.3 of NOx, 83.8 of CO, 9.2 of VOC, 1.9 of SO2, 8.9 of combined HAP's and 295,445 
of CO2e. 
 
The new coal to liquids facility is located in an attainment area for all criteria pollutants.  This source is 
classified as a minor Title V source.  This source is subject to 40 CFR 60 Subparts A and Dc, Y and IIII, 
40 CFR 63 Subparts A and ZZZZ.  The estimated emissions did exceed the emissions levels in R307-410 
for PM10 and PM2.5 so modeling was conducted for PM10 and PM2.5.   A 30-day public comment period is 
required. 
 
 
SOURCE SPECIFIC DESIGNATIONS 
 
Applicable Programs: 

NSPS (Part 60), Subpart A: General Provisions applies to Coal to Liquids Facility 
NSPS (Part 60), Subpart Dc: Standards of Performance for Small Industrial-Commercial-Institutional 
Steam Generating Units applies to Coal to Liquids Facility 
NSPS (Part 60), Subpart Y: Standards of Performance for Coal Preparation and Processing Plants 
applies to Coal to Liquids Facility 
NSPS (Part 60), Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines applies to Coal to Liquids Facility 
MACT (Part 63), Subpart A: General Provisions applies to Coal to Liquids Facility 
MACT (Part 63), Subpart ZZZZ: National Emissions Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines applies to Coal to Liquids Facility 
Attainment Area applies to Coal to Liquids Facility 

 
Permit History: 
 
When issued, the approval order shall supersede or will be based on the following documents: 
 

Incorporates Additional Information dated July 21, 2015 
Is Derived From NOI  dated May 8, 2015 
Incorporates Additional Information dated September 17, 2015 
Incorporates Additional Information dated October 27, 2015 
Incorporates Addtional Information dated November 12, 2015 

 
SUMMARY OF NOTICE OF INTENT INFORMATION 
 
Description of Proposal: 
 
Process Description 
Coal will be delivered to the facility and stored in a storage area.  The coal will be transferred to a crusher 
by a conveyor.  After crushing, the coal will be transferred to a pyrolysis and gasification system.  
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Carbonaceous material that has not been gasified is removed and handled in the ash handling system.  
Syngas produced from the gasification system is scrubbed to remove contaminants and then is pressurized 
and sent for further processing to remove additional contaminants including carbon dioxide and sulfur.  
The syngas then goes through a Fischer Tropsch (FT) reactor where the output is a liquid phase (wax) and 
hydrocarbon condensate which are then upgraded to transportation liquids. The FT reactor also produces 
a tail gas that is recycled back into the process and used as a fuel in other areas of the plant.  Product 
upgrading includes a hydrotreating and fractionation process that produces diesel fuel, jet fuel, LPG, and 
naphtha.  
 
Coal Handling 
Coal is delivered to the plant on paved haul roads by belly dump trucks which have a capacity of 44 tons. 
Coal will be unloaded from the belly dumps into a hopper which feeds a radial stacker.  The radial stacker 
has a covered conveyor and water sprays to minimize fugitive dust emissions.  The radial stacker feeds 
into a coal storage pile.  The coal moisture content is estimated to be at 10 percent.  As per New Source 
Performance Standards Subpart Y requirements, a fugitive coal dust control plan will be submitted for the 
coal storage pile.  Coal is transferred from the coal storage pile to a crusher by a enclosed conveyor.  The 
coal loading rate through the coal handling and crushing circuit will be a maximum of 100 tons per hour 
and 273,750 tons per year.  A baghouse controls fugitive dust emissions from all coal conveying and 
transfer from the coal storage pile to a silo day bin prior to being fed into the gasification process. 
 
Once broken down to size, a series of two lockhoppers will deliver a maximum of 750 tons per day of 
prepared gasifier fuel to the pyrolysis tube entrance.  Coal enters the first lockhopper from a conveyor 
above, where it is sealed and pressurized using an inert gas.  Once at pressure, the lockhopper drops the 
coal into the second lockhopper via gravity, where the pressure is further raised using an inert gas. From 
this lockhopper the coal enters the pyrolysis and gasification process. 
 
Pyrolysis and Gasification 
The pyrolysis system is pressurized at approximately 125 psig.  The latter 75% of the pyrolysis vessel is 
contained in a heated environment known as the reaction chamber. Depending on the amount and type of 
feed, the residence time of the feedstock is from 3 to 20 minutes, and is determined based on the rate of 
speed of the track feeder. 
 
The temperature of the gasifier feedstaock entering the pyrolysis vessel is around 60 degrees Fahrenheit.  
Upon exiting, the constituents of the feed are approximately 800 degrees Fahrenheit. This is accomplished 
with the injection of superheated water into the vessel and/or external burners heating the ambient 
surroundings of the reaction chamber to 1800 degrees Fahrenheit. The pyrolysis burner system consists of 
(3) 6-inch Kinedizer LE low NOx burners each providing a maximum of 11.2 MMBtu/hr. 
 
Carbonaceous reformation takes place inside a series of coils designed to allow a residence time of 4 to 10 
seconds. The design includes primary, secondary and tertiary reformation coils which heat the gaseous 
components up to 1750 degrees Fahrenheit using a second set of burners. The gasification burner system 
will include (5) 14-inch Kinemax LE burners each providing a maximum of 60 MMBtu/hr. 
 
Steam is injected into the gasification section to control the hydrogen and carbon monoxide (H2:CO) ratio 
for the product syngas through the steam reforming process.  
 
Once through the primary coil, twenty-five percent of the carbonaceous materials that have not been 
altered to their gaseous state will be removed via a vortex-like action in a cyclone. The first of two 



Engineering Review N154900001:  Revolution Fuels, LLC-Coal to Liquids Facility - New Coal to Liquids Facility 
December 7, 2015 

Page 4 

cyclonic methods will redirect particles that are 80 to 150 microns in size to a 2-inch pipe that leads back 
to the front half of the pyrolysis vessel along. 
  
Once through the secondary coil, more carbonaceous materials that are 50 to 130 microns in size are 
removed with a second cyclonic removal method.  A 2-inch pipe combines this material with that 
collected in the first cyclonic removal and redirects it back to the front portion of the pyrolysis vessel. 
 
A final cyclonic ash removal sequence takes place following the three coils. The flow stream is sent 
through two cyclones in series which will remove any remaining carbonaceous material and ash carry-
through. An estimated 10% of 1-micron particles, 25% of 2-micron particles, 35% of 3-micron particles 
and as much as 100% of 15-microns and above particles will be removed during this final polish phase. 
All removed materials are sent to a screw auger that carries them to an ash handling system. 
 
The pyrolysis vessel, carbonaceous reforming coils, and cyclones are housed inside a reactor house lined 
with refractory. The temperature inside of the reactor house will reach over 1800 degrees Fahrenheit. 
Upon exiting the reactor house, the syngas enters a heat exchanger to reduce the gas temperature and 
pressure. After leaving the heat exchanger the gas goes through a scrubbing system which further 
removes contaminants by spraying negatively charged and electronegativity enhanced water into the 
system. 
 
Ash Removal and Handling  
In the gasification system, there are two areas of residual solids removal that remove particles of varying 
sizes and make-up. Multiple stages of particle removal allow progressive refinement of the carbonaceous 
material to create a higher quality syngas. 
 
The first area of solids removal utilizes a high-powered magnetic separator to draw metallically charged 
objects out of the conveyor stream. The excess material is transported out of the reaction chamber onto a 
vibrating conveyor with a water jacket for cooling. Once cooled, the material falls into an encosed steel 
hopper and is ready for disposal. 
 
The final ash removal process takes place while the syngas is in the cyclones. Once the ash has been 
pulled from the flow of gas, it is dropped onto a water-cooled vibrating conveyor. The vibrating conveyor 
cools the ash and transports it into an enclosed silo. The conveyor is enclosed and uses a baghouse for 
particulate control. Ash loading rate through the ash removal system will be a maximum of 6.6 tons per 
hour and 57,378 tons per year. Ash is transferred from the silo through an enclosed auger in to pneumatic 
trucks to be hauled offsite. 
 
Syngas Treatment 
From the gasifier, the raw syngas flows through heat exchangers to the gas scrubbers where the syngas is 
sprayed with free electron “saturated” ionized water to remove any organics, particulates, ash, sulfur, and 
metals still in the syngas stream.  Sulfur removal is accomplished from the electrically charged negative 
ions produced in the proprietary water processes.  The negatively charged ions are highly reactive and are 
attracted to the positive ions of the sulfur species.  The ions attract and coagulate into elemental sulfur 
which is then filtered out through the water system with other elements that have also been coagulated.  
The clean dry syngas exits the gasification unit and enters the syngas compression unit where it is 
compressed in multiple stages to reach the designated outlet pressure. The hot interstage syngas is cooled 
by interstage coolers, and the condensed liquid is knocked out. 
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The compressed syngas is routed to an amine CO2 removal unit to remove the bulk of the CO2.  The 
syngas will be contacted against a lean amine solution that chemically absorbs the CO2.  The amine used 
is a methyldiethanolamine (MDEA) based solvent formulated to provide deep removal of CO2.  The 
treated syngas is routed to a guard bed unit where additional contaminants are removed.  The CO2 laden 
amine solution is degassed at a moderate pressure to release gases like H2, CO, and CH4.  These gases are 
routed to the fuel gas system.  The amine is then preheated and sent into a regeneration column to remove 
the CO2 and produce a lean amine for reuse.  The CO2 from the top of the regeneration is vented to the 
atmosphere. 
 
Fischer-Tropsch Unit 
The clean dry syngas that has undergone treatment for removal of contaminants enters the FT unit which 
is supplied by the Velocys Corporation. Compressed fresh syngas enters the FT unit and is divided among 
several operating trains and preheated in heat exchangers. Each FT train is identical and comprised of a 
set of two syngas filters, two FT catalytic reactors, one steam drum, three coolant circulation pumps, and 
a set of two coolant filters. Each FT train is arranged such that it may be removed from service for 
periodic catalyst regeneration. The syngas filters remove particulates prior to entering the FT reactors. 
Each FT reactor is made up of an outer shell containing microchannel cores. Each core is made up of 
multiple vertical and cross-flow microchannels. The vertical microchannels contain the Velocys 
proprietary cobalt-based catalyst. The combined FT feed flows down through the vertical catalyst loaded 
microchannels. FT products exit from the bottom of each reactor and flow to a common reactor outlet 
wax separator. 
 
The reactor outlet stream is a 2-phase stream (vapor and liquid). The liquid phase at reactor temperature is 
called wax, and is collected in the reactor outlet. The vapor phase leaving the reactor outlet is cooled 
before entering the FT liquid separator. Three phases are separated in the FT liquid separator: liquid 
product, process water, and tail gas. The FT liquid product (hydrocarbon) is sent to degassing and 
subsequent processing. Process water is routed to a water flash drum to separate dissolved gases. Vapor 
from the FT liquid separator is recycled back into the FT reactors as tail gas and also used as fuel in other 
areas of the plant. 
 
Three emission points are associated with the FT unit. Two activation/regeneration heaters which are 
equipped with natural gas fired low NOx burners and combust natural gas and one purge gas stream. The 
emissions are intermittent and dependent on the catalyst activation/regeneration procedures. 
 
Product Upgrading 
Wax and hydrocarbon condensate are upgraded to transportation liquids through this process.  Product 
upgrading includes hydrotreating and fractionation.  Two emission points are associated with the product 
upgrading process: two product upgrading natural gas fired heaters equipped with low NOx burners.  
 
Wax and condensate are degassed, heated, and routed to the reactors in the hydrotreating section to be 
converted into “lighter” hydrocarbons.  A single natural gas fired heater heats the liquid feed into the 
reactors.  The reactors convert the wax and condensate into a crude oil like mixture of hydrocarbons. This 
crude is cooled, degassed, and routed to the fractionation section. 
 
Fractionation is a set of distillation columns that separates out and purifies the LPG, naphtha, diesel, and 
jet fuel.  The reactor effluent is heated by a single natural gas fired low NOx heater before entering the 
main fractionation column.  Side strippers pull slipstreams of product from the main column and purify 
the product.  The side stripper overheads are returned to the main column.  Products are cooled and sent 
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to storage.  The residual gases are sent to the fuel gas system.  Main column bottoms are recycled to the 
feed for reprocessing. 
 
The facility will process the following amounts: 
 
• Liquefied petroleum gas: 104 barrels per day 
• Naphtha: 262 barrels per day 
• Diesel: 573 barrels per day 
• Jet fuel: 556 barrels per day 
• Off specification diesel and jet fuel: 370 barrels per day 
 
The facility will have the following storage tanks onsite.  Product load out will be conducted at a different 
site by rail or truck. 
 
• Liquefied petroleum gas: 30,000 gal pressurized bullet tank 
• Naphtha: 1,853 barrel fixed cone roof tank 
• Diesel: 4,021 barrel fixed cone roof tank 
• Jet fuel: 4,406 barrel fixed cone roof tank 
• Off specification diesel and jet fuel: 4,406 barrel fixed cone roof tank 
• Lean amine: 340 barrel fixed cone roof tank 
• Amine solvent: 214 barrel fixed cone roof tank 
 
Support Equipment and Operations 
The facility utilizes superheated steam created from waste heat from each of the plant’s units to drive a 
steam operated turbine.  The turbine is then connected to a generator to produce electrical power for the 
facility. The facility will also have the following emission sources: 
 
• 1 MMBtu/hr continuous natural gas fired flare pilot 
• 1,482 Hp diesel emergency generator for backup power 
• 220 Hp diesel fired fire pump 
• Cooling tower with 10 MMBtu/hr cooling duty 
• 73.88 MMBtu/hr natural gas fired auxiliary boiler equipped with low NOx burners 
 
 
Summary of Emission Totals:  
 
The emissions listed below are an estimate of the total potential emissions from the source.  Some 
rounding of emissions is possible. 
 
Estimated Criteria Pollutant Potential Emissions 

CO2 Equivalent   295445.00 tons/yr 
Carbon Monoxide       83.80 tons/yr 
Nitrogen Oxides       23.30 tons/yr 
Particulate Matter - PM10       20.20 tons/yr 
Particulate Matter - PM2.5       20.20 tons/yr 
Sulfur Oxides        1.90 tons/yr 
Volatile Organic Compounds        9.20 tons/yr 

 
Estimated Hazardous Air Pollutant Potential Emissions  
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1,3-Butadiene  (CAS #106990)        0 lbs/yr 
Acetaldehyde  (CAS #75070)        1 lbs/yr 
Acrolein  (CAS #107028)        0 lbs/yr 
Benzene (Including Benzene From Gasoline)  
(CAS #71432) 

     520 lbs/yr 

Dichlorobenzene  (CAS #25321226)        4 lbs/yr 
Formaldehyde  (CAS #50000)      244 lbs/yr 
Generic HAPs  (CAS #GHAPS)      200 lbs/yr 
Hexane  (CAS #110543)        4.93 tons/yr 
Naphthalene  (CAS #91203)      604 lbs/yr 
Toluene  (CAS #108883)        1.16 tons/yr 
Xylenes (Isomers And Mixture)  (CAS 
#1330207) 

       2.03 tons/yr 

 
Total hazardous air pollutants        8.91 tons/yr 

 
Review of Best Available Control Technology: 
 

1. BACT review regarding BACT Analysis 
A BACT evaluation has been conducted for the proposed coal to liquids facility.  BACT 
evaluation provides information on feasibility of control options for NOX, PM10/PM2.5, CO 
and VOC emissions.   The BACT analyses for the coal to liquids facility covers control 
operations for the following processes NOX, CO, and VOC emissions from combustion devices 
(burner systems, process heaters, auxiliary boiler and internal combustion engines) and fugitive 
PM10/PM2.5 emissions for coal and ash material handling operations. This analysis also 
discusses the feasibility of control options for PM10/PM2.5 from fugitive emissions resulting 
from coal and ash material handling operations. 
 
Combustion Devices, the Pyrolysis and Gasification Process 
Two natural gas burner systems are associated with the pyrolysis and gasification process.  Each 
burner system is fueled with a combination of recycled tail gas from the FT process and pipeline 
quality natural gas.  The two burner systems are routed through a common stack and the 
combined emissions are identified as gasification flue gas. 
 
Pollutant emission of interest from the pyrolysis and gasification burner systems is NOx.  The 
annual operation of the burners is 8,400 hours per year. 
 
• The pyrolysis burner system are (3) 6-inch Kinedizer LE burners each providing a maximum 
of 11.2 MMBtu/hr (33.6 MMBtu/hr total). 
• The gasification burner system are (5) 14-inch Kinedizer LE burners each providing a 
maximum of 60 MMBtu/hr (300 MMBtu/hr). 
 
BACT Review for NOX on the Gasification Burner System 
All Available Control Technologies 
The following potential technologies have been identified for controlling emissions of NOx: 
1. Good combustion practices 
2. Low NOx burners 
3. Selective Non-Catalytic Reduction (SNCR) 
4. Selective Catalytic Reduction (SCR) 
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The exhaust gas temperatures of the gasification flue gas are not high enough for the effective 
operation of Selective Non-Catalytic Reduction (SNCR).  The gasification flue gas is 
approximately 600 degrees Fahrenheit.  The NOx reduction reaction occurs at temperatures 
between 1600 degrees Fahrenheit to 2100 degrees Fahrenheit.  Therefore, SNCR is considered 
to be infeasible for application to this flue gas. 
 
The Selective Catalytic Reduction (SCR) process is based on chemical reduction of the NOx 
molecule.  A nitrogen-based reducing agent (reagent), such as ammonia or urea, is injected into 
the post combustion flue gas. The reagent reacts selectively with the flue gas NOx within a 
specific temperature range and in the presence of the catalyst and oxygen to reduce the NOx to 
molecular nitrogen (N2) and water vapor (H2O).  SCR catalysts are composed of active metals 
or ceramics with a highly porous structure. Within the pores of the catalyst are activated sites.  
These sites have an acid group on the end of the compound structure where the reduction 
reaction occurs. Control for an SCR system is typically 70-90% reduction of NOx. 
 
Vendor data has been obtained for the addition of a SCR combined with an oxidation catalyst to 
control NOx emissions.  The data demonstrates that NOX emissions can be reduced by 82% 
from 0.061 lb/MMBtu to a rate of 0.011 lb/MMBtu. 
 
The estimated capital costs associated with the installation, startup, and equipment costs of an 
SCR at this removal rate is approximately $935,000.  
 
UDAQ has reviewed the BACT analysis on the gasification burner system and determined that 
at a cost of $3,935 per ton of NOx emissions removed due to the addition of the SCR system  on 
the gasification flue gas meets BACT. 
 
BACT Review for NOX on the Auxiliary Boiler 
The Auxiliary Boiler is a 73.88 MMBtu/hr natural gas fired auxiliary boiler equipped with low 
NOX burners. The boiler is used to produce steam for use in various processes throughout the 
facility. 
 
Pollutant emission of interest from the auxiliary boiler is NOX.  The annual operation of the 
auxiliary boiler is 500 hours per year. 
 
The BACT for NOx emissions from the natural gas-fired auxiliary boiler is good combustion 
practices with low NOX burners.  Burner vendor information indicates that the hourly emissions 
for this unit with these technologies will be about 0.054 lb/MMBtu NOx. This rate, or a 
corresponding lb/hour emission rate, is considered BACT for the auxiliary boiler. 
 
Due to the limited operating hours (500 hours or less) of the auxiliary boiler and low NOX 
emissions rate using good combustion practices with low NOx burners, additional add-on 
controls would not be cost effective for the auxiliary boiler with limited use. However, due to 
the lower emissions from the auxiliary boiler, additional add-on controls would have a 
prohibitively higher cost per ton of emissions removed. The cost for the addition of a SCR (85% 
removal efficiency) per ton of NOX removed for the auxiliary boiler is $369,627. 
 
BACT Review for NOX on the Natural Gas Fired Process Heaters 
Four natural gas process heaters (no one unit larger than 10.25 MMBtu/hr, 17 MMBtu/hr total 
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capacities for all process heaters) are used at various steps in the coal to liquids process. Each 
heater will be fueled by a combination of pipeline quality natural gas or syngas produced in the 
facility. Each process heater is also equipped with low NOx burners. 
 
BACT for NOx emissions from the natural gas-fired process heaters is good combustion 
practices with low NOx burners. Burner vendor information indicates that the hourly emissions 
for this unit with these technologies will be about 0.054 lb/MMBtu NOx.  This rate, or a 
corresponding lb/hour emission rate, is proposed as the BACT NOx for emissions from the 
process heaters.  The process heaters have a capacity in which emission testing is not practical.  
BACT will be determined with a 10% opacity limit. 
 
BACT Review for NOX on the Internal Combustion Engines 
BACT has been done on two Internal Combustion Engines (ICE’s) one 1,482 Hp diesel 
emergency engine and one 220 Hp diesel driven fire water pump used for emergency purposes 
at the facility. 
 
Pollutant emission of interest from the ICE’s is NOx.  The annual operation of the ICE’s is 500 
hours per year. 
 
Due to the limited annual operating hours (500 hours or less for each ICE) of the ICE’s and low 
NOX emissions rate using good combustion practices,  additional add-on controls would not be 
cost effective for the ICE’s with limited use.  The ICE’s have a low emission rate and limited 
hours of operation for maintenance and testing, BACT is 20% opacity limitation. 
 
BACT Review for PM10 Emissions from Coal Handling  
This section addresses BACT for PM10 fugitive and point emissions from coal handling 
operations including truck unloading, crushing, conveying, and a coal storage pile, and 
associated haul roads.  PM10 non-fugitive emissions result from coal conveyor transfer and silo 
loading, as well as ash handling operations which include conveying of ash into a storage bin. 
 
Listed below are the BACT alternatives to control emissions of fugitive PM10 from the facility. 
 
All Available Control Technologies 
The following potential technologies have been identified for controlling emissions of fugitive 
PM10 emissions from haul roads: 
1. Water Spray & Paving 
2. Surfactant Spray 
3. Water Spray 
4. Paving 
 
Haul roads 
Water spray and paving provides the highest level of control of PM10 emissions. All roads on 
site are paved to control fugitive emissions, and no further analysis is required.  BACT for this 
operation is a 20% opacity limit. 
 
The following potential technologies have been identified for controlling emissions of fugitive 
PM10 emissions from truck unloading and storage piles: 
 
1. Water Spray/Surfactant 
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2. Inherent Moisture 
3. Enclosures 
 
Watering and the use of chemical wetting agents are the principal means for control of coal 
storage pile emissions and can reduce total particulate emissions from the storage operations by 
up to 90 percent. Inherent moisture content of the raw material is also considered as an effective 
means to control fugitive dust emissions. 
 
Enclosure or covering of inactive piles to reduce wind erosion can also reduce emissions.  
Although enclosing storage piles can be an effective means to reduce wind erosion emissions 
enclosing stockpiles that are actively used is not feasible. 
 
The coal storage pile is subject to NSPS Subpart Y (Standards of Performance for Coal 
Preparation and Processing Plant).  This source will operate according to a fugitive coal dust 
emissions control plan in using water sprays as a control measure to minimize fugitive coal dust.  
The moisture content of the coal is expected to be 10 percent.  The moisture content of the coal 
along with regular water sprays will reduce the emissions from the storage piles and truck 
loading/unloading.  BACT for this operation is a 20% opacity limit. 
 
Crushing conveyors and material transfer 
PM10/PM2.5 point emissions result from coal conveyor transfer and silo loading, as well as ash 
handling operations including conveying and transfer of ash into a storage bin. 
 
The following potential technologies have been identified for controlling emissions of PM10 
emissions from the crushing conveyors and material transfer operations; 
 
1. Enclosure with Fabric Filter/Baghouse 
2. Enclosure with Electrostatic Precipitator (ESP) 
3. Enclosure with Wet Scrubber 
4. Enclosure with Cyclone Collection 
5. Enclosure 
 
This source is using covered conveyors to convey coal from the storage pile to the crusher and 
into a silo day bin and into lock hoppers.  Wet suppression systems (spray nozzles) are an 
effective and technologically feasible control option for crushers and associated conveyors.  Wet 
suppression systems assist in maintaining high material moisture content throughout the 
processes and thus effectively control particulate emissions. 
 
The high moisture content of the coal along with covered conveyors and water sprays meets 
BACT for coal crushing and conveying operations. 
 
In addition, Revolution will utilize a baghouse to control emissions from all coal conveyor 
transfer points and crushing operations. 
 
High moisture content of the coal along with covered conveyors, water sprays, and a baghouse 
meets BACT for coal crushing and conveying operations.  BACT limit for this operation is a 
10% opacity limit. 
 
Ash Handling 
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The ash removal system uses a vibrating conveyor to cool the ash and transport it into an 
enclosed silo. The conveyor will be covered and use a baghouse for particulate control. 
 
The use of a baghouse provides the highest level of control of PM10 emissions which is 
technologically feasible for the ash handling operations.  Since the source is using the top ranked 
technology, it is not necessary to evaluate any remaining control technologies with lower 
PM10/PM2.5 control efficiencies for the ash handling operations.  BACT limit for this operation 
is a 10% opacity limit. [Last updated October 30, 2015] 
 

 
Modeling Results: 
 

A dispersion modeling analysis was performed for the following source: 
 Company:    Revolution Fuels 
 Site:   Coal to Liquid Facility 
 
The individual criteria emission increases triggered the requirement to model under R307-410-4 for the 
following pollutants: 
-NO2 
-PM10 
-PM2.5 
 
The following table provides a comparison of the predicted impact plus background (total) with the 
National Ambient Air Quality Standards (NAAQS).  The predicted total concentrations are less than 
their respective NAAQS. 
 
 Pollutant      Average   Impact  Total    NAAQS Percent 
      ug/cu.m ug/cu.m  ug/cu.m   NAAQS 
 NO2   1-Hour    84.0       148.0       188       78.7% 
 NO2   Annual    2.9     22.9        100       22.9% 
 PM10  24-Hour   39.5       86.5        150       57.7% 
 PM2.5       24-Hour   10.8       21.8        35        62.3% 
 PM2.5       Annual    2.9    9.5     12        78.9% 
 
 [Last updated November 13, 2015] 
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RECOMMENDED APPROVAL ORDER CONDITIONS 
 
The intent is to issue an air quality Approval Order (AO) authorizing the project with the following 
recommended conditions and that failure to comply with any of the conditions may constitute a violation 
of the AO.  The AO will be issued to and will apply to the following: 
 
Name of Permittee: 
 
Revolution Fuels, LLC 
P.O. Box 746 
Tooele, UT 84074     

Permitted Location: 
 
Revolution Fuels, LLC-Coal to Liquids Facility 
Outside of Wellington 
Carbon County, UT  

 
UTM coordinates: 526,825 m Easting, 4,376,397 m Northing, UTM Zone 12 
 SIC code: 1311 (Crude Petroleum & Natural Gas) 
 

Section I: GENERAL PROVISIONS 
 

I.1 All definitions, terms, abbreviations, and references used in this AO conform to those used in the 
UAC R307 and 40 CFR.  Unless noted otherwise, references cited in these AO conditions refer to 
those rules.  [R307-101] 
 

I.2 The limits set forth in this AO shall not be exceeded without prior approval.  [R307-401] 
 

I.3 Modifications to the equipment or processes approved by this AO that could affect the emissions 
covered by this AO must be reviewed and approved.  [R307-401-1] 
 

I.4 All records referenced in this AO or in other applicable rules, which are required to be kept by the 
owner/operator, shall be made available to the Director or Director's representative upon request, 
and the records shall include the two-year period prior to the date of the request.  Unless otherwise 
specified in this AO or in other applicable state and federal rules, records shall be kept for a 
minimum of two (2) years.  [R307-401-8] 
 

I.5 At all times, including periods of startup, shutdown, and malfunction, owners and operators shall, 
to the extent practicable, maintain and operate any equipment approved under this AO, including 
associated air pollution control equipment, in a manner consistent with good air pollution control 
practice for minimizing emissions.  Determination of whether acceptable operating and 
maintenance procedures are being used will be based on information available to the Director 
which may include, but is not limited to, monitoring results, opacity observations, review of 
operating and maintenance procedures, and inspection of the source.  All maintenance performed 
on equipment authorized by this AO shall be recorded.  [R307-401-4] 
 

I.6 The owner/operator shall comply with UAC R307-107.  General Requirements: Breakdowns.  
[R307-107] 
 

I.7 The owner/operator shall comply with UAC R307-150 Series.  Inventories, Testing and 
Monitoring.  [R307-150] 
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Section II: SPECIAL PROVISIONS 

 
II.A The approved installations shall consist of the following equipment: 

 
II.A.1 Coal to Liquids Facility 

 
II.A.2 Reaction Chamber 

One (1) Reaction Chamber 
Pyrolysis Burner System 
Three (3) burners 
Capacity:  11.2 MMBtu/hr (each) 
Control:  Selective Catalytic Reduction on the common stack for the gasification flue gas 
 
Gasification Burner System 
Six (6) burners  
Capacity:  60 MMBtu/hr (each) 
Control:  Selective Catalytic Reduction on the common stack for the gasification flue gas 
 

II.A.3 Coal Handling System 
Coal Hopper 
Radial Stacker 
Coal Crusher 
Silo Day Bin 
Capacity:  100 tons per hour 
Coal Handling Baghouse 
Two (2) Coal Lock Hoppers 
 
 

II.A.4 Ash Removal System 
Three (3) Vortex Coils* 
Two (2) Cyclones* 
*Internal to the reaction chamber 
 
Vibrating Conveyors with Water Jackets 
 
Ash Silo with Baghouse 
 

II.A.5 Syngas Treatment 
Gas Scrubber 
Electric gas compression unit* 
Amine CO2 removal unit 
Guard bed unit 
Water/solution treatment unit* 
*informational purpose 
 

II.A.6 Fischer Tropsch Unit 
Two (2) activation/regeneration heaters with Low NOx burners 
Capacity:  1.12 MMBtu/hr 
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Capacity:  0.60 MMBtu/hr 
 
Four (4) FT Trains each comprised of: 
Two(2) syngas filters 
Two (2) Fischer-Tropsch reactors 
One (1) steam drum 
Two (2) coolant filters 
Electric coolant circulation pumps* 
*informational purpose 
 

II.A.7 Product Upgrading 
Two (2) upgrade heaters with Low NOx burners 
Capacity:  4.85 MMBtu/hr 
Capacity:  10.25 MMBtu/hr 
 

II.A.8 Flare 
1 MMBtu/hr continuous flare pilot 
 

II.A.9 Cooling Tower 
Capacity:  10 MMBtu/hr cooling duty 
 

II.A.10 Auxiliary Boiler with Low NOX burners 
Capacity:  73.88 MMBtu/hr 
 

II.A.11 Fire Pump 
Capacity:  220 Hp 
Fuel:  Diesel 
 

II.A.12 Emergency Generator 
Capacity:  1,482 Hp 
Fuel:  Diesel 
 

II.A.13 Storage Tanks 
Liquefied Petroleum Gas pressurized bullet tank 
 
Naphtha fixed cone roof storage tank 
Capacity:  1,853 bbl 
 
Diesel fixed cone roof storage tank 
Capacity:  4,021 bbl 
 
Jet Fuel fixed cone roof storage tank 
Capacity:  4,406 bbl 
 
Off Specification fuel fixed cone roof storage tank 
Capacity:  4,406 bbl 
 
Lean Amine fixed cone roof storage tank 
Capacity:  340 bbl 
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Amine Solvent fixed cone roof storage tank 
Capacity:  214 bbl 
 

 
II.B Requirements and Limitations 

 
II.B.1 Site Wide Requirements 

 
II.B.1.a The owner/operator shall notify the Director in writing when the installation of the equipment 

listed in Condition II.A of this AO have been completed and are operational.  To ensure proper 
credit when notifying the Director, send your correspondence to the Director, attn: Compliance 
Section. 
 
If installation has not been completed within 18 months from the date of this AO, the Director 
shall be notified in writing on the status of the construction and/or installation.  At that time, the 
Director shall require documentation of the continuous installation of the operation and may 
revoke the AO. [R307-401] 
 
 

II.B.1.b Visible emissions from the following emission points shall not exceed the following values: 
 
A. Flare and combustor - no visible emissions 
B. Crusher - 15% opacity 
C. Coal Handling Baghouse - 10% opacity 
D. Ash Removal Baghouse - 10% opacity 
E. All natural gas/syngas operated equipment - 10% opacity 
F.  Paved Haul Roads - 20% opacity 
F. All other points - 20% opacity 
 
Opacity observations of emissions from stationary sources shall be conducted according to 40 
CFR 60, Appendix A, Method 9. [R307-401-8] 
 
 

II.B.1.c The facility shall not exceed the following production/consumption limits: 
 
Production 
A. Liquefied petroleum gas: 37,960 barrels per rolling 12 month total 
B. Naphtha: 95,630 barrels per rolling 12 month total 
C. Diesel: 209,145 barrels per rolling 12 month total 
D. Jet fuel: 202,940 barrels per rolling 12 month total 
E. Off specification diesel and jet fuel: 135,050 barrels per rolling 12 month total 
F. Ash: 57,378 tons per rolling 12 month total 
 
Consumption 
G. 273,750 tons of coal per rolling 12 month total  
 
To determine compliance with a rolling 12-month total the owner/operator shall calculate a new 
12-month total by the twentieth day of each month using data from the previous 12 months.  
Records of production shall be kept for all periods when the plant is in operation. The records of 
production shall be kept on a daily basis. [R307-401-8] 
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II.B.1.d The Emergency Generator shall be used for electricity production only during periods when 
electric power from the public utilities is interrupted, or for regular maintenance of the 
emergency equipment.  The emergency generator will be limited to 500 hours of combined 
testing and maintenance operations per year.  Records documenting all emergency equipment 
usage shall be kept in a log. The log will identify the date when the emergency equipment was 
used, the duration in hours of the event, and the reason for each equipment usage. There is no 
time limit on the use of emergency stationary internal combustion engine in emergency 
situations. [R307-401] 
 
 

II.B.1.e The owner/operator shall use only natural gas or syngas as fuel for all heaters and boilers and 
diesel fuel for emergency equipment. [R307-401-8] 
 
 

II.B.1.f The auxiliary boiler shall be limited to 500 hours of operation per rolling 12 month total.  
Records documenting operation shall be kept in a log. The log will identify the date when the 
auxiliary boiler was used and the duration in hours. [R307-401] 
 
 

II.B.2 Reaction Chamber/Pyrolysis Vessel 
 

II.B.2.a Emissions to the atmosphere from the indicated emission points shall not exceed the following 
rates and concentrations. 
 
Source: Gasification Flue Gas Exhaust Stack (Reaction Chamber/Pyrolysis operations) 
 
Pollutant     lb/hr    
NOx    3.67   
CO     14.68 . [R307-401-8] 
 
 

II.B.2.a.1 Stack testing to show compliance with the emission limitations stated in the above condition 
shall be performed as specified below: 
 
Testing            

            

Test 
Emissions Point  

Gasification Flue Gas Exhaust Stack (Reaction Chamber/Pyrolysis operations) 
 

 Pollutant     Frequency    
NOx      #, ## 
CO     #,## 
 
 
B.   Testing Status 
 
#   Initial compliance testing is required. The initial test date shall be 
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performed as soon as possible and in no case later than180 days after the startup of a new 
emission source. A compliance testis required on the modified emission point that has an 
emission rate limit.  
 
##  Compliance test at least annually subsequent to the initial compliance test. The 
Director may require testing at any time. 
 
C. Notification 
The Director shall be notified at least 30 days prior to conducting any required emission testing.  
A source test protocol shall be submitted to DAQ when the testing notification is submitted to 
the Director. The source test protocol shall be approved by the Director prior to performing the 
test(s).  The source test protocol shall outline the proposed test methodologies, stack to be tested, 
and procedures to be used.  A pretest conference shall be held, if directed by the Director. 
 
D. Sample Location 
The emission point shall be designed to conform to the requirements of 40 CFR 60, Appendix 
A, Method 1, or other methods as approved by the Director.  An Occupational Safety and Health 
Administration (OSHA) or Mine Safety and Health Administration (MSHA) approved access 
shall be provided to the test location. 
 
E. Volumetric Flow Rate 
40 CFR 60, Appendix A, Method 2, Method 19 or other EPA approved methods acceptable to 
the  
Director. 
 
F. Nitrogen Oxides (NOx) 
40 CFR 60, Appendix A, Method 7, 7A, 7B, 7C, 7D or 7E, or other EPA approved methods 
acceptable to the Director. 
 
G. Carbon Monoxide (CO) 
40 CFR 60, Appendix A, Method 10, or other EPA approved methods acceptable to the  
Director. 
 
H. Calculations 
To determine mass emission rates (lb/hr, etc.) the pollutant concentration as determined by the 
appropriate methods above shall be multiplied by the volumetric flow rate and any necessary 
conversion factors determined by the Director, to give the results in the specified units of the 
emission limitation. [R307-401-8] 
 
 

II.B.2.a.2 New Source Operation 
For a new source/emission point, the production rate during all compliance testing shall be no 
less than 90% of the production rate listed in this AO.  If the maximum AO allowable 
production rate has not been achieved at the time of the test, the following procedure shall be 
followed: 
 
1) Testing shall be at no less than 90% of the production rate achieved to date. 
 
2) If the test is passed, the new maximum allowable production rate shall be 110% of the 
tested achieved rate, but not more than the maximum allowable production rate.  This new 
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allowable maximum production rate shall remain in effect until successfully tested at a higher 
rate. 
 
3) The owner/operator shall request a higher production rate when necessary.  Testing at no 
less than 90% of the higher rate shall be conducted.  A new maximum production rate (110% of 
the new rate) will then be allowed if the test is successful.  This process may be repeated until 
the maximum AO production rate is achieved. 
 
Existing Source Operation 
For an existing source/emission point, the production rate during all compliance testing shall be 
no less than 90% of the maximum production achieved in the previous three (3) years. [R307-
401-8] 
 
 

II.B.3 Fugitive Emissions 
 

II.B.3.a The vibrating conveyors for the ash removal operation shall be covered and routed to a 
baghouse. [R307-401-8] 
 
 

II.B.3.b The coal handling, radial stacker conveyor shall be covered and fugitive emissions shall be 
controlled by water sprays.  The coal handling crushing, conveying and drop points shall be 
covered and controlled by a baghouse. [R307-401-8] 
 
 

II.B.3.c The haul road shall be paved and shall be water flushed, sprayed clean or swept as dry 
conditions warrant or as determined necessary by the Director in order to meet the opacity 
requirement listed in this AO. [R307-401-8] 
 
 

II.B.4 Flare Requirements 
 

II.B.4.a All exhaust gas/vapors from startup, shutdown and upset conditions shall be routed to the flare 
operating with a continuous pilot. [R307-401] 
 
 

II.B.4.b The flare shall operate with no visible emissions. [R307-401-8] 
 
 

II.B.4.b.1 Visual determination of smoke emissions from flare shall be conducted according to 40 CFR 60, 
Appendix A, Method 22. [R307-401-8] 
 
 

 
 Section III: APPLICABLE FEDERAL REQUIREMENTS   

  
In addition to the requirements of this AO, all applicable provisions of the following federal programs 
have been found to apply to this installation.  This AO in no way releases the owner or operator from any 
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liability for compliance with all other applicable federal, state, and local regulations including UAC 
R307. 
 

NSPS (Part 60), A: General Provisions 
NSPS (Part 60), Dc: Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating 
Units 
NSPS (Part 60), Y: Standards of Performance for Coal Preparation and Processing Plants 
NSPS (Part 60), IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines 
MACT (Part 63), A: General Provisions 
MACT (Part 63), ZZZZ: National Emissions Standards for Hazardous Air Pollutants for Stationary 
Reciprocating Internal Combustion Engines 
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REVIEWER COMMENTS 
 
The AO will be based on the following documents: 
 
Incorporates Additional Information dated July 21, 2015 
Is Derived From NOI  dated May 8, 2015 
Incorporates Additional Information dated September 17, 2015 
Incorporates Additional Information dated October 27, 2015 
Incorporates Addtional Information dated November 12, 2015 

 
 

1. Comment regarding Emissions Estimates:  
Emissions Estimates 
Emissions estimates were conducted on the site which was broken down into coal handling, 
gasification/pyrolysis operation, ash handling, syngas treatment, product upgrading, and operation 
support equipment. 
 
Coal handling involves truck unloading, roads, coal storage piles, coal handling and silo baghouse.  
The truck unloading consist a throughput of 273,750 tons of coal being dumped with a 20 mph 
wind speed and 10% moisture content from coal.  AP-42, section 13.2.4 was used in the truck 
unloading calculations.  All haul roads on site are paved and used roundtrip miles per hour of 2 
and miles per year of 6,360.  AP-42, table 13.2.1.3 was used in the haul road emissions estimates.  
The coal storage piles consist of acres being 0.04 acres.  AP-42, table 11.9-1 was used in the 
calculations with particle size multipliers from section 13.2.5.  Coal handling consist of conveyors 
to crusher, hoppers, lockhopper and silo with all conveyors being enclosed and emissions being 
routed to a baghouse.  The emissions for the coal handling and silo used AP-42, section 13.2.4 
with a throughput of 273,750 tons of coal per year.  The baghouse controlling the conveyors has 
the control efficiency of 95%.  The estimated emissions for the coal handling are as follows in 
tons per year; 1.56 of PM10 and 0.26 of PM2.5. 
 
Gasification/pyrolysis consist of mainly combustion of natural gas from the reformer/reaction 
chamber and pyrolysis vessel.  The reformer/reaction chamber consists of burners capacity 
equaling 333.6 MMBtu per hour with an operations time of 8,400 hours per year.  The estimated 
btu rating of the fuel being used is 913 btu/scf.  The emissions for the gasification/pyrolysis uses 
burner manufacturer (Maxon) emissions data with SCR manufacturer (Nationwide) control 
efficiency data for NOx and CO and AP-42 table 1.4-2 for all other emissions.  The estimated 
emissions for the Gasification/pyrolysis are as follows in tons per year; 15.41 of NOx, 61.65 of 
CO, 8.44 of VOC, 1.63 of SOx, 11.66 of PM10/PM2.5. 
 
Ash handling consists of vibrating conveyors to bin all conveyors being enclosed and emissions 
being routed to a baghouse.  The emissions for the ash handling used AP-42, section 13.2.4 with a 
throughput of 52,560 tons of ash per year.  The baghouse controlling the conveyors has the control 
efficiency of 95%.  The estimated emissions for the ash handling are below 0.01 tons per year of 
PM10 or PM2.5. 
 
Syngas treatment consists of a CO2 removal system using amine in the syngas and then using 
heaters to reclaim amine.  The emissions resulting from reclaiming the amine used manufactures 
data with an hour of operations of 8,400 hours per year.  The heaters to be used to reclaim the 
amine are estimated to be 1.12 MMBtu/hr and 0.6 MMBtu/hr with operation times of 4,032 and 
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2,016 hours per year.  The estimated btu rating of the fuel being used is 918 btu/scf.  The 
emissions were estimated using AP-42 table 1.4-2.  Gas scrubbing is involved in this process but it 
is assumed that any emissions will be entrapped in the liquid exiting the scrubbers.   An electric 
generator is to be used in the compress the gas to aid in the condensate removal process.  The 
estimated emission from the syngas treatment is 14.1 tons per year of CO. 
 
Product upgrading consists of a FT unit and heaters to convert syngas to liquids.  The FT unit has 
an emission of only CO2.  The heaters to be used in the product upgrade process are estimated to 
be 4.85 MMBtu/hr and 10.25 MMBtu/hr with operation time of 8,400.  The estimated btu rating of 
the fuel being used is 1020 btu/scf.  The emissions estimates for the heater used AP-42 table 1.4-2 
for all other emissions.  The estimated emissions for the product upgrade heaters are as follows in 
tons per year; 3.1 of NOx, 5.2 of CO, 0.34 of VOC, 0.04 of SOx, 0.47 of PM10/PM2.5. 
 
Operation support equipment consists of; 1 MMBtu/hr continuous flare pilot, 1,482 Hp diesel 
emergency generator for backup power, 220 Hp diesel fired fire pump, Cooling tower with 10 
MMBtu/hr cooling duty and a 73.88 MMBtu/hr natural gas fired auxiliary boiler equipped with 
low NOx burners.  The emergency generator and fire pump are fired on diesel and the emissions 
were estimated using manufacturer data and 500 hours of operation for maintenance and testing.  
The cooling tower emissions were estimated using AP-42 table 13.4-1 and assuming 8,400 hours 
of operation and a total dissolved solids content of 380 ppm and a water vapor emission of 10,308 
lb per hour.  The auxiliary boiler used AP-42 table 1.4-1 to estimate emissions for NOx and CO 
for all other pollutants AP-42 table 1.4-2 was used.  The flare used AP-42 table 1.4-2 for all 
emission estimates. 
 
 [Last updated November 2, 2015] 
 

2. Comment regarding Power Generation:  
The Revolution Fuels coal to liquid facility is not a power generation facility by definition; an 
Electric utility steam-generating unit which is defined as 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 net-electrical output to any utility power distribution system for 
sale.  Also, 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 considered in 
determining the electrical energy output capacity of the affected facility. 
 
The reaction chamber is not an electric generating unit and the purpose of the steam produced is 
not to supply a steam-electric generator.  The steam produced in the reaction chamber is solely to 
be used for gasification of the feedstock.  In order to provide the correct H2:CO ratio for the 
Fischer-Tropsch  process, water must be added to the reaction.  Also, 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 considered in determining the electrical energy output 
capacity of the affected facility.  Based on the initial evaluation of the facility's overall power 
requirements and power generation capability, the facility will be a net exporter of approximately 
6 MW of electricity with a total internal usage of 11 MW.  These numbers are subject to update 
based upon final heat recovery optimization in the gasification Island.  The steam turbine at the 
Revolution facility will not produce more than 25 MW net-electrical output to any utility power 
distribution system for sale. 
 [Last updated November 17, 2015] 
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3. Comment regarding Coal Handling Subpart Y applicable:  
Revolution Fuels will process more than 200 tons per day of coal and is subject to Subpart Y 
(Standards of Performance for Coal Preparation and Processing Plant).  Revolution Fuels will 
prepare and submit a fugitive coal dust emissions control plan to the Administrator.  Revolution's 
coal storage pile and processing and conveying equipment will operate in accordance with the 
fugitive coal dust emissions control plan. Revolution Fuels will use water sprays as a control 
measure to minimize fugitive coal dust.  In addition, Revolution Fuels will utilize a baghouse to 
control emissions from coal conveying, transfer and crushing operation. 
 
The steam turbine does not meet the definition of a thermal dryer or any other applicable unit 
under this subpart Y.  Thermal dryers as defined under Subpart Y reduces the moisture content of 
coal 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.  The steam turbine 
system receives steam from the heat recovery systems throughout the facility to drive an electrical 
generator and the steam is not used to reduce the moisture content in the coal. 
 [Last updated November 17, 2015] 
 

4. Comment regarding Subpart D Applicability:  
Reaction chamber/pyrolysis operations 
The primary purpose of the large-diameter coiled Inconel pipe in the reaction chamber is to 
facilitate the gasification of the feedstock.   In order to provide the correct H2:CO ratio for the 
Fischer-Tropsch process, water must be added to the reaction.  The water turns to steam as a result 
of the surrounding high temperatures.  There is waste heat recovered from the stream, but the main 
purpose of the water/steam is to drive a chemical reaction and not power generation.  This also 
explains why the reactor chamber is not being defined as a boiler. 
 
The small-diameter coiled pipe above the reactor coils is used to pre-heat the ionized water 
entering the system; it would also not fit the definition of a boiler since it uses waste heat from the 
flue gas to pre-heat the water. 
 
Auxiliary boiler 
The auxiliary boiler is subject to Subpart Dc, Standards of Performance for Small Industrial-
Commercial-Institutional Steam Generating Units.   Revolution Fuels boiler is 73.88 MMBtu/hr 
and is fired on pipeline natural gas and is used to produce steam which is used in various 
processes throughout the facility.  The boiler is limited to 500 hours of operation. 
 [Last updated November 17, 2015] 
 

5. Comment regarding Subpart Q Applicability:  
40 CFR 63 Subpart Q, National Emission Standards for Hazardous Air Pollutants for Industrial 
Process Cooling Towers does not apply to Revolution fuel cooling tower as they do not use 
chromium based water treatment chemicals. [Last updated November 17, 2015] 
 

6. Comment regarding Subpart UUUU Applicability:  
40 CFR 63 UUUUU, National Emissions Standards for Hazardous Air Pollutant: Coal and Oil 
Fired Electric Utility Steam Generating Units does not apply to Revolution Fuel's facility.  This 
subpart establishes national emission limitations and work practice standards for hazardous air 
pollutants (HAP) emitted from coal- and oil-fired electric utility steam generating units (EGUs) as 
defined in §63.10042 of this subpart. This subpart also establishes requirements to demonstrate 
initial and continuous compliance with the emission limitations. 
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The steam turbine at the Revolution Fuels facility does not combust fuel: it will receive steam 
from the heat recovery systems within each of the plant's units. The exhaust from the turbine will 
be wet steam that will be fully condensed in a vacuum condenser and pumped back to the plant's 
boiler feed water system for reuse. 
 [Last updated November 17, 2015] 
 

7. Comment regarding Product Unloading:  
The Revolution Fuel's facility has storage tanks onsite to store the final product, but will be 
pumped from the storage tanks to the Price River Terminal (PRT) for distribution.  An agreement 
with PRT has been made to take liquids to be unloaded and distributed depending on market 
conditions.   Revolution Fuel has the option to distribute its products to multiple end users 
dependent on the most favorable market conditions.   Revolution will also not be the sole supplier 
to the PRT facility and is anticipated to supply approximately 25% of PRT's product volume. [Last 
updated October 30, 2015] 
 

8. Comment regarding HAPs:  
HAP Emissions: 
Modeling level is based upon source located less than 50 meters from fence line and vertically 
unrestricted stack. 
 
 HAP   Source (lb/hr)         Modeling Level/ETV (lb/hr) 
Benzene   0.0766     0.3163 
Dichorobenzene   0.000547    11.905 
1, 3 Butadiene   0.00006     0.292 
Formaldehyde   0.0351     0.0567 
Hexane   1.28     34.89 
Napthalene   0.0696     10.381 
Toluene   0.269     14.92 
Xylene   0.467     85.97 
Acetaldehyde   0.00144     6.936 
Acrolein   0.000224    0.0353 
 
No modeling was triggered as per UAC R307-410-5. 
 [Last updated November 2, 2015] 
 

9. Comment regarding Sulfur :  
 
Sulfur is removed in this operation in two different processes; the particulate sulfur will be 
removed in the ash removal process, entrained sulfur in the syngas will be scrubbed out and small 
amounts of sulfur will reside in the liquid products being generated.  
 
Ash removal  
Multiple stages of particle removal allow progressive refinement of the carbonaceous material to 
create a higher quality syngas. 
 
The first area of solids removal utilizes a high-powered magnetic separator to draw metallically 
charged objects out of the conveyor stream.  The excess material is transported out of the reaction 
chamber onto a vibrating conveyor with a water jacket for cooling.  Once cooled, the ash material 
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will fall into a steel hopper and is ready for disposal. 
 
A secondary separation of carbonaceous materials using a vortex-like action occurs after the 
secondary coil and just prior to the tertiary coil. 
 
The final ash removal process takes place while the syngas is in the cyclones. Once the ash has 
been pulled from the flow of gas, it is dropped onto a vibrating conveyor. The vibrating conveyor 
will cool the ash and transport it into an enclosed silo. The conveyor will be covered and use a 
baghouse for particulate control. Ash loading rate through the ash removal system will be a 
maximum of 6.6 tons per hour and 57,378 tons per year. Ash will be transferred from the silo 
through an enclosed auger in to pneumatic trucks to be hauled offsite. 
 
Gas scrubbing 
Sulfur removal in the syngas scrubbing process of the operation is accomplished from the 
attraction of electrically charged negative ions produced in the proprietary water processes in the 
scrubber effluent.  The negatively charged ions are highly reactive and are attracted to the positive 
ions of the sulfur species. Those ions attract and coagulate into elemental sulfur that is then 
filtered out through the water system with other elements that have also been coagulated.  The 
non-hazardous sulfur coagulated elements are then filtered out of the gas scrubbing water and sent 
to a filter press for collection and transported to a landfill for disposal. The ash material can be 
mixed with cement for additional stabilization.  [Last updated December 7, 2015] 
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ACRONYMS 
 
The following lists commonly used acronyms and associated translations as they apply to this document: 
 
40 CFR Title 40 of the Code of Federal Regulations 
AO Approval Order 
BACT Best Available Control Technology 
CAA Clean Air Act 
CAAA Clean Air Act Amendments 
CDS Classification Data System (used by EPA to classify sources by size/type) 
CEM Continuous emissions monitor 
CEMS Continuous emissions monitoring system 
CFR Code of Federal Regulations 
CMS Continuous monitoring system 
CO Carbon monoxide 
CO2 Carbon Dioxide 
CO2e Carbon Dioxide Equivalent - 40 CFR Part 98, Subpart A, Table A-1 
COM Continuous opacity monitor 
DAQ/UDAQ Division of Air Quality  
DAQE This is a document tracking code for internal UDAQ use 
EPA Environmental Protection Agency 
FDCP Fugitive dust control plan 
GHG Greenhouse Gas(es) - 40 CFR 52.21 (b)(49)(i) 
GWP Global Warming Potential - 40 CFR Part 86.1818-12(a) 
HAP or HAPs Hazardous air pollutant(s) 
ITA Intent to Approve 
LB/HR Pounds per hour 
MACT Maximum Achievable Control Technology 
MMBTU Million British Thermal Units 
NAA Nonattainment Area 
NAAQS National Ambient Air Quality Standards 
NESHAP National Emission Standards for Hazardous Air Pollutants 
NOI Notice of Intent 
NOx Oxides of nitrogen 
NSPS New Source Performance Standard 
NSR New Source Review 
PM10 Particulate matter less than 10 microns in size 
PM2.5 Particulate matter less than 2.5 microns in size 
PSD Prevention of Significant Deterioration 
PTE Potential to Emit 
R307 Rules Series 307 
R307-401 Rules Series 307 - Section 401 
SO2 Sulfur dioxide 
Title IV Title IV of the Clean Air Act 
Title V Title V of the Clean Air Act 
TPY Tons per year 
UAC Utah Administrative Code 
VOC Volatile organic compounds 
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Sign-off Sheet 

This document entitled Notice of Intent was prepared by Stantec Consulting Services (“Stantec”) 
for the account of Revolution Fuels, LLC (“Revolution” or the “Client”). Any reliance on this 
document by any third party is strictly prohibited. The material in it reflects Stantec’s professional 
judgment in light of the scope, schedule and other limitations stated in the document and in the 
contract between Stantec and the Client. The opinions in the document are based on 
conditions and information existing at the time the document was published and do not take 
into account any subsequent changes. In preparing the document, Stantec did not verify 
information supplied to it by others. Any use which a third party makes of this document is the 
responsibility of such third party. Such third party agrees that Stantec shall not be responsible for 
costs or damages of any kind, if any, suffered by it or any other third party as a result of decisions 
made or actions taken based on this document. 
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Introduction  

1.0 INTRODUCTION 

Revolution Fuels, LLC (Revolution) is submitting a Notice of Intent application for the construction 
of a new coal to liquids facility outside of Wellington, Utah.  The facility operations will include 
coal handling, coal gasification, ash handling, syngas treatment and product upgrading.  The 
facility is expected to produce diesel fuel, jet fuel, liquefied petroleum gas (LPG), and naphtha 
as products with a coal throughput of 500 tons per day. Figure 1.1, below, presents the general 
location and Public Access Boundary (PAB) of the facility. The proposed facility plot plan is 
provided in Appendix B.  
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Figure 1.1   General Location Map and Facility Public Access Boundary

 Revolution Fuels, Coal to Liquid Facility 
             Notice of Intent  1-4 



Process Description          

2.0 PROCESS DESCRIPTION 

Coal will be delivered to the facility and stored in a storage area.  From the storage area, the 
coal will be transferred to a crusher via a conveyor. After crushing, the coal will be transferred to 
a pyrolysis and gasification system. Carbonaceous material that has not been gasified is 
removed and handled in the ash handling system. Syngas produced from the gasification 
system is scrubbed to remove contaminants and then is pressurized to remove additional 
contaminants including carbon dioxide and sulfur. The syngas then goes through a Fischer 
Tropsch reactor where the output is a liquid phase (wax) and hydrocarbon condensate which is 
then upgraded to transportation liquids. The Fischer Tropsch reactor also produces a tail gas that 
is recycled back into the process and used as a fuel in other areas of the plant.  Product 
upgrading includes a hydrotreating and fractionation process that produces diesel fuel, jet fuel, 
LPG, and naphtha. The facility is designed to operate for 8,400 hours per year.   

2.1 COAL HANDLING 

Coal will be delivered to the plant on paved haul roads by belly dump trucks which are 
expected to have a capacity of 44 tons. Coal will be unloaded from the belly dumps into a 
hopper which will feed a radial stacker. The radial stacker will have a covered conveyor and 
water sprays to minimize fugitive dust emissions. The radial stacker will feed into a coal storage 
pile. The coal moisture content is estimated to be at 10 percent. See Appendix I.4.2 for New 
Source Performance Standards Subpart Y requirements and fugitive coal dust control plan 
requirements for the coal storage pile. Coal will be transferred from the coal storage pile to a 
crusher via a covered conveyor. Coal loading rate through the coal handling and crushing 
circuit will be a maximum of 100 tons per hour and 273,750 tons per year. A baghouse will control 
fugitive dust emissions from all coal conveying and transfer from the coal storage pile to a silo 
day bin prior to being fed into the gasification process.  

Once broken down to size, a series of two lockhoppers will deliver a maximum of 750 tons per 
day of prepared gasifier fuel to the pyrolysis tube entrance. Coal enters the first lockhopper from 
a conveyor above, where it is sealed and pressurized using an inert gas. Once at pressure, the 
lockhopper drops the coal into the second lockhopper via gravity, where the pressure is further 
raised using an inert gas. From this lockhopper the coal enters the pyrolysis and gasification 
process. 

Complete emissions calculations are included in Appendix C.   
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2.2 PYROLYSIS AND GASIFICATION 

The pyrolysis system is pressurized at approximately 125 psig. The latter 75% of the pyrolysis vessel 
is contained in a heated environment known as the reaction chamber. Depending on the 
amount and type of feed, the residence time of the feedstock is from 3 to 20 minutes, and is 
determined based on the rate of speed of the track feeder (Wiley, 2011). 

The temperature of the gasifier fuel entering the pyrolysis vessel is around 60 degrees Fahrenheit. 
Upon exiting, the constituents of the feed are approximately 800 degrees Fahrenheit. This is 
accomplished with the injection of superheated water into the vessel and/or external burners 
heating the ambient surroundings of the reaction chamber to 1800 degrees Fahrenheit. The 
pyrolysis burner system will included (3) 6-inch Kinemax LE burners each providing a maximum of 
11.2 MMBtu/hr.  

Carbonaceous reformation takes place inside a series of coils designed to allow a residence 
time of 4 to 10 seconds. The design includes primary, secondary and tertiary reformation coils 
which heat the gaseous components up to 1750 degrees Fahrenheit using a second set of 
burners. The gasification burner system will include (5) 14-inch Kinemax LE burners each providing 
a maximum of 60 MMBtu/hr.  

Steam is injected into the gasification section to control the hydrogen and carbon monoxide 
H2:CO ratio for the product syngas through the steam reforming process.  The distance traveled 
by the gaseous mixtures has a combined length of over 800-feet (Wiley, 2011). 

Once through the preliminary coil, or about twenty-five percent of the of the carbonaceous 
reformation stage, carbonaceous materials that have not been altered to their gaseous state 
will be removed via a vortex-like action. The first of two cyclonic removal methods will redirect 
particles that are 80 to 150 microns in size to a 2-inch pipe that leads back to the front half of the 
pyrolysis vessel. This path is carried through with a stream of flue gas. 

A final vortex-like ash removal sequence takes place following the three coils. The flow stream is 
sent through two cyclones in series which will remove any remaining carbonaceous material 
and ash carry-through. An estimated 10% of 1-micron particles, 25% of 2-micron particles, 35% of 
3-micron particles and as much as 100% of 15-microns (and above) particles will be removed 
during this final polish phase. All removed materials are sent to a screw auger that carries them 
to an ash handling system (Wiley, 2011). 

The pyrolysis vessel, carbonaceous reforming coils and cyclones are housed inside a reactor 
house lined with refractory. The temperature inside of the reactor house will reach over 1800 
degrees Fahrenheit. 

Upon exiting the reactor house, the syngas enters a heat exchanger to reduce the gas 
temperature and pressure.  After leaving the heat exchanger the gas goes through a scrubbing 
system which further removes contaminants by spraying negatively charged and 
electronegativity enhanced water into the system.  
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2.3 ASH REMOVAL AND HANDLING 

Within the gasification system, there are three areas of residual removal aimed at removing 
particles of varying size and make-up. Multiple stages of particle removal allow progressive 
refinement of the carbonaceous material to create a higher quality syngas. 

The first area of solids removal utilizes a high-powered magnetic separator to draw metallically 
charged objects out of the conveyor stream. The excess material is transported out of the 
reaction chamber onto a vibrating conveyor with a water jacket for cooling. Once cooled, the 
material will fall into a steel hopper and is ready for disposal. 

A secondary separation of carbonaceous materials using a vortex-like action occurs after the 
secondary coil and just prior to the tertiary coil.  

The final ash removal process takes place while the syngas is in the cyclones (see above for 
description). Once the ash has been pulled from the flow of gas, it is dropped onto a vibrating 
conveyor. The vibrating conveyor will cool the ash and transport it into an enclosed silo. The 
conveyor will be covered and use a baghouse for particulate control. Ash loading rate through 
the ash removal system will be a maximum of 6.6 tons per hour and 57,378 tons per year. Ash will 
be transferred from the silo through an enclosed auger in to pneumatic trucks to be hauled 
offsite. Complete emissions calculations are included in Appendix C.   

2.4 SYNGAS TREATMENT 

From the gasifier, the raw syngas will flow through heat exchangers to the gas scrubbers, where 
the syngas is sprayed with free electron “saturated” ionized water to remove any organics, 
particulates, ash, sulfur, and metals still in the syngas stream. Sulfur removal is this step is 
accomplished from the electrically charged negative ions produced in the proprietary water 
processes.  The negatively charged ions are highly reactive and are attracted to the positive 
ions of the sulfur species. Those ions attract and coagulate into elemental sulfur that is then 
filtered out through the water system with other elements that have also been coagulated. At 
this point, a clean dry syngas exits the gasification unit and enters the syngas compression unit 
where it is compressed in multiple stages to reach the designated outlet pressure. The hot 
interstage syngas will be cooled by interstage coolers and the condensed liquid will be knocked 
out. 

The compressed syngas is then routed to the amine CO2 removal unit to remove bulk CO2 from 
the syngas. The syngas will be contacted against a lean amine solution that will chemically 
absorb the CO2. The amine that is used is a methyldiethanolamine (MDEA) based solvent 
formulated to provide deep removal of CO2.  The treated syngas is routed to the guard bed unit 
where additional contaminants are removed.  The CO2 laden amine solution is degassed at a 
moderate pressure to release gases like H2, CO, and CH4.  Those gases are routed to the fuel gas 
system.  The amine is then preheated and sent into a regeneration column to remove the CO2 
and produce a lean amine for reuse.  The CO2 from the top of the regeneration is vented to the 
atmosphere. 
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2.5 FISCHER-TROPSCH UNIT 

Syngas that has undergone treatment for removal of contaminants enters the Fischer-Tropsch 
(FT) unit. Compressed fresh syngas enters the FT unit and is divided among several operating 
trains and preheated in heat exchangers. Each FT train is identical comprising of a set of two 
syngas filters, two FT reactors, one steam drum, three coolant circulation pumps, and a set of 
two coolant filters. Each FT train is arranged such that it may be removed from service for 
periodic catalyst regeneration. The syngas filters remove particulate prior to entering the FT 
reactors. Each FT reactor is made up of an outer shell containing microchannel cores.  Each 
core is made up of multiple vertical and cross-flow microchannels. The vertical microchannels 
contain the Velocys proprietary cobalt-based catalyst. The combined FT feed flows down 
through these vertical catalyst loaded microchannels. FT products exit from the bottom of each 
reactor and flow to a common reactor outlet wax separator.  

The reactor outlet stream is a 2-phase stream (vapor and liquid). The liquid phase at reactor 
temperature is called wax, and is collected in the reactor outlet. The vapor phase leaving the 
reactor outlet is cooled before entering the FT liquid separator. Three phases are separated in 
the FT liquid separator: liquid product, process water, and tail gas. 

The FT liquid product (hydrocarbon) is sent to degassing and subsequent processing. Process 
water is routed to a water flash drum to separate dissolved gases. Uncondensed vapor from the 
FT liquid separator is recycled back into the FT reactors as tail gas and used as fuel in other areas 
of the plant.  

Three emission points are associated with the FT unit.  Two activation/regeneration heaters which 
are equipped with low-NOx burners and combust natural gas and one purge gas stream. The 
emissions are intermittent and dependent on the catalyst activation/regeneration procedures.   

Complete emissions calculations are included in Appendix C.   

2.6 PRODUCT UPGRADING 

Wax and hydrocarbon condensate are upgraded to transportation liquids through this process.  
Product upgrading includes hydrotreating and fractionation. Two emission points are associated 
with the product upgrading process; two product upgrading heaters which are equipped with 
low-NOx burners and combust natural gas. Complete emissions calculations are included in 
Appendix C.   

Wax and condensate are degassed, heated, and routed to the reactors in the hydrotreating 
section to be converted into “lighter” hydrocarbons. A single fired heater heats the liquid feed 
into the reactors. The reactors convert the wax and condensate into a crude oil like mixture of 
hydrocarbons. This crude is cooled, degassed, and routed to the fraction section. 

Fractionation is a set of distillation columns that separate out and purifies the LPG, naphtha, 
diesel, and jet fuel. The reactor effluent is heated by a single fired heater before entering the 
main fractionation column. Side strippers pull slipstreams of product from the main column and 
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purify the product. The side stripper overheads are returned to the main column. Products are 
cooled and set to storage. The residual gases are sent to the fuel gas system. Main column 
bottoms are recycled to the feed for reprocessing. 

The facility is anticipated to produce the following products in amounts shown below: 

• Liquefied petroleum gas: 104 barrels per day 

• Naphtha: 262 barrels per day 

• Diesel: 573 barrels per day 

• Jet fuel: 556 barrels per day 

• Off specification diesel and jet fuel: 370 barrels per day 

The facility will have the following storage tanks onsite. Product load out will be conducted via 
rail or truck. 

• Liquefied petroleum gas: 30,000 pressurized bullet tank 

• Naphtha: 1,853 barrel fixed cone roof tank 

• Diesel: 4,021 barrel fixed cone roof tank 

• Jet fuel: 4,406 barrel fixed cone roof tank 

• Off specification diesel and jet fuel: 4,406 barrel fixed cone roof tank  

• Lean amine: 340 barrel fixed cone roof tank 

• Amine solvent: 214 barrel fixed cone roof tank 

2.7 AUXILIARY SYSTEMS 

The facility will utilize superheated steam from the gasification process to drive a steam turbine 
which is connected to a generator to produce power for the facility.  The facility will also have 
the following emission sources: 

• 1 mmBtu/hr continuous flare pilot 

• 1,482 Hp diesel emergency generator for backup power  

• 220 Hp diesel fired fire pump 

• Cooling tower with 10 mmBtu/hr cooling duty 

• 73.88 mmBtu/hr natural gas fired auxiliary boiler equipped with low NOx burners 
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2.8 STARTUP, SHUTDOWN, AND UPSET CONDITIONS 

The facility will be equipped with a flare which will have a continuous pilot and will be used to 
combust any syngas or vent gas during startup, shutdown or upset conditions.  

During a startup all vessels and equipment will contain a nitrogen purge until the necessary 
amount of syngas has been introduced into the system. During this period, syngas may be 
routed to the flare. After startup and during normal operations all process equipment is routed to 
the flare so that during upset conditions all syngas or vent gas will be combusted in the flare and 
not released to the atmosphere. During a shutdown, syngas that remains in the process 
equipment will be routed to the flare. 
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3.0 SOURCE SIZE DETERMINATION AND OFFSET 
REQUIREMENTS 

The Revolution coal to liquid facility is located in an attainment area and classified as a minor 
source with controlled potential emissions below 100 tons per year for criteria pollutants.  
Greenhouse gas emissions are estimated to be greater than 100,000 tons per year CO2e.  On 
June 23, 2014, the U.S. Supreme Court issued its decision in Utility Air Regulatory Group v. EPA (No. 
12-1146).  The ruling stated that EPA may not treat greenhouse gases as an air pollutant for 
purposes of determining whether a source is a major source required to obtain a PSD or title V 
permit.  Based on this decision the Revolution facility would remain a minor source.  No offsets 
are required as part of this permitting action since the facility is located in a designated 
attainment area. 

A complete summary of the facility-wide emissions is included on Form 1a and provided in 
Appendix D. Complete emissions calculations are included in Appendix C. Table 3-1 and 3-2 
summarize the facility-wide potential to emit (PTE).   

Preliminary discussions with UDAQ indicated that an evaluation of the feasibility of adding a 
Selective Catalytic Reduction (SCR) to the gasification flue gas was necessary.  Revolution is 
presenting two separate facility wide PTE emission estimates; one which includes the use of SCR 
controls and one without SCR controls.  Included in Appendix G is the complete Best Available 
Control Technology (BACT) analysis which indicates that an SCR may be required for the 
gasification flue gas.  Revolution is requesting UDAQ’s review prior to making a final 
determination on whether an SCR system will be included for the gasification flue gas. 

Table 3-1:    Project Potential to Emit 

Source Category 
PM10 
Fugitive 

PM10 
Non-fugitive PM2.5 NOx SOx VOC CO CO2e 

TPY TPY TPY TPY TPY TPY TPY TPY 
Facility-Wide PTE 

Without SCR 
1.5 28.9 28.9 93.4 1.9 9.2 95.0 295,876 

Facility-Wide PTE 
With SCR 1.5 28.9 28.9 23.3 1.9 9.2 83.8 295,876 
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In addition, since the proposed operating scenario contains natural gas combustion, hazardous 
air pollutant (HAP) emissions were calculated.   

Table 3-2:    Project HAP Emissions  

Pollutant 
 

Emissions 
(lb/hr) 

Emissions 
(tpy) 

Benzene 1.05E-02 5.78E-03 
Dichlorobenzene 5.47E-04 1.95E-03 
1,3 butadiene 6.02E-05 1.51E-05 
Formaldehyde 3.51E-02 1.22E-01 
Hexane 8.20E-01 2.92E+00 
Naphthalene 9.37E-04 1.02E-03 
Toluene 5.18E-03 6.40E-03 
Xylene 2.97E-03 6.10E-04 
Acetaldehyde 1.44E-03 3.61E-04 
Acrolein 2.24E-04 5.60E-05 

TOTAL 0.877 3.1 
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Velocys FT Island – Typical Block Flow Diagram 
For nominal 1,400 BPD C5+ in FT Liquids 

FT Train B 

Tail 
Gas 

FT Train A 

FT Train C 

FT Train E 
(Optional 

Spare Train) 

Tail Gas 
Compression 

FT Reactor Vapor 
Effluent Cooling and 
Condensing System 

FT Catalyst 
Activation/Regeneration 

System  

FT Tail 
Gas 

To BL (i.e. Plant 
fuel gas system) 

FT Liquid 
To BL (i.e. Product 
Upgrading Area) 

FT Water To BL (i.e. Waste 
Water Treatment 
Area) 

FT Wax 
To BL (i.e. Product 
Upgrading Area) 

FT Rx Vapor Effluent 

H2 Rich 
Stream 

H2 
 Make-Up 

H2 Rich Recycle 
Stream to FT 

H2 Rich 
Stream 

To BL (i.e. Fuel 
System)

Compressed 
Fresh Syngas 

Equipment on each train 

2 FT Reactors 
1 Heat exchanger 
2 Set of Filters  
1 Steam Drum 
1 Set of Pumps  
1 Separator Drum 

Equipment on the FT Catalyst Activation/Regeneration 
System 

2 Knock Out Drums 
3 Heat Exchangers 
1 Hydrogen Dryer Package 
1 Regen Recycle Compressor Package (Include Knock Out Drum 
and Cooler) 
3 Filters  
2 Fired Heaters

Equipment on the FT Rx Vapor Effluent Cooling and 
Condensing System 

1 FT liquid Hot Condenser (LP System Generator) 
2 Air Coolers 
1 Trim Cooler 
1 FT Liquid Separator 
3 FT Liquid Product Streams Flash Drums 

FT Train D 

BL – Battery Limits FT – Fischer Tropsch 
LP – Low Pressure TG – Tail Gas 



Utah Division of Air Quality
New Source Review Section

Form 19 

Company _______________________ 
Site/Source _____________________ 
Date ___________________________ 

Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13. Maximum rating per burner: ____________ cu. ft/hr

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Pyrolysis burner system

May 8, 2015

Maxon
3

92

x

10.3 MMBtu/hr
11.2 MMBtu/hr

0.061 lb/MMBtu 0.052 lb/MMBtu



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  ______________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  __20.67____________

32. Gas exit temperature: ___________ OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

PM10 ___________Lbs/hr___________ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 

0.014 0.25HAPs___ __ Lbs/hr (speciate)___ ___Tons/yr (speciate)
Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

Maxon, Kinemax LE
3 @ 11.2

2502.5 ft
30.67 ft

x
Pyrolysis and gasification burner systems

0.113 x

0.28 1.17
2.05 8.61
1.75 7.34
18,548

0.28 1.17
0.04 0.16
0.20 0.85

0.1
0.4



Utah Division of Air Quality
New Source Review Section

Form 19 

Company _______________________ 
Site/Source _ 
Date ___________________________ 

Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:      steam:  psig hot water other hot liquid: ________________________________

Natural Gas      LPG      Butane      Methanol

Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

Fuel Oil - specify grade: Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel Diesel      Natural Gas      LPG      Butane      Methanol      Other _________________

8. Is unit used to incinerate waste gas liquid stream?    yes          no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ________________________ 11.

12. Average Load: _______% 13.

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

Manual Automatic on-off15. Gas burner mode of control:

Automatic hi-low Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Minimum rating per burner: _______ ___ cu. ft/hr

Maximum rating per burner:  cu. ft/hr



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued)

Modifications for Emissions Reduction

20. Type of modification:    Low NOX Burner        Flue Gas Recirculation (FGR)

Oxygen Trim Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:    Staged air        Staged fuel        Internal flue gas recirculation

Ceramic Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  _ ______________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:    Induced      Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:   yes     no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ___________ OF

33. Stack serves:   this equipment only,      other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?        Yes No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

____PM10  __ _____Lbs/hr__ ____ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 
HAPs________ Lbs/hr (speciate)__ _____Tons/yr (speciate)

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

2.502.50 10.49
18.30 76.86
15.60 65.52

2.50 10.49
0.35 1.47
1.81 7.59

165,608
0.9

3.2

0.62 2.2

20.67 ft



Utah Division of Air Quality
New Source Review Section Company _______________________ 

Site/Source _____________________ 
Form 19 Date ___________________________ 
Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13. Maximum rating per burner: ____________ cu. ft/hr

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Activation/Regen Heater #1

May 8, 2015

1
1.12 MMBtu/hr



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  ______________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ___________ OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

PM10 ___________Lbs/hr___________ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 
HAPs_________ Lbs/hr (speciate)__________Tons/yr (speciate) 

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

1.12

0.5 m
7.62 m
na

700

x

x1,331

0.06 0.12
0.10 0.21 0.01 0.01

0.01

0.01 0.02
0.0007 0.001

0.01 0.02

295
0.002
0.002 0.008



Utah Division of Air Quality
New Source Review Section Company _______________________ 

Site/Source _____________________ter #2 
Form 19 Date ___________________________ 
Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13.

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Activation/Regen Hea

May 8, 2015

1

Maximum rating per burner: ___________ cu. ft/hr 0.06 MMBtu/hr



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. 0.6___Rating:  ___ ________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  _ ______

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ________649_____OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _ ____________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device
PM2.5 0.01 ___________Lbs/hr___ _____ Tons/yr  

NOx   __ _____Lbs/hr __ _____Tons/yr SOx ____ __Lbs/hr___ ___ Tons/yr             
0.05__ 0.06_CO ___ _____Lbs/hr ___ ____Tons/yr 0.00___ 0.00___VOC ___ _____Lbs/hr ___ _____Tons/yr             
79CO2 ___ _____ Tons/yr 0.002_

___
CH4  ___ ____Tons/yr

N2O  __ ____Tons/yr 
0.004____HAPs__ __ Lbs/hr (speciate)__ ___Tons/yr (speciate) 

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

0.3 m
7.62 m
na

x

x____554

___0.03 ____0.03

___0.01
______0.0004 _____0.000

PM10 
0.01 ___________Lbs/hr____0.01 ___ Tons/yr

_____0.000
0.001



Utah Division of Air Quality
New Source Review Section Company _______________________ 

Site/Source _____________________ 
Form 19 Date ___________________________ 
Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13. Maximum rating per burner: ____________ cu. ft/hr

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Product Upgrading Heater #1

May 8, 2015

1
4,85 MMBtu/hr



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  ______________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ___________ OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

PM10 ___________Lbs/hr___________ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 
HAPs_________ Lbs/hr (speciate)__________Tons/yr (speciate) 

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

4.85

15.24 m
na

789.50.2032 m

x

x723

0.24 1.0
0.40 1.68 0.03 0.11

0.04 0.15 0.04 0.15
0.0029 0.01

2,396
0.01

0.05

 0.0019 0.0067



Utah Division of Air Quality
New Source Review Section Company _______________________ 

Site/Source _____________________ 
Form 19 Date ___________________________ 
Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13. Maximum rating per burner: ____________ cu. ft/hr

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Product Upgrading Heater #2

May 8, 2015

1

10.25 MMBtu/hr



Page 2 of 3

Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  ______________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ___________ OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

PM10 ___________Lbs/hr___________ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 
HAPs_________ Lbs/hr (speciate)__________Tons/yr (speciate) 

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

10.25 

0.305 m
15.24 m

na

704

2,356 x

0.08 0.32 0.08 0.32
0.5 2.11
0.84 3.55

0.006 0.03
0.06 0.23

5,065
0.03

0.1

0.019 0.067



Utah Division of Air Quality
New Source Review Section Company _______________________ 

Site/Source _____________________ 
Form 19 Date ___________________________ 
Natural Gas Boilers and Liquid Heaters 

Boiler Information
1. Boiler Manufacturer: ___________________________________________________________________________

2. Model Number: ______________________________ 3. Serial Number: _______________________________

4. Boiler Rating: _________________(106 Btu per Hour)

5. Operating Schedule:  __________ hours per day    __________ days per week    ___________ weeks per year

6. Use:     □ steam:  psig □ hot water □ other hot liquid: ________________________________

□ Natural Gas     □ LPG     □ Butane     □ Methanol

□ Process Gas - H2S content in process gas __________ grain/100cu.ft.

7. Fuels:

□ Fuel Oil - specify grade: □ Other, specify: ______________________________________

Sulfur content  % by weight     Days per year during which unit is oil fired: ________________ 

Backup 
Fuel □ Diesel     □ Natural Gas     □ LPG     □ Butane     □ Methanol     □ Other _________________

8. Is unit used to incinerate waste gas liquid stream?   □ yes         □ no

(Submit drawing of method of waste stream introduction to burners)

Gas Burner Information
9. Gas Burner Manufacturer:  _____________________________________________________________________

10. No. of Burners: ______________________________ 11. Minimum rating per burner: _____________ cu. ft/hr

12. Average Load: _______% 13. Maximum rating per burner: ____________ cu. ft/hr

14. Performance Guarantee (ppm dry corrected to 3% Oxygen):

           NOx: ______________ CO: ______________        Hydrocarbons: ______________ 

□ Manual □ Automatic on-off15. Gas burner mode of control:

□ Automatic hi-low □ Automatic full modulation

Oil Burner Information
16. Oil burner manufacturer:

17. Model: _______________   number of burners: _________________ Size number: _______________

18. Minimum rating per burner: _____________ gal/hr 19. Maximum rating per burner: ___________ gal/hr

Page 1 of 3

Revolution Fuels, LLC
Auxiliary Boiler

May 8, 2015

TBD
TBD

73.88
1.5 7 47

x 700

x

x
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Form 11 - Natural Gas Boiler and Liquid Heater 
(Continued) 

Modifications for Emissions Reduction

20. Type of modification:   □ Low NOX Burner       □ Flue Gas Recirculation (FGR)

□ Oxygen Trim □ Other (specify)  ______________________________________

For Low-NOX Burners 

21. Burner Type:   □ Staged air       □ Staged fuel       □ Internal flue gas recirculation

□ Ceramic □ Other (specify): ___________________________________________________

22. Manufacturer and Model Number: _______________________________________________________________

23. Rating:  ______________________ 106 BTU/HR 24. Combustion air blower horsepower:  ____________

For Flue Gas Recirculation (FGR) 

25. Type:   □ Induced     □ Forced      Recirculation fan horsepower: ______________________________________
26. FGR capacity at full load:  scfm %FGR 

27. FGR gas temperature or load at which FGR commences:  OF % load 

28. Where is recirculation flue gas reintroduced? _______________________________________________________

For Oxygen Trim Systems 

29. Manufacturer and Model Number: ________________________________________________________________

30. Recorder:  □ yes    □ no      Describe: ____________________________________________________________

Stack or Vent Data
31. Inside stack diameter or dimensions  ____________

Stack height above the ground  ________________

Stack height above the building  ________________

32. Gas exit temperature: ___________ OF

33. Stack serves:  □ this equipment only,     □ other equipment (submit type and rating of all other equipment
exhausted through this stack or vent) 

34. Stack flow rate: _________________ acfm Vertically restricted?       □ Yes □ No

Emissions Calculations (PTE) 

35. Calculated emissions for this device

PM10 ___________Lbs/hr___________ Tons/yr PM2.5 ___________Lbs/hr___________ Tons/yr  
NOx   ___________Lbs/hr ___________Tons/yr SOx ____________Lbs/hr___________ Tons/yr             
CO ____________Lbs/hr ___________Tons/yr VOC ___________Lbs/hr ___________Tons/yr             
CO2 ___________ Tons/yr CH4  ___________Tons/yr
N2O  ___________Tons/yr 
HAPs_________ Lbs/hr (speciate)__________Tons/yr (speciate) 

Submit calculations as an appendix.  If other pollutants are emitted, include the emissions in the appendix. 

x

TBD
73.88

15.24 m
na

0.92 m 348.5

x

x6,543

0.55 0.550.14 0.14
3.62 0.91
6.08 1.52

0.04 0.01
0.40 0.10
0.042,173

0.01
0.136 0.034



Exhaust Emission Data Sheet
1000DQFAD

60 Hz Diesel Generator Set 

 
Engine Information: 
Model: Cummins Inc. QST30-G5 NR2                                     Bore: 5.51 in. (139 mm) 
Type: 4 Cycle, 50°V, 12 Cylinder  Diesel Stroke: 6.5 in. (165 mm) 
Aspiration: Turbocharged and Low Temperature aftercooled        Displacement: 1860 cu. in.  (30.4 liters) 
Compression Ratio: 14.7:1 
Emission Control Device: Aftercooled (Air-to-Air) 
 
 1/4 1/2 3/4 Full Full  
PERFORMANCE DATA Standby Standby Standby Standby Prime  
BHP @ 1800 RPM (60 Hz) 371          741              1112            1482            1322
Fuel Consumption (gal/Hr)                                       19.1           35.8 54.1           72.2              63.9
Exhaust Gas Flow (CFM)                                        2780           4500           6370           7540            6950
Exhaust Gas Temperature (°F) 620           760 814            890               873
  
EXHAUST EMISSION DATA  
  
HC (Total Unburned Hydrocarbons) 0.12 0.10 0.08 0.07 0.08
NOx (Oxides of Nitrogen as NO2) 4.17 5.20 3.87 3.95 4.00
CO (carbon Monoxide) 0.66 0.36 0.48 0.66 0.58
PM (Particular Matter) 0.19 0.15 0.12 0.11 0.11
SO2 (Sulfur Dioxide) 0.11 0.10 0.10 0.11 0.10
Smoke (Bosch) 0.88 0.80 0.79 0.73 0.75

All Values are Grams/HP-Hour, Smoke is Bosch #
 
TEST CONDITIONS 
 
Data was recorded during steady-state rated engine speed (± 25 RPM) with full load (±2%).  Pressures, temperatures, 
and emission rates were stabilized. 
 
Fuel Specification: 46.5 Cetane Number, 0.035 Wt.% Sulfur; Reference ISO8178-5, 40CFR86.1313-98 Type 2-

D and ASTM D975 No. 2-D. 
Fuel Temperature: 99 ± 9 °F (at fuel pump inlet) 
Intake Air Temperature: 77 ± 9 °F 
Barometric Pressure: 29.6 ± 1 in. Hg 
Humidity: NOx measurement corrected to 75 grains H2O/lb dry air 
Reference Standard: ISO 8178 
  
The NOx, HC, CO and PM emission data tabulated here were taken from a single engine under the test conditions shown above. Data for the other 
components are estimated.  These data are subjected to instrumentation and engine-to-engine variability.  Field emission test data are not guaranteed 
to these levels.  Actual field test results may vary due to test site conditions, installation, fuel specification, test procedures and instrumentation.  Engine 
operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, may results in elevated 
emission levels. 

 
 
 
 
 
 
Cummins Power Generation Data and Specifications Subject to Change Without Notice eds-1063a

hf433
Stamp



Utah Division of Air Quality 
New Source Review Section Company_______________________ 

 Site/Source_____________________ 
Form 11 Date___________________________ 
Internal Combustion Engines 

Equipment Information 

1. Manufacturer: __________________________

Model no.: __________________________ 

The date the engine was constructed or 
reconstructed ________________________ 

2. Operating time of Emission Source:
average      maximum 
______ Hours/day ______ Hours/day 

  Days/week  Days/week 
______ Weeks/year  ______ Weeks/year 

3. Manufacturer's rated output at baseload, ISO                                     hp or  Kw 
Proposed site operating range  _____________________________ hp or  Kw 

Gas Firing 

4. Are you operating site equipment on pipeline quality natural gas:   □ Yes □ No

5. Are you on an interruptible gas supply:
□ Yes    □ No
If "yes", specify alternate fuel: 
_______________________________ 

6. Annual consumption of fuel:

_____________________________ MMSCF/Year 

7. Maximum firing rate:
_____________________________  BTU/hr 

8. Average firing rate:
_____________________________ BTU/hr 

Oil Firing 

9. Type of oil:
Grade number □ 1  □ 2  □ 4  □ 5  □ 6  Other specify ___________

10. Annual consumption: ______________ gallons 11. Heat content:______________  BTU/lb or
______________  BTU/gal 

12. Sulfur content:___________%  by weight 13. Ash content: ____________% by weight

14. Average firing rate:  gal/hr 15. Maximum firing rate:  gal/hr 

16. Direction of firing: □ horizontal □ tangential □ other: (specify)

Page 1 of 4 

Revolution Fuels, LLC
Fire Pump Engine

May 8, 2015

Cummins

CFP7E-F50

June 2014

220
220

x

137,000
5,474

0.015

10.95



Page 2 of 4 

Internal Combustion Engine 
Form 11 (Continued) 

Operation 

17. Application:
□ Electric generation

______ Base load  ______ Peaking
□ Emergency Generator
□ Driving pump/compressor
□ Exhaust heat recovery
□ Other (specify) ________________________

18. Cycle
□ Simple cycle
□ Regenerative cycle
□ Cogeneration
□ Combined cycle

Emissions Data 

19. Manufacturer’s Emissions in grams per hour (gr/hp-hr): _______ NOX  _______ CO   ______ VOC
_______ Formaldehyde 

20. Attach manufacturer's information showing emissions of NOx, CO, VOC, SOx, CH2O, PM10, PM 2.5 , CO2, CH4 and N2O
for each proposed fuel at engine loads and site ambient temperatures representative of the range of proposed
operation.  The information must be sufficient to determine maximum hourly and annual emission rates.  Annual
emissions may be based on a conservatively low approximation of site annual average temperature.  Provide emissions 
in pounds per hour and except for PM10 and PM2.5 parts per million by volume (ppmv) at actual conditions and corrected 
to dry, 15% oxygen conditions.

Method of Emission Control: 

□ Lean premix combustors □ Oxidation catalyst □  Water injection  □  Other (specify)____________

□ Other low-NOx combustor □ SCR catalyst □ Steam injection

Additional Information 

21. On separate sheets provide the following:

A. Details regarding principle of operation of emission controls.  If add-on equipment is used, provide make and
model and manufacturer's information.  Example details include: controller input variables and operational 
algorithms for water or ammonia injection systems, combustion mode versus engine load for variable mode 
combustors, etc. 

B. Exhaust parameter information on attached form. 

C.   All calculations used for the annual emission estimates must be submitted with this form to be deemed 
complete. 

D. All formaldehyde emissions must be modeled as per Utah Administrative Code R307-410-5 using 
SCREEN3. 

E.   If this form is filled out for a new source, forms 1 and 2 must be submitted also. 

x

x

2.475 1.193 0.062

Turbocharged



NMHC NOx NMHC+NOx CO PM NMHC NOx NMHC+NOx CO PM
o
F

o
C CFM L/sec

1470 205 10.6 40.1 978 526 1117 527

1760 235 12.1 45.8 957 514 1280 604

1900 218 11.3 42.8 887 475 1263 596

2100 229 12.0 45.4 902 483 1390 656

2350 231 12.4 46.9 925 496 1538 726

2600 234 13.2 50.0 1018 548 1692 799

2700 171 9.6 36.3 1007 542 1556 734

NMHC NOx NMHC+NOx CO PM NMHC NOx NMHC+NOx CO PM
o
F

o
C CFM L/sec

1470 205 10.6 40.1 978 526 1117 527

1760 235 12.1 45.8 957 514 1280 604

1900 218 11.3 42.8 887 475 1263 596

2100 229 12.0 45.4 902 483 1390 656

2350 231 12.4 46.9 925 496 1538 726

2600 234 13.2 50.0 1018 548 1692 799

2700 171 9.6 36.3 1007 542 1556 734

Revision:

June 2014: Document Review & Approved

The emissions values above are based on CARB approved calculations for converting EPA (500 ppm) fuel to CARB (15 ppm) fuel.

0.062

Reference EPA Standard Engine Family:  ECEXL0409AAB

Air Inlet Temperature: 25
o
C (77

o
F)

Diesel Fuel Specifications:

Cetane Number: 40-48

Reference: ASTM D975 No. 2-D

Aspiration:  Turbocharged, Charge Air Cooled

CFP7E-F50 Fire Pump Driver

Reference Conditions:

EPA/CARB Nonroad emissions recorded per 40CFR89 (ref. ISO8178-1) and weighted at load points prescribed in Subpart E, Appendix A, for Constant 

Speed Engines (ref. ISO8178-4, D2).

No special options needed to meet current regulation emissions for all 50 states

L/hr

Grams per BHP - HR

Gal/Hr

Test Methods:

0.1 3.6000.075 2.685

QSB6.7 Base Model Manufactured by Cummins Inc.

2.537 1.193

EPA Tier 3 Emission Data

Fire Pump NSPS Compliant

RPM Gal/Hr

Grams per kW - HRGrams per BHP - HR

Fuel Consumption

BHP L/hr

Exhaust

Gas Flow

D2 Cycle Exhaust Emissions

15 PPM Diesel Fuel

Type:  4 Cycle; In-Line; 6 Cylinder

Tests conducted using alternate test methods, instrumentation, fuel or reference conditions can yield different results.

Temperature Gas Flow

2.759 1.193 0.127 3.700 1.600 0.170

Restrictions: Intake Restriction set to a maximum allowable limit for clean filter; Exhaust Back Pressure set to maximum allowable limit.

Grams per kW - HR

Fuel Inlet Temperature: 40
o
C (104

o
F)

Barometric Pressure: 100 kPa (29.53 in Hg)

Humidity: 10.7 g/kg (75 grains H2O/lb) of dry air; required for NOx correction

Temperature

- Using fuel rating 91422

300-4000 PPM Diesel Fuel

RPM BHP

Fuel Consumption D2 Cycle Exhaust Emissions Exhaust

0.083 3.3192.475 0.111 3.402 1.600 0.149

Revision Date: June 2014



  

Appendix B    Facility Plot Plan 
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Table B-1:    Point Source Stack Parameters 

Source Description Easting 
(x) 

Northing 
(Y) 

Base  
Elevation 

Stack 
Height Temperature Exit 

Velocity 
Stack 

Diameter 

  (m) (m) (m) (m) (K) (m/s) (m) 
Coal handling baghouse 527072.00 4376334.00 1643.58 3.66 0.00 40.45 0.6096 
Coal silo baghouse 527077.00 4376337.00 1643.64 17.98 0.00 40.45 0.6096 
Gasification flue gas 527116.00 4376333.00 1643.92 9.35 394.26 116.59 0.76 
Ash handling baghouse 527093.00 4376330.00 1643.65 3.6576 338.71 40.45 0.6096 
Ash bin baghouse 527095.00 4376330.00 1643.66 17.983 338.71 40.45 0.6096 
Flare pilot 526851.00 4376441.00 1645.03 15.24 699.82 61 0.61 
Activation/Regeneration Heater 
#1 527149.00 4376478.00 1645.27 7.62 644.26 3.2 0.5 
Activation/Regeneration Heater 
#2 527149.00 4376453.00 1644.87 7.62 616.48 3.7 0.3 
Product Upgrading Heater #1 527019.00 4376459.00 1645.53 15.24 694.26 10.5156 0.2032 
Product Upgrading Heater #2 527019.00 4376483.00 1646 15.24 647.04 10.668 0.3048 
Auxiliary boiler 527147.00 4376340.00 1644.45 15.24 449.82 12.4968 0.9144 
Emergency generator (diesel) 527149.00 4376505.00 1646.02 3.81 749.82 70.229 0.254 
Fire water pump (diesel) 526942.00 4376455.00 1645.52 3.66 748.15 47.055 0.127 
Cooling Tower 526995.00 4376450.00 1645.36 10.058 313.71 15.24 0.6096 
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Table B-2:    Building Dimensions 

Building Description Length Width Height 

  (ft) (ft) (ft) 
Administration 80 32 15 
Compressor building N (N of 500) 82 32 25 
Compressor building S (N of EU F) 46 22 25 
MCC building and substation (N of 600) 109 32 15 
Control room (S of coal pile) 109 56 15 
Gasification footprint 100 60 10 
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Appendix C Emission Calculations and MSDS
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Revolution Fuels, LLC Emissions Inventory

Operational Parameter Assumptions

Coal Feed and Crushing Parameter Units Description/Comment
Coal feed conveyor throughput 273,750 ton/yr
Coal moisture content 10 %

Gasification- Gasifier Reactor
Coal Throughput 500 ton/day
Burner system #1 33.6 MMBtu/hr
Burner system #2 300 MMBtu/hr Coil burner system will include (5) 14-inch Kinemax LE burners each providing a maximum of 60 MMBtu/hr
Fuel heat content 913 Btu/scf
Gasification system- operating hrs 8,400 hr/yr
Flue gas- operating hrs 8,400 hr/yr

Syngas Compression and Amine CO2 Removal
CO2 vent- operating hours 8,400 hr/yr

Fischer-Tropsch (FT) Synthesis
FT Activation/Regeneration Heater #1- size 1.12 MMBtu/hr
FT Activation/Regeneration Heater #1- operating 
hrs 4,032 hr/yr
FT Activation/Regeneration Heater #2- size 0.60 MMBtu/hr
FT Activation/Regeneration Heater #2- operating 
hrs 2,016 hr/yr
FT Activation/Regeneration Heater Fuel Heat 
Content 918 Btu/scf
Purge stream- min 36,960 min lb/yr
Purge stream- max 59,136 max lb/yr
Purge stream- operating hrs 1,344 hr/yr

Product Upgrading 
(Hydrotreating and Fractionation)

Product Upgrading Fired Heater #1- size 4.85 MMBtu/hr
Product Upgrading Fired Heater #1-  operating hrs 8,400 hr/yr
Product Upgrading Fired Heater #2- size 10.25 MMBtu/hr
Product Upgrading Fired Heater #2- operating hrs 8,400 hr/yr
Product Upgrading Fired Heater Fuel Heat Content 1020 Btu/scf

Flare Pilot
Burner size 1 MMBtu/hr
Flare Pilot operating hours 8,760 hr/yr

Cooling Towers
Number of cooling towers 1
Water vapor emissions 10,308 lb/hr Based on preliminary engineering design from Fluor
Water total dissolved solids content 380 ppm
Cooling Tower- operating hours 8,400 hr/yr

Ash Handling
Pyrolysis ash vibrating conveyor throughput 52,560 ton/yr
Coil ash vibrating conveyor 4,818 ton/yr
Ash covered day bin 57,378 ton/yr

Auxillary Systems
Emergency generator (diesel)- size 1,482 Hp
Emergency generator (diesel)- operating hours 500 hr/yr
Auxillary boiler- size 73.88 MMBtu/hr
Auxillary boiler- operating hours 500 hr/yr
Fire water pump (diesel)- size 220 Hp
Fire water pump (diesel)- operating hours 500 Hr/yr

ac - acre (43,560 ft2, 4840 yd2)
ft - feet
gal - gallon
Hp- Horsepower
in - inch
lb - pound
mi - mile
MMBtu/hr - million British Thermal Units per hour
% - percent
yd3 - cubic yard
hours/year - 8,760
pounds/ton - 2,000

Air diluted with nitrogen, contains CO2 
The Fischer-Tropsch Synthesis process is a closed loop system. There are fugitive VOCs via equipment leaks.

Sum of pyrolysis ash conveyor and ash day bin

Based on lower range of AP-42 Table 13.4-2; assuming reverse osmosis quality water

Based on 6,000 lb/hr * 200%
Based on 550 lb/hr * 200%

Total coal feed throughput to crushing circuit; 500 tpd + 50% for 365 day/yr

Equipt with low NOx burner

Equipt with low NOx burner

Pyrolysis burner system will included (3) 6-inch Kinemax LE burners each providing a maximum of 11.2 MMBtu/hr
Dry basis

Emission Input Parameters Page 1



Revolution Fuels, LLC Emissions Inventory

FACILITY WIDE POTENTIAL TO EMIT 

Source ID Source Description

lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr
Truck unloading 0.07 0.10 0.01 0.01
Coal storage pile- wind erosion 0.36 1.36 0.05 0.20
Paved haul road 0.04 0.07 0.01 0.02

200-3 Coal handling baghouse 0.01 0.01 0.00 0.00
200-4 Coal silo baghouse 0.02 0.03 0.01 0.02

F Gasification flue gas without SCR 20.35 85.47 17.35 72.86 2.01 8.44 0.39 1.63 2.78 11.66 2.78 11.66 0.0002 0.0008 43,847 184,156 0.23 0.98 0.84 3.53 6.88E-01 2.6
Gasification flue gas with SCR 3.67 15.41 14.68 61.65 0.00 0.00

240-1 Ash handling baghouse 0.000 0.001 0.000 0.000
240-2 Ash bin baghouse 0.000 0.001 0.000 0.000

E Flare Pilot 0.05 0.21 0.08 0.36 0.01 0.02 0.00 0.00 0.01 0.03 0.01 0.03 4.9E-07 2.1E-06 118 515 0.001 0.003 0.002 0.010
A CO2 Vent 3.4 14.1 23,874 100,272

H Activation/Regeneration Heater #1 0.06 0.12 0.10 0.21 0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 6.1E-07 1.2E-06 146 295 0.001 0.002 0.003 0.006

I Activation/Regeneration Heater #2 0.03 0.03 0.05 0.06 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 3.3E-07 3.3E-07 78 79 0.0004 0.0004 0.002 0.002
D Fischer Tropsch purge gas 0.23 0.16
B Product Upgrading Heater #1 0.24 1.0 0.40 1.7 0.03 0.11 0.00 0.01 0.04 0.15 0.04 0.15 2.4E-06 1.0E-05 571 2,396 0.00 0.01 0.01 0.05
C Product Upgrading Heater #2 0.50 2.1 0.84 3.5 0.06 0.23 0.01 0.03 0.08 0.32 0.08 0.32 5.0E-06 2.1E-05 1,206 5,065 0.01 0.03 0.02 0.10
G Auxillary boiler 3.6 0.91 6.1 1.5 0.40 0.10 0.04 0.01 0.55 0.14 0.55 0.14 8,692 2,173 0.05 0.01 0.17 0.04
J Emergency generator (diesel) 12.91 3.23 2.16 0.54 0.23 0.06 0.36 0.09 0.36 0.09 0.36 0.09 1719.12 430 0.01 0.06 0.07 0.29

960 Fire water pump (diesel) 1.20 0.30 0.58 0.14 0.03 0.01 0.45 0.11 0.07 0.02 0.07 0.02 253.00 63 0.002 0.009 0.010 0.043
910 Tanks 0.05 0.21
920 Cooling Tower 3.9 16.5 3.9 16.5

TOTAL POINT SOURCES (without SCR) 93.4 95.0 9.2 1.9 28.9 28.9 0.001 295,445 1.1 4.1 5.9
TOTAL POINT SOURCES (with SCR) 23.3 83.8

1 Utilizes a global warming potential of 298 for N 2O and 25 for CH4 per updated ruling 11/29/13 78 FR 71904 CO2e1 = 329.1 101.6

AIR DISPERSION MODELING DETERMINATION- WORST CASE WITHOUT SCR

NOx CO SO2 PM10 PM2.5

Threshold tons/yr tons/yr tons/yr tons/yr tons/yr
PTE non-fugitive sources 93.4 95.0 1.9 28.9 28.91
Modeling threshold 40 100 40 15 15
Exceeds modeling threshold (Y/N) Y N N Y Y

PM10 PM2.5

Threshold tons/yr tons/yr
PTE fugitive sources 1.5 0.2
Modeling threshold 5 5
Exceeds modeling threshold (Y/N) N N

Pollutant Emissions Emissions Ave. Time ETV       
Modeling 
Required?

(lb/hr) (tpy) (lb/hr)
Benzene 1.12E-02 9.00E-03 Chronic, 8 Hour 0.3163 No
Dichlorobenzene 9.85E-04 3.79E-03 Chronic, 8 Hour 11.905 No
1,3 butadiene 6.02E-05 1.51E-05 Chronic, 8 Hour 0.292 No
Formaldehyde 6.25E-02 2.37E-01 Acute, 1hour 0.0567 Yes
Hexane 1.48E+00 5.68E+00 Chronic, 8 Hour 34.895 No
Napthalene 1.16E-03 1.96E-03 Chronic, 8 Hour 10.381 No
Toluene 6.42E-03 1.16E-02 Chronic, 8 Hour 14.922 No
Xylene 2.97E-03 6.10E-04 Chronic, 8 Hour 85.97 No
Acetaldehyde 1.44E-03 3.61E-04 Acute, 1hour 6.9363 No
Acrolein 2.24E-04 5.60E-05 Chronic, 8 Hour 0.0353 No
1 Assumes all emission points are vertically unrestricted and less than 50 m from property boundary

HAPsCO2NOx CO VOC SO2 PM10 PM2.5 Lead N2O CH4

Facility wide PTE Page 2



Revolution Fuels, LLC Emissions Inventory

FACILITY WIDE UNCONTROLLED POTENTIAL TO EMIT 

Source ID Source Description

lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr
Truck unloading 0.07 0.10 0.01 0.01
Coal storage pile- wind erosion 0.36 1.36 0.05 0.20
Paved haul road 0.04 0.07 0.01 0.02

200-3 Coal handling 0.14 0.20 0.02 0.03
200-4 Coal silo 0.33 0.52 0.25 0.36

F Gasification flue gas 20.35 85.47 17.35 72.86 2.01 8.44 0.39 1.63 2.78 11.66 2.78 11.66 0.0002 0.0008 43,847 184,156 0.23 0.98 0.84 3.53 6.88E-01 2.6
240-1 Ash handling 0.005 0.020 0.001 0.003
240-2 Ash bin 0.005 0.020 0.001 0.003

E Flare Pilot 0.05 0.21 0.08 0.36 0.01 0.02 0.00 0.00 0.01 0.03 0.01 0.03 4.9E-07 2.1E-06 118 515 0.001 0.003 0.002 0.010
A CO2 Vent 3.4 14.1 23,874 100,272

H Activation/Regeneration Heater #1 0.06 0.12 0.10 0.21 0.01 0.01 0.00 0.00 0.01 0.02 0.01 0.02 6.1E-07 1.2E-06 146 295 0.001 0.002 0.003 0.006

I Activation/Regeneration Heater #2 0.03 0.03 0.05 0.06 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 3.3E-07 3.3E-07 78 79 0.0004 0.0004 0.002 0.002
D Fischer Tropsch purge gas 0.23 0.16
B Product Upgrading Heater #1 0.24 1.0 0.40 1.7 0.03 0.11 0.00 0.01 0.04 0.15 0.04 0.15 2.4E-06 1.0E-05 571 2,396 0.00 0.01 0.01 0.05
C Product Upgrading Heater #2 0.50 2.1 0.84 3.5 0.06 0.23 0.01 0.03 0.08 0.32 0.08 0.32 5.0E-06 2.1E-05 1,206 5,065 0.01 0.03 0.02 0.10
G Auxillary boiler 3.6 0.91 6.1 1.5 0.40 0.10 0.04 0.01 0.55 0.14 0.55 0.14 8,692 2,173 0.05 0.01 0.17 0.04
J Emergency generator (diesel) 12.91 3.23 2.16 0.54 0.23 0.06 0.36 0.09 0.36 0.09 0.36 0.09 1719.12 430 0.01 0.06 0.07 0.29

960 Fire water pump (diesel) 1.20 0.30 0.58 0.14 0.03 0.01 0.45 0.11 0.07 0.02 0.07 0.02 253.00 63 0.002 0.009 0.010 0.043
910 Tanks 0.05 0.21
920 Cooling Tower 3.9 16.5 3.9 16.5

TOTAL POINT SOURCES 93.4 95.0 9.2 1.9 29.6 29.3 0.001 295,445 1.1 4.1 5.9
1 Utilizes a global warming potential of 298 for N 2O and 25 for CH4 per updated ruling 11/29/13 78 FR 71904 CO2e1 = 329.1 101.6
2 Operating hours and throughputs limitted as identified in combustion and material handling calculations

AIR DISPERSION MODELING DETERMINATION

NOx CO SO2 PM10 PM2.5

Threshold tons/yr tons/yr tons/yr tons/yr tons/yr
PTE non-fugitive sources 93.4 95.0 1.9 29.6 29.28
Modeling threshold 40 100 40 15 15
Exceeds modeling threshold (Y/N) Y N N Y Y

PM10 PM2.5

Threshold tons/yr tons/yr
PTE fugitive sources 1.5 0.2
Modeling threshold 5 5
Exceeds modeling threshold (Y/N) N N

Pollutant Emissions Emissions Ave. Time ETV       
Modeling 
Required?

(lb/hr) (tpy) (lb/hr)
Benzene 1.12E-02 9.00E-03 Chronic, 8 Hour 0.3163 No
Dichlorobenzene 9.85E-04 3.79E-03 Chronic, 8 Hour 11.905 No
1,3 butadiene 6.02E-05 1.51E-05 Chronic, 8 Hour 0.292 No
Formaldehyde 6.25E-02 2.37E-01 Acute, 1hour 0.0567 Yes
Hexane 1.48E+00 5.68E+00 Chronic, 8 Hour 34.895 No
Napthalene 1.16E-03 1.96E-03 Chronic, 8 Hour 10.381 No
Toluene 6.42E-03 1.16E-02 Chronic, 8 Hour 14.922 No
Xylene 2.97E-03 6.10E-04 Chronic, 8 Hour 85.97 No
Acetaldehyde 1.44E-03 3.61E-04 Acute, 1hour 6.9363 No
Acrolein 2.24E-04 5.60E-05 Chronic, 8 Hour 0.0353 No
1 Assumes all emission points are vertically unrestricted and less than 50 m from property boundary

PM2.5NOx CO VOC SO2 PM10 Lead CO2 N2O CH4 HAPs

Facility wide Uncontrolled Page 3



Revolution Fuels, LLC Emissions Inventory

EXTERNAL NATURAL GAS COMBUSTION UNIT CRITERIA POLLUTANTS EMISSION CALCULATIONS

50 lb/106 scf 84 lb/106 scf 5.5 lb/106 scf 0.6 lb/106 scf 7.6 lb/106 scf 7.6 lb/106 scf 0.0005 lb/106 scf 120,000 lb/106 scf 0.64 lb/106 scf 2.3 lb/106 scf
lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr

F Gasification burner #1 5 (without SCR) 33.6 913 8,400 2.05 8.61 1.75 7.34 0.20 0.85 0.04 0.16 0.28 1.17 0.28 1.17 0.00 0.00 4,416 18,548 0.02 0.1 0.08 0.4
F Gasification burner #2  5 (without SCR) 300 913 8,400 18.30 76.86 15.60 65.52 1.81 7.59 0.35 1.47 2.50 10.49 2.50 10.49 0.00 0.00 39,430 165,608 0.21 0.9 0.76 3.2
F Gasification burner #1 5 (with SCR) 33.6 913 8,400 0.37 1.55 1.48 6.21
F Gasification burner #2  5 (with SCR) 300 913 8,400 3.30 13.86 13.20 55.44
E Gasifier flare pilot 1.0 1,020 8,760 0.05 0.21 0.08 0.36 0.01 0.02 0.0006 0.003 0.01 0.03 0.01 0.03 0.00 0.00 118 515 0.001 0.003 0.002 0.01
H FT Activation/Regeneration Heater #1 1.12 918 4,032 0.06 0.12 0.10 0.21 0.01 0.01 0.0007 0.001 0.01 0.0187 0.01 0.02 0.00 0.00 146 295 0.001 0.002 0.003 0.01
I FT Activation/Regeneration Heater #2 0.60 918 2,016 0.03 0.03 0.05 0.06 0.00 0.00 0.0004 0.000 0.00 0.01 0.00 0.01 0.00 0.00 78 79 0.0004 0.000 0.002 0.002
B Product upgrading heater #1 4.85 1,020 8,400 0.24 1.00 0.40 1.68 0.03 0.11 0.0029 0.01 0.04 0.15 0.04 0.15 0.00 0.00 571 2,396 0.003 0.01 0.01 0.05
C Product upgrading heater #2 10.25 1,020 8,400 0.50 2.11 0.84 3.55 0.06 0.23 0.0060 0.03 0.08 0.32 0.08 0.32 0.00 0.00 1,206 5,065 0.01 0.03 0.02 0.1
G Auxiliary boiler 73.88 1,020 500 3.62 0.91 6.08 1.52 0.40 0.10 0.0435 0.01 0.55 0.14 0.55 0.14 0.00 0.00 8,692 2,173 0.05 0.01 0.17 0.04

TOTAL WITHOUT SCR ON GASIFICATION FLUE GAS: 89.85 80.22 8.92 1.69 12.33 12.33 0.0008 194,680 1.04 3.73
TOTAL WITH SCR ON GASIFICATION FLUE GAS: 19.80 69.02

1 AP-42 Tables 1.4-1 for low Nox burners
2 AP-42 Tables 1.4-2
3 AP-42 Tables 1.4-2.  All PM is assumed to be less than 1.0 micrometer in diameter. Therefore, the PM emission factor is used to estimate PM10 and PM2.5 emissions.
4 FT activation/regeneration heater emissions provided by Velocys
5 Gasification burner emission factor without SCR provided by vendor (Maxon) NOx = 0.061 lb/MMBtu; CO = 0.052 lb/MMBtu
6 Gasification burner emission factor with SCR provided by vendor (Nationwide) NOx = 0.011 lb/MMBtu; CO = 0.044 lb/MMBtu
7 Gasification burner SO 2 emissions assume 6ppm sulfur content  ~ 3,546 grains/10^6 scf based on manufacturer information

Pollutant
Emission 
Factor Emissions Emissions

 (lb/10^6 scf) (lb/hr) (tpy)
Benzene 2.10E-03 1.72E-03 6.63E-03
Dichlorobenzene 1.20E-03 9.85E-04 3.79E-03
Formaldehyde 7.50E-02 6.16E-02 2.37E-01
Hexane 1.80E+00 1.48E+00 5.68E+00
Naphthalene 6.10E-04 5.01E-04 1.93E-03
Toluene 3.40E-03 2.79E-03 1.07E-02

1.55E+00 5.94E+00
1 Emission factors per AP-42 Table 1.4-3
2 Emissions threshold values assume vertically unrestricted releases
    Emissions from all stacks were added together and the distance associated with the nearest stack to the property boundary was selected = <50 m

N2O CH4CO2

EXTERNAL NATURAL GAS HAZARDOUS AIR POLLUTANT EMISSION CALCULATIONS

Lead2PM2.5
3

Source 
ID# Source Name Heat Input 

(MMBtu/hr)

Annual 
Hours of 

Operation

NOx
1 CO1 VOC2Average Gas 

Heating Value 
(btu/scf)

PM10
3SO2

7
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INTERNAL DIESEL COMBUSTION UNIT EMISSION CALCULATIONS

3.95 g/Hp-hr 0.66 g/Hp-hr 0.07 g/Hp-hr 0.11 g/Hp-hr 0.11 g/Hp-hr 0.11 g/Hp-hr 1.16 lb/Hp-hr 0.60 g/mmBtu 3.0 g/mmBtu
lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr

J Emergency generator (diesel) 1
1,482 10.4 500 12.91 3.23 2.16 0.54 0.23 0.06 0.36 0.09 0.36 0.09 0.36 0.09 1,719 429.78 0.01 0.1 0.07 0.3

TOTAL: 3.23 0.54 0.06 0.09 0.09 0.09
1 Emission factors based on manufacturer data.  Cummins QST30-G5-NR2, Full standby g/Hp-hr.
2 Emission factors based on AP-42 Table 3.4-1; diesel fuel
3 N2O and CH4 emission factors based on 40 CFR Part 98 Table C-2 Default CH 4 and N2O emissions factors 

Pollutant Emission Facto Emissions Emissions
 (lb/MMBtu) (lb/hr) (tpy)

Benzene 7.76E-04 8.05E-03 2.01E-03
Formaldehyde 7.89E-05 8.19E-04 2.05E-04
Toluene 2.81E-04 2.92E-03 7.29E-04
Xylene 1.93E-04 2.00E-03 5.01E-04
Acetaldehyde 2.52E-05 2.61E-04 6.54E-05
Acrolein 7.9E-06 8.17E-05 2.04E-05

1 Emission factors per AP-42 Table 3.4-3 1.41E-02 3.53E-03
2 Emissions threshold values assume vertically unrestricted releases
    Emissions from all stacks were added together and the distance associated with the nearest stack to the property boundary was selected = <20 m

2.475 g/Hp-hr 1.193 g/Hp-hr 0.062 g/Hp-hr 0.930 g/Hp-hr 0.149 g/Hp-hr 0.149 g/Hp-hr 1.15 lb/Hp-hr 0.60 g/mmBtu 3.0 g/mmBtu
lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr

960 Fire water pump engine (diesel) 1
220 1.5 500 1.20 0.30 0.58 0.14 0.03 0.01 0.45 0.11 0.07 0.02 0.07 0.02 253 63.25 0.00 0.01 0.01 0.043

TOTAL: 0.30 0.14 0.01 0.11 0.02 0.02 63
1 Emission factors based on manufacturer data.  Cummins CFP7E-F50, 15 ppm diesel duel
2 Emission factors based on AP-42 Table 3.4-1; diesel fuel
3 N2O and CH4 emission factors based on 40 CFR Part 98 Table C-2 Default CH 4 and N2O emissions factors 

Pollutant Emission Facto Emissions Emissions
 (lb/MMBtu) (lb/hr) (tpy)

Benzene 9.33E-04 1.44E-03 3.59E-04
1,3 butadiene 3.91E-05 6.02E-05 1.51E-05
Formaldehyde 7.89E-05 1.22E-04 3.04E-05
Naphthalene 8.48E-05 1.31E-04 3.26E-05
Toluene 4.09E-04 6.30E-04 1.57E-04
Xylene 2.85E-04 4.39E-04 1.10E-04
Acetaldehyde 7.67E-04 1.18E-03 2.95E-04
Acrolein 9.3E-05 1.42E-04 3.56E-05

1 Emission factors per AP-42 Table 3.3-2
2 Emissions threshold values assume vertically unrestricted releases
    Emissions from all stacks were added together and the distance associated with the nearest stack to the property boundary was selected = <20 m

2.7084 g/mile 0.6738 g/mile 0.2876 g/mile g/mile 0.0371 g/mile 0.0371 g/mile 22.20 lb/gal
lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr lb/hr tons/yr

Haul truck tailpipe emissions 2 6,360 0.01 0.02 0.00 0.005 0.00 0.002 0.00 0.0001 0.00 0.0003 0.00 0.0003 7.80 10.70
TOTAL: 0.02 0.00 0.00 0.00 0.00 0.00 11

1 Assumes a max hourly coal delivery throughput of 100 ton/hr in 43 ton haul trucks = 2.32 trucks per hr; Roundtrip distance each truck load = 1 miles
2 Assumes a annual coal delivery throughput of 273,500 ton/year in 43 ton haul trucks =6,360 trucks per year; Roundtrip distance each truck load = 1 miles
3 SO2 Assumes a fuel consumption of 6.6 mpg and sulfur content of 15 ppm and diesel fuel density of 7.05 lb/gal 
4 Emission factors derived from Mobile 6 for heavy duty diesel vehicles

N2O CH4

N2O CH4

PM2.5 CO2NOx CO VOC SO2 PM10Source 
ID# Source Name

Roundtrip 
Miles per 

hour1

Roundtrip Miles 
per year2

LARGE DIESEL HAZARDOUS AIR POLLUTANT CALCULATIONS

SMALL DIESEL HAZARDOUS AIR POLLUTANT CALCULATIONS

PM2.5 CO2NOx CO VOC SO2 PM10Source 
ID# Source Name Size

(hp/hr) MMBtu/hr
Annual 
Hours of 

Operation

PM2.5 CO2
2NOx CO VOC SO2 PM10Source 

ID# Source Name Size
(hp/hr) MMBtu/hr

Annual 
Hours of 

Operation

Combustion Calcs Page 5
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Clean Syngas
VapFrac 0.999
T [F] 120.0                
P [psig] 161.3                
Mole Flow [lbmol/h] 5,917.3             
Mass Flow [lb/h] 82,784.9           
Std Gas Volume Flow [MMSCFD] 53.9                  

Mole Fraction [Fraction]  
WATER 0.01018            
OXYGEN 0.00000            
NITROGEN 0.00334            
HYDROGEN 0.58786            
CARBON MONOXIDE 0.28524            
CARBON DIOXIDE 0.09602            
HYDROGEN SULFIDE 0.00190            
ARGON -                    
METHANE 0.01547            
AMMONIA 0.00000            

Syngas Analysis Page 6
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COAL AND ASH MATERIAL HANDLING EMISSION CALCULATIONS

Max Max
Hourly Annual Units PM PM10 PM2.5 PM PM10 PM2.5 PM PM10 PM2.5

Truck unloading 2 100 273,750 tons 0.0015 0.0007 0.0001 0.151 0.071 0.011 0.21 0.10 0.01
Coal storage pile- wind erosion 8 0.576 0.288 0.043 2.52 1.26 0.19
Paved haul road9 0.11 0.0211 0.0052 0.211 0.042 0.010 0.33 0.07 0.02
Conveyor transfer to hopper 2,4 95 100 273,750 tons 0.0015 0.0007 0.0001 0.008 0.004 0.001 0.01 0.00 0.00
Radial stacker to coal storage pile 100 273,750 tons 0.0015 0.0007 0.0001 0.151 0.071 0.011 0.21 0.10 0.01
Conveyor transfer to crusher 2,4 95 100 273,750 tons 0.0015 0.0007 0.0001 0.008 0.004 0.001 0.01 0.00 0.00
Coal crushing  1 95 100 273,750 tons 0.0054 0.00240 0.00240 0.027 0.012 0.012 0.04 0.02 0.02
Conveyor transfer from crusher to silo 
day bin 2,4 95 100 273,750 tons 0.0015 0.0007 0.0001 0.008 0.004 0.001 0.01 0.00 0.00
Conveyor transfer from silo day bin to 
lockhopper 2,4 95 31.3 273,750 tons 0.0015 0.0007 0.0001 0.002 0.001 0.000 0.01 0.00 0.00
Pyrolysis ash vibrating conveyor transfer 
2,4,5 95 6.0 52,560 tons 0.0015 0.0007 0.0001 0.000 0.0002 0.0000 0.002 0.001 0.000

Coil ash vibrating conveyor transfer 2,4,6 95 0.6 4,818 tons 0.0015 0.0007 0.0001 0.00005 0.00002 0.00000 0.0002 0.0001 0.0000
Ash covered day bin transfer 7 95 6.6 57,378 tons 0.0015 0.0007 0.0001 0.000 0.0002 0.0000 0.0022 0.0010 0.0002

Total 1.141 0.497 0.089 3.353 1.562 0.255

1 AP-42, Section 11.19.2-2 for uncontrolled sources with an applied control efficiency of 95% for baghouse control 
2 AP-42, Section 13.2.4 with 20 mph highest daily mean wind speed from weatherpark.com and 10% moisture from the coal analysis
3 Assumes conservative loading rate of 100 tons per hour through day bin; Assumes gasifier operation at 500 tpd + 50%
4 Assumes all conveyors are covered
5 Based on 6,000 lb/hr * 200%
6 Based on 550 lb/hr * 200%
7 Sum of  coil ash vibrating conveyor and pyrolysis ash vibrating conveyor
8 AP-42, Table 11.9-1 Storage pile assumed to be ~0.04 acres; particle size multipliers from 13.2.5
9 AP-42, Table 13.2.1.3 eqn 1; emission factors are in lb/VMT; Roundtrip miles per hour = 2; Roundtrip miles per year = 6,360

Emissions
(lbs/hr)

Emissions
(ton/yr)Description

Emission Factors 1
(lbs/ton)Baghouse 

Control Eff (%)

Material Handling Page 7
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CO2 VENT GAS

Venting hours: 8,400 hr/yr

Component lbmol/hr MW lb/hr tpy
CO 0.12 28 3.4 14.1
H2 0.29 2 0.6 2.4
CO2 542.6 44 23,874 100,272
H2O 32.76 18 590 2,477
a Emission rates provided by manufacturer

GASIFICATION FLUE GAS

Venting hours: 8,400 hr/yr
Release amount: 10,898 lbmol/hr

Component mol% MW lb/hr tpy
N2 72.5 28 221,229 929,163
CO2 8.4 44 40,279 169,172
H2O 16.1 18 31,582 132,646
O2 3.1 32 10,811 45,405
a Flue gas composition provided by manufacturer
b CO2 emissions from gasification burner emission calculations conservatively used since they were larger than the flue gas values provided by TCG below

FISCHER TROPSCH PURGE GAS

Venting hours: 1,344 hr/yr
Release amount: 1.6 lbmol/hr

Component mol% MW lb/hr tpy
N2 95.66 28 42.9 28.8
CO2 0.33 44 0.2 0.2
Ar 1.01 40 0.6 0.4
O2 3.0 32 1.5 1.0
a Vent gas composition provided by manufacturer

Emissions

Emissions

Emissions

Vents Page 8
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Tank Emissions

Operating hours: 8,760 hr/yr

Tanks Size lb/hr tpy wt% lb/hr wt% lb/hr wt% lb/hr wt% lb/hr
Diesel a 4,021 bbl 0.019 0.06 0.5 0.0001 0 0 1 0.00019
Jet Fuel b 4,406 bbl 0.019 0.08 1.5 0.0003 0.1 2E-05 0.25 5E-05 1 0.00019
Off Spec Storage c 4,406 bbl 0.015 0.06 1.0 0.0001 0.1 1E-05 0.3 4E-05 1.0 0.000148

Total: 0.0005 0.0000 0.0001 0.0005
a Based on Tesoro MSDS
b Based on U.S. Oil and Rifining Co. MSDS
c Combination of off-spec diesel fuel and off-spec jet fuel

VOC Emissions Naphthalene Benzene Toluene Xylene

Tanks Page 9
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COOLING TOWER EMISSION CALCULATIONS

Total liquid drift factor: 1.7 lb/10^3 gal AP-42 Table 13.4-1
Water vapor emissions: 10,308 lb/hr Assume equal to total liquid drift
Total 
Water total dissolved solids content 380 ppm
PM10 emissions 3.92 lb/hr
Operating hours 8,400 hr/yr

16.5 ton/yr

Based on lower range of AP-42 Table 13.4-
2; assuming reverse osmosis quality water

Cooling tower Page 10
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POINT SOURCES

Source ID

Stack 
Release 

Type 
(Beta)

FLAT 
(Non-

Default)
Source Description Easting

(x)
Northing

(Y)
Base 

Elevation 
Stack
Height Temperature Exit 

Velocity
Stack 

Diameter PM10 PM10_ANN PM2.5 PM2.5_AN NO2

(m) (m) (m) (m) (K) (m/s) (m) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr)
COALBH Coal handling baghouse 527072.00 4376334.00 1643.58 3.66 0.00 40.45 0.6096 0.007134 0.009765 0.001080 0.001479
SILOBH Coal silo baghouse 527077.00 4376337.00 1643.64 17.98 0.00 40.45 0.6096 0.016684 0.026190 0.012709 0.017904

F Gasification flue gas without SCR 527116.00 4376333.00 1643.92 9.35 394.26 116.59 0.76 2.776955 11.663211 2.776955 11.663211 20.349600
ASHBH Ash handling baghouse 527093.00 4376330.00 1643.65 3.6576 338.71 40.45 0.6096 0.0002354 0.00102335 3.565E-05 0.000155
BINBH Ash bin baghouse 527095.00 4376330.00 1643.66 17.983 338.71 40.45 0.6096 0.0002354 0.00102335 3.565E-05 0.000155

E Flare Pilot 526851.00 4376441.00 1645.03 15.24 699.82 61 0.61 0.01 0.03 0.01 0.03 0.05
H Activation/Regeneration Heater #1 527149.00 4376478.00 1645.27 7.62 644.26 3.2 0.5 0.01 0.02 0.01 0.02 0.06
I Activation/Regeneration Heater #2 527149.00 4376453.00 1644.87 7.62 616.48 3.7 0.3 0.00 0.01 0.00 0.01 0.03
B Product Upgrading Heater #1 527019.00 4376459.00 1645.53 15.24 694.26 10.5156 0.2032 0.04 0.15 0.04 0.15 0.24
C Product Upgrading Heater #2 527019.00 4376483.00 1646 15.24 647.04 10.668 0.3048 0.08 0.32 0.08 0.32 0.50
G Auxillary boiler 527147.00 4376340.00 1644.45 15.24 449.82 12.4968 0.9144 0.55 0.14 0.55 0.14 3.62156863
J Emergency generator (diesel) 527149.00 4376505.00 1646.02 3.81 749.82 70.229 0.254 0.36 0.09 0.36 0.09 12.91

960 Fire water pump (diesel) 526942.00 4376455.00 1645.52 3.66 748.15 47.055 0.127 0.07 0.02 0.07 0.02 1.20
920 Cooling Tower 526995.00 4376450.00 1645.36 10.058 313.71 15.24 0.6096 3.91704 16.451568 3.91704 16.451568

Mod Input - Point Sources Page 11
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Area Sources

Source ID FLAT 
(Non-Default) Source Description Easting

(X)
Northing

(Y)
Base 

Elevation
Release 
Height

Easterly 
Length

Northerly 
Length

Angle 
from North

Initial Vertical 
Dimension PM10 PM10_ANN PM2.5 PM2.5_AN

(m) (m) (m) (m) (m) (m) (m) (lb/hr) (tpy) (lb/hr) (tpy)
COAL_STORAGE Coal Storage Pile 527047.00 4376373.00 1644.04 5 11 15 0.36 1.36 0.05 0.20

Mod Input - Area Sources Page 12
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Volume Sources Total For Paved Haul Road

Source ID
FLAT 
(Non-

Default)
Source Description Easting

(x)
Northing

(Y)
Base 

Elevation 
Release
Height

Init. 
Horizontal
Dimension

Init. Vertical
Dimension PM10 PM10_ANN PM2.5 PM2.5_AN NO2 PM10 PM10_ANN PM2.5 PM2.5_AN NO2

(m) (m) (m) (m) (m) (m) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr)
TRK_DMP Truck Unloading 527031.00 4376329.00 1643.55 0.43 4.186 0.395 7.13E-02 9.76E-02 1.08E-02 1.48E-02 0.00E+00 Assumes a drop height of 0.5 meters. 0.07 0.10 0.01 0.01
HR1_0001 Paved Haul Road 526372.44 4376247.32 1648.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04 Total for access roads divided by 137 volume sources along road. 0.015352 0.067242 0.003813 0.016701 0.013852
HR1_0002 Paved Haul Road 526380.81 4376247.30 1647.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0003 Paved Haul Road 526389.18 4376247.29 1647.42 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0004 Paved Haul Road 526397.55 4376247.27 1647.15 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0005 Paved Haul Road 526405.92 4376247.26 1646.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0006 Paved Haul Road 526414.29 4376247.24 1646.61 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0007 Paved Haul Road 526422.66 4376247.22 1646.34 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0008 Paved Haul Road 526431.03 4376247.21 1646.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0009 Paved Haul Road 526439.40 4376247.19 1645.79 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0010 Paved Haul Road 526447.77 4376247.18 1645.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0011 Paved Haul Road 526456.14 4376247.16 1645.14 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0012 Paved Haul Road 526464.51 4376247.14 1644.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0013 Paved Haul Road 526472.88 4376247.13 1644.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0014 Paved Haul Road 526481.25 4376247.11 1644.42 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0015 Paved Haul Road 526489.62 4376247.10 1644.22 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0016 Paved Haul Road 526497.99 4376247.08 1644.01 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0017 Paved Haul Road 526506.36 4376247.06 1643.81 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0018 Paved Haul Road 526514.73 4376247.05 1643.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0019 Paved Haul Road 526523.10 4376247.03 1643.49 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0020 Paved Haul Road 526531.47 4376247.02 1643.33 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0021 Paved Haul Road 526539.84 4376247.00 1643.19 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0022 Paved Haul Road 526548.21 4376246.98 1643.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0023 Paved Haul Road 526556.58 4376246.97 1642.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0024 Paved Haul Road 526564.95 4376246.95 1642.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0025 Paved Haul Road 526573.32 4376246.94 1642.78 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0026 Paved Haul Road 526581.69 4376246.92 1642.71 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0027 Paved Haul Road 526590.06 4376246.90 1642.63 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0028 Paved Haul Road 526598.43 4376246.89 1642.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0029 Paved Haul Road 526606.80 4376246.87 1642.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0030 Paved Haul Road 526615.17 4376246.86 1642.38 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0031 Paved Haul Road 526623.54 4376246.84 1642.3 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0032 Paved Haul Road 526631.91 4376246.82 1642.24 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0033 Paved Haul Road 526640.28 4376246.81 1642.2 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0034 Paved Haul Road 526648.65 4376246.79 1642.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0035 Paved Haul Road 526657.02 4376246.78 1642.14 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0036 Paved Haul Road 526665.39 4376246.76 1642.12 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0037 Paved Haul Road 526673.76 4376246.74 1642.1 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0038 Paved Haul Road 526682.13 4376246.74 1642.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0039 Paved Haul Road 526690.50 4376246.78 1642.06 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0040 Paved Haul Road 526698.87 4376246.81 1642.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0041 Paved Haul Road 526707.24 4376246.85 1642.04 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0042 Paved Haul Road 526715.61 4376246.89 1642.03 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0043 Paved Haul Road 526723.97 4376246.93 1642.02 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0044 Paved Haul Road 526732.34 4376246.97 1641.99 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0045 Paved Haul Road 526740.71 4376247.00 1641.97 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0046 Paved Haul Road 526749.08 4376247.04 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0047 Paved Haul Road 526757.45 4376247.08 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0048 Paved Haul Road 526765.82 4376247.12 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0049 Paved Haul Road 526774.19 4376247.15 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0050 Paved Haul Road 526782.56 4376247.19 1641.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0051 Paved Haul Road 526790.93 4376247.23 1641.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0052 Paved Haul Road 526799.30 4376247.27 1641.89 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0053 Paved Haul Road 526807.67 4376247.31 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0054 Paved Haul Road 526816.04 4376247.34 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0055 Paved Haul Road 526824.41 4376247.38 1641.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0056 Paved Haul Road 526832.78 4376247.42 1641.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0057 Paved Haul Road 526841.15 4376247.46 1641.83 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0058 Paved Haul Road 526849.52 4376247.49 1641.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0059 Paved Haul Road 526857.89 4376247.53 1641.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0060 Paved Haul Road 526866.26 4376247.57 1641.74 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0061 Paved Haul Road 526874.63 4376247.61 1641.75 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0062 Paved Haul Road 526883.00 4376247.65 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0063 Paved Haul Road 526891.37 4376247.68 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0064 Paved Haul Road 526899.74 4376247.72 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0065 Paved Haul Road 526908.11 4376247.76 1641.75 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0066 Paved Haul Road 526916.48 4376247.80 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0067 Paved Haul Road 526924.85 4376247.84 1641.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0068 Paved Haul Road 526933.22 4376247.87 1641.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0069 Paved Haul Road 526941.59 4376247.91 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0070 Paved Haul Road 526949.96 4376247.95 1641.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0071 Paved Haul Road 526958.33 4376247.99 1641.98 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0072 Paved Haul Road 526966.70 4376248.02 1642.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0073 Paved Haul Road 526975.07 4376248.06 1642.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0074 Paved Haul Road 526983.44 4376248.10 1642.21 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
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HR1_0075 Paved Haul Road 526991.81 4376248.14 1642.27 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0076 Paved Haul Road 527000.18 4376248.18 1642.32 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0077 Paved Haul Road 527008.55 4376248.21 1642.37 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0078 Paved Haul Road 527016.92 4376248.25 1642.44 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0079 Paved Haul Road 527025.29 4376248.29 1642.5 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0080 Paved Haul Road 527033.29 4376248.69 1642.57 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0081 Paved Haul Road 527033.21 4376257.06 1642.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0082 Paved Haul Road 527033.13 4376265.43 1642.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0083 Paved Haul Road 527033.05 4376273.80 1642.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0084 Paved Haul Road 527032.97 4376282.17 1642.99 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0085 Paved Haul Road 527032.89 4376290.54 1643.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0086 Paved Haul Road 527032.81 4376298.91 1643.16 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0087 Paved Haul Road 527032.73 4376307.28 1643.26 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0088 Paved Haul Road 527032.64 4376315.65 1643.37 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0089 Paved Haul Road 527032.56 4376324.02 1643.49 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0090 Paved Haul Road 527032.48 4376332.39 1643.6 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0091 Paved Haul Road 527032.40 4376340.76 1643.69 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0092 Paved Haul Road 527032.32 4376349.13 1643.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0093 Paved Haul Road 527032.24 4376357.50 1643.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0094 Paved Haul Road 527032.16 4376365.87 1643.94 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0095 Paved Haul Road 527032.08 4376374.24 1644.06 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0096 Paved Haul Road 527032.00 4376382.61 1644.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0097 Paved Haul Road 527031.92 4376390.98 1644.29 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0098 Paved Haul Road 527031.84 4376399.35 1644.41 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0099 Paved Haul Road 527031.76 4376407.72 1644.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0100 Paved Haul Road 527031.68 4376416.09 1644.7 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0101 Paved Haul Road 527031.60 4376424.45 1644.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0102 Paved Haul Road 527031.52 4376432.82 1645 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0103 Paved Haul Road 527038.93 4376433.87 1645 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0104 Paved Haul Road 527047.30 4376433.97 1644.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0105 Paved Haul Road 527055.67 4376434.08 1644.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0106 Paved Haul Road 527064.04 4376434.19 1644.9 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0107 Paved Haul Road 527072.40 4376434.29 1644.87 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0108 Paved Haul Road 527080.41 4376433.41 1644.82 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0109 Paved Haul Road 527086.73 4376427.92 1644.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0110 Paved Haul Road 527090.69 4376421.35 1644.57 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0111 Paved Haul Road 527090.77 4376412.98 1644.45 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0112 Paved Haul Road 527090.85 4376404.61 1644.33 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0113 Paved Haul Road 527090.93 4376396.24 1644.21 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0114 Paved Haul Road 527091.01 4376387.87 1644.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0115 Paved Haul Road 527091.09 4376379.50 1644.04 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0116 Paved Haul Road 527091.17 4376371.13 1643.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0117 Paved Haul Road 527091.25 4376362.76 1643.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0118 Paved Haul Road 527091.33 4376354.39 1643.82 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0119 Paved Haul Road 527091.42 4376346.02 1643.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0120 Paved Haul Road 527091.50 4376337.65 1643.71 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0121 Paved Haul Road 527091.58 4376329.28 1643.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0122 Paved Haul Road 527091.66 4376320.91 1643.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0123 Paved Haul Road 527091.74 4376312.54 1643.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0124 Paved Haul Road 527091.82 4376304.17 1643.39 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0125 Paved Haul Road 527091.90 4376295.80 1643.32 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0126 Paved Haul Road 527091.98 4376287.43 1643.26 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0127 Paved Haul Road 527092.06 4376279.06 1643.19 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0128 Paved Haul Road 527092.14 4376270.69 1643.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0129 Paved Haul Road 527092.22 4376262.32 1643.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0130 Paved Haul Road 527092.30 4376253.95 1643.02 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0131 Paved Haul Road 527088.99 4376248.92 1642.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0132 Paved Haul Road 527080.62 4376248.89 1642.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0133 Paved Haul Road 527072.25 4376248.86 1642.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0134 Paved Haul Road 527063.88 4376248.83 1642.79 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0135 Paved Haul Road 527055.52 4376248.80 1642.74 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0136 Paved Haul Road 527047.15 4376248.77 1642.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0137 Paved Haul Road 527038.78 4376248.74 1642.62 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
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Revolution Fuels, LLC Emissions Inventory

East (X) North (Y)
(m) (m)
526371 4376533
526365 4376237
527178 4376240
527179 4376547

Revolution Fenceline

Mod Input - Fenceline Page 15



TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: Revolution Off-Spec Fuel Tank
 City: Price
 State: Utah
 Company: Revolution Fuels, LLC
 Type of Tank: Vertical Fixed Roof Tank
 Description: Atmospheric 4406 bbl Fixed Cone Roof Tank

Tank Dimensions  
 Shell Height (ft): 32.00
 Diameter (ft): 33.50
 Liquid Height (ft) : 28.00
 Avg. Liquid Height (ft): 28.00
 Volume (gallons): 184,616.59
 Turnovers: 28.47
 Net Throughput(gal/yr): 5,256,000.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Cone
 Height (ft) 10.00
 Slope (ft/ft) (Cone Roof) 0.60

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Salt Lake City, Utah (Avg Atmospheric Pressure = 12.64 psia)

Page 1 of 4TANKS 4.0 Report

4/28/2015file://C:\Program Files (x86)\Tanks409d\summarydisplay.htm



Revolution Off-Spec Fuel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Jet kerosene All 53.92 47.99 59.86 51.98  0.0070 0.0056 0.0085 130.0000      162.00  Option 1: VP50 = .006 VP60 = .0085

Page 2 of 4TANKS 4.0 Report
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Emissions Report for: Annual  

Revolution Off-Spec Fuel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Jet kerosene 113.57 16.15 129.72

Page 3 of 4TANKS 4.0 Report
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TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: Revolution Jet Fuel Tank
 City: Price
 State: Utah
 Company: Revolution Fuels, LLC
 Type of Tank: Vertical Fixed Roof Tank
 Description: Atmospheric 4406 bbl Fixed Cone Roof Tank

Tank Dimensions  
 Shell Height (ft): 32.00
 Diameter (ft): 33.50
 Liquid Height (ft) : 28.00
 Avg. Liquid Height (ft): 28.00
 Volume (gallons): 184,616.59
 Turnovers: 46.17
 Net Throughput(gal/yr): 8,523,480.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Cone
 Height (ft) 10.00
 Slope (ft/ft) (Cone Roof) 0.60

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Salt Lake City, Utah (Avg Atmospheric Pressure = 12.64 psia)

Page 1 of 4TANKS 4.0 Report
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Revolution Jet Fuel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Jet kerosene All 53.92 47.99 59.86 51.98  0.0070 0.0056 0.0085 130.0000      162.00  Option 1: VP50 = .006 VP60 = .0085

Page 2 of 4TANKS 4.0 Report
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Emissions Report for: Annual  

Revolution Jet Fuel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Jet kerosene 150.37 16.15 166.52

Page 3 of 4TANKS 4.0 Report
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TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: Revolution Diesel Tank
 City: Price
 State: Utah
 Company: Revolution Fuels, LLC
 Type of Tank: Vertical Fixed Roof Tank
 Description: Atmospheric 4,021 bbl Fixed Cone Roof Tank

Tank Dimensions  
 Shell Height (ft): 32.00
 Diameter (ft): 32.30
 Liquid Height (ft) : 28.00
 Avg. Liquid Height (ft): 28.00
 Volume (gallons): 168,453.90
 Turnovers: 52.15
 Net Throughput(gal/yr): 8,784,090.00
 Is Tank Heated (y/n): N

Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good

Roof Characteristics  
 Type: Cone
 Height (ft) 10.00
 Slope (ft/ft) (Cone Roof) 0.62

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Salt Lake City, Utah (Avg Atmospheric Pressure = 12.64 psia)

Page 1 of 4TANKS 4.0 Report
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Revolution Diesel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid 
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 All 53.92 47.99 59.86 51.98  0.0053 0.0042 0.0065 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065

Page 2 of 4TANKS 4.0 Report
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Emissions Report for: Annual  

Revolution Diesel Tank - Vertical Fixed Roof Tank 
Price, Utah  

TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 106.61 11.36 117.97

Page 3 of 4TANKS 4.0 Report
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MATERIAL SAFETY DATA SHEET MSDS: 941 

Jet Fuel REVISION:  07/09/2013 

 
SECTION 1: PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT NAME: Jet Fuel 
  
SYNONYMS: Jet Fuel, Kerosene, Jet A, Jet A-1, Jet A (DLA), JAA, JP-8, F-34, Petroleum Distillate Fuel 
    
PRODUCT CODE: F-34 (212132) Jet A-1 (50) (212111) Jet A (DLA) (212113) Jet A w/FSII (212116) 

Jet A (212110) Jet A-1 (212112) Jet A w/ SDA (212114) JP-8 (212130) 
 Kerosene 2-K (212115)  JAA (212117)  
 
This Material Safety Data Sheet applies to the listed products and synonym descriptions for Hazard 
Communication purposes only. Technical specifications vary greatly depending on the product and are not 
reflected in this document. Consult specification sheets for technical information. This product contains 
ingredients that are considered to be hazardous as defined by the OSHA Hazard Communication Standard 
(29 CFR 1910.1200). 
 
IMPORTANT:  Read this MSDS before handling or disposing of this product.  Pass this information on to employees, customers and product 
users. 

 
MANUFACTURER: U.S. Oil & Refining Co. 
ADDRESS: 3001 Marshall Avenue 

Tacoma, WA 98421 
  
EMERGENCY: 253-383-1651 
FAX: 253-272-2495 
CHEMTREC: 800-424-9300 
NATIONAL RESPONSE: 800-424-8802 
  
CHEMICAL FAMILY: Hydrocarbon 
  
PRODUCT USE: Jet Fuel is a complex blend of hydrocarbons derived from various refinery streams.  This 

product is intended for us as a fuel or for use in an engineered process.  Use in other 
applications may result in higher exposures and require additional controls, such as local 
exhaust ventilation and personal protective equipment. 

  
PREPARED BY: U.S. Oil & Refining Co. 
  
CAS #: 8008-20-6 
 
SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS
 

NAME CAS NUMBER CONCENTRATION %
Kerosene/Hydrocarbon mixture 8008-20-6 90 - 100% 

Cyclohexane 110-82-7 0 - 1% 
1,2,4 Trimethylbenzene 95-63-6 0 - 2% 

Benzene 71-43-2 0 - 0.2% 
Toluene 108-88-3 0 - 0.5% 
Xylene 1330-20-7 0 - 2% 

Naphthalene 91-20-3 0 - 3% 
Ethylbenzene 100-41-4 0 - 0.5% 
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SECTION 3: HAZARDS IDENTIFICATION 
 
Warning!  Combustible! Mist or vapors can cause a flash fire.  Liquid, mist or vapors can cause eye, skin and 
respiratory tract irritation.  Ingestion of liquid and aspiration into the lungs can result in chemical pneumonia. 
 
PHYSICAL STATE: Liquid 
COLOR: Water white to light amber 
ODOR: Faint petroleum odor 
  
ROUTES OF ENTRY: Dermal Contact, Eye Contact, Inhalation, Ingestion 
  
POTENTIAL HEALTH EFFECTS: 
  
EYES: Eye irritation may result from contact with liquid, mists and/or vapors.  In 

severe cases, permanent eye damage may occur. 
  
SKIN: Contact with the skin may cause irritation. Skin irritation leading to dermatitis 

may occur upon prolonged or repeated contact.  Symptoms include redness, 
itching and dermatitis.  Repeated contact may cause harmful effects in other 
parts of the body. 

  
INGESTION: This material can irritate the mouth, throat, and/or stomach. Aspiration into the 

lungs may cause chemical pneumonia.  Symptoms include burning sensation 
of the mouth, nausea and vomiting.  In severe cases loss of consciousness 
may occur. 

  
INHALATION: Vapors or mists can irritate the nose, throat and/or lungs and can cause central 

nervous system depression.  Symptoms include headache, nausea, fatigue 
and dizziness.  In severe cases loss of consciousness or death may occur. 

  
MEDICAL CONDITIONS 
GENERALLY 
AGGRAVATED BY 
EXPOSURE: 

This product contains petroleum distillates similar to those shown to produce 
skin tumors on laboratory animals.  Avoid prolonged or repeated skin contact. 
 
Caution is recommended for personnel with pre-existing central nervous 
system diseases.  Personnel with pre-existing central nervous system disease, 
skin disorders, or chronic respiratory diseases should avoid exposure to this 
product. 

  
OVER-EXPOSURE 
SIGNS/SYMPTOMS: 

Headache, nausea, vomiting, dizziness, central nervous system- respiratory 
depression, convulsions, loss of consciousness, coma or death. Eye or skin 
irritation. 

  
See toxicological information (section 11) 
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SECTION 4: FIRST AID MEASURES 
 
EYES: Flush eyes with plenty of water for a minimum of 15 minutes. Seek medical 

care if irritation persists. 
  
SKIN: Flush skin with plenty of water for at least 15 minutes while removing 

contaminated clothing and shoes. Get medical attention if irritation or pain 
persists. Launder or dry-clean clothing prior to re-use.  Discard contaminated 
leather goods.  

  
INGESTION: WARNING! DO NOT INDUCE VOMITING. If aspirated into the lungs, may 

cause chemical pneumonitis.  Seek medical attention promptly. 
  
INHALATION: If inhaled, remove to fresh air. If breathing is difficult, give oxygen. If not 

breathing, give artificial respiration. Get immediate medical attention if 
breathing is difficult or stops. 

  
NOTES TO PHYSICIANS OR 
FIRST AID PROVIDERS: 

Ingestion/Inhalation of this product or subsequent vomiting may lead to 
aspiration, which may cause pneumonitis.   
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SECTION 5: FIRE-FIGHTING MEASURES 
 
FLAMMABILTY OF THE 
PRODUCT: 

Combustible liquid 
 

  
Flammable limits in air (% 
by volume) 

LOWER:  Approx 0.7 
UPPER:   Approx 5.0 

  
FLASH POINT: Closed Cup >38C (100F) 
  
AUTOIGNITION 
TEMPERATURE: Not Determined 
  
PRODUCTS OF 
COMBUSTION: 

Normal combustion forms water vapor and carbon dioxide.  Incomplete burning 
can produce carbon monoxide and particulate matter. 

  
FIRE/EXPLOSION 
HAZARDS IN THE 
PRESENCE OF VARIOUS 
SUBSTANCES: 

Combustible liquid.  When heated above the flash point, this material will 
release vapors that can ignite when exposed to open flame, sparks and static 
discharge.  Mists or sprays may be flammable at temperatures below the 
normal flash point.  Keep away from heat and open flame. 

  
FIRE-FIGHTING MEDIA AND 
INSTRUCTIONS: 

Combustible Liquid. Use dry chemical, foam or carbon dioxide to extinguish 
the fire. Consult foam manufacturer for appropriate media, application rates 
and water/foam ratio. If a leak or spill has not ignited, ventilate area and use 
water spray to disperse gas or vapor and to protect personnel attempting to 
stop a leak. Use water to flush spills away from sources of ignition. Do not 
flush down public sewers. 
 
Collect contaminated fire-fighting water separately. It must not enter the 
municipal sewage system.  Dike area of fire to prevent runoff. Decontaminate 
emergency personnel and equipment with soap and water.  
 
Combustible liquid and vapor. Vapor may cause flash fire. Vapors may 
accumulate in low or confined areas or travel a considerable distance to a 
source of ignition and flashback. Runoff to sewer may create fire or explosion 
hazard. 

  
SPECIAL FIRE FIGHTING 
EQUIPMENT: 

Fire-fighters should wear appropriate protective equipment and self-contained 
breathing apparatus (SCBA) with a full face-piece operated in positive 
pressure mode.  Cool tanks, containers and exposed structures with water. 

  
UNUSUAL FIRE & 
EXPLOSION HAZARDS: 

Moderately combustible.  When heated above the flash point, this material will 
release flammable vapors which if exposed to a source of ignition can burn or 
be explosive in confined spaces.  Mists or sprays may be flammable at 
temperatures below the normal flash point.  Keep away from heat and open 
flame. 
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SECTION 6: ACCIDENTAL RELEASE MEASURES 
 
PERSONAL 
PRECAUTIONS: 

Immediately contact emergency personnel. Eliminate all ignition sources. Keep 
unnecessary personnel away. Use suitable protective equipment (section 8). 
Do not touch or walk through spilled material. Tanks, vessels or other confined 
spaces which have contained product should be freed of vapors before 
entering.  The container should be checked to ensure a safe atmosphere 
before entry.  Empty containers may contain toxic, flammable/combustible or 
explosive residues or vapors. Do not cut, grind, drill, weld or reuse empty 
containers that contained this product. Do not transfer this product to another 
container unless the container receiving the product is labeled with proper 
DOT shipping name, hazard class and other information that describes the 
product and its hazards. 

  
ENVIRONMENTAL 
PRECAUTIONS: 

Avoid dispersal of spilled material and runoff and contact with soil, waterways, 
drains and sewers. If facility or operation has an "oil or hazardous substance 
contingency plan", activate its procedures. Stay upwind and away from spill. 
Wear appropriate protective equipment including respiratory protection as 
conditions warrant. Do not enter or stay in area unless monitoring indicates 
that it is safe to do so. Isolate hazard area and restrict entry to emergency 
crew.  Review Fire Fighting Measures section before proceeding with clean up.  
Keep all sources of ignition (flames, smoking, flares, etc.) away from release. 
Contain spill in smallest possible area. 
 
Recover as much product as possible (e.g., by vacuuming). Stop leak if it can 
be done without risk. Use water spray to disperse vapors. Spilled material may 
be absorbed by an appropriate absorbent, and then handled in accordance 
with environmental regulations.  Prevent spilled material from entering sewers, 
storm drains, other unauthorized treatment or drainage systems and natural 
waterways. Contact fire authorities and appropriate federal, state and local 
agencies. If spill of any amount is made into or upon navigable waters, the 
contiguous zone, or adjoining shorelines, contact the National Response 
Center at 800-424-8802. For highway or railway spills, contact Chemtrec at 
800-424-9300. 

  
METHODS FOR CLEANING 
UP: 

If emergency personnel are unavailable, contain spilled material. For small 
spills, add absorbent (soil may be used in the absence of other suitable 
materials) and use a nonsparking or explosion-proof means to transfer material 
to a sealable, appropriate container for disposal. For large spills, dike spilled 
material or otherwise contain it to ensure runoff does not reach a waterway. 
Place spilled material in an appropriate container for disposal. 
 
Water spill: Eliminate sources of ignition and warn other ships in the area to 
stay clear. Notify the proper authorities. Confine with skimming equipment if 
available or set booms to recover the spill. 
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SECTION 7: HANDLING & STORAGE 
 
HANDLING: Do not ingest. Do not get in eyes, on skin or on clothing. Keep container 

closed. Use only with adequate ventilation. Avoid breathing vapor or mist. 
Keep away from heat, sparks and flame. To avoid fire or explosion, dissipate 
static electricity during transfer by grounding and bonding containers and 
equipment before transferring material. Use explosion-proof electrical 
(ventilating, lighting and material handling) equipment. Wash thoroughly after 
handling. In case of fire, use water spray, foam, dry chemical or carbon dioxide 
as described in the Fire Fighting Measures section of the MSDS. Do not 
pressurize, cut, weld, braze, solder, drill on or near this container. "Empty" 
container contains residue (liquid and/or vapor) and may explode in heat of a 
fire. Use good personal hygiene practices. After handling this product, wash 
hands before eating, drinking or using toilet facilities. Keep out of reach of 
children. Failure to use caution may cause serious injury or illness. Do not use 
as a cleaning solvent or for other non-fuel uses. To prevent ingestion and 
exposure - Do not siphon by mouth to transfer product between containers. 

  
STORAGE: Store in a segregated and approved area. Keep container in a cool, well-

ventilated area. Keep container tightly closed and sealed until ready for use. 
Avoid all possible sources of ignition (spark or flame). 
 
For information regarding transferring material refer to OSHA Standard 29 
CFR 1910.106, “Flammable and Combustible Liquids”, National Fire Protection 
Association (NFPA) 77, “Recommended Practice on Static Electricity”, and/or 
the American Petroleum Institute (API) Recommended Practice 2003, 
“Protection Against Ignitions Arising Out of Static, Lightning, and Stray 
Currents”. 

 
SECTION 8: EXPOSURE CONTROLS/PERSONAL 

PROTECTION 
 
ENGINEERING CONTROLS: Provide exhaust ventilation or other engineering controls to keep the airborne 

concentrations of vapors below their respective occupational exposure limits. 
Special ventilation may be required for handling conditions at elevated 
temperatures. Ensure that eyewash stations and safety showers are close to 
the workstation location. 

  
PERSONAL PROTECTION: 

SKIN: Personal protective equipment for the body should be selected based on the 
task being performed and the risks involved and should be approved by a 
specialist before handling this product. Flame retardant clothing is 
recommended. In case of skin contact, wash with mild soap and water or a 
waterless hand cleaner.  Immediately remove soiled clothing and wash 
thoroughly before reuse.  Discard oil-soaked leather goods. 

  
RESPIRATORY: Use a properly fitted, air-purifying or air-fed respirator complying with an 

approved standard if a risk assessment indicates this is necessary. Respirator 
selection must be based on known or anticipated exposure levels, the hazards 
of the product and the safe working limits of the selected respirator. 
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SECTION 8: EXPOSURE CONTROLS/PERSONAL 
PROTECTION (continued) 

  
HANDS: Chemical-resistant, impervious gloves complying with an approved standard 

should be worn at all times when handling chemical products if a risk 
assessment indicates this is necessary. 

  
EYE: Eye protection (chemical-type goggles and/or face shield) should be worn 

whenever there is a likelihood of splashing or spraying liquid.  Contact lenses 
should not be worn.  Eye wash water should be provided. 

  
OTHER: Use good personal hygiene practices. 

  
PROTECTIVE CLOTHING 
OR EQUIPMENT: 

Gloves, hardhat, face shield, boots, safety glasses, respirator, fire retardant 
clothing 

  
PERSONAL PROTECTIVE 
EQUIPMENT IN CASE OF A 
LARGE SPILL: 

Splash goggles, full suit, vapor respirator, boots, gloves.  Suggested protective 
clothing might not be adequate. Consult a specialist before handling this 
product. 

 
Established Occupational Exposure Limits 

SUBSTANCE VALUE TIME/TYPE SOURCE 

Stoddard Solvent  500 ppm 8 Hour PEL OSHA 

Stoddard Solvent  60 ppm 8 Hour PEL NIOSH 

Cyclohexane  300 ppm 8 Hour PEL OSHA 

Benzene  1 ppm 8 Hour PEL OSHA 

Benzene  5 ppm STEL OSHA 

Toluene  50 ppm 8 Hour TWA ACGIH 

Xylene  100 ppm 8 Hour TWA OSHA 

Xylene  150 ppm STEL OSHA 

Napthalene  10 ppm 8 Hour TWA OSHA 

Napthalene  15 ppm STEL NIOSH 

Consult local authorities for acceptable exposure limits. 
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SECTION 9: PHYSICAL & CHEMICAL PROPERTIES 
 
PHYSICAL STATE: Liquid 

  
COLOR: Water white or light amber 

  
ODOR: Faint Petroleum Odor 

  
BOILING POINT: 160 to 300C (320 to 572F) 
  
FREEZING POINT: -50 to -40C 
  
SPECIFIC GRAVITY: 

0.775 TO 0.840 (Water=1) (@60F) 
  
VISCOSITY: 1.3 – 2.2 cSt @ 100F (D-445) 
  
VAPOR PRESSURE: 2.2 kPa @37.8C (100F) 
  
VAPOR DENSITY: >1 (Air=1) 

  
EVAPORATION RATE: 

Not Available 
  
MATERIALS TO AVOID: 

Reacts with strong oxidizing material and strong acids 
  
HAZARDOUS 
DECOMPOSITION 
PRODUCTS: 

Burning or excessive heating may produce carbon monoxide and other harmful 
gases and vapors including oxides and/or other compounds of sulfur and 
nitrogen. 

 
SECTION 10: STABILITY & REACTIVITY 
 
STABILITY & REACTIVITY: The product is stable 
  
INCOMPATABILITY WITH 
VARIOUS SUBSTANCES: Reactive with strong oxidizing agents & strong acids 
  
HAZARDOUS 
DECOMPOSITION 
PRODUCTS: None known 
  
HAZARDOUS 
POLYMERIZATION: Will not occur 
  
CONDITIONS TO AVOID 
(STABILITY): 

Heat, sparks and/or open flame 
Strong oxidizers 
Strong acids 
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SECTION 11: TOXICOLOGICAL INFORMATION 
 
TOXICITY DATA 

  
Jet Fuel/Straight-run Kerosene CAS 8008-20-6 

 
CARCINOGENICITY: Application of petroleum hydrocarbons of similar composition and boiling 

range to mouse skin resulted in an increased incidence of skin tumors in 
some studies.  Potential components which are listed by IARC as 
carcinogens or potential carcinogens are:  benzene and ethylbenzene.  Risk 
of cancer depends on duration and level of exposure. 

  
TARGET ORGANS: Potential components which have demonstrated developmental and or target 

organ issues are:  benzene, toluene, xylenes, naphthalene and 
ethylbenzene. 

 
SECTION 12: ECOLOGICAL INFORMATION 
 
ECOLOGICAL 
INFORMATION: 

This product is potentially toxic to aquatic organisms and should be kept out of 
sewage and drainage systems and all bodies of water. 

 
SECTION 13: DISPOSAL CONSIDERATIONS 
 
WASTE DISPOSAL: The generation of waste should be avoided or minimized wherever possible. 

Avoid dispersal of spilled material and runoff and contact with soil, waterways, 
drains and sewers.  
 
This material, if discarded as produced, is not a RCRA “listed” hazardous 
waste.  However, conditions of use which results in chemical, physical 
changes or contamination, may subject it to regulation as a hazardous waste. 
Transportation, treatment, storage and disposal of waste material must be 
conducted in accordance with federal, state and local regulations. 
  
Consult your local or regional authorities.
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SECTION 14: TRANSPORT INFORMATION 
 
Jet Fuel: 

REGULATORY 
INFORMATION 

UN 
NUMBER 

EMERGENCY 
RESPONSE 

GUIDEBOOK 
PROPER SHIPPING 

NAME CLASS PACKING 
GROUP 

DOT 
Classification UN1863 Guide 128 Fuel, Aviation, Turbine Engine 3 III 

IATA UN1863 Guide 128 Fuel, Aviation, Turbine Engine 3 III 

 
Note: This material may be re-classified as a combustible liquid for domestic land transportation under 49 CFR 
173.150 (f) 

 
Kerosene: 

REGULATORY 
INFORMATION 

UN 
NUMBER 

EMERGENCY 
RESPONSE 

GUIDEBOOK 
PROPER SHIPPING 

NAME CLASS PACKING 
GROUP 

DOT 
Classification UN1223 Guide 128 Kerosene 3 III 

IATA UN1223 Guide 128 Kerosene 3 III 

 

SECTION 15: REGULATORY INFORMATION 
 
U.S. FEDERAL REGULATIONS: 
  
EPA SARA Sections 302, 304, & 313 and CERCLA: 
This material contains the following chemicals subject to the reporting requirements of SARA 302, SARA 
304, SARA 313, CERCLA and 40 CFR 372: 
 

Chemical Name CAS 
Number 

Material 
Concentration 

CERCLA/SARA 
Section 302 
TPQ (lbs.) 

CERCLA/SARA 
Section 304 

RQ (lbs.) 
     

BENZENE 71-43-2 0 - 0.2%  10 
1,2,4 

TRIMETHYLBENZENE 95-63-6 0 - 2%  N/A 

NAPHTHALENE 91-20-3 1 - 3%  100 
XYLENES 1330-20-7 0 - 2%  100 

 
CARCINOGEN 
INDENTIFICATION: 

This mixture may contain chemicals that have been identified as a carcinogen 
by NTP, IARC, or OSHA. 

 
EXTREMELY HAZARDOUS SUBSTANCES FOR EMERGENCY 
RESPONSE & PLANNING 40 CFR 355 & 40 CFR 370: 

None 

 
EPA SARA 311/312 TITLE III HAZARD CATEGORIES: 

Acute Health Hazard: Yes
Chronic Health Hazard: Yes
Fire Hazard: Yes
Pressure Hazard: No
Reactive Hazard: No
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SECTION 16: OTHER INFORMATION 
 
HAZARDOUS MATERIAL 
INFORMATION SYSTEM 
(USA): 

 
*Chronic Health Hazard 

  
NATIONAL FIRE 
PROTECTION 
ASSOCIATION (USA): 

 
  

DISCLAIMER: The information in this MSDS was obtained from sources which we believe are 
reliable.  HOWEVER, THE INFORMATION IS PROVIDED WITHOUT ANY 
REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, REGARDING 
ITS ACCURACY OR CORRECTNESS. 
 
The conditions or methods of handling, storage, use and disposal of the 
product are beyond our control and may be beyond our knowledge.  FOR THIS 
AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND 
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE 
ARISING OUT OF OR IN ANY WAY CONNECTED WITH THE HANDLING, 
STORAGE, USE OR DISPOSAL OF THE PRODUCT. 
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Safety Data Sheet 
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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION 

Product name : Diesel Low Sulfur (LSD) and Ultra Low Sulfur Diesel (ULSD) 

Synonyms : CARB Diesel, 888100004478 

MSDS Number  888100004478 Version  2.31 

Product Use Description   

Company  For: Tesoro Refining & Marketing Co. 
19100 Ridgewood Parkway, San Antonio,  TX 78259 

Tesoro Call Center  (877) 783-7676 Chemtrec  
(Emergency Contact) 

 (800) 424-9300 

SECTION 2. HAZARDS IDENTIFICATION 

Classifications  Flammable Liquid – Category 3 
Skin Irritation – Category 2 
Eye Irritation – Category 2B 
Aspiration Hazard – Category 1 
Carcinogenicity – Category 2  
Acute Toxicity - Inhalation – Category 4 
Chronic Aquatic Toxicity – Category 2  
 

Pictograms 
 

 

 

Signal Word  Danger 

Hazard Statements  Flammable liquid and vapor. 
May be fatal if swallowed and enters airways – do not siphon diesel by mouth. 
Causes skin irritation.  
Causes eye irritation. 
Suspected of causing skin cancer if repeated and prolonged skin contact occurs.  
Suspected of causing cancer in the respiratory system if repeated and prolonged 
over-exposure by inhalation occurs. 
May cause damage to liver, kidneys and nervous system by repeated and 
prolonged inhalation.   

 

Specific Hazard 

R
eactivityH
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lt
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Flammability NFPA:  

 0  
  

 0  
 

 2 
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Toxic if inhaled. 
May cause drowsiness or dizziness by inhalation. 
Toxic to aquatic life with long lasting effects. 

Precautionary statements   

Prevention  Obtain special instructions before use. 
Do not handle until all safety precautions have been read and understood. 
Keep away from heat, sparks, open flames, welding and hot surfaces. 
No smoking. 
Keep container tightly closed. 
Ground and/or bond container and receiving equipment. 
Use explosion-proof electrical equipment. 
Use only non-sparking tools if tools are used in flammable atmosphere. 
Take precautionary measures against static discharge. 
Wear gloves, eye protection and face protection as needed to prevent skin 
and eye contact with liquid. 
Wash hands or liquid-contacted skin thoroughly after handling. 
Do not eat, drink or smoke when using this product. 
Avoid breathing vapors or mists. 
Use only outdoors or in a well-ventilated area.   

Response  In case of fire: Use dry chemical, CO2, water spray or fire fighting foam to 
extinguish. 
If swallowed: Immediately call a poison center, doctor, hospital emergency 
room, medical clinic or 911.  Do NOT induce vomiting. Rinse mouth. 
If on skin (or hair): Take off immediately all contaminated clothing.  Rinse 
skin with water or shower. 
If in eye: Rinse cautiously with water for several minutes.  Remove contact lenses, 
if present and easy to do.  Continue rinsing.   
If skin or eye irritation persists, get medical attention. 
If inhaled: Remove person to fresh air and keep comfortable for breathing. 
Immediately call or doctor or emergency medical provider.  See Section 4 and 
Section 11 for medical treatment information.  

Storage  Store in a well ventilated place.  Keep cool.  Store locked up.  Keep container 
tightly closed . Use only approved containers.   

Disposal  Dispose of contents/containers to approved disposal site in accordance with 
local, regional, national, and/or international regulations. 

   

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS 

Component CAS-No.  Weight % 

Fuels, diesel, No 2; Gasoil - unspecified  68476-34-6 100%  

Nonane  111-84-2  0 - 5%  

Naphthalene  91-20-3  0 - 1%  
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1,2,4-Trimethylbenzene  95-63-6  0 - 2%  

Xylene  1330-20-7  0 - 2%  

Sulfur 7704-34-9 15 ppm maximum 

 

SECTION 4. FIRST AID MEASURES 

Inhalation : Move to fresh air. Give oxygen. If breathing is irregular or stopped, administer 
artificial respiration. Seek medical attention immediately.  

Skin contact : Take off all contaminated clothing immediately. Wash off immediately with soap 
and plenty of water. Wash contaminated clothing before re-use. If skin irritation 
persists, seek medical attention immediately.  

Eye contact : Remove contact lenses. Rinse thoroughly with plenty of water for at least 15 
minutes. If symptoms persist, seek medical attention.  

Ingestion : Do not induce vomiting without medical advice. If a person vomits when lying on 
his back, place him in the recovery position. Seek medical attention immediately.  

Notes to physician : Symptoms:  Dizziness, Discomfort, Headache, Nausea, Disorder, Vomiting, Lung 
edema, Liver disorders, Kidney disorders.  Aspiration may cause pulmonary 
edema and pneumonitis. 

 

SECTION 5. FIRE-FIGHTING MEASURES 

Suitable extinguishing media : SMALL FIRES:  Any extinguisher suitable for Class B fires, dry chemical, CO2, 
water spray or fire fighting foam. LARGE FIRES:  Water spray, fog or fire fighting 
foam. Water may be ineffective for fighting the fire, but may be used to cool fire-
exposed containers. Keep containers and surroundings cool with water spray. 

Specific hazards during fire 
fighting 

: Fire Hazard Do not use a solid water stream as it may scatter and spread fire. Cool 
closed containers exposed to fire with water spray.  

Special protective equipment 
for fire-fighters 

: Wear self-contained breathing apparatus and protective suit. Use personal 
protective equipment.  

Further information : Exposure to decomposition products may be a hazard to health. Isolate area 
around container involved in fire. Cool tanks, shells, and containers exposed to fire 
and excessive heat with water. For massive fires the use of unmanned hose 
holders or monitor nozzles may be advantageous to further minimize personnel 
exposure. Major fires may require withdrawal, allowing the tank to burn. Large 
storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam.  

 

SECTION 6. ACCIDENTAL RELEASE MEASURES 

Personal precautions : Evacuate nonessential personnel and remove or secure all ignition sources. 
Consider wind direction; stay upwind and uphill, if possible. Evaluate the direction 
of product travel, diking, sewers, etc. to contain spill areas. Spills may infiltrate 
subsurface soil and groundwater; professional assistance may be necessary to 
determine the extent of subsurface impact. Ensure adequate ventilation. Use 
personal protective equipment.  
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Environmental precautions : Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of 
water by diking, absorbents, or absorbent boom, if possible. Do not flush down 
sewer or drainage systems, unless system is designed and permitted to handle 
such material. The use of fire fighting foam may be useful in certain situations to 
reduce vapors. The proper use of water spray may effectively disperse product 
vapors or the liquid itself, preventing contact with ignition sources or 
areas/equipment that require protection. Discharge into the environment must be 
avoided. If the product contaminates rivers and lakes or drains inform respective 
authorities.  

Methods for cleaning up : Take up with sand or oil absorbing materials. Carefully shovel, scoop or sweep up 
into a waste container for reclamation or disposal - caution, flammable vapors may 
accumulate in closed containers. Response and clean-up crews must be properly 
trained and must utilize proper protective equipment (see Section 8).  

 

SECTION 7. HANDLING AND STORAGE 

Precautions for safe handling : Keep away from fire, sparks and heated surfaces.  No smoking near areas where 
material is stored or handled. The product should only be stored and handled in 
areas with intrinsically safe electrical classification. 

 : Hydrocarbon liquids including this product can act as a non-conductive flammable 
liquid (or static accumulators), and may form ignitable vapor-air mixtures in storage 
tanks or other containers.  Precautions to prevent static-initated fire or explosion 
during transfer, storage or handling, include but are not limited to these examples: 

(1) Ground and bond containers during product transfers.  Grounding and 
bonding may not be adequate protection to prevent ignition or explosion of 
hydrocarbon liquids and vapors that are static accumulators. 

(2) Special slow load procedures for "switch loading" must be followed to 
avoid the static ignition hazard that can exist when higher flash point 
material (such as fuel oil or diesel) is loaded into tanks previously 
containing low flash point products (such gasoline or naphtha). 

(3) Storage tank level floats must be effectively bonded. 
For more information on precautions to prevent static-initated fire or explosion, see 
NFPA 77, Recommended Practice on Static Electricity (2007), and API 
Recommended Practice 2003, Protection Against Ignitions Arising Out of Static, 
Lightning, and Stray Currents (2008). 

Conditions for safe storage, 
including incompatibilities 

: Keep away from flame, sparks, excessive temperatures and open flame.  Use 
approved containers. Keep containers closed and clearly labeled.  Empty or 
partially full product containers or vessels may contain explosive vapors.  Do not 
pressurize, cut, heat, weld or expose containers to sources of ignition.  Store in a 
well-ventilated area.  The storage area should comply with NFPA 30 "Flammable 
and Combustible Liquid Code".  The cleaning of tanks previously containing this 
product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile 
Tanks In Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning 
Petroleum Storage Tanks". 

 :  Emergency eye wash capability should be available in the near proximity to 
operations presenting a potential splash exposure. 

  Keep away from food, drink and animal feed.  Incompatible with oxidizing agents. 
Incompatible with acids. 

 

SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION 
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Exposure Guidelines 
 

List Components CAS-No. Type: Value 

OSHA Z1 Xylene 1330-20-7 PEL 100 ppm      435 mg/m3 

 Naphthalene 91-20-3 PEL 10 ppm      50 mg/m3 

ACGIH Diesel Fuel 68476-30-2 TWA 100 mg/m3 

 Xylene 1330-20-7 TWA 100 ppm 

  1330-20-7 STEL 150 ppm 

 Naphthalene 91-20-3 TWA 10 ppm 

  91-20-3 STEL 15 ppm 

 Nonane 111-84-2 TWA 200 ppm 

Engineering measures : Use adequate ventilation to keep gas and vapor concentrations of this product 
below occupational exposure and flammability limits, particularly in confined 
spaces. Use only intrinsically safe electrical equipment approved for use in 
classified areas.  

Eye protection : Safety glasses or goggles are recommended where there is a possibility of 
splashing or spraying.  

Hand protection : Gloves constructed of nitrile, neoprene, or PVC are recommended. Consult 
manufacturer specifications for further information.  

Skin and body protection : If needed to prevent skin contact, chemical protective clothing such as of DuPont 
TyChem®, Saranex or equivalent recommended based on degree of exposure. 
The resistance of specific material may vary from product to product as well as 
with degree of exposure.  

Respiratory protection : A NIOSH/ MSHA-approved air-purifying respirator with organic vapor cartridges or 
canister may be permissible under certain circumstances where airborne 
concentrations are or may be expected to exceed exposure limits or for odor or 
irritation. Protection provided by air-purifying respirators is limited. Refer to OSHA 
29 CFR 1910.134, ANSI Z88.2-1992, NIOSH Respirator Decision Logic, and the 
manufacturer for additional guidance on respiratory protection selection. Use a 
NIOSH/ MSHA-approved positive-pressure supplied-air respirator if there is a 
potential for uncontrolled release, exposure levels are not known, in oxygen-
deficient atmospheres, or any other circumstance where an air-purifying respirator 
may not provide adequate protection.  

Work / Hygiene practices : Emergency eye wash capability should be available in the near proximity to 
operations presenting a potential splash exposure.  Use good personal hygiene 
practices.  Avoid repeated and/or prolonged skin exposure.  Wash hands before 
eating, drinking, smoking, or using toilet facilities.  Do not use as a cleaning solvent 
on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this 
product from exposed skin areas.   Waterless hand cleaners are effective. 
Promptly remove contaminated clothing and launder before reuse.  Use care when 
laundering to prevent the formation of flammable vapors which could ignite via 
washer or dryer. Consider the need to discard contaminated leather shoes and 
gloves. 

 

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 
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Appearance  Clear to straw colored liquid 

Odor 
 
Odor threshold 

 Characteristic petroleum or kerosene-like odor  
 
0.1  - 1 ppm typically reported 

pH 
 
Melting point/freezing point 
 
Initial boiling point & range 
 
Flash point 

 Not applicable 
 
Gel point can be about -15°F; freezing requires laboratory conditions 
 
154 - 372 °C  (310° - 702 °F) 
 
 38°C Minimum for #1 Diesel,  52°C Minimum for #2 Diesel 

Evaporation rate  Higher initially and declining as lighter components evaporate 

Flammability (solid, gas) 
 
Upper explosive limit 
 
Lower explosive limit 
 
Vapor pressure 
 
Vapor density (air = 1) 
 
Relative density (water = 1) 

 Flammable vapor released by liquid 
 
6.5 %(V) 
 
0.6 %(V) 
 
< 2 mm Hg at 20  °C 
 
> 4.5 
 
0.86 g/mL 

Solubility (in water)  
 
Partition coefficient  
(n-octanol/water)  
 
Auto-ignition temperature  
 
Decomposition temperature 
 
Kinematic viscosity 

 0.0005 g/100 mL 
 
> 3.3 as log Pow 
 
 
257 °C (495 °F) 
 
Will evaporate or boil and possibly ignite before decomposition occurs. 
 
1 to 6 mm²/s range reported for No.1 or No.2 diesel at ambient temperatures 

Conductivity 
(conductivity can be reduced 
by environmental factors such 
as a decrease in temperature 

 Diesel Fuel Oils at terminal load rack:                                            At least 25 pS/m 
Ultra Low Sulfur Diesel (ULSD) without conductivity additive:      0 pS/m to 5 pS/m 
ULSD at terminal load rack with conductivity additive:                   At least 50 pS/m   
JP-8 at terminal load rack:                                                     150 pS/m to 600 pS/m 

SECTION 10. STABILITY AND REACTIVITY 

Reactivity :  Vapors may form explosive mixture with air.  Hazardous polymerization does not 
occur. 

Chemical stability 
 
Possibility of hazardous 
reactions 

 Stable under normal conditions. 
 
Can react with strong oxidizing agents, peroxides, acids and alkalies.  Do not use 
with Viton or Fluorel gaskets or seals. 

Conditions to avoid  Avoid high temperatures, open flames, sparks, welding, smoking and other 
ignition sources.  Avoid static charge accumulation and discharge (see Section 7). 

Hazardous decomposition 
products 

 Ignition and burning can release carbon monoxide, carbon dioxide, non-
combusted hydrocarbons (smoke) and, depending on formulation, trace amounts 
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of sulfur dioxide. Diesel exhaust particals may be a lung hazard (see Section 11). 

SECTION 11. TOXICOLOGICAL INFORMATION 

Inhalation 
 
 
 
Skin contact 

: Vapors or mists from this material can irritate the nose, throat, and lungs, and can 
cause signs and symptoms of central nervous system depression, depending on the 
concentration and duration of exposure. 
 
Skin irritation leading to dermatitis may occur upon prolonged or repeated contact. 
Liquid may be absorbed through the skin in toxic amounts if large areas of skin are 
repeatedly exposed. Long-term, repeated skin contact may cause skin cancer. 

Eye contact  Eye irritation may result from contact with liquid, mists, and/or vapors. 

Ingestion 
 
 
 
 
 
Target organs 
 

 Harmful or fatal if swallowed. Do NOT induce vomiting. This material can irritate the 
mouth, throat, stomach, and cause nausea, vomiting, diarrhea and restlessness 
Aspiration hazard if liquid is inhaled into lungs, particularly from vomiting after 
ingestion. Aspiration may result in chemical pneumonia, severe lung damage, 
respiratory failure and even death. 
 
Central nervous system, Eyes, Skin, Kidney, Liver 
 

Further information  Studies have shown that similar products produce skin cancer or skin tumors in 
laboratory animals following repeated applications without washing or removal.  The 
significance of this finding to human exposure has not been determined. Other 
studies with active skin carcinogens have shown that washing the animal's skin with 
soap and water between applications reduced tumor formation. 
Repeated over-exposure may cause liver and kidney injury 
IARC classifies whole diesel fuel exhaust particulates as carcinogenic to humans 
(Group 1). NIOSH regards whole diesel fuel exhaust particulates as a potential 
cause of occupational lung cancer based on animal studies and limited evidence in 
humans. 

Component:  

Fuels, diesel, No 2; Gasoil - 
unspecified 

68476-34-6  Acute oral toxicity: LD50 rat 
Dose:  5,001 mg/kg 
 
Acute dermal toxicity: LD50 rabbit 
Dose:  2,001 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  7.64 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Severe skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 

Nonane 111-84-2  Acute oral toxicity: LD50 mouse 
Dose:  218 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Exposure time: 4 h 

Naphthalene 91-20-3  Acute oral toxicity: LD50 rat 
Dose:  2,001 mg/kg 
 
Acute dermal toxicity: LD50 rat 
Dose:  2,501 mg/kg 
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Acute inhalation toxicity: LC50 rat 
Dose:  101 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Mild skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 
 
Carcinogenicity: N11.00422130 

1,2,4-Trimethylbenzene 95-63-6  Acute inhalation toxicity: LC50 rat 
Dose:  18 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Skin irritation 
 
Eye irritation: Classification: Irritating to eyes. 
Result: Eye irritation 

Xylene 1330-20-7  Acute oral toxicity: LD50 rat 
Dose:  2,840 mg/kg 
 
Acute dermal toxicity: LD50 rabbit 
Dose: ca. 4,500 mg/kg 
 
Acute inhalation toxicity: LC50 rat 
Dose:  6,350 mg/l 
Exposure time: 4 h 
 
Skin irritation: Classification: Irritating to skin. 
Result: Mild skin irritation 
Repeated or prolonged exposure may cause skin irritation and dermatitis, due to 
degreasing properties of the product. 
Eye irritation: Classification: Irritating to eyes. 
Result: Mild eye irritation 

Carcinogenicity   

NTP Naphthalene     (CAS-No.: 91-20-3) 

IARC Naphthalene     (CAS-No.: 91-20-3) 

OSHA No component of this product which is present at levels greater than or equal to 0.1 % is 
identified as a carcinogen or potential carcinogen by OSHA. 

CA Prop 65 WARNING! This product contains a chemical known to the State of California to cause 
cancer. 
naphthalene     (CAS-No.: 91-20-3) 

 

SECTION 12. ECOLOGICAL INFORMATION 

Additional ecological 
information 

: Keep out of sewers, drainage areas, and waterways.  Report spills and releases, as 
applicable, under Federal and State regulations. 

Component:  

Diesel 68476-34-6 Toxicity to fish:  
LC50 
Species: Jordanella floridae 
Dose:  54 mg/l  
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Exposure time: 96 h 
 
Toxicity to crustacia: 
Species: Palaemonetes pugio  
TLm (48 hour) = 3.4 mg/l 

SECTION 13. DISPOSAL CONSIDERATIONS 

Disposal : Dispose of container and unused contents in accordance with federal, state and 
local requirements. 

 

SECTION 14. TRANSPORT INFORMATION 

CFR 

 Proper shipping name : DIESEL FUEL 
 UN-No. : UN1202 (NA 1993) 
 Class : 3 
 Packing group : III 

TDG 

 Proper shipping name : DIESEL FUEL 
 UN-No. : UN1202 (NA 1993) 
 Class : 3 
 Packing group : III 

IATA Cargo Transport 

 UN UN-No. : UN1202 (NA 1993) 
 Description of the goods : DIESEL FUEL 
 Class : 3  

 Packaging group : III 
 ICAO-Labels : 3 
 Packing instruction (cargo 

aircraft) 
: 366  

 Packing instruction (cargo 
aircraft) 

: Y344  

IATA Passenger Transport 

 UN UN-No. : UN1202 (NA 1993) 
 Description of the goods : DIESEL FUEL 
 Class : 3  

 Packaging group : III 
 ICAO-Labels : 3 
 Packing instruction 

(passenger aircraft) 
: 355  

 Packing instruction 
(passenger aircraft) 

: Y344 

IMDG-Code  

 UN-No. : UN 1202 (NA 1993) 
 Description of the goods : DIESEL FUEL 
 Class : 3  
 Packaging group : III 
 IMDG-Labels : 3 
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 EmS Number : F-E S-E  
 Marine pollutant : No 

 

SECTION 15. REGULATORY INFORMATION 

 :  CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIROMENT) 
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which 
exempts crude oil. Fractions of crude oil, and products (both finished and intermediate) from the crude 
oil refining process and any indigenous components of such from the CERCLA Section 103 reporting 
requirements. However, other federal reporting requirements, including SARA Section 304, as well as 
the Clean Water Act may still apply. 

TSCA Status   :  On TSCA Inventory   

DSL Status   :  All components of this product are on the Canadian DSL list.   

SARA 311/312 Hazards :  Fire Hazard 
Acute Health Hazard 
Chronic Health Hazard 
 

SARA III  US. EPA Emergency Planning and Community Right-To-Know Act (EPCRA) SARA Title III Section 313 Toxic 
Chemicals (40 CFR 372.65) - Supplier Notification Required  

Components CAS-No. 

Xylene 1330-20-7  

1,2,4-Trimethylbenzene 95-63-6  

Naphthalene 91-20-3  

PENN RTK  US. Pennsylvania Worker and Community Right-to-Know Law (34 Pa. Code Chap. 301-323)  

Components CAS-No. 

Nonane 111-84-2  

Naphthalene 91-20-3  

1,2,4-Trimethylbenzene 95-63-6  

xylene 1330-20-7  

Fuels, diesel, No 2; Gasoil - unspecified 68476-34-6  

MASS RTK  US. Massachusetts Commonwealth's Right-to-Know Law (Appendix A to 105 Code of Massachusetts Regulations 
Section 670.000)  

Components CAS-No. 

Xylene 1330-20-7  

1,2,4-Trimethylbenzene 95-63-6  

Naphthalene 91-20-3  

Nonane 111-84-2  

NJ RTK  US. New Jersey Worker and Community Right-to-Know Act (New Jersey Statute Annotated Section 34:5A-5)  

Components CAS-No. 

Nonane 111-84-2  
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Naphthalene 91-20-3  

1,2,4-Trimethylbenzene 95-63-6  

Xylene 1330-20-7  

Fuels, diesel, No 2; Gasoil - unspecified 68476-34-6  

California Prop. 65 :  WARNING! This product contains a chemical known to the State of California to 
cause cancer.   

  Naphthalene 91-20-3  

 

SECTION 16. OTHER INFORMATION 

Further information 

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at 
the date of its publication. The information given is designed only as guidance for safe handling, use, processing, 
storage, transportation, disposal and release and is not to be considered a warranty or quality specification. The 
information relates only to the specific material designated and may not be valid for such material used in 
combination with any other materials or in any process, unless specified in the text. 

  10/29/2012 

 
1153, 1250, 1443, 1454, 1814, 1815, 1866, 1925 



GAS/SPEC* CS-1000 is a methyldiethanolamine
(MDEA) based solvent formulated to provide
deep removal of carbon dioxide (CO2) from gas
processing applications. GAS/SPEC CS-1000
allows for greater CO2 removal capacity with
superior chemical stability, lower corrosion and
longer product life under extreme conditions
than MEA (monoethanolamine) or DEA
(diethanolamine). GAS/SPEC CS-1000 solvent
should be considered mainly for applications in
which the treated gas CO2 specification is less
than 1000 ppmv. GAS/SPEC CS-1000 can be
used to replace MDEA - Piperazine blends in 
all applications.

* GAS/SPEC is a trademark and service mark of INEOS LLC.

0

10

20

30

40

50

60

70

80

32 68 104 140 176 212 248

0 20 40 60 80 100 120

Viscosity

V
isc

os
ity

, c
P

Temperature, ºF

Temperature, ºC

40wt%

100 wt%

8.0

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

0.959

0.971

0.983

0.995

1.007

1.019

1.031

1.042

1.054

32 68 104 140 176 212 248 284

0 20 40 60 80 100 120 140

Density

D
en

sit
y, 

lb
/g

al

D
en

sit
y, 

g/
cm

3

Temperature, ºF

Temperature, ºC

40 wt%

100 wt%

APPLICATIONS

• Hydrogen Plants • Ammonia Plants

• Cryogenic Systems • Ethane Treating

PHYSICAL PROPERTIES 1,2

Specific Gravity @ 25/25° C _________________________ 1.04

Boiling Point @ 760 mmHg __________________________ 102.9-169.2 °C

__________________________ 217.2-336.2 °F

Freezing Point (100 Wt%) ___________________________ < -25 °C

____________________________ < -13 °F

Latent Heat of Vaporization @ normal boiling point _______ 445.0 Btu/lb

_________________________ 247.2 Cal/g

Flash Point (PMCC) ________________________________ None to boiling

1GAS/SPEC CS-1000 concentrate. Typical properties, not to be construed as specifications
2100 wt% indicate solvent concentrate as sold, and not a water-free solvent

GAS/SPEC

CS-1000
Specialty Amine



PRODUCT SERVICES

INEOS offers a broad line of services to our
specialty amine customers, including:
• superior simulation capabilities
• troubleshooting consultations
• on-site start-up and optimization
• solvent analysis and interpretation
• local stocking and supply

MATERIALS OF CONSTRUCTION

The preferred material for storage of GAS/SPEC
CS-1000 is 304L or 316L stainless steel.
Carbon steel tanks are also satisfactory, although
discoloration and iron in the amine may occur.
Nitrogen padding of the tanks is recommended
to prevent oxidation and discoloration of the
amine during extended storage.The amine can
also be stored in high-density polyethylene
(HDPE) or polypropylene (HDPP).

Materials to avoid include:
• Aluminum • Copper
• Brass • Copper alloy

STORAGE TEMPERATURE

• The recommended minimum temperature for
storing and pumping 100% GAS/SPEC CS-
1000 is 20 °F (-7 °C).

• Steam tracing and insulation may be required
in cold weather.

HANDLING AND SAFETY

• GAS/SPEC CS-1000 can cause serious injury
to the eyes and may result in permanent eye
damage. If accidental contact with the eyes
occurs, flush eyes thoroughly for as long as
possible with plenty of water and seek 
medical attention.

• Swallowing of GAS/SPEC CS-1000 may cause
severe burns to the mouth, throat and
digestive tract. May cause allergic respiratory
reaction. People with asthma or other long-
standing respiratory conditions should be
protected from exposure to this product. In
case of accidental ingestion, seek medical
attention immediately.

• Brief contact may cause slight irritation to the
skin. Occasional brief contact with the skin
should be washed off immediately and should
have little adverse effects. May cause allergic
reaction in some individuals. Prolonged contact
may result in severe irritation. Prolonged
contact may also result in absorption in
harmful amounts.
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• Consult product Material Safety Data Sheet for
more details.

The following precautions should be observed
when the possibility of exposure exists:
• A safety shower and eyewash facility

located nearby
• Chemical goggles 
• Protective clothing, including chemically

resistant gloves
• A well-ventilated work area 

Accidental Release
• Clear non emergency personnel from area.
• PROTECT THE ENVIRONMENT: Keep out of

sewers, storm drains, surface waters and soil.
• Contain spill, if possible. Clean up with a non-

combustible absorbent. Do not use sawdust.

REGULATORY

Regulatory requirements may vary for different
locations. Contact your INEOS representative for
more information.
• GAS/SPEC CS-1000 is corrosive to skin and is

considered hazardous according to the
guidelines of the US Department of
Transportation (DOT).

• GAS/SPEC CS-1000, as sold, contains no
chemical subject to SARA Title III Section 313
supplier notification requirements.

• The export of this product is regulated 
under the provisions of the Chemical 
Weapons Convention.
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NOTICE: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws may differ from one location to
another and may change with time, Customer is responsible for determining whether products and the information in this document are appropriate for Customer’s
use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no
obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

GSSS008-4/02 

GAS/SPEC

Since 1982, the GAS/SPEC name has represented a special focus on
the products, technology and service to chemically remove acid gases
from process streams.The GAS/SPEC business unit has been continu-
ously headquartered in Houston,Texas, with its major technical facility
in Freeport,Texas.

The family of specialty amines offered by the GAS/SPEC
Technology Group, all based on MDEA technology, provides custom
H2S and CO2 removal in amine treating operations.The GAS/SPEC
products and technology are exclusively offered by INEOS LLC and
its specialized distributors.

The GAS/SPEC Technology Group is dedicated to achieving the
highest degree of customer satisfaction globally through the applica-
tion of the best available technology through the supply of cost-effec-
tive products and services. Other companies offer MDEA based
products, some even attempting to emulate GAS/SPEC with similar
sounding names… But only products with the GAS/SPEC name bring
you the formulations, technology and service you are used to.

INEOS LLC is a part of INEOS Oxide.
INEOS Oxide manufactures a full range of products based on its

production of ethylene oxide.

INEOS LLC
Head Office

2925 Briarpark Drive, Suite 870 • Houston,TX 77042
For more information on INEOS LLC products and services:

Phone: 713-243-6200 • Fax: 713-243-6220
Email us at: gastreating@ineos.com

www.gasspec.com
www.gastreating.com

Customer Service: 1-225-242-3005 
or 866-865-4767 (toll free in USA and Canada).

Email us at: csr@ineos.com 
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Utah Division of Air Quality Company___________________________
New Source Review Section  Site/Source _________________________ 

Date_________________ 
Form 1a 
Emissions Information 

Please print neatly or type all information requested.  All information must be truthful, accurate and complete before 
we can process your application.  If you have any questions, call (801) 536-4000 and ask to speak with a New Source 
Review engineer.  Written inquiries may be addressed to:  Division of Air Quality, NSR Section, P.O. Box 144820, Salt 
Lake City, Utah  84114-4820. 

Table 1.  Proposed Emissions 
Pollutants Permitted Emissions 

(tons/year) 
Emissions Increases 

(tons/year) 
Proposed Emissions 

(tons/year) 
Criteria Pollutants 

PM10 

PM2.5 

NOx 

SO2 

CO 

VOC 

Greenhouse Gases Mass basis       CO2e Mass basis      CO2e Mass basis       CO2e 

Carbon dioxide (CO2) 

Methane (CH4)

Nitrous oxide (N2O)

Hydrofluorocarbons (HFCs) 

Perfluorocarbons (PFCs) 

Sulfur hexafluoride (SF6) 

Total Hazardous 
Air Pollutants  
Hazardous Air Pollutants 
(list individually) (attach 
additional sheet if needed) 

Use additional sheets for other pollutants if needed.

Page 1 of 4 

Revolution Fuels, LLC
Facility wide emissions

May 8, 2015

-

-

-
-

-
-

  93.4

  1.9
  95.0

  9.2

28.9

28.9

295,445

101.6

329.1

3.1

See emission calculations

4.1

1.1
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    Utah Division of Air Quality 
Approval Order Application 

Form 1d 
Emissions Information 

Table 2.  Controlled and Uncontrolled Emissions 
Pollutant Controlled Emissions (tons/year) Uncontrolled Emissions (tons/year) 

Criteria Pollutants 
PM10 

PM2.5 

NOx 

SO2 

CO 

VOC 

Greenhouse Gases (GHGs) Mass basis       CO2e Mass basis       CO2e 

Carbon dioxide (CO2)

Methane (CH4)

Nitrous oxide (N2O)

Hydrofluorocarbons (HFCs) 

Perfluorocarbons (PFCs) 

Sulfur hexafluoride (SF6)

Total GHG Emissions 

Total Hazardous 
Air Pollutants  
Hazardous Air Pollutants (list 
individually) (attach additional sheet if 
needed) 

Use additional sheets for other pollutants if needed 

28.9

28.9

28.9

93.4

1.9
95.0

9.2

295,445

4.1 101.6

1.1 329.1

29.6

29.3

93.4

1.9

95.0

9.2

295,445

4.1

1.1

101.6

329.1

3.1 3.1



Page 3 of 4

Utah Division of Air Quality 
Approval Order Application 

Form 1d 
Emissions Information 

Table 3.  Hourly HAP Emissions 
Hazardous Air Pollutants (list individually) Maximum emission rate (lbs/hour) 

Benzene

Dichylorobenzene
1,3 butadiene

Formaldehyde

Hexane

Naphthalene

Toluene

Xylene

Acetaldehyde

Acrolein

1.05E-02

5.47E-04
6.02E-05

3.51E-02

8.20E-01

9.37E-04

5.18E-03

2.97E-03
1.44E-03

2.24E-04



Page 4 of 4

Utah Division of Air Quality 
Approval Order Application 

Form 1d 
Emissions Information 

 Instructions 

Table 1. Fill out the table.  Attach additional sheets if necessary.  Provide potential emissions from your entire 
facility in units of tons per year, expressed to at least two decimal places.  Emissions of individual 
Hazardous Air Pollutants may require more precision; contact a New Source Review Engineer.  If 
you do not now have an Approval Order and you are applying for your first Approval Order, the 
emissions in “Existing Emissions” column will be zero and the “Emissions Increases” will be equal to 
the “Proposed “Emissions.  If you do have an Approval Order, the emissions in the “Existing 
Emissions” column will be the emissions listed in your Approval Order.  All emissions should be those 
emissions occurring after any air pollution control devices.  Provide emissions that would result if you 
operated 24 hours per day, 8760 hours per year, unless you are also proposing operating hour 
limits.  If you are proposing operating hour limits, state what these limits are and provide emissions 
based on these limits.  Provide emissions that would result from your potential production or potential 
raw material consumption, unless you are also proposing production or raw material consumption 
limits.  If you are proposing production or raw material consumption limits, state what these limits are 
and provide emissions based on these limits.  Attach additional sheets with detailed calculations 
or stack testing information showing how all of the above emission numbers were 
determined.    

There are six greenhouse gases currently regulated.  USEPA has established a Global Warming 
Potential (GWP) for each of the six compounds: CO2 - 1, CH4 - 21, N2O - 310, HFCs - 12 - 11,700, 
PFCs - 6,500 - 9,200, and SF6 - 23,900.  The Carbon Dioxide Equivalent (CO2e) is determined by 
multiplying the mass based emission rate in tpy by the GWP.   The total CO2e for all six compounds 
becomes the CO2e at the source.  

Table 2. Fill out the table.  Attach additional sheets if necessary.  Provide potential emissions from your entire 
facility in units of tons per year, expressed to at least two decimal places.  Emissions of individual 
Hazardous Air Pollutants may require more precision; contact a New Source Review Engineer.  The 
Hazardous Air Pollutants should be the same Hazardous Air Pollutants listed in Table 1.  The 
emissions in the “Controlled Emissions” column should be those emissions occurring after any air 
pollution control devices.  The emissions in the “Uncontrolled Emissions” should be those emissions 
occurring before any air pollution control devices (in other words, emissions that would result if you 
did not have any air pollution control devices at all. Provide emissions that would result if you 
operated 24 hours per day, 8760 hours per year, unless you are also proposing operating hour 
limits.  If you are proposing operating hour limits, state what these limits are and provide emissions 
based on these limits.  Provide emissions that would result from your potential production or potential 
raw material consumption, unless you are also proposing production or raw material consumption 
limits.  If you are proposing production or raw material consumption limits, state what these limits are 
and provide emissions based on these limits. Attach additional sheets with detailed calculations 
or stack testing information showing how all of the above emission numbers were 
determined.    

For GHG emission calculations, refer to the instructions to Table 1. 

Table 3. List all Hazardous Air Pollutants emitted by your facility.  They should be the same Hazardous Air 
Pollutants listed in tables 1 and 2.  For each HAP provide its maximum emission rate in units of 
pounds per hour.  The emission rates should be those rates occurring after any air pollution control 
devices.  Attach additional sheets with detailed calculations or stack testing information 
showing how all of the above emission numbers were determined.    

Depending on other conditions unique to each facility, additional emissions information may be required.  

f:\SECTION\Forms\Form01a Emission Information.doc 
Revised       5/16/11 



  

Appendix E   Source Size Determination 
 

See discussion in Section 3.0.  
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Appendix F Offset Requirements 
 

See discussion in Section 3.0.  
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Appendix G Best Available Control Technology (BACT) 
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G.1 INTRODUCTION 

Utah regulation R301-401-5(2)(d) requires that Best Available Control Technology (BACT) be 
applied to all regulated air pollutants emitted from a facility. A BACT determination is made on a 
case-by-case basis, with consideration given to technological practicability and economic 
reasonableness. In all cases BACT must establish emission limitations or specific design 
characteristics at least as stringent as applicable New Source Performance Standards.  

This BACT analysis provides a discussion on the feasibility of control options for NOX, PM10/PM2.5, 
CO and VOC BACT analyses for burner systems, process heaters, auxiliary boiler and internal 
combustion engines. This analysis also discusses the feasibility of control options for PM10/PM2.5 
from fugitive emissions resulting from coal and ash material handling operations. 

G.2 PYROLYSIS AND GASIFICATION BURNERS 

Two natural gas burner systems are associated with the pyrolysis and gasification process. Each 
burner system will be fueled with a combination of recycled tail gas from the Fischer Tropsch 
process and pipeline quality natural gas. The two burner systems are routed through a common 
stack and the combined emissions are identified as gasification flue gas. 

Pollutant emissions from the pyrolysis and gasification burner systems include NOx, PM10, PM2.5, 
CO, SO2, and VOCs. Annual operation of the burners will be 8,400 hours. 

• The pyrolysis burner system will include (3) 6-inch Kinemax LE burners each providing a 
maximum of 11.2 MMBtu/hr. 

• The gasification burner system will include (5) 14-inch Kinemax LE burners each providing 
a maximum of 60 MMBtu/hr. 

 
The potential emissions from these burner systems are provided in Table G-1.  

Table G-1    Pyrolysis and Gasification Burner Emissions 

Heater 
Operating 

Hours 
Size 

(MMBtu/hr) 
NOx 

(tons/yr) 
PM10/PM2.5 
(tons/yr) 

CO 
(tons/yr) 

VOC 
(tons/yr) 

Pyrolysis Burner System 8,400 33.6 8.62 1.17 7.34 0.85 
Gasification Burner System 8,400 300 76.86 10.49 65.52 7.59 

Total: 85.48 11.66 72.86 8.44 
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G.2.1 BACT SELECTION- NOX AND CARBON MONOXIDE 

Based on research and engineering experience, the control technologies listed in Table G-2 
were considered for this BACT analysis. 

Table G-2    Control Technologies 

Pollutant Control Technology 

NOX 

Selective Non-Catalytic Reduction (SNCR) 
Selective Catalytic Reduction (SCR) 

Low-NOx burners 
Good Combustion Practices 

CO Oxidation Catalyst 

The exhaust gas temperatures of the gasification flue gas are not high enough for the effective 
operation of Selective Non-Catalytic Reduction (SNCR). The gasification flue gas is 
approximately 600 oF. The NOx reduction reaction occurs at temperatures between 1600 oF to 
2100 oF  (EPA, 2002).  Therefore, SNCR is considered to be infeasible for application to this flue 
gas.  

The Selective Catalytic Reduction (SCR) process is based on chemical reduction of the NOx 
molecule.  A nitrogen-based reducing agent (reagent), such as ammonia or urea, is injected 
into the post combustion flue gas.  The reagent reacts selectively with the flue gas NOx within a 
specific temperature range and in the presence of the catalyst and oxygen to reduce the NOx 
to molecular nitrogen (N2) and water vapor (H2O).  SCR catalysts are composed of active metals 
or ceramics with a highly porous structure.  Within the pores of the catalyst are activated sites.  
These sites have an acid group on the end of the compound structure where the reduction 
reaction occurs.  Control for an SCR system is typically 70-90% reduction of NOx (EPA, Selective 
Catalytic Reduction (SCR) Fact Sheet, 2003).   

Vendor data has been obtained for the addition of a SCR combined with an oxidation catalyst 
to control CO emission to the gasification flue gas. Vendor data shows that NOx can be reduced 
by 82% from 0.061 lb/MMBtu to a rate of 0.011 lb/MMBtu.  

Catalytic oxidation is a control technology which employs a module containing an oxidation 
catalyst that is located in the exhaust path of the burner system. In the catalyst module, CO 
diffuses through the surfaces of a ceramic honeycomb structure coated with noble metal 
catalyst particles. Oxidation reactions on the catalyst surface forms carbon dioxide and water. 
Vendor indications are that 90 percent reduction in CO emissions can be achieved based on 
the gasification flue gas exhaust temperature.  

The estimated capital costs associated with the installation, startup and equipment costs of an 
SCR/oxidation catalyst at this removal rate is approximately $935,000.  The annualized costs 
including annual operating costs as well as capital cost recovery are outlined in Table G-3 
below.  Included as an Attachment to this Appendix is supporting documentation received from 
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the vendor which was used to develop the costs. Table G-4 below outlines the estimated cost 
per ton of pollutant removed for the gasification flue gas using SCR and catalytic oxidation 
technology.  

Table G-3    Gasification Flue Gas SCR Cost 

Direct Capital Costs (DCC) Cost 
Capital equipment cost $380,000 
Installation cost $555,000 
Total capital cost $935,000 
Capital recovery factor a,b (CRF) 0.0736 
  

Annual Costs (AC)  
Annual catalyst cost $50,000 
Annual ammonia cost $140,000 
Annual catalyst replacement labor $17,000 

  
Total Annual Cost = DCC*CRF + AC $275,816 

a Assumed life of unit is 20 years with an interest rate of 4%. (EPA02; EPA, EPA Air Pollution Control Cost Manual, 2002) 
b Interest rate is AAA corporate bond rating from Federal Reserve publication H-15( (Board of Governors fo the Federal 

Reserve System) 

 Table G-4    Gasification Flue Gas Emissions Reduction Cost 

Heater 

NOx 

Reduction 
(tons/yr) 

CO  
Reduction 
(tons/yr) 

NOx 
$ per ton 
removed 

CO 
$ per ton 
removed 

Gasification 
Flue Gas 

 
70.09 65.57 $3,935 

 
$4,206 

Revolution is requesting UDAQ’s review prior to making a final determination on whether an SCR 
system will be included for the gasification flue gas.   

G.3 AUXILIARY BOILER 

Revolution will have one 73.88 mmBtu/hr natural gas fired auxiliary boiler equipped with low NOx 
burners. The boiler is used to produce steam for use in various processes throughout the facility.    

Pollutant emissions from the auxiliary boiler include NOx, PM10, PM2.5, CO, SO2, and VOCs. Annual 
operation of the burners will be limited to 500 hours. The potential emissions from this boiler are 
provided in Table G-5.  
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Table G-5    Auxiliary Boiler Emissions 

Heater 
Operating 

Hours 
Size 

(MMBtu/hr) 
NOx 

(tons/yr) 
PM10/PM2.5 
(tons/yr) 

CO 
(tons/yr) 

VOC 
(tons/yr) 

Auxiliary Boiler 500 73.88 0.91 0.14 1.52 0.10 

Revolution proposes BACT for NOx and PM emissions from the natural gas-fired auxiliary boiler as 
good combustion practices with Low-NOx burners. Burner vendor information indicates that the 
hourly emissions for this unit with these technologies will be about 0.054 lb/MMBtu NOx and 0.0083 
lb/MMBtu PM10/PM2.5. This rate, or a corresponding lb/hour emission rate, is proposed as the BACT 
NOx and PM10/PM2.5 limit for emissions from the auxiliary boiler. 

Due to the limited operating hours of the auxiliary boiler and low NOX and PM10/PM2.5 emissions 
as provided in Table G-5, Revolution believes that the installation of any add-on controls would 
not be cost effective for the auxiliary boiler.  A complete cost analysis was completed in Section 
G.2 for the larger natural gas burner systems at the Revolution facility and additional add-on 
control devices were determined to be cost effective.  However, due to the lower emissions 
from the auxiliary boiler, additional add-on controls would have a prohibitively higher cost per 
ton of emissions removed.  Assuming the same total annual cost for the addition of a SCR and 
85% removal efficiency, the cost per ton of NOx removed for the auxiliary boiler is $369,627.  

G.3.1 BACT SELECTION-CARBON MONOXIDE AND VOLATILE ORGANIC 
COMPOUNDS 

Catalytic oxidation was evaluated as a control technology for the auxiliary boiler.  Oxidation 
reactions on the catalyst surface forms carbon dioxide and water. Typical vendor indications 
are that 90 percent reduction in CO and 50 percent reduction in VOC emissions should be 
achieved. Annualized cost is estimated by the exhaust rate and an average annualized cost for 
the catalytic oxidation controls of $29/scfm (EPA, Catalytic Incinerator Fact Sheet, 1998). Table 
G-6 below outlines the estimated cost per ton of pollutant removed for the auxiliary boiler.   

Table G-6    Auxiliary Boiler Emissions Reduction Cost 

Heater scfm 

Uncontrolled 
CO  

(tons/yr) 

Uncontrolled 
VOC 

(tons/yr) 

CO  
Reduction 
(tons/yr) 

VOC 
Reduction 
(tons/yr) 

$ per ton 
removed 

Activation/Regeneration 
Heater #1 17,389 1.52 0.10 1.37 0.05 $355,127 

The cost effectiveness results are prohibitively high for the auxiliary boiler due to the limited 
operating hours.   
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G.4 NATURAL GAS FIRED PROCESS HEATERS 

Four small natural gas process heaters will be used at various steps in the coal to liquids process. 
Each heater will be fueled by a combination of pipeline quality natural gas or syngas produced 
in the facility. Each process heater is also equipped with low NOx burners. 

Pollutant emissions from natural gas heaters include NOx, PM10, PM2.5, CO, SO2, and VOCs. 
Annual operation and emissions from each process heater are provided in Table G-7. 

Table G-7    Process Heater Emissions 

Heater 
Operating 

Hours 
Size 

(MMBtu/hr) 
NOx 

(tons/yr) 
PM10/PM2.5 
(tons/yr) 

CO 
(tons/yr) 

VOC 
(tons/yr) 

Activation/Regeneration 
Heater #1 4,032 1.12 0.12 0.02 0.21 0.01 
Activation/Regeneration 
Heater #2 2,016 0.60 0.03 0.01 0.06 0.00 
Product Upgrading 
Heater #1 8,400 4.85 1.00 0.15 1.68 0.11 
Product Upgrading 
Heater #2 8,400 10.25 2.11 0.32 3.55 0.23 

G.4.1 BACT SELECTION- NOX AND PARTICULATE MATTER 

Revolution proposes BACT for NOx and PM emissions from the natural gas-fired process heaters 
as good combustion practices with Low-NOx burners. Burner vendor information indicates that 
the hourly emissions for this unit with these technologies will be about 0.054 lb/MMBtu NOx and 
0.0083 lb/MMBtu PM10/PM2.5. This rate, or a corresponding lb/hour emission rate, is proposed as 
the BACT NOx and PM10/PM2.5 limit for emissions from the process heaters. 

Due to the relatively small sizes of these heaters and low NOX and PM10/PM2.5 emissions as 
provided in Table G-7, Revolution believes that the installation of any add-on controls would not 
be cost effective for these process heaters.  A complete cost analysis was completed in Section 
G.2 for the larger natural gas burner systems at the Revolution facility and additional add-on 
control devices were determined to be cost effective.  However, due to the smaller size of the 
process heaters, additional add-on controls would have a prohibitively higher cost per ton of 
emissions removed. 

G.4.2 BACT SELECTION-CARBON MONOXIDE AND VOLATILE ORGANIC 
COMPOUNDS 

Catalytic oxidation was evaluated as a control technology for the process heaters.  Oxidation 
reactions on the catalyst surface forms carbon dioxide and water. Typical vendor indications 
are that 90 percent reduction in CO and 50 percent reduction in VOC emissions should be 
achieved. Annualized cost is estimated by the exhaust rate and an average annualized cost for 
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the catalytic oxidation controls of $29/scfm (EPA, Catalytic Incinerator Fact Sheet, 1998). Table 
G-8 below outlines the estimated cost per ton of pollutant removed for each process heater.   

Table G-8    Process Heater Emissions Reduction Cost 

Heater scfm 

Uncontrolled 
CO  

(tons/yr) 

Uncontrolled 
VOC 

(tons/yr) 

CO  
Reduction 
(tons/yr) 

VOC 
Reduction 
(tons/yr) 

$ per ton 
removed 

Activation/Regeneration 
Heater #1 1330.0 0.21 0.01 0.189 0.005 $198,814 
Activation/Regeneration 
Heater #2 553.9 0.06 0.00 0.054 0.00 $297,465 
Product Upgrading 
Heater #1 722.2 1.68 0.11 1.51 0.055 $13,508 
Product Upgrading 
Heater #2 1648.5 3.55 0.23 3.195 0.115 $14,482 

The cost effectiveness results are prohibitively high for each of the process heaters due to the 
relatively small size of each heater and overall low annual emissions.   

G.5 INTERNAL COMBUSTION ENGINES 

Revolution will have one 1,482 Hp diesel emergency engine and one 220 Hp diesel driven fire 
water pump used for emergency purposes at the facility.  

Pollutant emissions from the internal combustion engines include NOx, PM10, PM2.5, CO, SO2, and 
VOCs. Annual operation of the engines will be limited to 500 hours. The potential emissions from 
these engines are provided in Table G-9.  

Table G-9    Internal Combustion Engine Emissions 

Heater 
Operating 

Hours 
Size 

(Hp/hr) 
NOx 

(tons/yr) 
PM10/PM2.5 
(tons/yr) 

CO 
(tons/yr) 

VOC 
(tons/yr) 

Emergency Generator 500 1,482 3.23 0.09 0.54 0.06 
Fire Pump Engine 500 220 0.30 0.02 0.14 0.01 

 
  Appendix G-6 



  

Based on research and engineering experience, the control technologies listed in Table G-10 
were considered for this BACT analysis. 

Table G-10    Control Technologies for Internal Combustion Engines 

Pollutant Control Technology 

NOX 

Non-ammonia SCR (SCONOX) 
Selective Non-Catalytic Reduction (SNCR) 

Selective Catalytic Reduction (SCR) 
Turbocharger 

Good Combustion Practices 

PM10/PM2.5 

Fabric Filters 
Dry Electrostatic Precipitator (ESP) 

Wet ESP 
Venturi Scrubber 

Diesel Particulate Filter (DPF) 
Good Combustion Practices 

Due to the low NOX emissions and limited use of the emergency generator and fire water pump 
engine, as provided in Table G-9, Revolution believes that the installation of any add-on controls 
would not be cost effective for these engines. 

The exhaust gas temperatures of the above diesel engines are not high enough for the effective 
operation of Selective Non-Catalytic Reduction (SNCR). Therefore, SNCR is considered to be 
infeasible for application to these engines.  

Due to the limited operating hours of the emergency generator and fire water pump engines 
Revolution believes that the installation of any add-on controls would not be cost effective for 
these engines. A complete cost analysis was completed in Section G.2 for the large natural gas 
burner systems at the Revolution facility and additional add-on control devices were 
determined to be not cost effective. Consequently, due to the lower emissions from the auxiliary 
boiler, additional add-on controls would have a prohibitively higher cost per ton of emissions 
removed. 

Turbochargers and good combustion practices are the only remaining feasible options and are 
considered BACT for these engines. These engines are already equipped with turbochargers. 
Therefore, along with turbochargers, Revolution is proposing to apply good combustion 
practices as BACT for these engines. The proposed BACT will not have any adverse 
environmental impact. 
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G.6 COAL AND ASH MATERIAL HANDLING 

PM10/PM2.5 fugitive emissions from coal handling operations include truck unloading, crushing, 
conveying, and a coal storage pile, and associated haul roads. PM10/PM2.5 non-fugitive 
emissions result from coal conveyor transfer and silo loading, as well as ash handling operations 
include conveying of ash into a storage bin.  

In reviewing the BACT alternatives to control emissions of fugitive PM10/PM2.5 from the facility, the 
control options listed in Table G-11 are considered. 

Table G-11    Control Options for Fugitive Sources 

Pollutant Source Control Options 

PM10/PM2.5 

Fugitive 

Haul Road 

Water Spray & Paving 
Surfactant Spray 
Water Spray 
Paving 

Truck Unloading and Storage Pile 
Surfactant/Water Spray 
Inherent Moisture 
Enclosures 

The following discusses feasibility of control options identified in Table G-9 above for each 
emission source. 

G.6.1 HAUL ROAD  

Water spray and paving provides the highest level of control (95 percent per Utah Department 
of Environmental Quality memorandum, November 3, 2008.) of PM10/PM2.5 emissions. Revolution 
plans to pave the onsite haul roads to adequately control fugitive emissions and no further 
analysis is required. 

G.6.2 COAL STORAGE PILE AND UNLOADING 

Watering and the use of chemical wetting agents are the principal means for control of coal 
storage pile emissions and can reduce total particulate emissions from the storage operations by 
up to 90 percent (per WRAP Fugitive Dust Handbook).  Inherent moisture content of the raw 
material is also considered as an effective means to control fugitive dust emissions.    

Enclosure or covering of inactive piles to reduce wind erosion can also reduce emissions.  
Although enclosing storage piles can be an effective means to reduce wind erosion emissions 
enclosing stockpiles that are actively used is not economically feasible. 

Revolutions coal storage pile is subject to NSPS Subpart Y (Standards of Performance for Coal 
Preparation and Processing Plant). Revolution will operate according to a fugitive coal dust 
emissions control plan in which Revolution plans to use water sprays as a control measure to 
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minimize fugitive coal dust.  Inherent moisture content of the coal is expected to be 10 percent. 
This inherent moisture content of the coal along with regular water sprays will reduce the 
emissions from the storage piles and truck loading/unloading and is proposed as BACT for this 
operation. 

G.6.3 CRUSHER CONVEYORS AND MATERIAL TRANSFER 

PM10/PM2.5 emissions result from coal conveyor transfer and silo loading, as well as ash handling 
operations include conveying and transfer of ash into a storage bin.  

In reviewing the BACT alternatives to control emissions of non-fugitive PM10/PM2.5 from the facility, 
the control options listed in Table G-12 are considered. 

Table G-12    Control Options for Non-Fugitive Sources 

Pollutant Source Control Options 

PM10/PM2.5  

Non-Fugitive 

Crusher and Conveyor Transfers 
Silo and Day Bin Loading 
Ash Conveying and Transfer 

Fabric Filter (Baghouse) 
Electrostatic Precipitator (ESP) 
Wet Scrubber 
Cyclone Collection 
Enclosure 

Revolution will utilize covered conveyors to convey coal from the storage pile to the crusher and 
into a silo day bin and lock hoppers.  Wet suppression systems (spray nozzles) are an effective 
and technologically feasible control option for crushers and associated conveyors. Wet 
suppression systems can maintain relatively high material moisture contents throughout the 
processes and thus effectively control particulate emissions.  

The high moisture content of the coal along with covered conveyors, water sprays and 
baghouse control is proposed as BACT for coal crushing and conveying operations.  

In addition, Revolution will utilize a baghouse to control emissions from all coal conveyor transfer 
points and crushing operations.   

The ash removal system uses a vibrating conveyor to cool the ash and transport it into an 
enclosed silo. The conveyor will be covered and use a baghouse for particulate control.  

Fabric filters (Baghouse) provide the highest level of control (above 99 percent per EPA-452/F-03-
025) of PM10/PM2.5 emissions and are technologically feasible for the coal crushing and 
conveying operations. Since Revolution is applying the top ranked technologically feasible 
control, it is not necessary to evaluate any remaining control technologies with lower PM10/PM2.5 

control efficiencies for the coal crushing and conveying operations as well as the ash conveying 
operations. 
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Appendix H Air Pollution Control Equipment 
 

See BACT discussion in Appendix G.  
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Appendix I Federal/State Applicable Requirements 
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A review of federal and state air quality regulations is provided in Table I-1.  Each regulation is 
described in the following sections. 

Table I-13     Regulatory Applicability Summary 

 Federal Regulations Regulatory Citation Applicable 

I.1 
National Ambient Air Quality Standards 
(NAAQS)- (dispersion modeling) 

40 CFR Part 50 Yes 

I.2 Title V Operating Permit 40 CFR Part 70 No 
I.3 New Source Review (NSR) 40 CFR Part 52 Yes 
I.4 New Source Performance Standards  (NSPS) 40 CFR Part 60  Yes 
I.5 Air Pollutants (NESHAPs) 40 CFR Parts 61, 63 Yes 
I.6 Acid Rain Requirements 40 CFR Parts 72–78 No 

I.7 
Risk Management Programs For Chemical 
Accidental Release Prevention 

40 CFR Part 68 Yes 

I.8 State Rules 
I.8.1 General Requirements - Breakdowns UAC [R307-107] Yes 
I.8.2 Emission Inventories UAC [R307-150] Yes 

I.8.3 
Permit Requirements for New and Modified 
Sources 

UAC [R307-401] Yes 

I.1 NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) 

Primary National Ambient Air Quality Standards (NAAQS) are identified in 40 CFR Part 50 and 
define levels of air quality, which the United States Environmental Protection Agency (USEPA) 
deems necessary to protect the public health. Secondary NAAQS define levels of air quality, 
which the USEPA judges necessary to protect public welfare from any known, or anticipated 
adverse effects of a pollutant. Examples of public welfare include protecting wildlife, buildings, 
national monuments, vegetation, visibility, and property values from degradation due to 
excessive emissions of criteria pollutants. 

Specific standards for the following pollutants have been promulgated by USEPA: PM10, SO2, 
NOx, CO, ozone, lead, and PM2.5.  Revolution emits PM10, PM2.5, SO2, NOx, CO, and VOCs, a 
precursor to ozone.  The modeling report included in Appendix J evaluates all applicable 
NAAQS and demonstrates compliance. 

I.2 TITLE V (PART 70) OPERATING PERMIT 

Title V of the Clean Air Act (CAA) created the federal operating permit program.  These 
permitting requirements are codified in 40 CFR Part 70.  These permits are required for major 
sources with a Potential to Emit (PTE) (considering federally enforceable limitations) greater than 
100 tpy for any criteria pollutant, 25 tpy for all hazardous air pollutants (HAPs) in aggregate, or 10 
tpy of any single HAP.  Revolution is considered a minor source because the PTE of each criteria 
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pollutant is less than 100 tons per year, and the HAPs thresholds are also not exceeded. 
Greenhouse gas emissions are estimated to be greater than 100,000 tons per year CO2e.  On 
June 23, 2014, the U.S. Supreme Court issued its decision in Utility Air Regulatory Group v. EPA (No. 
12-1146).  The ruling stated that EPA may not treat greenhouse gases as an air pollutant for 
purposes of determining whether a source is a major source required to obtain a PSD or Title V 
permit.  Based on this decision the Revolution facility would remain a minor source.  Therefore, a 
Title V Operating permit is not needed for Revolution. 

I.3 NEW SOURCE REVIEW (NSR) REQUIREMENTS 

Carbon County is designated as an attainment area for all criteria pollutants.  As a result, an 
evaluation of the need for the use of offset emissions was not necessary.  

The prevention of significant deterioration (PSD) regulations codified in 40 CFR Part 52 could 
potentially apply to the proposed facility.  The PSD rule applies to: (1) a new major source that 
has the potential to emit 100 tons per year or more for any criteria pollutant for a facility that is 
one of the 28 industrial source categories listed in 40 CFR § 52.21(b)(1)(i)(a); or (2) a new major 
source that has the potential to emit 250 tons per year or more if the facility is not on the list of 
industrial source categories; or (3) a modification to an existing major source that results in a net 
emission increase greater than a PSD significant emission rate as specified in 40 CFR § 52.21 
(b)(23)(i); or (4) a modification to an existing minor source that is major in itself.  The proposed 
permitting action does not trigger any PSD actions. 

I.4 NEW SOURCE PERFORMANCE STANDARDS (NSPS) 

New Source Performance Standards (NSPS) in 40 CFR Part 60 are applicable to new, modified, or 
reconstructed stationary sources that meet or exceed specified applicability thresholds. The 
following standards are applicable to the equipment proposed for the Revolution facility.   

I.4.1 SUBPART DC 

Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam 
Generating Units) is applicable to Revolution’s 73.88 MMBtu/hr auxiliary boiler. The boiler is fired 
on pipeline natural gas and is used to produce steam which is used in various processes 
throughout the facility.    

I.4.2 SUBPART KB 

Subpart Kb outlines the Standards of Performance for Volatile Organic Liquid Storage Vessels 
(Including Petroleum Liquid Storage Vessels for Which Construction, Reconstruction, or 
Modification Commenced After July 23, 1984.  This standard does not apply to Revolution’s 
storage tanks because all storage tanks are less than 1,589.874 m3 and are used to store 
petroleum products prior to a custody transfer.   
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I.4.3 SUBPART Y  

Subpart Y (Standards of Performance for Coal Preparation and Processing Plant) is applicable to 
Revolution since the facility will process more than 200 tons per day of coal. Prior to startup, 
Revolution will prepare and submit a fugitive coal dust emissions control plan to the 
Administrator. Revolution’s coal storage pile and processing and conveying equipment will 
operate in accordance with the fugitive coal dust emissions control plan. Revolution plans to use 
water sprays as a control measure to minimize fugitive coal dust.  In addition, Revolution will 
utilize a baghouse to control emissions from coal conveying, transfer and crushing operation.   

Revolution believes that their pyrolysis and gasification burner system do not meet the definition 
of a thermal dryer under this subpart. Thermal dryers as defined under this Subpart reduce the 
moisture content of coal 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. The burner systems at the coal to liquids facility reduce the moisture content in the coal 
but the exhaust is not vented to the atmosphere.    

I.4.4 SUBPART IIII  

40 CFR Part 60, Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines) is applicable to Revolution’s emergency generator engine and fire pump 
engine. 

I.5 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS (NESHAPS) 

Two sets of National Emissions Standards for Hazardous Air Pollutants (NESHAPs) may potentially 
apply to Revolution.  The first NESHAP regulations were developed under the auspices of the 
original CAA.  These standards are codified in 40 CFR Part 61, and address a limited number of 
pollutants and industries.  40 CFR Part 61 regulations do not apply to this facility. 

Newer regulations are codified in 40 CFR Part 63 under the authority of the 1990 Clean Air Act 
Amendments (CAAA).  These standards regulate HAP emissions from specific source categories 
and typically affect only major sources of HAPs, however some affect minor sources of HAPs.  
Part 63 regulations are frequently called Maximum Achievable Control Technology (MACT) 
standards.  Major HAP sources have the PTE 10 tpy or more of any single HAP or 25 tpy or more of 
all combined HAP emissions.  At the Revolution facility, potential emissions of individual HAPs will 
be less than 10 tpy and combined HAP emissions will be less than 25 tpy. 
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I.5.1 SUBPART Q 

Subpart Q (National Emission Standards for Hazardous Air Pollutants for Industrial Process Cooling 
Towers) does not apply to Revolutions cooling tower as they are not anticipated to use 
chromium based water treatment chemicals.   

I.5.2 SUBPART ZZZZ  

Subpart ZZZZ (National Emission Standards for Hazardous Air Pollutants for Stationary Internal 
Combustion Engines) is applicable to Revolution’s emergency generator and fire pump engine. 
The two engines are subject to Subpart ZZZZ as new reciprocating internal combustion engines 
as they were constructed after June 12, 2006. However, both engines meet ZZZZ requirements by 
complying with 40 CFR 60, Subpart IIII requirements as stated in section 40 CFR 63.6590(c)(1). 

I.5.3 SUBPART JJJJJJ 

Subpart JJJJJJ (National Emission Standards for Hazardous Air Pollutants for Industrial, 
Commercial, and Institutional Boilers Area Sources) does not apply to Revolutions auxiliary boiler 
as it burns only gaseous fuel and meets the definition of a gas fired boiler as defined in the 
subpart.    

I.6 ACID RAIN REQUIREMENTS 

The acid rain requirements codified in 40 CFR Parts 72-78 apply only to utilities and other facilities 
that combust fossil fuel and generate electricity for wholesale or retail sale.  The Title IV Acid Rain 
Program is for sources that use coal as a source of combustion and sources that produce over 
25 MW of power. Revolution does not meet the criteria necessary to be applicable to this part. 

I.7 RISK MANAGEMENT PROGRAMS FOR CHEMICAL 
ACCIDENTAL RELEASE PREVENTION 

The facility is subject to the Chemical Accidental Release Prevention Program and will be 
required to develop a Risk Management Plan (RMP).  Facilities that produce, process, store, or 
use any regulated toxic or flammable substance in excess of the thresholds listed in 40 CFR Part 
68 must develop a RMP.  The facility will have a 30,000 gallon liquefied petroleum gas (LPG) 
storage tank which has the capacity to contain approximately 111,000 pounds of propane or 
LPG.  The applicable threshold for propane is 10,000 pounds stored at a single vessel or group of 
vessels that are connected or stored together.  A RMP appears to be necessary for this facility. 
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I.8 STATE RULES 

The Utah Division of Administrative Rules (DAR) promulgates several emissions regulations that 
apply to Revolution in addition to those listed above. 

I.8.1 GENERAL REQUIREMENTS – BREAKDOWNS 

UAC R307-107 indicates the applicable general requirements for breakdown events.  
Breakdowns will be reported within 24 hours of an incident with a written description of the 
event.  Revolution’s will comply with the procedures and requirements outlined in R307-107 and 
submit the necessary information and reports to UDAQ related to excess emissions due to 
startup, shutdown, scheduled maintenance, safety measures, upsets and breakdowns.   

I.8.2 EMISSION INVENTORIES 

UAC R307-150 establishes requirements for emission inventory submittals.  Revolution will comply 
with this rule where appropriate. 

I.8.3 PERMIT: NEW AND MODIFIED SOURCES   

UAC R307-401 establishes the permitting requirements for any new and modified sources.  
Revolution will comply with any permitting requirements as defined in the rule and that applies 
to the Approval Order.
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Appendix J  Emissions Impact Analysis 
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Purpose  

1.0 PURPOSE 

This air quality modeling report, “AERMOD Modeling Report to Assess Ambient Air Quality 
Impacts,” documents the methodology used to prepare the air quality analyses in support of a 
Notice of Intent (NOI) application by Revolution Fuels, LLC (Revolution).  Revolution is proposing 
to construct a new coal to liquid facility outside of Wellington, Utah (Approximate Address: 
Ridge Road at Farnham Wellington, UT 39.536365, -110.690361).  The facility operations will 
include coal handling, coal gasification, ash handling, syngas treatment and product 
upgrading.  The facility is expected to produce diesel fuel, jet fuel, liquefied petroleum gas 
(LPG), and naphtha as products with a coal throughput of 500 tons per day. Figure 1.1, below, 
presents the general location and Public Access Boundary (PAB) of the facility. The proposed 
facility plot plan, Figure 1.1 and a map of AERMOD modeled sources and onsite buildings are 
provided in Appendix B.  
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Purpose  

Figure 1.1   General Location Map and Facility Public Access Boundary
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Model Description / Justification  

 

2.0 MODEL DESCRIPTION / JUSTIFICATION 

AERMOD was chosen as the most appropriate model for use in the analysis.  AERMOD is the 
United States Environmental Protection Agency (USEPA)–approved dispersion model and one of 
the most frequently used regulatory dispersion models in the United States.  In addition to 
AERMOD, the complimentary computer models BPIP-Prime, AERMAP, AERSURFACE and AERMET 
were utilized in this analysis.  BPIP-Prime was utilized to calculate downwash associated with 
structures at the source.  AERMAP was utilized to assess terrain and elevation data throughout 
the modeling domain.  Finally, AERMET/AERSURFACE was used to preprocess meteorological 
data for this analysis, including local surface and upper air data.  

All the models selected were applied as recommended in EPA’s Guideline on Air Quality 
Models, and in a manner consistent with guidance in Utah Division of Air Quality’s (UDAQ's) 
Modeling Guidelines as currently documented on the UDAQ website at: 

http://www.airquality.utah.gov/Planning/Modeling/NSR_Permit_Modeling/Modguint.htm 

This AERMOD application utilized source data consistent with the proposed emissions inventory 
and a model receptor network and domain that meet all EPA and UDAQ recommendations to 
ensure a complete dispersion analysis that captured maximum potential impacts. 
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Modeling Requirements  

3.0 MODELING REQUIREMENTS 

In order to assess what modeling was required for the associated NOI, facility-wide project 
emissions were calculated for the future Potential to Emit (PTE) utilizing the proposed facility set 
up. These emissions were utilized to assess which modeling criterion were met and what 
modeling was therefore required.  

Table 3-1 below compares the facility’s total controlled PTE for all criteria pollutants against 
UDAQ modeling thresholds.  UDAQ does not have a modeling threshold established for PM2.5. 
However, PM2.5 modeling was assumed to apply as the PM2.5 emissions would exceed the PM10 
non-fugitive modeling threshold.  

Table 3-1: Project PTE vs. UDAQ Modeling Thresholds 

Modeling Analysis 
Requirement 

PM10 
Fugitive 

PM10 
Non-fugitive 

PM2.5 
 

NO2 SO2 CO 

TPY TPY TPY TPY TPY TPY 
Proposed Facility-Wide PTE 1.5 27.4 28.91 93.4 1.9 95 

Modeling Threshold 5 15  40 40 100 
Modeling Required No Yes Yes Yes No No 

In addition, since the proposed operating scenario contains natural gas burning and tank 
product storage, hazardous air pollutant (HAP) emissions were calculated and compared to 
UDAQ’s modeling thresholds for each pollutant. Emissions calculations for HAPs assume that all 
emission points are vertically unrestricted and less than 50 meters from the property boundary; 
an assumption that most conservatively estimates HAPs emissions.   Table 3-2 below shows the 
comparison of estimated facility-wide HAP emissions with UDAQ's modeling thresholds.   

Table 3-2: Proposed HAP's Emission vs. UDAQ HAP's Modeling Thresholds 

Pollutant 
 

Emissions 
(lb/hr) 

Emissions 
(tpy) 

Averaging Time 
 

Emission 
Threshold Value 

(lb/hr) 

Modeling 
Required? 

 
Benzene 1.04E-02 5.78E-03 Chronic, 8 Hour 0.3163 No 
Dichlorobenzene 5.47E-04 1.95E-03 Chronic, 8 Hour 11.905 No 
1,3 butadiene 6.02E-05 1.51E-05 Chronic, 8 Hour 0.292 No 
Formaldehyde 3.51E-02 1.22E-01 Acute, 1hour 0.0567 No 
Hexane 8.20E-01 2.92E+00 Chronic, 8 Hour 34.895 No 
Napthalene 4.08E-04 1.02E-03 Chronic, 8 Hour 10.381 No 
Toluene 5.09E-03 6.40E-03 Chronic, 8 Hour 14.922 No 
Xylene 2.44E-03 6.10E-04 Chronic, 8 Hour 85.97 No 
Acetaldehyde 1.44E-03 3.61E-04 Acute, 1hour 6.9363 No 
Acrolein 2.24E-04 5.60E-05 Chronic, 8 Hour 0.0353 No 
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Emission and Source Data  

4.0 EMISSION AND SOURCE DATA 

Modeled emissions included all sources of all pollutants emitted above UDAQ modeling 
thresholds in the emission inventory and submitted with this application.  UDAQ has not 
established a modeling threshold for PM2.5. In absence of the established threshold, PM2.5 
modeling applicability was assessed using the same criterion as PM10.   
 
Emission rates represent the maximum anticipated operating rates for the averaging period 
modeled, taking into account the maximum hours per day of operation requested in the 
application for all averaging periods.  For that reason, emission rates for PM2.5 and NO2 (which 
have both short term and annual average impact standards) were prepared to allow modeling 
with separate emission rates for the short term averaging period and the long term averaging 
period if needed, however, the modeling documented in this report demonstrated compliance 
with the NAAQs using the short term maximum emissions rates. 

The project area is located 2.25 miles east of Wellington, Utah and is shown in Figure 1.  All 
proposed project emission sources are contained within the established Public Access Boundary 
(PAB). The PAB defines the limit of public access into the project area, and is where the ambient 
air boundary begins.  

Emissions release parameters and emissions rates used in the modeling are included in Appendix 
A of this report.   All release parameters, locations and dimensions were provided by the 
proponent for the project. 
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Receptor Network  

5.0 RECEPTOR NETWORK 

The model receptor network used in this analysis included a mix of fence line receptors along 
the property boundary and gridded Cartesian receptors outside of the property boundary.  The 
fence line receptors were spaced at 25 meter (m) intervals to ensure small scale concentration 
maxima were resolved.  Outside of the property boundary, an initial 50-m resolution receptor 
grid was utilized to a distance of 200-m from the source boundary.  This grid was followed by a 
100-m receptor grid that extended to a distance of one kilometer (km) from the PAB.  This grid 
was followed by a 250-m receptor grid that extended to a distance of five km from the PAB.  
Finally, a 500-m receptor grid extended to a distance of 10 km from the PAB to ensure all far field 
effects were captured in the modeling analysis. As noted earlier, the property boundary was 
defined as the limit of public access.  
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Elevation Data  

6.0 ELEVATION DATA 

The AERMAP program was used to determine elevations for all model buildings, source bases, 
and model receptors, and to process elevation and terrain data to be ready for the AERMOD 
analysis. All elevation heights used in this modeling analysis were calculated using the National 
Elevation Dataset (NED), distributed by the United States Geologic Service (USGS), which are 
based on North American Datum 1983 (NAD83). The data set had a resolution of 1 arc-second. 

The NAD83 NED data was downloaded from the National Elevation Seamless Server.  All AERMAP 
preprocessing files are provided electronically for verification. AERMAP was utilized in 
accordance with EPA guidance and UDAQ modeling guidelines. All source and building 
locations were provided by the proponent in NAD83 coordinates allowing no need for offsets to 
be calculated when processing AERMAP with USGS NAD83 files.  

 Revolution Fuels, Coal to Liquid Facility 
                                      Air Quality Modeling Report 6-9 



Meteorological Data  

7.0 METEOROLOGICAL DATA 

The U.S. EPA recommends that five years (preferably consecutive years) of representative 
National Weather Service (NWS) meteorological data be used in AERMOD, or at least one year 
of onsite data (40 CFR Part 51, Appendix W, §8.3.1.2).  In accordance with this guidance, five 
consecutive years of AERMOD-ready meteorological data was provided by Tom Orth of UDAQ 
(2008-2012).  These data were developed using AERMAP from NWS surface meteorological 
conditions collected at Carbon County Airport, located in Price, UT and upper air data 
collected by the NWS in Salt Lake City, UT. 

 The meteorological data used for the modeling is included electronically for the project record. 
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Rural / Urban Land Use Classification  

8.0 RURAL / URBAN LAND USE CLASSIFICATION 

For modeling purposes, the rural/urban classification of an area is determined by either the 
dominance of a specific land use or by population data in the study area. Generally, if the sum 
of heavy industrial, light-moderate industrial, commercial, and compact residential (single and 
multiple family) land uses within a three kilometer radius from the facility are greater than 50%, 
the area is classified as urban. Conversely, if the sum of common residential, estate residential, 
metropolitan natural, agricultural rural, undeveloped (grasses), undeveloped (heavily wooded) 
and water surfaces land uses within a three kilometer radius from the facility are greater than 
50%, the area is classified as rural. Alternatively, if the population is greater than 750 persons per 
km2, the area is also classified as urban.  

Rural land use in the area surrounding the proposed Project is much greater than 50%. Thus, the 
rural classification was used in the modeling. 
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Ozone Limiting Method for Evaluating NO2 Impacts  

9.0 OZONE LIMITING METHOD FOR EVALUATING NO2 
IMPACTS 

The Ozone Limiting method (OLM), which is a non-regulatory option in AERMOD, was used to 
evaluate the impact of NO2 in the near vicinity of the project area. OLM involves an initial 
comparison of the estimated maximum NOx concentration and the ambient ozone 
concentration to determine the limiting factor in the formation of NO2. If the ozone 
concentration is greater than the maximum NOx concentration, total conversion is assumed. If 
the NOx concentration is greater than the ozone concentration, the formation of NO2 is limited 
by the ambient ozone concentration. The method also uses a correction factor to account for 
in-stack conversion of NOx to NO2.  

Seasonal ozone and 1-hour and annual NO2 background values were provided by Tom Orth of 
UDAQ and were used with OLM in the analysis. In-stack and equilibrium ratios were also 
provided by UDAQ for use in the OLM analysis. All UDAQ-provided values used in the OLM 
analysis, are shown in Table 9-1 below.  

Table 9-1: UDAQ-Provided OLM Ratio and Background Values 

In-Stack Ratio (All Sources) 0.25 

Equilibrium Ratio 0.9 

Ozone Background (seasonal) winter 70 ppb 

spring 66 ppb 

summer 66 ppb 

fall 58 ppb 

NO2 Background  

 

64 µg/m3 (1-hour) 

20 µg/m3 (annual) 
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Background Concentrations  

10.0 BACKGROUND CONCENTRATIONS 

To evaluate the potential impacts of emissions from the Revolution Project on the public, the 
dispersion modeling evaluation must consider the existing background concentrations of 
pollutants in the area where impacts are being evaluated.  The background concentration of a 
given pollutant is added to the modeled impact from the Project, and the result is compared to 
the EPA's National Ambient Air Quality Standards (NAAQs).  

Facility-wide PTE calculations were utilized to determine if UDAQ modeling criterions were met 
and what modeling was therefore required for the Project.  The criteria air pollutants which are 
regulated under Utah law are carbon monoxide (CO), lead (Pb), sulfur dioxide (SO2), particulate 
matter less than or equal in diameter to 10 microns (PM10), particulate matter less than or equal 
in diameter to 2.5 microns (PM2.5), ozone (O3), and nitrogen dioxide (NO2). Criteria pollutants 
directly emitted by operations from the Project, which exceeded the Utah modeling thresholds1 
and were evaluated in the dispersion modeling analysis, are PM10, PM2.5, and NO2.   O3 was not 
analyzed as part of this modeling effort due to the photochemical formation of O3; atmospheric 
chemistry is not able to be modeled in a steady state Gaussian plume model such as AERMOD. 

Tom Orth of UDAQ provided 1-hour and annual background concentrations for NO2, as shown in 
Table 9-1. For all other background values necessary for the permitting analysis, Mr. Orth 
suggested referencing U.S. EPA’s Air Quality System (AQS) Data Mart, available here: 
http://www.epa.gov/airdata/. 

PM10 and PM2.5 background concentrations for this permitting analysis were determined based 
on the standard-related summary data available on the AQS Data Mart, Air Quality Statistics 
Report site available here: http://www.epa.gov/airdata/ad_rep_con.html. 

PM10 and PM2.5 monitoring data were not available for Carbon County, Utah, within which the 
proposed facility lies, for reporting years 2012-2014. Washington County was selected as the 
most representative source of background PM10 and PM2.5 concentrations, based on a 
comparison of regional population densities and near-field emissions sources.  Background 
concentrations for PM10, PM2.5, and NO2 used in this analysis are presented in Table 10-1 below.  
  

1 UDAQ has not established a modeling threshold for PM2.5. In absence of the established 
threshold, PM2.5 modeling applicability was assessed using the same criterion as PM10. 
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Background Concentrations  

Table 10-1: Background Concentration Values to Be Used for the Modeling Analysis 

Pollutant Averaging 
Period 

Background Concentration  
(µg/m3) 

NAAQS Standard 
(µg/m3) 

PM2.5 
24-hr 11(a) 35 

Annual 6.6(b) 12 

PM10 24-hr 47(c) 150 

NO2 
1-hr 64  188 

Annual 20 100 

(a) Represents the 98th percentile of the daily average measurements for the year, averaged 
over three years of data (2012-2014).  Air Quality Statistics Report available for query here: 
http://www.epa.gov/airdata/ad_rep_con.html 

(b) Represents the highest Weighted Annual Mean (mean weighted by calendar quarter) over 
three years of data (2012-2014). Monitor values report is available for query here: 
http://www.epa.gov/airdata/ad_rep_mon.html 

(c) Represents the first maximum 24-hour value for 2014. No data exists for 2013 or 2012. Monitor 
values report is available for query here: http://www.epa.gov/airdata/ad_rep_mon.html 
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Evaluation of Compliance With Standards  

11.0 EVALUATION OF COMPLIANCE WITH STANDARDS 

For the NSR criteria pollutant modeling associated with this analysis, total modeled 
concentrations were added to the approved background concentrations.  The resultant total 
impacts were compared to the NAAQS.  Al l modeled impacts were below the NAAQS for the 
facility.   
 

Table 11-1: Compliance with NAAQS 

Revolution Impacts 

All Sources 
Pollutant  Averaging 

period 
Background 

(µg/m3) 
Model Results 

Initial 
Construction 

(µg/m3) 

Total  
(µg/m3) 

NAAQS 
Standard 
(µg/m3) 

Percent of 
Standard 

PM2.5a 24-hr 11 10.80 21.80 35 62.28% 

PM2.5c Annual 6.6 2.87 9.47 12 78.89% 

PM10b 24-hr 47 39.49 86.49 150 57.66% 

NO2a,d 1-hr 64 84.07 148.07 188 78.76% 

NO2c, d Annual 20 3.51 23.51 100 23.51% 
a. 8th high value averaged over 5 year modeled period. 

  
  

b. Highest 6th high over five years modeled. 
  

  
c. Highest 1st high (averaged over five years modeled for PM2.5) 
d. Using OLM 
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Electronic Copies of The Modeling Files  

12.0 ELECTRONIC COPIES OF THE MODELING FILES 

Electronic copies of the facility emission inventory and all input, output, and supporting modeling 
files necessary to duplicate the model results accompany the submittal of this final modeling 
report.  
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Revolution Fuels, LLC Emissions Inventory

POINT SOURCES

Source ID

Stack 
Release 

Type 
(Beta)

FLAT 
(Non-

Default)
Source Description Easting

(x)
Northing

(Y)
Base 

Elevation 
Stack
Height Temperature Exit 

Velocity
Stack 

Diameter PM10 PM10_ANN PM2.5 PM2.5_AN NO2

(m) (m) (m) (m) (K) (m/s) (m) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr)
COALBH Coal handling baghouse 527072.00 4376334.00 1643.58 3.66 0.00 40.45 0.6096 0.007134 0.009765 0.001080 0.001479
SILOBH Coal silo baghouse 527077.00 4376337.00 1643.64 17.98 0.00 40.45 0.6096 0.016684 0.026190 0.012709 0.017904

F Gasification flue gas without SCR 527116.00 4376333.00 1643.92 9.35 394.26 116.59 0.76 2.776955 11.663211 2.776955 11.663211 20.349600
ASHBH Ash handling baghouse 527093.00 4376330.00 1643.65 3.6576 338.71 40.45 0.6096 0.0002354 0.00102335 3.565E-05 0.000155
BINBH Ash bin baghouse 527095.00 4376330.00 1643.66 17.983 338.71 40.45 0.6096 0.0002354 0.00102335 3.565E-05 0.000155

E Flare Pilot 526851.00 4376441.00 1645.03 15.24 699.82 61 0.61 0.01 0.03 0.01 0.03 0.05
H Activation/Regeneration Heater #1 527149.00 4376478.00 1645.27 7.62 644.26 3.2 0.5 0.01 0.02 0.01 0.02 0.06
I Activation/Regeneration Heater #2 527149.00 4376453.00 1644.87 7.62 616.48 3.7 0.3 0.00 0.01 0.00 0.01 0.03
B Product Upgrading Heater #1 527019.00 4376459.00 1645.53 15.24 694.26 10.5156 0.2032 0.04 0.15 0.04 0.15 0.24
C Product Upgrading Heater #2 527019.00 4376483.00 1646 15.24 647.04 10.668 0.3048 0.08 0.32 0.08 0.32 0.50
G Auxillary boiler 527147.00 4376340.00 1644.45 15.24 449.82 12.4968 0.9144 0.55 0.14 0.55 0.14 3.62156863
J Emergency generator (diesel) 527149.00 4376505.00 1646.02 3.81 749.82 70.229 0.254 0.36 0.09 0.36 0.09 12.91

960 Fire water pump (diesel) 526942.00 4376455.00 1645.52 3.66 748.15 47.055 0.127 0.07 0.02 0.07 0.02 1.20
920 Cooling Tower 526995.00 4376450.00 1645.36 10.058 313.71 15.24 0.6096 3.91704 16.451568 3.91704 16.451568
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Revolution Fuels, LLC Emissions Inventory

Area Sources

Source ID FLAT 
(Non-Default) Source Description Easting

(X)
Northing

(Y)
Base 

Elevation
Release 
Height

Easterly 
Length

Northerly 
Length

Angle 
from North

Initial Vertical 
Dimension PM10 PM10_ANN PM2.5 PM2.5_AN

(m) (m) (m) (m) (m) (m) (m) (lb/hr) (tpy) (lb/hr) (tpy)
COAL_STORAGE Coal Storage Pile 527047.00 4376373.00 1644.04 5 11 15 0.36 1.36 0.05 0.20
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Revolution Fuels, LLC Emissions Inventory

Volume Sources Total For Paved Haul Road

Source ID
FLAT 
(Non-

Default)
Source Description Easting

(x)
Northing

(Y)
Base 

Elevation 
Release
Height

Init. 
Horizontal
Dimension

Init. Vertical
Dimension PM10 PM10_ANN PM2.5 PM2.5_AN NO2 PM10 PM10_ANN PM2.5 PM2.5_AN NO2

(m) (m) (m) (m) (m) (m) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr) (lb/hr) (tpy) (lb/hr) (tpy) (lb/hr)
TRK_DMP Truck Unloading 527031.00 4376329.00 1643.55 0.43 4.186 0.395 7.13E-02 9.76E-02 1.08E-02 1.48E-02 0.00E+00 Assumes a drop height of 0.5 meters. 0.07 0.10 0.01 0.01
HR1_0001 Paved Haul Road 526372.44 4376247.32 1648.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04 Total for access roads divided by 137 volume sources along road. 0.015352 0.067242 0.003813 0.016701 0.013852
HR1_0002 Paved Haul Road 526380.81 4376247.30 1647.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0003 Paved Haul Road 526389.18 4376247.29 1647.42 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0004 Paved Haul Road 526397.55 4376247.27 1647.15 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0005 Paved Haul Road 526405.92 4376247.26 1646.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0006 Paved Haul Road 526414.29 4376247.24 1646.61 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0007 Paved Haul Road 526422.66 4376247.22 1646.34 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0008 Paved Haul Road 526431.03 4376247.21 1646.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0009 Paved Haul Road 526439.40 4376247.19 1645.79 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0010 Paved Haul Road 526447.77 4376247.18 1645.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0011 Paved Haul Road 526456.14 4376247.16 1645.14 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0012 Paved Haul Road 526464.51 4376247.14 1644.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0013 Paved Haul Road 526472.88 4376247.13 1644.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0014 Paved Haul Road 526481.25 4376247.11 1644.42 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0015 Paved Haul Road 526489.62 4376247.10 1644.22 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0016 Paved Haul Road 526497.99 4376247.08 1644.01 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0017 Paved Haul Road 526506.36 4376247.06 1643.81 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0018 Paved Haul Road 526514.73 4376247.05 1643.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0019 Paved Haul Road 526523.10 4376247.03 1643.49 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0020 Paved Haul Road 526531.47 4376247.02 1643.33 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0021 Paved Haul Road 526539.84 4376247.00 1643.19 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0022 Paved Haul Road 526548.21 4376246.98 1643.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0023 Paved Haul Road 526556.58 4376246.97 1642.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0024 Paved Haul Road 526564.95 4376246.95 1642.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0025 Paved Haul Road 526573.32 4376246.94 1642.78 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0026 Paved Haul Road 526581.69 4376246.92 1642.71 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0027 Paved Haul Road 526590.06 4376246.90 1642.63 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0028 Paved Haul Road 526598.43 4376246.89 1642.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0029 Paved Haul Road 526606.80 4376246.87 1642.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0030 Paved Haul Road 526615.17 4376246.86 1642.38 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0031 Paved Haul Road 526623.54 4376246.84 1642.3 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0032 Paved Haul Road 526631.91 4376246.82 1642.24 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0033 Paved Haul Road 526640.28 4376246.81 1642.2 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0034 Paved Haul Road 526648.65 4376246.79 1642.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0035 Paved Haul Road 526657.02 4376246.78 1642.14 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0036 Paved Haul Road 526665.39 4376246.76 1642.12 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0037 Paved Haul Road 526673.76 4376246.74 1642.1 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0038 Paved Haul Road 526682.13 4376246.74 1642.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0039 Paved Haul Road 526690.50 4376246.78 1642.06 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0040 Paved Haul Road 526698.87 4376246.81 1642.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0041 Paved Haul Road 526707.24 4376246.85 1642.04 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0042 Paved Haul Road 526715.61 4376246.89 1642.03 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0043 Paved Haul Road 526723.97 4376246.93 1642.02 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0044 Paved Haul Road 526732.34 4376246.97 1641.99 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0045 Paved Haul Road 526740.71 4376247.00 1641.97 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0046 Paved Haul Road 526749.08 4376247.04 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0047 Paved Haul Road 526757.45 4376247.08 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0048 Paved Haul Road 526765.82 4376247.12 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0049 Paved Haul Road 526774.19 4376247.15 1641.95 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0050 Paved Haul Road 526782.56 4376247.19 1641.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0051 Paved Haul Road 526790.93 4376247.23 1641.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0052 Paved Haul Road 526799.30 4376247.27 1641.89 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0053 Paved Haul Road 526807.67 4376247.31 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0054 Paved Haul Road 526816.04 4376247.34 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0055 Paved Haul Road 526824.41 4376247.38 1641.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0056 Paved Haul Road 526832.78 4376247.42 1641.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0057 Paved Haul Road 526841.15 4376247.46 1641.83 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0058 Paved Haul Road 526849.52 4376247.49 1641.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0059 Paved Haul Road 526857.89 4376247.53 1641.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0060 Paved Haul Road 526866.26 4376247.57 1641.74 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0061 Paved Haul Road 526874.63 4376247.61 1641.75 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0062 Paved Haul Road 526883.00 4376247.65 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0063 Paved Haul Road 526891.37 4376247.68 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0064 Paved Haul Road 526899.74 4376247.72 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0065 Paved Haul Road 526908.11 4376247.76 1641.75 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0066 Paved Haul Road 526916.48 4376247.80 1641.76 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0067 Paved Haul Road 526924.85 4376247.84 1641.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0068 Paved Haul Road 526933.22 4376247.87 1641.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0069 Paved Haul Road 526941.59 4376247.91 1641.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0070 Paved Haul Road 526949.96 4376247.95 1641.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0071 Paved Haul Road 526958.33 4376247.99 1641.98 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0072 Paved Haul Road 526966.70 4376248.02 1642.05 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0073 Paved Haul Road 526975.07 4376248.06 1642.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0074 Paved Haul Road 526983.44 4376248.10 1642.21 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04

Comments, assumptions made, etc.
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Revolution Fuels, LLC Emissions Inventory

HR1_0075 Paved Haul Road 526991.81 4376248.14 1642.27 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0076 Paved Haul Road 527000.18 4376248.18 1642.32 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0077 Paved Haul Road 527008.55 4376248.21 1642.37 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0078 Paved Haul Road 527016.92 4376248.25 1642.44 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0079 Paved Haul Road 527025.29 4376248.29 1642.5 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0080 Paved Haul Road 527033.29 4376248.69 1642.57 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0081 Paved Haul Road 527033.21 4376257.06 1642.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0082 Paved Haul Road 527033.13 4376265.43 1642.8 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0083 Paved Haul Road 527033.05 4376273.80 1642.91 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0084 Paved Haul Road 527032.97 4376282.17 1642.99 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0085 Paved Haul Road 527032.89 4376290.54 1643.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0086 Paved Haul Road 527032.81 4376298.91 1643.16 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0087 Paved Haul Road 527032.73 4376307.28 1643.26 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0088 Paved Haul Road 527032.64 4376315.65 1643.37 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0089 Paved Haul Road 527032.56 4376324.02 1643.49 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0090 Paved Haul Road 527032.48 4376332.39 1643.6 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0091 Paved Haul Road 527032.40 4376340.76 1643.69 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0092 Paved Haul Road 527032.32 4376349.13 1643.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0093 Paved Haul Road 527032.24 4376357.50 1643.86 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0094 Paved Haul Road 527032.16 4376365.87 1643.94 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0095 Paved Haul Road 527032.08 4376374.24 1644.06 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0096 Paved Haul Road 527032.00 4376382.61 1644.17 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0097 Paved Haul Road 527031.92 4376390.98 1644.29 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0098 Paved Haul Road 527031.84 4376399.35 1644.41 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0099 Paved Haul Road 527031.76 4376407.72 1644.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0100 Paved Haul Road 527031.68 4376416.09 1644.7 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0101 Paved Haul Road 527031.60 4376424.45 1644.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0102 Paved Haul Road 527031.52 4376432.82 1645 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0103 Paved Haul Road 527038.93 4376433.87 1645 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0104 Paved Haul Road 527047.30 4376433.97 1644.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0105 Paved Haul Road 527055.67 4376434.08 1644.93 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0106 Paved Haul Road 527064.04 4376434.19 1644.9 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0107 Paved Haul Road 527072.40 4376434.29 1644.87 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0108 Paved Haul Road 527080.41 4376433.41 1644.82 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0109 Paved Haul Road 527086.73 4376427.92 1644.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0110 Paved Haul Road 527090.69 4376421.35 1644.57 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0111 Paved Haul Road 527090.77 4376412.98 1644.45 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0112 Paved Haul Road 527090.85 4376404.61 1644.33 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0113 Paved Haul Road 527090.93 4376396.24 1644.21 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0114 Paved Haul Road 527091.01 4376387.87 1644.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0115 Paved Haul Road 527091.09 4376379.50 1644.04 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0116 Paved Haul Road 527091.17 4376371.13 1643.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0117 Paved Haul Road 527091.25 4376362.76 1643.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0118 Paved Haul Road 527091.33 4376354.39 1643.82 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0119 Paved Haul Road 527091.42 4376346.02 1643.77 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0120 Paved Haul Road 527091.50 4376337.65 1643.71 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0121 Paved Haul Road 527091.58 4376329.28 1643.64 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0122 Paved Haul Road 527091.66 4376320.91 1643.55 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0123 Paved Haul Road 527091.74 4376312.54 1643.47 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0124 Paved Haul Road 527091.82 4376304.17 1643.39 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0125 Paved Haul Road 527091.90 4376295.80 1643.32 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0126 Paved Haul Road 527091.98 4376287.43 1643.26 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0127 Paved Haul Road 527092.06 4376279.06 1643.19 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0128 Paved Haul Road 527092.14 4376270.69 1643.13 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0129 Paved Haul Road 527092.22 4376262.32 1643.08 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0130 Paved Haul Road 527092.30 4376253.95 1643.02 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0131 Paved Haul Road 527088.99 4376248.92 1642.96 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0132 Paved Haul Road 527080.62 4376248.89 1642.88 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0133 Paved Haul Road 527072.25 4376248.86 1642.84 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0134 Paved Haul Road 527063.88 4376248.83 1642.79 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0135 Paved Haul Road 527055.52 4376248.80 1642.74 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0136 Paved Haul Road 527047.15 4376248.77 1642.68 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
HR1_0137 Paved Haul Road 527038.78 4376248.74 1642.62 2.55 4.186 2.372 1.12E-04 4.91E-04 2.78E-05 1.22E-04 1.01E-04
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Appendix B Proposed Facility Plot Plan, Model Sources and 
Site Layout 
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TCG Coal & Ash Handling 
200-1: Coal storage pile
200-2: Truck unloading
200-3: Coal handling baghouse
200-4: Coal silo baghouse 
240-1: Ash handling baghouse 
240-2: Ash bin baghouse
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Tad Anderson <tdanderson@utah. gov>

Re: Revolution Fuels NOI
1 message

Marty Gray <martygray@utah.gov>
To: "Armer, Melissa" <melissa.armer@stantec.com>
Cc: "Anderson, Tad" <tdanderson@utah.gov>

Mon, May 18,2015 al l2:O7 PM

Thanks Melissa.

On Mon, May 18, 2015 at 11:57 AM, Armer, Melissa <melissa.armer@stantec.com> wrote:

; Morty,

i Per our discussion this morning. The Revolution Fuels NOI does not contoin confidentiol business
I informotion. The box morked confideniiolinformotion on Form 0l inodvertently remoined checked,

however the NOI does not contoin confidentiol business informotion. I will follow-up with Tod Anderson
: todoy to discuss the NOl.

t
1

Melisso

Melisso Armer, P.E.

Project Engineer
7669 V'lesl Riverside Drive, Suite
Phone: (208) 853-0883 x 1 03
Fox: (208) 853-0884
melissa.armer@stantec.com

l0l Boise lD 83714-6183

ffismnrmc

celebroling 60 years of communiiy. creotivity, qnd client relolionships.

The content of lhis emoil is ihe confidentiol properiy of Sloniec ond should noi be copied, modified, reironsmitted, or used for ony purpose excepl
wilh Stonlec's written ouihorizoiion. lf you ore not lhe intended recipient, pleose deleie oll copies ond notify us immediotely.

(il peose consider the environmeni before priniing lhis emoii.

Martin Gray
MNSR Section Manager
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Questions from NOI dated May 8, 20L5

Coal Handling Operations
Crushing and conveying operations are for 2737.5 hours per year and a total throughput of 273,750 tons
per year of coal.

Crusher and conveyor operating 5 hours per day at a capacity of 1@ tons per day of coal for 500 tons
per day.

Why is there a +50% increase in the 500 tons per day in the throughput of coal in the emissions
operating parameters sheet and calculations?

Pyrolysis and Gasification
8,400 hours per year.

Where is the superheated water coming from for the pyrolysis vessel?

Where is the steam coming from for the gasification section in the reaction chamber?

ln the gasification steam is being injected to control the hydrogen and carbon monoxide for the product
syngas through the steam reforming process. Where is the steam coming from? lf steam is coming from
the 73.88 MMBtu/hr auxiliary boiler justify how 500 hours of operation per year can accommodate the
gasification process.

Vortex-like ash removal removes carbonaceous material and ash from L-micron (10%) to 15-microns
(1OO%1. Can you give more detailed information on how vortex-like removal system?

The Reactor House contains the pyrolysis vessel, carbonaceous reforming coils and cyclones and can
reach temperatures of 1800 degrees F. Can you give more explanation on how the equipment is going
to continuously function under these extreme temperatures and operating conditions?

Ash Remova! and Handling
6.6 tons per hour ash generated,57,378 tons of ash generated per year, 8,694 hour per year.

How is the ash being pulled from the flow of gas in the final ash removal process?

Syngas Treatment
8,400 hours per year

It is stated "From the gasifier, the raw syngas will flow through heat exchangers to the gas scrubbers,
where the syngas is sprayed with free electron "saturated" ionized water to remove any organics,
particulates, ash, sulfur, and metals still in the syngas stream. Sulfur removal is this step is accomplished
from the electrically charged negative ions produced in the proprietary water processes. The negatively
charged ions are highly reactive and are attracted to the positive ions of the sulfur species. Those ions



attract and coagulate into elemental sulfur that is then filtered out through the water system with other
elements that have also been coagulated." The DAQ is concerned with where the elemental sulfur and

other elements which have been coagulated are ending up. Please provide a detailed description of
these elements.

The clean dry syngas exits the gasification unit and enters the syngas compression unit where it is
compressed in multiple stages. Compression units are typically lC engines, what fuel source is the

compression unit operated with?

The CO2 laden amine solution is degassed and release gases like H2, CO, and CH4. Those Bases are

routed to the fuel gas system. What is the fuel gas system?

The NOt States that MDEA provides deep removal of CO2. What does deep mean?

Fischer-Tropsch Unit
8,400 hours per year

The NOI states that there is periodic catalyst regeneration. What is considered periodic and how is it
determined that it is necessary? Monitoring of catalyst and how?

The uncondensed vapor from the FT liquid separator is recycled back into the FT reactors as tail gas and

used as fuel in other areas of the plant. What are the other areas in the plant and have emissions from

these sources been addressed as Natural Gas fired equipment in the NOl?

Where is the purge gas stream from the catalyst regeneration going?

Product Upgrading

Are there any emergency overflow tanks not being accounted for?

The listed 73.88 MMBtu/hr boiler is considered Auxiliary? How can this be? Typically a boiler of this size

will operate more than 500 hours per year. Please provide an explanation of why this boiler would not

be considered a regular part of the pyrolysis/gasification process.

Emission Calculations

Tank emission calculations note that Tersoro MSDS and U.S. Oil and Refining Company MSDS's were

used but also Tanks program emissions were submitted. Which of these were used?

Formaldehyde emissions say they require modeling in the emissions calculations section but say they do

not require modeling in the modeling section. Which is it?

Proposed Facility Plot Plan



The proposed facility plot plan spells out that there is a very large evaporation pond, a smaller pond, and

a laydown yard. Have emissions been taken into account for these areas? What liquids will the
evaporations ponds contain and what activity is going to take place in the laydown yard?

General Questions

Does this facility meet the requirements of 40 CFR 60 Subpart Ja for the fuels portion of the project?

Pyrolysis and Gasification burners and Regeneration Heaters - Operate on tail gas. lt would be

necessary to require a fuel sulfur limitation when used in this type of operation for gas quality.

Loading/unloading racks not addressed in NOl.

No BACT for Loading/unloading in NOl.

No BACTfor Cooling Tower in NOl.

Please address fugitive VOC equipment leaks in the NOl.

ls there a wastewater treatment plant on-site?

Location needs to be better defined. Outside Wellington Utah is to general.

In the block diagram for FLUOR a power generation steam turbine is listed. Source needs to provide a
detailed description of the steam turbine project.
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Subport Jo Stondords of Performonce for Pelroleum Refineries for Which Construction,
Reconslruclion, or Modificolion Commenced Afler Moy 14,2007

Q60.l00o Applicobilitv, desionolion of offected focility, ond reconstruction
(o) The provisions of this subport opply lo the following offec'ted focilities in petroleum refineries:
fluid cotolytic crocking units (FCCU), fluid coking units (FCU), deloyed coking units, fuel gos
combuslion devices fincluding process heofers), flores ond sulfur recovery plonts. The sulfur
recovery plont need not be physicolly locoted within the boundories of o petroleum refinery to be
on offected focility, provided it processes goses produced within o petroleum refinery.

(b) Except for flores ond deloyed coking uniis, the provisions of this subport opply only to offected
focilities under porogroph (o) of this section which commence construction, modificotion or
reconstruction ofter Moy 1 4, 2007 . For flores, ihe provisions of this subport opply only to flores which
commence construction, modificotion or reconstruction ofler )une 24,2008. For the purposes of
ihis subporl, o modificotion to o flore commences when o project thot includes ony of the
octivities in porogrophs (c)(l ) or (2) of ihis section is commenced. For deloyed coking units, the
provisions of this subporl opply io deloyed coking uniis thot commence construction,
reconstruction or modificotion on the eorliest of the following dotes:

(l ) Moy 14, 2007 , for such octivities thot involve o "deloyed coking unit" defined os follows: one or
more refinery process units in which high moleculor weight petroleum derivotives ore ihermolly
crocked ond petroleum coke is produced in o series of closed, botch system reoctors;

(2) December 22,2008, for such ociivities thot involve o "deloyed coking unit" defined os follows:
o refinery process unit in which high moleculor weight peiroleum derivotives ore thermolly
crocked ond petroleum coke is produced in o series of closed, botch system reoctors. A deloyed
coking unii consisls of the coke drums ond ossocioted froctionotor;

(3) Sepiember 12,2A12, for such ocliviiies thot involve o "deloyed coking unit" os defined in

$60.101o.

(c) For oll offected focilities other thon flores, the provisions in $60.14 regording modificotion oppty.
As provided in $60.14(f), the speciol provisions set forth under this subporl sholl supersede the
provisions in $60.14 with respect to flores. For the purposes of this subporl, o modificolion to o flore
occurs os provided in porogrophs (c)(l I or (2) of ihis section.

(l) Any new piping from o refinery process unit, including oncillory equipmeni, or o fuelgos system
is physicolly connected lo the flore (e.9., for direci emergency relief or some form of conlinuous or
intermittenl venting). However, the connections described in porogrophs (c) (t ) (i) lhrough (vii) of
this section ore not considered modificotions of o flore.

(i) Connections mode to instoll moniloring sysiems lo the flore.

(ii) Connections mode lo instollo flore gos recovery system or connections mode to upgrode or
enhonce componenis of o flore gos recovery system (e.9., oddition of compressors or recycle
lines).

(iii) Conneciions mode lo reploce or upgrode existing pressure relief or sofety volves, provided the
new pressure relief or sofety volve hos o set point opening pressure no lower ond on internol
diometer no greoier thon the existing equipment being reploced or upgroded.



(iv) Conneciions mode for flore gos sulfur removol.

(v) Connections mode io instoll bock-up (redundont) equipment ossocioted with the flore (such
os o bock-up compressor) thoi does not increose the copociiy of ihe flore.

(vi) Replocing piping or moving on existing connection from o refinery process unit io o new
locoiion in the some flore, provided the new pipe diometer is less thon or equolto the diomeier of
the pipe/connection being reploced/moved.

(vii) Connections thot interconnect two or more flores.

(2) A flore is physicolly oltered io increose the flow copocity of the flore.

(d) For purposes of this subport, under S60.15, the "fixed copitol cost of the new components"
includes the fixed copitol cosi of oll deprecioble components which ore or will be reploced
pursuont to oll continuous progroms of component replocement which ore commenced within
ony 2-yeor period following the relevont opplicobility dote specified in porogroph (b) of this
section.

The following offecfed focililies ore opplicoble to fhe Revolufion focitity.

Fuel oos combuslion devhe- any equipmenf, such os process heolers ond bor'lers, used lo
combusf fuel gos.

. Ihe following emission units will combusf low pressure fuel gos produced by
process equipmenl ol lhe Revolulion facilily olong with pipeline nofurol gos.

. Gosificotion burner #l

. Gasificolion burner #2
c Producl upgrading heoler #l
o Product upgroding heoter #2

Flore 'o combusfion device lhof uses an uncontrolled votume of oir lo burn goses. The flore
includes lhe foundalion, flore tip, slructural support, burner, igniler, flore conlrots, including air
inieclion or sfeom injeclion sysfems, flome oneslors ond the flore gos heoder sysfem.

Ihe Revolufio n focititydoes nof hove anyprocess equipmenttlhol meefs the definition of Fluid
cololylic crocking units (FCCU), Fluid coking units (FCll), Detoyed coking unils, or sulfur recover
plont.

S60..I02o Emissions limitotions
(o) Eoch owner or operotor thqt is subject to the requirements of lhis subport sholl comply with the
emissions limitotions in porogrophs (b) through (i) of ihis section on ond ofter the dote on which
the initiol performonce test, required by $50.8, is completed, but not loter thon 60 doys ofier
ochieving the moximum production rote of which the offecied focility will be operoted or 180
doys ofter initiolstortup, whichever comes first.

Poragraphs (b) lhrough (f) do nol o,ppty

(g) Eoch owner or operolor of on offected fuelgos combustion device sholl comply with the
emissions limits in porogrophs (g)(l) ond (2) of this section.



(1 ) Except os provided in (g)(l )(iii) of this section, for eoch fuel gos combustion device, the owner
or operolor sholl comply with either the emission limit in porogroph (g)(t )(i) of this section or the
f uel gos concentrotion limit in porogroph (g)(l )(ii) of this section.

(i) The owner or operotor sholl not dischorge or couse the dischorge of ony goses into the
otmosphere thot contoin SO2 in excess of 20 ppmv (dry bosis, corrected to 0-perceni excess oir)
determined hourly on o 3-hour rolling overoge bosis ond SO2 in excess of 8 ppmv (dry bosis,
corrected to 0-percent excess oir), determined doily on o 355 successive colendor doy rolling
overoge bosis; or

(ii) The owner or operotor sholl not burn in ony fuel gos combustion device ony fuelgos thoi
contoins H2S in excess of 162 ppmv determined hourly on o 3-hour rolling overoge bosis ond H2S in
excess of 60 ppmv determined doily on o 365 successive colendor doy rolling overoge bosis.

Ihe Revolufionfocility will meel all opplicoble sulfur limilolions

(2) For eoch process heoter with o roted copocity of greoter thon 40 million British lhermol units
per hour (MMBtu/hr) on o higher heoting volue bosis, the owner or operotor sholl not dischorge to
the otmosphere ony emissions of NOX in excess of the opplicoble limits in porogrophs (g)(Z)(i)
ihrough (iv) of this seclion.

(i) For eoch noturol droft process heoter, comply with the limit in either porogroph (g)(2)(i)(A) or
(B) of this section. The owner or operoior moy comply with either limit of ony time, provided thot
the oppropriote porometers for eoch olternotive ore monitored os specified in $60.107o:if fuelgos
composition is not monitored os specified in $60.107o(d), the owner or operotor must comply with
the concentrotion limits in porogroph (g)(Z)(i)(A) of this section.

(A) 40 ppmv (dry bosis, correctedto O-perceni excess oir) determined doily on o 3O-doy rolling
overoge bosis; or

(B) 0.040 pounds per million British thermol uniis (lb/MMBtu) higher heoting volue bosis determined
doily on o 30-doy rolling overoge bosis.

(ii) For eoch forced droft process heoter, comply with the limii in eilher porogroph (g)(2)(ii)(n) or
(B) of this seciion. The owner or operotor moy comply with either limit of ony time, provided thot
lhe oppropriote porometers for eoch olternotive ore monitored os specified in $60.1 07a: if f uel gos
composition is not monitored os specified in $60.107o(d), lhe owner or operotor must comply with
the concentroiion limits in porogroph (g)(Z)(ii)(A) of this section.

(A) 60 ppmv (dry bosis, correcied to 0-percent excess oir) determined doily on o 30-doy rolling
overoge bosis;or

(B) 0.060 lblMMBtu higher heoiing volue bosis determined doily on o 3O-doy rolling overoge bosis.

The gasificolion burner #2 is lhe only process heofer with o roted copocity grealer lhon 40
MMBlulhr.Ihe gosifrcolion burner #2will meel oll opplicoble NOxtimilolions. Poragrophs Qii)
lhrough Qv) do nol opply since fhis burner does nol burn bolh goseous ond liquidfuels.

Q60..l03o Desion, equipment. work oroctice or ooeroiionol stondords
(o) Except os provided in porogroph (g) of this section, eoch owner or operotor thot operoies o
flore thot is subject to this subport sholldevelop ond implement o written flore monogement plon



no loter thon the dote specified in porogroph (b) of this section. The flore monogement plon must
include the informotion described in porogrophs (o)(1) through (7) of this section.

Ihe Revolufion focility will develop o wrillen flore monogemenf ptan ond will submit to the
adminislrolor prior to operolion.

(c) Except os provided in porogrophs (f) ond (g) of this section, eoch owner or operotor thot
operotes o fuel gos combustion device, flore or sulfur recovery plont subject to this subport sholl
conduct o root couse onolysis ond o corrective oction onolysis for eoch of lhe conditions
specified in porogrophs (c)(l) through (3) of this seciion.

Ihe Revolufion facility will conducl o rool couse onolysis ond o conective oction onolysis os
specifred ond will submff lo lhe odministrolor no loler thdn 45 doys ofier o coyered occunence.

(h) Eoch owner or operotor sholl nol burn in ony offected flore ony fuel gos thot conloins H2S in
excess of 162 ppmv determined hourly on o 3-hour rolling overoge bosis. The combustion in o flore
of process upsei goses or fuel gos thot is releosed to the flore os o result of relief volve leokoge or
oiher emergency molfunctions is exempl from lhis limit.

Ihe Revolufio n focilily will not combusf in lhe flore any fuel gos lhot confoins grealer thon 162
ppmv H2S.

Q60.104o Performonce tests
(o) The owner or operotor sholl conduct o performonce iest for eoch FCCU, FCU, sulfur recovery
plont, flore ond fuel gos combustion device io demonstrote iniiiol complionce with eoch
opplicoble emissions limit in $60.102o occording to the requirements of $60.8. The notificotion
requirements of $60.8(d) opply to the initiol performonce tesl ond to subsequent performonce
lests required by porogroph (b) of this seciion (or os required by the Administrotor), bui does not
opply to performonce tests conducted for the purpose of obioining supplementol doto becouse
of continuous monitoring system breokdowns, repoirs, colibrotion checks ond zero ond spon
odjustments.

Ihe Revolufion focilily will conducl oll necessory pertormance fesfing for lhe flare and fuel gos
combusfion devices os specifed in fhis subport. Fuel gos combusfion devi,ces wilt fotlow the SO2
ond NOx emission reguiremenls outlined rn 960.104o(i) ond ff).

Q60.107o Monitorino of emissions ond operotions for fuel oos combustion devices ond flores

(o) Fuel gos combustion devices subject to SO2 or H2S limit ond flores subject to H2S
concentrotion requiremenls. The owner or operoior of o fuelgos combustion device thot is

subject to $60.102o(g)(1 ) ond elects to comply with the SO2 emission limits in 960.102o(g)(t )(i) shol
comply with the requirements in porogroph (o)(1 ) of this section. The owner or operotor of o fuel
gos combustion device thot is subject to $60.102o(g)(l ) ond elects to comply with the H2S
concentrotion limits in $60.102o(g)(l)(ii) or q flore thot is subject to the H2S concentrotion
requirement in $60.103o(h) sholl comply with porogroph (o)(2) of this section.

(3) The owner or operotor of o fuel gos combustion device or flore is not required to comply with
porogroph (o)(l ) or (2) of this seclion for fuel gos streoms lhol ore exempi under
SS50.l02o(g)(l )(iii) or 60.103o(h) or, for fuel gos streoms combusled in o process heoter, other fuet
gos combustion device or flore ihot ore inherently low in sulfur contenf. Fuelgos streoms meeting



one of the requirements in porogrophs (o)(3)(i) through (iv) of this section will be considered
inherently low in sulfur content.

(i) Piloi gos for heoters ond flores.

(ii) Fuel gos streoms thot meet o commerciol-grode product specificotion for sulfur content of 30
ppmv or less. ln lhe cose of o liquefied petroleum gos (LPG) product specificotion in the
pressurized liquid stoie, the gos phose sulfur content should be evoluoted ossuming complete
voporizotion of the LPG ond sulfur contoining-compounds of the product specificolion
concentrotion.

(iii) Fuel gos streoms produced in process units thoi ore intoleront to sulfur contominotion, such os
fuelgos streoms produced in'the hydrogen plont, cotolytic reforming unit, isomerizotion unit, ond
HF olkylotion process units.

(iv) Oiher fuel gos streoms lhoi on owner or operotor demonstrotes ore low-sulfur occordingto the
procedures in porogroph (b) of this seciion.

Ihe Revolulion focility believes ils fuel gos hos inherently low sulfur contenl.

(d) Process heoters complying with the NOX heoting volue-bosed or moss-bosed limit. The owner
or operotor of o process heoter subject io the NOX emissions limit in $60.102o(g)(2) ond elecling
to complywith the opplicoble emissions limit in $60.102o(g)(2)(i)(B) or (g)(2)(ii)(B) shol instol,
operote. colibrote ond mointoin on instrument for continuously monitoring ond recording the
concentrotion (dry bosis,O-percent excess oir) of NOX emissions into the otmosphere ond sholl
determine the F focior of the fuel gos streom no less frequently thon once per doy occording to
the moniioring requirements in porogrophs (d)(t ) through (4) of this section.
For fuel gos streoms, deiermine gos composition occording to lhe requirements in porogroph
(d)(a) of this section or the higher heoting volue occording to the requiremenis in porogroph
(d)(7) of this section;

Ihe Revolulion focility will install, operole, calibrole ond moinloin on instrument for continuousty
monitoring ond recording fhe conce ntrolion of NOx emission. The facitity wilt olso determine lhe F
faclor of the fuel gas os well os gtos composifion.

(f) Flow monitoring for flores. Except os provided in porogrophs (f)(2) ond (h) of this section, the
owner or operotor of on offected flore subject to $60.103o(c) through (e) sholl insioll, operote,
colibrote ond moinloin, in occordonce with the specificoiions in porogroph (f)(1 ) of this section, o
CPMS to meosure ond record the flow role of gos dischorged to the flore.

Ihe Revolulion focility will instoll o flow monitor on lhe flore.

$60.'l08o Recordkeepino ond reporting reouirements
(o) Eoch owner or operotor subject io the emissions limitotions in $60.102o sholl comply with the
notificotion, recordkeeping. ond reporting requirements in $60.7 ond oiher requirements os
specified in lhis seciion.

(b) Eoch owner or operotor subject to on emissions limitotion in 960.102o sholl noiify the
Administrotor of ihe specific monitoring provisions of $$50.105o, 60.106o ond 60.107o wiih which
the owner or operotor intends to comply. Eoch owner or operoior of o co-fired process heoter
subject to on emissions limitotion in $60.102o(g)(2)(iii) or (iv) shollsubmit to the Administrotor



documentotion showing thot the process heoter meets the definition of o co-fired process heoter
in $60.101o. Notificotions required by ihis porogroph sholl be submitted with the notificotion of
initiol stortup required by $60.7(o)(3).

Ihe Revolufion focility will moinlain oll necessory records.



e Stantec
Slontec Consuliing Services lnc.
7669 Wesi Riverside Drive, Suite i0l, Boise lD 837,l4-6183

July 21,2015

Atlention: TodAnderson
U'toh Deportment of Environmentol Quolity
Division of Air Quolity
P.O. Box 144820
Solt Loke City, UT 84114-482

Deor Tod,

Reference: Response to UDAQ Queslions- Revolution Fuels, ILC Proposed Coolto tiquids Focility
Notice of lnlenl

Stontec Consulting Services (Stontec) is submitting the following response to questions posed by
UDAQ on June 16,2015. Should you require oddilionol informotion or wish lo discuss further, pleose
conioct me ot 208-853-0883.

Coo! Hqndling Operotions
Crushing ond conveying operotions ore for 2,737.5 hours per yeor ond o totol throughpul of
273,750 tons per yeor of cool. Crusher ond conveyor operoting 5 hours per doy of o copocity of
I 00 tons per hour of cool for 500 tons per doy.

Ql: Why is there o +50% increose in the 500 tons per doy in the throughput of cool in the emissions
operoting porometers sheet ond colculotions?

Rl: The gosifier is the limiting foctor copoble of only 500 tons per doy throughput. Bin storoge ot
750 ions per doy is to ollow for more thon I full doy of live storoge for feeding the gosifier. The
obility to crush ond fill 'the bin ot o higher copocity thon lhe gosifier throughput is to ollow for less
hours of operotion of the cool hondling, crushing ond bin silo filling.

Also, the crushers ore relotively high mointenonce item ond therefore need to be serviced
frequently ond the proposed botch operotion ollows for this.

Pyrolysis ond Gosilicotion
8,400 hours per yeor.

Q2: where is ihe superheoted woter coming from for the pyrolysis vessel?

R2: Superheoted steom will be produced by the ouxiliory boiler or by o coiled lnconel pipe in the
ceiling of the reoctor house thot will be used to pre-heot woter to be used in the pyrolysis system.

Dcsign wrtr communrly n mind
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Reference: Response to UDAQ Queslions- Revolution Fuels, H.C Proposed Cool lo Liquids Fociliff

Q3: Where is the steom coming from for the gosificotion section in the reoction chqmber?
I

/ R3: Some os obove since both burner systems reside within the some reoctor house, seporoted by

l, o Oortiolwoll; this is relevont for the coiled lnconel pipe option.
,\
| .q4 ln the gosificotion process steom is being injected to conirol the hydrogen ond,corbon
I monoxide for the product syngos through the steom reforming process. Where is lhe steom
I coming from?

I

I R4: This is the some question (some steom) os stoted obove - Steom is only injected into the
\ gosificotion coils ond pyrolysis vesselond it comes from the some source os identified obove.
\
E tf steom is coming from the 73.88 MMBtu/hr ouxiliory boiler justify how 500 hours of operotion

per yeo, con occommodote the gosificotion process.

R5: This is for odditionol steom if needed for the conditioning of the syngos feed to the Fischer
Tropsch unit ond refining process which is independent of the pyrolysis ond gosificotion process.

1QA: Vortex-like osh removol removes corbonoceous moteriol ond osh from l-micron (10%) io l5-
microns (1OO%). Con you give more detoiled informotion on how vortex-like removolsystem?

'R5: Two cyclones ore used to redirect porticles thot ore 80 to .l50 
microns in size lo o 2-inch pipe

thot leods bock to the front holf of the pyrolysis vessel. The first is compleled ofter the
corbonoceous moteriol hos gone through the preliminory coil. The second is locoted ofter the
mqleriol hos possed through the three coils.

'sLi++,e+eee+or House contoins the pyrolysis vessel, corbonoceous reforming coils ond cyclones
ond con reoch temperotures of 1800 degrees F. Con you give more explonotion on how the
equipment is going to continuously function under these exireme temperolures ond operoting
conditions?

E=+tl-of the components in ihe reoctor house ore mode of lnconel 800 HT or similor speciolty
metols thol ore designed to withstond very high temperotures ond pressure. The reoctor house is

lined on the inside with ceromic wool to insulote the housing.

/\$*
QD1
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Reference: Response to UDAQ Queslions- Revolulion fuels, [[C Proposed Cool to liquids Focitity

Ash Removol ond Hondling

- 6.6 tons per hour osh generoted, 57,378 tons of osh generoted per yeor,8,694 hour per yeor.
,4
' &g: How is the osh being pulled from the flow of gos in the finolosh removolprocess?

R8: The following description wos included in the NOI- "The flow streom is seni through two
cyclones in series which will remove ony remoining corbonoceous moteriol ond osh corry-through.
An estimoted 107" of l-micron porticles, 25% of 2-micron porticles, 35% of 3-micron porticles ond os
much os 100% of lS-microns (ond obove) poriicles will be removed during this finol polish phose".
The cyclones ore sized to hondle this volume of moteriol.

Syngos Treotmenl
8,400 hours per yeqr

Q9: lt is stoted "From the gosifier. the row syngos will flow through heoi exchongers to the gos
scrubbers, where the syngos is sproyed with free electron "soturoted" ionized woter to remove ony
orgonics, porticulotes, osh, sulfur, ond metols still in the syngos streom. Sulfur removol is this step is
occomplished from the electricolly chorged negotive ions produced in the proprietory woter
processes. The negotively chorged ions ore highly reoctive ond ore ottrocted to the positive ions
of the sulfur species. Those ions ottroct ond coogulote inio elementol sulfur thot is then filtered out
through lhe woter system with other elements thot hove olso been cooguloted." The DAe is
concerned with where ihe elementol sulfur ond other elements which hove been cooguloted ore
ending up. Pleose provide o detoiled description of these elements.

R9: The non-hozordous cooguloted elements ore filtered out of the gos scrubbing woter ond sent
to o filter press for collection ond permitted londfill disposol. lf required, this moteriol con be mixed
with cement for oddiiionol stobilizotion.

Ql0: The cleon dry syngos exits the gosificotion unit ond enters the syngos compression unii where
it is compressed in multiple stoges. Compression units ore typicolly lC engines, whot fuel source is
the compression unit operoted wilh?

RIO: The centrifugol syngos compression units of the focility will be operoted by molors. No fuel is

combusted in these units.

Q I I : The COz loden omine solution is degossed ond releose goses like H2, CO, ond CH4. Those
goses ore routed to the fuelgos system. Whot is the fuelgos system?

Rl l: Some of the gos thot is produced in the process is used in the gosificotion process ond
produci upgroding heoiers. The fuel gos system is the externol heoiing source for the gosificotion

Design witn communily !n mind
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process. The Fischer Tropsch toil gos is sent to ihe gosifier burners to be used os fuel ond the
emissions for those products were included in the emissions colculotions.

Ql2: The NOlStotes thot MDEA provides deep removolof CO2. Whot does deep meon?

Rl2: Bulk COz removol normolly removes down to opproximotely 2 mole% COz in the treoted
syngos. Any COz in the syngos feed lo the Fischer Tropsch unit is considered inert ond bulk removol
of this COz focilitotes o lower cost Fischer Tropsch unit.

Fischer-Tropsch Unit
8,400 hours per yeor

Ql3:The NOI stotes thqt there is periodic cotolyst regenerotion. Whot is considered periodic ond
how is it determined thot it is necessory? Monitoring of cotolyst ond how?

Rl3: Sulphur is o permonent poison for the Fischer Tropsch cotolyst ond must therefore be kept
below 5 ppbv. Reoctive niirogen species ore non-permonent Fischer Tropsch cotolyst poisons ond
the cotolyst octivity loss resulling from nitrogen poisoning con be restored through o 3 step
egenerolion process (known os WROR). The WROR steps ore os follows:

. Wox removol (WR)

. Oxidotion (O) with diluted oir

. Reduction (R)

The frequency of regenerotion is dependent on the puriiy of the fresh synthesis gos but typicolly
occurs every 80-120 doys per troin with eoch WROR event toking 7-10 doys. For o 6 FT reoctor,3
troin focility (ossuming o 90 doy regenerotion frequency per troin ond o l0 doy WROR process per
troin) one troin will be in regenerotion 30 doys out of every 90 doys.

Ql4: The uncondensed vopor from the Fischer Tropsch liquid seporotor is recycled bock inio the
Fischer Tropsch reoctors os ioil gos ond used os fuel in olher oreos of the ploni. Whot ore lhe
other oreos in the plont ond hove emissions from these sources been oddressed os Noturol Gos
fired equipment in the NOI?

Rl4:These emissions qre occounted for os noturol gos fired emission units F- gosificotion burners, B

ond C- Product upgroding heoters #1 ond #2.



Rl5: The purge gos is releosed to the otmosphere qnd identified os the FischerTropsch purge gos
identified os source lD :^ .-^ :. r rr l t/'
The "purge" streoms from the FT islond ore os follows: ,J 

t'

I . Flosh goses from degossing of the FT liquid, FT wox ond FT woter which should be rouied 1o/ grly p',ln)
I ftore;

2. Hydrogen purge from the wox removol ond reduction steps of the regenerotion process,
which con be routed into the fuel gos syslem; ond

3. Dilute oir purge from the oxidotion step of the regenerqtion process, which con be
releosed to otmosphere. This source is ideniified os the Fischer Tropsch purge gos source

' lD:D.-lJo-l L b.l;*-. c,-\1 Lyz u4 o, [{A?',

Producl Upgroding
(Ql!: Are ihere ony emergency overflow tonks not being occounted for?

\*- ,
Gl6 No further tonkoge thon hos been identified is envisioned.

Ql7:The listed 73.88 MMBtu/hr boiler is considered Auxiliory? How con this be? Typicolly o boiler

L
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Reference: Response to UDAQ Queslions- Revolulion Fuels, [[C Proposed Cool to liquids Focility

Ql5:Where is the purge gos streom from the cotolyst regenerotion going?

of this size will operote more thon 500 hours per yeor. Pleose provide on explonotion of why ihis
boiler would not be considered o regulor port of the pyrolysis/gosificotion process.

Rl7: Normol operoting bolonce does not require odditionol steom from the boiler. The pyrolysis /
gosificotion system hos o gos fired heoting system previously identified ond is independent of the
Auxiliory Boiler.

Emission Cqlculqiions
QIB:Tonk emission colculotions noie ihoi Tesoro MSDS ond U.S. Oilond Refining Compony MSDS's
were used but olso Tonks progrom emissions were submitted. Which of these were used?

RIB: The TANKS progrom wos used to eslimote ihe totol VOC emissions from eoch lonk ond then
the individuol HAPs were specioted ond emissions estimoted bosed on the compositions identified
in the MSDSS.

it*I
\^0"'
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Ql9: Formoldehyde emissions soy they require modeling in the emissions colculotions section but
soy they do not require modeling in the modeling seclion. Which is it?

Rl9: The HAP emission colculotions hove been revised ond ore enclosed with this submittol. The
noturol gos combustion colculotions included in the submittol were double counting HAP
emissions from the gosificotion burners since they ore listed twice in the Source lD toble. lncluded
with this response ore updoted HAP emission colculoiions. As o resull of lhis chonge, the updo'ted
formoldehyde emissions ore below modeling thresholds.

lroposed Focility Plol Plqn
(AZO; -lne proposed focility plot plon spells out ihot there is o very lorge evoporotion pond. o

\smoller pond, ond o loydown yord. Hove emissions been token into occounl for these oreos?

, lwhot liquids will the evoporotions ponds contoin ond whot octivity is going lo toke ploce in the

\J ,r/lovdown Yord?

, 6r"\) nzo: Emissions were not included becouse the woier sireoms routed lo lhe evoporotion pond ore

5vJL' , / Olowdown from the cooling iower ond reverse osmosis unils ond these oqueous sireoms will not'- 
\\" ,, ' I contoin ony voloiile compounds, only dissolved ond suspended solids. The loydown yord is on

v"' \ oreo to be used for the storoge of equipment ond/or products. No emissions units ore locoted in
-this oreo.

Generol Questions
60 Subport Jo for the fuels portion of lhe

I

t' determined thot Subport Jo opplies lo gosificotion burners, product upgroding
#2, ond the flore. A compleie opplicobility onolysis is included os on ottochment

,/
6,1 \ 422: Pyrolysis ond Gosificotion burners ond Regenerotion Heoters - Operote on toil gos. lt would

WWt {be necessory to require o fuelsulfur limitotion when used in this type of operotion for gos quolity.

lnl 
\.t., 

, /UnSulfur is o poison for the FT cotolyst, therefore ollthe sulfur is removed from the syngos before
lr,''-*|-gntering the FT process. There will be no sulfur in ihe FT toilgos.

\)
aro!"( @Loqding/unlooding rocks not oddressed in Nol.

\ lZ3' Producis will be piped to the Price River Terminol focility which is locoted oi 6000 Eost Wosh

\Plont Rood Wellington, Utoh 84542 ond loodout will occur ot the Price River Terminol focility.
*) L.

1- ,* ,rouJt{ oPor"tu '

)e "
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{&No 
BACT for Looding/unlooding in Not.2-

(VUSee response to queslion number 23 obove.\-
Q25: No BACT for Cooling Tower in NOl.

R25: The proposed control technology for PMIO is drift eliminotors to copture drift oerosols
upstreom of the releose point to the otmosphere. The use of drift eliminoting medio io de-entroin
oerosol droplets from the oir flow exiting the tower is commerciolly proven technique to reduce
PMl0 emissions. ln oddition to the use of drifi eliminotors, monogement of ihe tower woier
bolonce to control the concenlrotion of dissolved solids in the cooling woter con olso reduce
porticulote emissions. Dissolved solids occumulote in the cooling woter due io increosing
concentrotion of dissolved solids in the moke-up woter os the circuloiing woter evoporotes. To
mointoin relioble operotion of the tower, the tower will be designed bosed on 5 cycles of
concenlrotion, thot is, the circuloting woter will be on overoge 5 iimes the dissolved solids
concentrotion of the mokeup woter thot is introduced. The proposed cooling tower is to be
operoted ot o design level of totol dissolved solids (TDS) concentroiion of 5,550 ppm in the cooling
woter, bosed on l,l l0 ppm in the mokeup woter. The proposed BACT option for the Revolution
cooling tower is use of drift eliminotors ochieving o moximum drift of 0.dOt% of the circuloting
woter. This meosure. olong with o limit on lhe circuloting woler TDS to on overoge of 5,550 ppm is
considered to be ihe best ovoiloble control option for porticulote emissions from ihe cooling
towers. The cooling tower PMl0 emission estimotes hove been updoted ond ore included in the
revised emission colculotion spreodsheet enclosed with this submittol. PMl0 emissions from the
cooling tower decreosed by opproximolely 54% bosed on updoted doto for circuloting woter
rote, TDS concenirotion, ond the use of drift eliminotors.

Q25: Pleose oddress fugitive VOC equipment leoks in ihe NOt.

R26: Fugitive VOC emissions from equipment leoks hove been colculoted ond ore included in the
revised emission colculotion spreodsheel enclosed with this submittol. The fugitive equipment leok
emissions specioied for individuol hozordous oir pollutonts (HAPs) were olso odded to the oir
dispersion modeling threshold determinoiion ond did not trigger modeling.

Q27: ls there o wostewoter treotmenl plont on-site?

R27: No mojor woter treoiment plont is locoted on site. Specificolly identified wostewoter will go
lhrough Reverse Osmosis systems for recovery. Bockwosh from reverse osmosis ond remoining
wostewoter will be sent to the evoporotion pond.
The oqueous effluent from the FT unit will be internolly consumed in the gosificotion process
ovoiding treotment of this streom.

Dcsign witn communlty n mind
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Q28: Locotion needs to be better defined. Outside Wellington Utoh is lo generol.

R28: The focilily is locoted on the porcel thot is eost of the intersection of Ridge Rood ond Eosl
Fornhom Rood.

Q29: ln the block diogrom for FLUOR o power generotion steom turbine is listed. Source needs to
provide o detoiled description of ihe steom iurbine project.

R29: The steom turbine system will receive steom from the heot recovery systems within eoch of
the plont's units. The steom will be of 3 different levels of pressure. Eoch pressure levelwill enter the
lurbine ol specific points in the turbine ond drive o single shoft thot will be connected to on
eleclric generotor. The exhoust from the turbine will be wet steom thot will be fully condensed in o
vocuum condenser ond pumped bock to the plont's boiler feed woter system for reuse.

Regords,

7U*,/o'*""
Melisso Armer, P.E.

Projecl Engineer, Stontec

Enclosure:
Updoied Appendix C emission colculotions
Subport Jo opplicobility deierminotion

Design wiin communily rn mind
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T stantec Slonlec Consulting Services lnc.
7 669 V'lesl Riverside Drive. Suite l0l. Boise lD 8371 4-6]83

September 17,2015

Attention: TodAnderson
Utoh Deporlment of Environmentol Quolity
Division of Air Quolity
P.O. Box 144820
Solt Loke City, UT 84114-482

Deor Tod,

Reference: Response to UDAQ Queslions- Revolution Fuels, ILC Proposed Cool to Liquids Focility
Notice of lnlenl

Stontec Consulting Services (Stoniec) is submitting the following response to questions posed by
UDAQ on August 26, 2015. Should you require odditionol informotion or wish to discuss further,
pleose conioct me ot 208-853-0883.

Pyrolysis ond Gosificotion
Ql: Does the coiled lnconel pipe in the ceiling of the reoctor house thot is used to pre-heot woter
meet the definition of Boiler os defined in 40 CFR 63.11237:

"Boiler meons on enclosed device using controlled flome combustion in which woter is heoted to
recover thermol energy in the form of steom or hot woter. Controlled flome combustion refers to o
steody-stote, or neor steody-stote, process wherein fuel ond/or oxidizer feed rotes ore controlled.
Woste heot boilers ore excluded from this definition."

lf the definition Boiler opplies to the reoctor chomber, then the reoctor chomber is subject to 40
CFR 60 Do ond 40 CFR 63 JJJJJJ.

Rl: The primory purpose of the lorge-diometer coiled lnconel pipe is the gosificotion of the
feedstock. ln order to provide the conect Hz:CO rotio for the Fischer-Tropsch process, woter must
be odded to the reoction. The woter turns to steom os o result of the surrounding high
temperotures; so, while steom enters the reoction, it con enter os woter to provide the some result.
Therefore, while there is woste heot recovered from the streom. the moin purpose is thot of o
chemicolreoctor. This olso eliminotes the reoctor chomber os being defined os o boiler.

The smoll-diometer coiled pipe obove the reoctor coils is used to pre-heot the ionized woter
entering the system; it would olso not fit the definition of o boiler since it uses woste heot from the
flue gos to pre-heot the woter.

40 CFR Port 60, Suboort Do - Siondords of Performonce for Electric Utiliiy Steom Generoiinq Units

$60.40Do Applicobility ond designotion of offected focility.

(o) Except os specified in porogroph (e) of this section, ihe offected focility io which this
subport opplies is eoch electric utility steom generoting unit:

[)r 5,]'' rr,t ,tc'1 ''r..":. "r,'.-:



September 17,2015
Tod Anderson
Poge 2 of 5

Reference: Response to UDAQ Queslions- Revolulion Fuels, LLC Proposed Cool lo Liquids Fociliiy

Electic utililv steom-oenerotino unit meons ony steom electric generoting unit thot is constructed
for the purpose of supplying more thon one-third of its potentiol electric output copocity ond
more thon 25 MW net-electricol output to ony utility power distribution system for sqle. Also, ony
steom supplied to o steom distribution system for the purpose of providing steom to o steom-
electric generotor thot would produce electricol energy for sole is considered in determining the
electricolenergy output copocity of the offected focility.

The reoction chomber is not qn electric generoting unit ond the purpose of the steom produced is
not to supply o steom-electric generotor. The steom produced in the reoction chomber is solely
to be used for gosificotion of the feedstock. ln order to provide the correct Hz:CO rotio for the
Fischer-Tropsch process, woter must be odded to the reoction.

(e) Applicobility of this subport to on electric utility combined cycle gos turbine other thon on
IGCC electric utility steom generoting unit is os specified in porogrophs (e)(l ) through (3)

of this section.

Electric utilitv combined cvcle oos turbine meons ony combined cycle gos turbine used for
electric generoiion thot is constructed for the purpose of supplying more thon one{hird of its
potentiol electric output copocity ond more thon 25 MW net-electricoloutput to ony utility power
distribution system for sqle. Any steom distribution system thqt is constructed for the purpose of
providing steom to o steom electric generotor thot would produce electricol power for sole is olso
considered in determining the electricol energy output copocity of the offected focility.

The reoction chomber is not on electric generoting unit qnd the purpose of the steom produced is
not to supply o steom-electric generotor. See response to question 5 below for Subport Do
opplicobility determinotion for ihe Revolution focility steom iurbine.

Subport JJJJJJ-Notionol Emission Stondords for Hozordous Air Pollutonts for lndustriol.
Commerciol, ond lnstiiutionol Boilers Areo Sources

563.,l I 195 Are ony boilers not subject to this subport?

The types of boilers listed in porogrophs (o) through (k) of this section ore not subject to this
subport ond to ony requirements in this subport.

(e) A gos-fired boiler os defined in this subport.
Gos-fired boiler includes ony boiler thot burns goseous fuels not combined with ony solid fuels ond
burns liquid fuel only during periods of gos curtoilment, gos supply intenuption, stortups, or periodic
testing on liquid fuel. Periodic testing of liquid fuelsholl not exceed o combined totolof 48 hours
during ony colendor yeor.

As stoted obove, Revoluiion does not believe the definition Boiler opplies to the reoctor chomber.
However, if the definition wos found to opply, the reoction chomber would be exempt under

l)r's:gn wrtr coftimi,t. t'/ r $inc
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Subport JJJJJJ since only goseous fuel is burned to produce the heot ossocioted with the reoction
chomber ond would meet the definition of o gos-fired boiler.

South Louisiono Methonol
As discussed in our conference coll on 9/2115, Revolution mentioned thqt o similor process hos
been permitted in the Stote of Louisiono. lncluded in Attochment A is the Title V permit for the St.
Jomes Methonol Plont (SJMP).

The SJMP produces methonolfrom o feedstock of noturolgos ond corbon dioxide. The noturol
gos is broken down in o reoction process referred to os steom reforming which converts the
noturol gos into synthesis gos which is o mix of corbon oxides ond hydrogen.

The Revolution reoction chomber is o similor process where synthesis gos is produced from the
gosificotion of the cool feedstock. The reoction chomber is similor to the steom reformer in thot
steom is produced os o result of high temperotures converting the woter thot is odded to the
reoction. As noted in Section XlToble 2 on poge I I of the SJMP permit, NSPS Subports D, Db, ond
Dc were determined to be not opplicoble to the steom reformer since the steom reformer wos not
clossified os o steom generotor.

Red Lion Bio-Energy
Another process similor to the Revolution gosifier hos been permitted in the Stote of
Ohio. Included in Attochment B is the oir permit for the Red Lion Bio-Energy project.

The Red Lion Bio-Energy plont produces syngos from bio-moss utilizing (10) 4 mmBiu/hr process
heoters fired by noturol gos ond/or syngos fuel. The bio-moss is gosified into syngos using
technology similor to the pyrolysis ond gosificotion system ot the Revolution focility. The syngos
produced of the Red Lion Bio-Energy plont is used to fuelthe University of Toledo's onsite boilers
ond does noi go through the Fischer Tropsch process. The Stote of Ohio Environmentol Protection
Agency cotegorized the fuel combusting devices used in the bio-moss gosificotion process os
process heoters ond not boilers.

Ash Removol ond Hondling
QlLThe NOI hos 6.6 tons per hour of osh being removed with on onnuol omount of 57,378 tons per
yeor of osh being produced. When dividing the onnuol osh removol by the hour osh removol
gives o yeorly osh removol of 8,694 hours per yeor. How is the osh being removed when the
syngos treotment, pyrolysis ond gosificotion processes operotes 8,400 hours per yeor?

R2: The omount of osh wos bosed on 8,760 hours/yeor. While the syngos treotment, pyrolysis ond
gosificotion processes ore expected to operote 8,400 hours per yeor, the osh emissions were
bosed on yeor-round operotion so os not to impose o permit limit on the operoting hours.

Design with community rn mind
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Reference: Response to UDAQ Queslions- Revolution Fuels, ILC Proposed Cool lo liquids Focility

Syngos Treqlmenl
Q3: ls the centrifugol syngos compressor unit motors operoted by line power or power from the on-
site turbine?

R3: The centrifugol syngos compressor is operoted by power from the on-site steom turbine. The

steom turbine system receives steom from the heot recovery systems throughout the focility to
drive on electricol generotor to support operotions of the focility ond possibility bock into the locol
grid. Bosed on the initiolevoluotion of the focility's overoll power requirements ond power
generotion copobility, the focility will be o net exporter of opproximotely 6 MW of electricity with o
totolinternol usoge of I I MW. These numbers ore subject to updote bosed upon finol heot
recovery optimizotion in ihe Gosificotion lslqnd.

Genero! Queslions
Q4: tf the Price River Terminol focility receives 100% of lood out product through pipeline ond the
Cool Gosificotion focility hos no storoge copocity, the Price River focility becomes q support
focility for the Cool Gosificotion focility ond both focilities would be combined os one source.

R4:The Revolution focility hos storoge tonks onsite from which the finol product will be distributed.
The ogreement with Price River Terminol (PRT) is bosed on current morket conditions ond moy
chonge in the future os morket conditions chonge. Revolution hos the option to distribute its

products to multiple end users dependent on the most fovoroble morket conditions. When
Revoluiion distributes to PRT, product will be piped from the onsite product storoge tonks to PRT.

Revolution will olso not be the sole supplier to the PRT focility ond is onticipoted to supply
opproximotely 25% of PRT's product volume.

Onsiie storoge tonks:
. Liquefied petroleum gos: 30.000 gollon pressurized bullet tonk
. Nophtho: 1,853 bonelfixed cone roof tonk
. Diesel: 4,021 bonel fixed cone roof tonk
. Jet fuel:4,406 borrelfixed cone roof tonk

Revolution production :

. Liquefied peiroleum gos: 104 borrels per doy

. Nophtha:262 bonels per doy

. Diesel: 573 borrels per doy

. Jet fuel: 556 borrels per doy

. Off specificotion diesel ond jet fuel:370 bonels per doy

Price River Terminol production:
. 2014 overoge product volume: 6,086 borrels per doy
. 2015 overoge product volume: 10,438 bonels per doy

Design witr community 11 mind
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Reference: Response to UDAQ Queslions- Revolution Fuels, ILC Proposed Cool lo Liquids Focility

Q5r The steom turbine system receives steom from the heot recovery systems throughout the
focility to drive on electricol generotor to support operotions ot the focility ond possibly bock into
the locol grid. Pleose oddress possible opplicobility to the following subports;

R5: 40 CFR 60- Y (Stondords of Performonce for Cool Preporotion ond Processinq Plonts):
See Subport Y discussion in Appendix 1.4.3 of the Notice of lntent. Subport Y is opplicoble to
Revolution since the focility will process more thon 200 tons per doy of cool. However, the steom
turbine does not meet the definition of o thermol dryer or ony other opplicoble unit under this
subport. Thermoldryers os defined under this Subport reduce the moisture content of cool by
either contoct with o heoted gos streom which is exhousted to the otmosphere or through indirect
heoting of the cool through contoci with o heoted heot tronsfer medium. The steom turbine
system receives steom from the heot recovery systems throughout the focility to drive on electricol
generotor ond the steom is not used to reduce the moisture content in the cool.

GG (Stondords of Performonce for Stotionorv Gos Turbines)

$50.330 Applicobility ond designotion of offected focility.

(o) The provisions of this subport ore opplicoble to the following offected focilities:All stotionory
gos turbines with o heot input ot peok lood equol to or greoter thon 10.7 gigojoules (1 0 million Btu)
per hour, bosed on the lower heotinq volue of the fuel fired.

The steom turbine of the Revolution focility does not combust fuel, it willreceive steom from the
heot recovery systems within eoch of the plont's units. The steom will be of 3 different levels of
pressure. Eoch pressure level will enter the turbine of specific points in the turbine ond drive o
single shoft thot will be connected to on electric generotor.

40 CFR 63 UUUUU (Notionol Emissions Stondords for Hozordous Air Pollutont: Cool ond Oil Fired
Electric Utility Steom Generoting Units)
63.9980 Whot is the purpose of this subport?

This subport estoblishes notionol emission limitotions ond work proctice stondords for hozordous oir
pollutonts (HAP) emitted from cool- ond oiljired electric utility steom generoting units (EGUs) os
defined in $63.1 OO42 of this subport. This subport olso estoblishes requirements to demonstrote
initiol ond continuous complionce wiih the emission limitotions.

The steom turbine of the Revolution fociliiy does not combust fuel, it willreceive steom from the
heot recovery systems within eoch of the plont's units. The exhoust from the turbine will be wet
steom thot will be fully condensed in o vocuum condenser ond pumped bock to the plont's boiler
feed woter system for reuse.

40 CFR Port 60, Subport Do - Stondords of Performonce for Electric Utilitv Steom Generotino Units

$60.40Do Applicobility ond designotion of offected focility.

Design with communrly rn mind
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Reference: Response to UDAQ Queslions- Revolulion Fuels, LLC Proposed Cool lo Liquids Focility

(o) Except os specified in porogroph (e) of this section, the offected focility to which this
subport opplies is eoch electric utility steom generoting unit:

Electric utility steom-generoting unit meons ony steom electric generoting unit thot is constructed
for the purpose of supplying more thon one-third of its poteniiol electric output copocity ond
more thon 25 MW net-electricol output to ony utility power disiribution system for sole. Also, ony
steom supplied to o steom distribution system for the purpose of providing steom to o steom-
electric generotor ihot would produce electricol energy for sole is considered in determining the
electricol energy output copocity of the offected focility.

Bosed on the initiol evoluotion of the focility's overoll power requirements ond power generotion
copobility. the focility will be o net exporter of opproximotely 6 MW of electricity with o totol
internol usoge of I I MW. These numbers ore subject to updote bosed upon finol heot recovery
optimizotion in the Gosificotion lslond. The steom turbine of the Revolution focility will not produce
more thon 25 MW net-electricol output to ony utility power distribution system for sole.

(e) Applicobility of this subport to on electric utility combined cycle gos turbine other thon on
IGCC electric utility steom generoting unit is os specified in porogrophs (e)(l ) through (3) of this
section.

Electric utility combined cycle gos turbine meons ony combined cycle gos turbine used for
electric generotion thot is constructed for the purpose of supplying more thon one-third of its
potentiolelectric output cqpocity ond more thon 25 MW net-electricol output to ony utility power
distribution system for sole. Any steom distribution system thot is constructed for the purpose of
providing steom io o steom electric generotor thot would produce electricol power for sole is olso
considered in determining the electricolenergy output copocity of the offected focility.

The steom turbine of the Revolution focility will not produce more thon 25 MW net-electricol
output to ony utility power distribution system for sole.

Regords.

rh*,/rr*r-
Melisso Armer, P.E.

Project Engineer, Stontec
Enclosure:
St. Jomes Methonol Plont Title V permil
Red Lion Bio-Energy oir permit

Design witr corr:munrt'7 rn minci
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Bosav Inoer,
@I'ERNOR

kccv M. Hrrcx
SECNSTASY

$tste of lLouidfuns
DEPARTMEITIT OT ENYIRONMENTAI. QUALIIY

ENVIRONMENTAT SERVICES

CertifiedMailNo.: 7004 1160 0001 9948 8026 
AdivityNo.:pE*0t30,0l
Agency Interest No. I 88074

Mr. Price Howard
Project Dircctor
Soutfr louisiana MethanoL Lrc
12912 Hill Country Blvd., Suite F-225
Austin, TX 78738

RE: Part 70 Operating Permit, St. James Methanol Plant, South lpuisiana Methanol, LP, St. Jamcs Parish,

[.ouisiana

DeuMr. Howard:

This is to inform pu that the permit forthe aboverefereirced_facilityhas beenapproved rurdaLAC 33:Itr.501. The
permit is bottr a slate precons&uction and Part 70 Opcrating PrqitT ." submittal was ap.proved on the basis of the

[*is-ions r*eorted anf the approval in no way guard'ntees 0iedesign scheme presented y{-bc capable of conholling

t11g.rfiioil ,s to thr typo dnd quantities sdt&. A nav applicadon must be submitted ifttre ruported ernissions are

eicee6ed after operatioiS Uegin. the synopsis, data sheets and conditions are attached hcrcwith.

It will be considercd a violation of the perurit if all proposed contol measures and/or equipment are not installed and

properly operated and maintained as specified in the application.

Operation of ttris facility is hereby ggthorizg!4nder the frms and conditions of this permit. This authorization shall

,-*i-ir" ui-*idright on'thg -25 g@ 2018,- unless.a tirylv. and com-plete rcngwl
,p[ti."Uon G u:on submittdtffi5'ntts@s and conditions of thispermit s[allremain i
iifCirntis,*t time as ttre permitting autnirity tatesfrnal action onlhe_application forpermit renewal. Thepermit

"r.dild aieniiinter.st irumter cilea abovi should be referenced in future conespondence regarding this focitity.

please be advised that pursuant to provisions of the Environmental QualiU_Act and the Administative Procedure

A"t, G Drpaqrent riay initiate'rwiey of a permit {Sng is term. However,_before it takes Py actiort to

moditv, surieqd or revo(e a permit, tliE Departrirent shall, in-accordanoe with applibable gtatules and regulations,

;;iiit'thil'*,ritt.r Uy mail'of the iacts or'operational conduct that warrant the intended actign and provide the

pi*lttiC iitt rt 
" 

opfiottu*ty to demonstraie compliance with all lawful requirements for the retention of the

effective permit. ,-t
p*rl,lu, l.- a^votf' ' u .rorr.
PermilNo.: zsffi-W?n'V0

Sincerely,

/Afr4/('"
Sam L. Phillips
Assistant Secretary
SLF: DVC

c: EPA Region VI

Post Offioc Bor 4313 . Baton Roup, touisienflAs2l4lll e Phonc 225-219'3181 r Frr 22!219-3309

umw.dcqJouisirnr-gov
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AIR PERMIT BRIEFING SHEET

LOUISIANA DEPARTMENT OF EI-{VIRONMENTAL QUALITY

South Louisiaua Methanol, LP

South louisiana Methanol, L,P will own and operate St. James Methanol Plant (SJMP), The

This is the initial Parl 70 operating permit for this facility.

ll. 2013. were

Supptemental information dated July29, August I, and October 8,2013 was also received.

SJMP is desigrd to produce 5,150 rnetric tons per day of refined methanol from natural gas

follows:

Production of synthesis gas

reactions canied out in the process plant- The feed natural gas is heated up before passing over
with to convert ths ln

=iar"i UACi*[o i$'hi #efion staBps io a mixturc of basiC components; ttris

ssrbon oiides, h$rogin and residrul methane which iryarcr, ift"ft E rform of ste4m.
v.lr-wt

ffir *l*=,.'iif,,lffifu;xUUt,ffin$rlo-.snn ie ic t0,as 
spt!*Eli' # these the',Isv

place ovcr a suitable catalyst given the appropriateThe methanol sYnthesis
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AIR PER]VIIT BRIEI'ING SHEET
AIR PERMITS DIVISION' LOUISIANA DEPARTMEM O[' ENVIRONMENTAL QUALrIY

SL James Methanol Plsnt
Agency Interest No. 188074

South Louisiana Methanol, LP
St. James, SL James Parish, Louisinna

synthesis gas also contains non reactive components (inets) in 0re form of nifogen and any
remaining methane from the natural gas feed which has not been broken down earlier in the
process. A snrall gas purge talcn before recycle of 0re unconverted feed prevents these
components tom building up.

The crudemethanol contains impurities which are more volatile than pure methanol together
with traces of dissolved g;ases from the methanol synthesis stage. These light ends iniluding
ketones and aldehydes ar€ removed in the topping column which separates them into an
overhead vapour steam. This sEeam also contains the dissolved gases which are stripped
from the methanol by this column. A second refining column removes remaining impurities to
producc a high quality refined methanol product. The impurities are removed as two liquid
streams consisting of a small flow of heavy organic byproducts known as firsel oil and a much
larger flow of water containing naces of miscible organic components.

Off spec methanol is stored in the crude methanol tank prior to being processed in the
distillation section. Product methanol is stored in tanks prior to dishibution. Ioading of
methanol will be performed by urottrercompany.

Estimated emissions from the proposed facility in tons per year are as follows:

Pollutant Emission Rates
PMro-
PMzs
sq

- NOx
co
voc+
CO2e

'- '86:35--
82.89

6.63
- 138.63

98.92
70.32

I,303,228

I VOC LAC 33:Ill.Chaoter 5l Toxic Air Pollutants ffAPs)

VOCTAPs Emissiom in tons otr rrsar

rrHexane ls_71

Mcthanol 9.10

Bcrucne 0.02

DicNorobcrzcne 0.01

Fornnldchvde 0.83

Naphthalene 0.01

Tolwnc 0.06
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AIR PER]VIIT BRIEFING SHEET
AIR PERJ\{ITS DIVISION

LOUISIANA DEPARTMENT OF ETWIRONMENTAL QUALITY

St. James Methrnol Plant
Agency Interest No. 188074

South Louisiana Methanol' LP
St, James, St James Parish, Louisiana

OtherTAPs

TAPs Ernisions in tons per tear

Ammonia 65.08

Ascnic (and compounds) 0.0u

Barium tand comnounds) 0.052

Ca&nium (mdoompounds) 0.0r

Chromium (urd comoounds) 0.015

Cooner(and comoounds) < 0.0t

Manmnese (and compoun&) 0.004

Mercrry (and compounds) 0.003

Nid<el (snd communds) 0.o2

Zinc (and comoounds) 035

t'Iv. 
Type of Revieru

This prmit uas rcviewed for compliance with 40 CFR 7O the louisiana Air Quality
Regula.fions, Prevention of Sigrificant Deterioration (PSD) Regulations, New Source' 
Perfonirance Standards (NSPS), and National Emision Standards for Hazardous Air Pollutants

NESHAP).

This facility is a major souroe oftoxic air pollutants (tAPs) pursuarrt to LAC 33:Ill.Chapter 51.

PSD Analvsis

SJMP will be a new stationary sourae and is clasified as one ofthe 28 listed source categories in

the Prevention of Significant heriorartion (PSD) program. The plant has the potential to emit

(PTE) NOx in excess of 100 tons per year (tpy) and also has the PTE carbon dioxide equivalent

(CQe) in eu<cess of 100,000 tons per year; therefore, the facility is determined to be a major PSD

source. According to the PSD regulations, PSD review is required on a pollutant-specific basis

for a proposed major source with emissions above significant thresholds. Estimated potentid

emisions from the proposed facility are shown in the table blow:

CriEri/GHG Pollumnr (hy)
PMro PMzr SO, NOr co voc COre

Facilitv-wide Emisions 86.35 82.89 6.63 138.63 98.n 70.32 r303.228

PSD Threshold l5 t0 40 40 t00 40 t00.000

Threshold Exceedcd? Yes Yes No Yes No Yes Yes

I
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AIR PERMIT BRIEFING SIIEET
AIR PERMITS DIVISION

LOUISIANA DEPARTI\{ENT OF ENVI RONMENTAL QUALITY

St. James Methanol Plant
Agency Interest No. 188074

South Louisiana Methanol, LP
St James, St. James Parish, Louisiana

Emisions of PMro, PM4!fQx, VOC, and CO2e exceed PSD sigrrificance thresholds. The PSD
air-permit regulqtiqns (40 CE\ 12.?l(D and LAC 33:lll.509J) require new major sources of air
pollu1ion t9 ryply Best Available Control Technology (BACT) for each regulated pollutant for
which the PTE is sigrificant. BACT is to be applied td nbw and-modified emlssion uirits and is towhich the PTE is sigrificant. BACT is to be applied i
be determined on a caseby+ase basis, with-consi
which the lrl E is sigtificant. BAL*I' is to be applied to new and modified emission units and is to
be determined on a caseby+ase basis, with-consideration given to technieal feasibility and

"fgnomic tmpacts. A P$D_pgrmil for the proposed facility tras hen reviewed concunently with
this operating permit 4l PSD terms and limi-s have beeri ir.lcorporated into this permit.

Compliggce Assurance Monitorin&(CAM) Rule

The EPA established ttre Compliance Assurance Monitoring (CAM) rule under 40 CFR Part
64 to ensure that major source units required to obtain a Part 70 Operating Permit and that
utilize an active contol device to achieve compliance with a Federal regulatory emision
standard will maintain compliance druing daily operations. The CAM rule requires owners and
operators to rnonitorthe operation and maintenance of the subject control equipment, evaluate
the performance of their conhol device, and report whether or not the emission standard's 31e
met.

As part of this initial litle V pemriq the St. James Methanol Plant has eraluated the pre+ontrol
atrd post-conml enrissions pertaining to the Pollutant Specific Fmission Unib (PSEUs). The
Steam Methane Rdormerwill be equi@ with selective Catalytic Reduction (SCR) forNOx
contsol with a C.ontinuous Emission Monitoring System (CEMS). Alrhough the pre+oneol NO1

- emissions would be greater than 100 tpy, a CAM plan is not required for &e operation of the SCR
wittt CEMS. The boilers are subject to 40 CFR 60 NSPS Subpart Db - Standards of
Performance for Industial-Commercial-lnstitutional Stearn Generating Unis which was
-proposed for amendment on June 13, 2007. The cooling tower.drift eliminaors were also
rcviewed for CAItd applicability. Although the cooling tower is equipped with drift
eliminators, drift eliminatom are not consideled a contnol device as defined in 40 CFR 64.1
since the drift eliminators act as a passive control measure to prcvent rclease of polluUnts (i.e.
drift).

louisiana Consolidated Fugitive Emission Proeram ICFEp)

Process firgitive emisions from the SIMP are subject to the requirements of 40 CFR 63 Subpart
H, 40 cFR 6l Subpart v, 40 cFR 50 Subpart wa" and LAC 33:lll.2lzl. Among rhese
regulations,40 CFR 63 Subpart H is the overall most stringent leak detection and repair program.
Therefore, the SJMP will comply with ttrese requirements by complying with ttre overallhosr
stringent program,40CFR 63 Suhafl H (HOtg.
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AIR PERMIT BRIEFING SIIEEI
AIRPERMITS DIVISION

LOIISIANA DEPARTMENT OF ENVIRONMENTAL QUATITY

St" James Methanol Plant
Agmcy Interest No. 188074

South louisiana Methanol' LP
SL James, SLJames Parish, Louisiana

Unlt or PlmtSite Progrums Being Streamlined
Stream

Appticrbility
OvemllMost

Stringent hogrom

SJMP 40 CFR 63 Subpart H - HON s5% voHAP 40 CFR 63 Subport H

40 CFR 6l Subpart V - NESHAP for

Equipmcnt t*als
s t06 vorAP

40 CFR 60 Subparts Wa - NSPS for

Equipmcnt I*als of VOC in SO(Xvll or
Rafineries

s l0%voc

I-AC 33:lII.2t2l -Fugitivc Emission Control s l0*voc

V. Credible Evidence

Notwithstanding any other provisions of any applicable rule or regulation or requirement of
this permit thatitate specific methods that may be used to assess compliance with applicable

requirements, pursuant to 40 CFR Par.70 and EPA's Credible Evidence Rule, 62 Fed. Reg.

83i4 (pgb. 24,lgg7\,any credible evidence or information relevant to whether a source would

have been in compliance with applicable requirements if the appropriate performance or

compliance test or procedure had been performed shall be consider€d for purposes of Title V
compli.nce certifications. Furthermore, for purposes ofestablishing whether or not a Person

has viotated or is in viotation of any emissions limitation or standard or permit condition,

nothing in this permit shalt preclude the use, including the exclusive use, by any Person of any

such credible evidence or infonnation.

VI. Public Notice

A noticc requcsting public comment on the permit was published inThe Advocate, Baton Rouge, on

Octobcr23,-2013;-andintheEnterprise,St.James,onOctober23,20lS. Acopyof thcpublicnotice

was rnailed to concerned citizens liited in the Office of Environmental Services Public Notice Mailing

List on October 22,2013. The proposed permit was also submitted to US EPA Region VI on October

2l, ZOl3, The comment pcriod was exiended from November 27 to December 16, 2013. LDEQ

received a formal petition from rhe rcsidents of the 5'h District Community of St. James Parish,

Louisiana on Decehber 16, 20t3. The petition exprcssed opposition to the proposed St. James

Methanot Plant. LDEQ addressed a letter of response to comments on December 23,2013. All
comments have been considercd prior to a Frnal permit decision'

VII. Effects on Ambient Air

Emissions associated with the proposed facility were reviewed by LDEQ to ensure compliance

with the NAAQS airO anS. tttoOeting analyses on PM1s, PMzs, NOz and NHr wer'

performed. The modeling results are presented in the table below.
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AIR PERIVIIT BRIEFING SHEET
AIR PERI\fiTS DIVISION

TOUISIAI{A DEPARTMEM OF ETWIRONMENTAL QUALITY

SL James Methanol Plant
Agency Interest No 188074

South Louisiana Methanol, LP
St Jameq, SL James Parishr lnuisiana

Dispersion Model(s) Used: AERMOD

0.95

l0

Annual 0.Tlluclm'

Pollutant TimePeriod Calculated Maximum
Groundl*vel
Concentration

lnuisianaToxic Air
Pollutant Ambient Air
Quality Standard or

. (National Ambient Air
Quality Standard

(35

t2
(188
(l00ue/m1

PMto

PMx

Nq

Vm. General Condition XVII Activities
Emission Rates - tons Der year

Wo* Activity Schedule PMro SO NOx CO voc
Sampling koccduru SflVyear

Pump Prcpantion Uyear

Linc Preporation 4lycar

l/month- --.0.03- -.
Inslrurncntation 0.t5
McchanicalWorL

FuiP.mcnt .. 
o'ol

Vesscl Prepararion Zyeo

Valw Maintcnancc

Maintcnancc

(ilye,at

iG;
om
003

Catnlyst Oridation Vcnt l/cvcry 4 years <).0r

lcarptl$ chaleg ouQ
Tank Cleaning Opcrations l/Year l.2l

I)L Insigniticant Activities

:III.50l.B
LAC 33:III.50l.B.5.A.l0
LAC 33Jrr.sol.B.5.D
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. Actlvity Number: PER20I3{,001 ,

Pemit Numbsr: 2560{10292-V0

Alr - Title V Regular Pannit lniUal

Enlssbn Pt. Pollutant Avg lblhr ilax lbrh, TonaJYoar

EQT (xXE
Er.r$srfiil,

:omaldehyde 0.03 0.oit 0.0r

linc (and cornpq|,ds) 0.011 0.013 <0.01

ts}{erers 0.65 0.78 0.r2

EOT qT
Et rlstED \mrmnia 3.50 1.20 0.u

:omaldehy{s 0.m 0.(B 0.0i

fnc (and compounds) 0.011 0.013 <0.01

!Herano 0.65 0.78 0.12

EOT M
n.:Brt tlelhanol 0.c, 0.3l) 1.31

EOT 001r
otr.t! funmonia 0.10 0.12 0..14

vhlhsnd 0.fl}1 0.mr <0.01

EOT (x,'la
rr"rt Molhanol 0.47 2.06

EQT OI5
illrr.1! Ualheml 0.38 r.65

EOT @16
,lsrit-t! I,ldhaml 0.38 1.65

F(rc tnl
wurlFtl tlethaml o.29 1.21

FUG OGI
PFII \,telhAnd 0.n r.18

l.pIF MI
x tlarra

qmmonh 55.08

trsenlc (ard corlpdrldg) 0.0(}2

98rfum (sttd@mpo{rnd9) 0.of,

lsnDno 0.02

iednlum (a$ crmPolnds) 0.01

Irmmtum Vl (ad compcrfits) 0.015'

hpger{adunpoutttb) - <0-01

)hhlqoD@no 0.0r

romddenydo 0.Er

iiangan$s (snd dltpound3' 0.0r)4

iiie,uny (and compounds) 0.003

tlohanol
g.t0

{aphthalene 0.01

{fr(d (md comDounds} 0.02

Io&rne 0.06

S(ardompoultGl
0.35

Fno
79.71

ln bold aro fmm'allomalo accnatlo! and 8ro not krcludor In pennltrad total3 utrloss oihsrtl3o notod ln I footnolo.Itoto: Erhlsghn 6tos ln bold ato fmm'allomalo rconador and aro nor hcludod ln petrnltrad totalr unloss oiholtl3o notod ln s footnolo. Emtlslon rEbl
.ttlbutod to tho UllF mfloa rhs suni of thc TAPIHAF ltmllg of tho lndlvldual cmls8lon polntB (or csps] undor thh pom[, hn do not Gonsllhrto an

Al lD: 188074 - South LA Methanol LP - St James Melhanol Plant

omEBlon c8D.
!

I Pago 2 ot 3 7FOR0r{0
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EMISSION RATES FORTAP'HAP & OTHER POLLUTANTS
Al lD: 188074 . South LA Methanol LP - St James Methanol Plant

Activity Number: PER20130001

Permit Nurnber: 2S6U10292-V0

Alr - Title V Regular Permlt lnl$at

Emls3lon PL Pollutsnl AYg lb/hr Mar lb/hr Tonrffcar

EOr fill
nt^rt Ammoola 14.00 r6.80 61.U

Anenic (ad conpumds) <0.001 <0.001 0.@

Barlum (and compounb) 0.01r 0.0r3 0,046

Benzene 0.01 0.0r 0.o2

Ca&rlum (and cunpounds) 0.003 0.0(B 0012

lrmfum Vl (and cofllpounds) o-uB O.ootl 0.0r5

Hdtonrpounds (0.001 '<0.o1 <0.0'l

lsiler(atd-corp6unds)- '0.(m " 
0.002 0.009"'' "--

Dlchloobenzenc <0.0t <0.01 0.0r

iomathhtde 0.t8 0.22 0.78

tlanganeso (and qngoun&) 0.00r 0.mt 0.m4

Uorury(and oonpomG) 0.m1 0.mr 0.m

{aphlhal8ru <0,01 <0.01 0.01

ftfd Fndconpor/ds) 0.005 0.m6 0,@.

loilene 0.0r 0.01 0.0{

Atr(and unponds) 0.07 O,G 0.3{,

r+lersrt t|.30 5.t5 t8.8r
Elr r utrL
Rlr.B.stAiD \lilns{t u.m t8.80 0.t6

:smaHehyde 0.r3 0.t5 <0.0t

Erc (ad componds)--- -- 0.05- - 0.(E----
Fthla ro 3.01 3.6r 004

EOI qp3
Br.tt {nurEda 0.3s 0.12 l.s3

tulrm (andorpords) <0.001 <0.001 0.001

:qtnaldehlds o-@:t 0.00a 0.01

ldueno <0.001 <0.001 <0.01

ZtE (ard snpoundc) o.@r o.@1 0.0r

il+lqxano 0.07 0.$ 031

tlrDUlb 0.3s 0.42 r53

Batm {and conpoun&) <0.m1 <0.m1 0.(nr

iomdrhh:da 0.m3 0.qr4 00r

fd.E ro <0.001 <0.m1 <oot

&r(adorpounda) 0.ml 0.m1 0.01

>lhrane 0.07 0.08 0.31
EOT M5
Etrt6tEo \runonb 3.s0 4A 0.(N

Page 1 oI3 TFORor43
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Attochmenl B

Red Lion Bio-Energy Air Permit



STREET ADDRESS:

State of Ohio Environmental Protection Agency

MAILING ADDRESS:

Lazarus Government Center
50 W. Town St., Suite 700
Columbus, Ohio 43215

10t27t2009

E N*;'"*-'*-i roxtc REVTEW "-" ;

Red Lion Bio-Energy f-"N"
387 DusselDrive \; "- - *icEMS-'*:
Maumee, oH 43s37 :J; .::-il!\l!A"I* -* j:_ " ::*

t trto : NSPS ,

RE: FINAL ArR POLLUToN PERM|T-ro-INSTALL AND OPERATE N;:":-:5E$"UABS:*--:-*
Facility lD: 0448011888 me::**:lJ.Fni--q--:::*i- l
Permit Number: P0105583 t*1\|q............- ---.i-M"AJ*9B*NPI!-{II4IN14-F-NI* *;
Permit Type: tnitial lnstallation t-.ttq ".*""^*".j*Mq98!l.l){qs*u'qMlltEg**,"J
County: Lucas

Dear Permit Holder:

Enclosed please find a final Air Pollution Permit-to-lnstall and Operate ("PT|O') which will allow you to install, modify,

and/or operate the described emissions unit(s) in the manner indicated in the permit. Because this permit contains

conditions and restrictions, please read it very carefully.

Ohio EPA maintains a document entitled .Frequently Asked Questions about the PTIO'. The document can be
downloaded from the DArc Web page, www.epa.ohio.qov/daoc, from the "Permits" link. This document contains
additional information related to your permit, such as what activities are covered under the PTIO, who has enforcement
authority over the permit and Ohio EPA's authorization to inspect your facility and records. Please contact the Office of
Compliance Assistance and Pollution Prevention at (614) 644-3469 if you need assistance.

The issuance of this PTIO is a final action of the Director and may be appealed to the Environmental Review Appeals
Commission ("ERAC") under Section 3745.04 of the Ohio Revised Code. The appeal must be in writing and describe the

action complained of and the grounds for the appeal. The appeal must be filed with the ERAC within thirty (30) days after
notice of the Director's action. A filing fee of $70.00 must be submitted to the ERAC with the appeal, although the ERAC,

has discretion to reduce the amount of the filing fee if you can demonstrate (by affidavit) that payment of the full amount of
the fee would cause extreme hardship. lf you file an appeal of this action, you must notify Ohio EPA of the filing of the
appeal (by providing a copy to the Director) within three (3) days of filing your appeal with the ERAC. Ohio EPA requests
that a copy of the appeal also be provided to the Ohio Attorney General's Office, Environmental Enforcement Section. An

appeal may be filed with the ERAC at the following address:

Environmental Review Appeals Commission
309 South Fourth Street, Room 222
Columbus, OH 43215

lf you have any questions regarding this permit, please contact the Toledo Department of Environmental Services. This
permit has been posted to the Division of Air Pollution Control(DAPC) Web page www.epa.ohio.qovldapc.

Sincerely,

22"1rt7//,,,,*,
Michael W. Ahern, Manager
Permit lssuance and Data Management Section, DAPC

Cc: TDES

TELE: (614) M43020 FAX: (614) 64,8184
ww.epa.ohio.gov

Ted Strickland, Governor
Lee Fisher, Lieutenant Governor

Chris Korleski, Director

Ohio EPA is an Equal Opportunity Employer

Certified Mail

P.O. Box 1049
Columbus, OH 4321G1049

(D Printed on Recycled Paper Printed in+ouse



State of Ohio Environmental Protection Agency
Division of Air Pollution Control

FINAL

Air Pollution Permit-to-lnstall and
for

Red Lion Bio-Energy

Operate

Facility lD:
Permit Number:
Permit Type:
lssued:
Effective:
Expiration:

044801 1888
P0105583
lnitial lnstallation
10t2712009
10t2712009
1012712019



State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Air Pollution Permit-to-lnstall and Operate
for

Red Lion Bio-Energy
Table of Gontents

A. Standard Terms and Conditions ........... .............3

1. What does this permit-to-install and operate ("PTIO') allow me to do?........ .......4

2. Who is responsible for complying with this permit? ........4

3. What records must I keep under this permit? .................4

4. What are my permit fees and when do I pay them? ........4

5. When does my PTIO expire, and when do I need to submit my renewal application? ..........4

6. What happens to this permit if my project is delayed or I do not install or modify my source? ................5

7. What reports must I submit under this permit? ...............5

8. lf I am required to obtain a Title V operating permit in the future, what happens to the operating
provisions and PER obligations under this permit? ........5

9. What are my obligations when I perform scheduled maintenance on air pollution control equipment?...5

10. Do I have to report malfunctions of emissions units or air pollution control equipment? lf so, how must I

1 1. Can Ohio EPA or my local air agency inspect the facility where the emission unit(s) is/are located? .....6

12.What happens if one or more emissions units operated under this permit isiare shut down

13. Can I transfer this permit to a new owner or operator? ................ ....................... 6

14. Does compliance with this permit constitute compliance with OAC rule 3745-15-07, "air pollution

15. What happens if a portion of this permit is determined to be invalid? .................7

B. Facility-Wide Terms and Conditions........... ........8

C. Emissions Unit Terms and Conditions ........... ......,............. 10

1. F001 , Paved roadways, unpaved roadways, and parking |ots............ .............. 1 1

2. F002, Feedstock stbrage pi1es.......... ......... 15

3. P001, Syngas Plant ......... ........ 19



State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Final Permit-to-lnstal! and Operate
Permit Number: P0105583

Facility lD: 0448011888
Effective Date: 10127 l2OO9

Authorization

FacilitylD: 0448011888
Application Number(s): A0038506
Permit Number: P0105583
Permit Description: syngas production from bio-mass with roads and piles.
Permit Type: lnitial lnstallation
Permit Fee: $800.00
lssue Date: 1012712009
Effective Date: 10t2712009
Expiration Date: 1012712019
Permit Evaluation Report (PER) Annual Date: Jan 1 - Dec 31, Due Feb 15
None

This document constitutes issuance to:

Red Lion Bio-Energy
1000 Research Drive
Toledo, OH 43606

of a Permit-to-lnstall and Operate for the emissions unit(s) identified on the following page.

Ohio EPA District Office or local air agency responsible for processing and administering your permit:

Toledo Department of Environmental Services
348 South Erie Street
Toledo, OH 43604
(419)936-301s

The above named entity is hereby granted this Permit-to-tnstall and Operate for the air contaminant source(s)
(emissions unit(s)) listed in this section pursuant to Chapter 3745-31 of the Ohio Administrative Code.
lssuance of this permit does not constitute expressed or implied approval or agreement that, if constructed or
modified in accordance with the plans included in the application, the described emissions unit(s) will operate
in compliance with applicable state and federal laws and regulations.

This permit is granted subject to the conditions attached hereto.

Protection AgencyOhio Environmental

&.*gf
Chris Korleski
Director

Page 1 ot 24



State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Final Permit-toJnstall and Operate
Permit Number: P0105583

Facility lD: 044801 1888
Effective Date: 10127 12009

Authorization (continued)
Permit Number: P0105583
Permit Description: Syngas production from bio-mass with roads and piles.

permits for the following emissions unit(s) or groups of emissions units are in this document as indicated

below:

Emissions Unit lD: F001
Company EquiPment lD: F001

Superseded Permit Number:
General Permit Category and Type: Not Applicable

Emissions Unit tD: FOO2

Company EquiPment lD: F002
Superseded Permit Number:
General Permit Category and Type: Not Applicable

Emissions Unit lD: P001

Company EquiPment lD: P001

Superseded Permit Number:
General Permit Category and Type: Not Applicable
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State of Ohio Environmental Protection Agency
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Permit Number: P0105583

Facility lD: 044801 1888
Effective Date: 10127 12009

A. Standard Terms and Conditions
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Final Permit-to-!nstal! and Operate

State of Ohio Environmental Protection Agency
Division of Air Pollution Control

1. What does this permit-to-install and operate ("PT|O") allow me to do?

Permit Number: P0105583
Facility lD: 044801 1888

Effective Date: 10127 12009

This permit allows you to install and operate the emissions unit(s) identified in this PTIO. You must
install and operate the unit(s) in accordance with the application you submitted and all the terms and

conditions contained in this PTIO, including emission limits and those terms that ensure compliance
with the emission limits (for example, operating, recordkeeping and monitoring requirements).

2. Who is responsible for complying with this permit?

The person identified on the "Authorization" page, above, is responsible for complying with this permit

until the permit is revoked, terminated, or transferred. "Person" means a person, firm, corporation,
association, or partnership. The words "you," "your," or "permittee" refer to the "person" identified on

the "Authorization" page above.

The permit applies only to the emissions unit(s) identified in the permit. lf you install or modify any other

equipment that requires an air permit, you must apply for an additional PTIO(s) for these sources.

What records must I keep under this permit?

You must keep ail records required by this permit, including monitoring data, test results, strip+hart
recordings, calibration data, maintenance records, and any other record required by this permit for five
years from the date the record was created. You can keep these records electronically, provided they
can be made available to Ohio EPA during an inspection at the facility. Failure to make requested
records available to Ohio EPA upon request is a violation of this permit requirement.

What are my permit fees and when do I pay them?

There are two fees associated with permitted air contaminant sources in Ohio:

. PTIO fee. This one-time fee is based on a fee schedule in accordance with Ohio Revised Code
(ORC) section 3745.11, or based on a time and materials charge for permit application review
and permit processing if required by the Director.

You will be sent an invoice for this fee after you receive this PTIO and payment is due within 30

days of the invoice date. You are required to pay the fee for this PTIO even if you do not install

or modify your operations as authorized by this permit.

. Annual emissions fee. Ohio EPA will assess a separate fee based on the total annual emissions
from your facility. You self-report your emissions in accordance with Ohio Administrative Code
(OAC) Chapter 3745-78. This fee assessed is based on a fee schedule in ORC section 3745.11

and funds Ohio EPA's permit compliance oversight activities. For facilities that are permitted as

synthetic minor sources, the fee schedule is adjusted annually for inflation. Ohio EPA will notify
you when it is time to report your emissions and to pay your annual emission fees.

When does my PTIO expire, and when do I need to submit my renewal application?

This permit expires on the date identified at the beginning of this permit document (see 'Authorization"
page above) and you must submit a renewal application to renew the permit. Ohio EPA will send a

renewal notice to you approximately six months prior to the expiration date of this permit. However, it is
very important that you submit a complete renewal permit application (postmarked prior to expiration of
this permit) even if you do not receive the renewal notice.
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State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Final Permit-to{nstall and Operate
Permit Number: P0'105583

Facility lD: 044801 1888
Effective Date: 10127 12009

lf a complete renewal application is submitted before the expiration date, Ohio EPA considers this a
timely application for purposes of ORC section 119.06, and you are authorized to continue operating
the emissions unit(s) covered by this permit beyond the expiration date of this permit untilfinal action is
taken by Ohio EPA on the renewal application.

6. What happens to this permit if my project is delayed or I do not install or modify my source?

This PTIO expires 18 months after the issue date identified on the "Authorization" page above unless
otherwise specified if you have not (1) started constructing the new or modified emission sources
identified in this permit, or (2) entered into a binding contract to undertake such construction. This
deadline can be extended by up to 12 months, provided you apply to Ohio EPA for this extension within
a reasonable time before the 18-month period has ended and you can show good cause for any such
extension.

7. What reports must I submit under this permit?

An annual permit evaluation report (PER) is required in addition to any malfunction reporting required
by OAC rule 3745-15-06 or other specific rule-based reporting requirement identified in this permit.
Your PER due date is identified in the Authorization section of this permit.

8. lf I am required to obtain a Title V operating permit in the future, what happens to the operating
provisions and PER obligations under this permit?

lf you are required to obtain a Title V permit under OAC Chapler 3745-77 in the future, the permit-to-
operate portion of this permit will be superseded by the issued Title V permit. From the effective date of
the Title V permit forward, this PTIO will effectively become a PTI (permit-to-install) in accordance with
OAC rule 3745-31-02(B). The following terms and conditions will no longer be applicable after issuance
of the Title V permit: Section B, Term 1.b) and Section C, for each emissions unit, Term a)(2).

The PER requirements in this permit remain effective until the date the Title V permit is issued and is
effective, and cease to apply after the effective date of the Title V permit. The final PER obligation will
cover operations up to the effective date of the Title V permit and must be submitted on or before the
submission deadline identified in this permit on the last day prior to the effective date of the Title V
permit.

9. What are my obligations when I perform scheduled maintenance on air pollution control
equipment?

You must perform scheduled maintenance of air pollution control equipment in accordance with OAC
rule 3745-15-06(A). lf scheduled maintenance requires shutting down or bypassing any air pollution
control equipment, you must also shut down the emissions unit(s) served by the air pollution control
equipment during maintenance, unless the conditions of OAC rule 3745-15-06(AX3) are met. Any
emissions that exceed permitted amount(s) under this permit (unless specifically exempted by rule)
must be reported as deviations in the annual permit evaluation report (PER), including nonexempt
excess emissions that occur during approved scheduled maintenance.

10. Do I have to report malfunctions of emissions units or air pollution control equipment? lf so,
how must I report?

lf you have a reportable malfunction of any emissions unit(s) or any associated air pollution control
system, you must report this to the Toledo Department of Environmental Services in accordance with
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Final Permit-to-lnstall and Operate
Permit Number: P0105583

Facility lD: 0448011888
Effective Date: I 0127 12009

OAC rule 3745-15-06(8). Malfunctions that must be reported are those that result in emissions that
exceed permitted emission levels. lt is your responsibility to evaluate control equipment breakdowns
and operational upsets to determine if a reportable malfunction has occurred.

lf you have a malfunction, but determine that it is not a reportable malfunction under OAC rule 3745-15-
06(8), it is recommended that you maintain records associated with control equipment breakdown or
process upsets. Although it is not a requirement of this permit, Ohio EPA recommends that you
maintain records for non-reportable malfunctions.

11.Can Ohio EPA or my loca! air agency inspect the facility where the emission unit(s) is/are
located?

Yes. Under Ohio law, the Director or his authorized representative may inspect the facility, conduct
tests, examine records or reports to determine compliance with air pollution laws and regulations and
the terms and conditions of this permit. You must provide, within a reasonable time, any information
Ohio EPA requests either verbally or in writing.

12.What happens if one or more emissions units operated under this permit is/are shut down
permanently?

Ohio EPA can terminate the permit terms associated with any permanently shut down emissions unit.
"Shut down" means the emissions unit has been physically removed from service or has been altered
in such a way that it can no longer operate without a subsequent "modification" or "installation" as
defined in OAC Chapter 3745-31.

You should notify Ohio EPA of any emissions unit that is permanently shut down by submitting a
certification that identifies the date on which the emissions unit was permanently shut down. The
certification must be submitted by an authorized official from the facility. You cannot continue to operate
an emission unit once the certification has been submitted to Ohio EPA by the authorized official.

You must comply with all recordkeeping and reporting for any permanently shut down emissions unit in
accordance with the provisions of the permit, regulations or laws that were enforceable during the
period of operation, such as the requirement to submit a PER, air fee emission report, or malfunction
report. You must also keep all records relating to any permanently shutdown emissions unit, generated
while the emissions unit was in operation, for at least five years from the date the record was
generated.

Again, you cannot resume operation of any emissions unit certified by the authorized official as being
permanently shut down without first applying for and obtaining a permit pursuant to OAC Chapter 3745-
31.

13. Gan I transfer this permit to a new owner or operator?

You can transfer this permit to a new owner or operator. lf you transfer the permit, you must follow the
procedures in OAC Chapter 3745-31, including notifying Ohio EPA or the local air agency of the
change in ownership or operator. Any transferee of this permit must assume the responsibilities of the
transferor permit holder.
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Final Permit-to{nstall and Operate
Permit Number: P0105583

Facility lD: 0214801 1888
Effective Dale: 1A127 l2OO9

14. Does compliance with this permit constitute compliance wath OAC rule 3745-15-07, "air pollution
nuisance"?

This permit and OAC rule 3745-15-07 prohibit operation of the air contaminant source(s) regulated
under this permit in a manner that causes a nuisance. Ohio EPA can require additional controls or
modification of the requirements of this permit through enforcement orders or judicial enforcement
action if, upon investigation, Ohio EPA determines existing operations are causing a nuisance.

15. What happens if a portion of this permit is determined to be invalid?

lf a portion of this permit is determined to be invalid, the remainder of the terms and conditions remain
valid and enforceable. The exception is where the enforceability of terms and conditions are dependent
on the term or condition that was declared invalid.
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B. Facility-Wide Terms and Gonditions
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State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Fina! Permit-to-lnstal! and Operate
Permit Number: P0105583

Facility lD: 044801 1888
Effective Dale: 10127 12009

1. This permit document constitutes a permit-to-install issued in accordance wlth ORC 3704.03(F) and a
permit-to-operate issued in accordance with ORC 3704.03(G).

a) For the purpose of a permit-to-install document, the facility-wide terms and conditions identified
below are federally enforceable with the exception of those listed below which are enforceable
under state law only.

(1) None.

b) For the purpose of a permit-to-operate document, the facility-wide terms and conditions
identified below are enforceable under state law only with the exception of those listed below
which are federally enforceable.

(1)
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G. Emissions Unit Terms and Gonditions
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State of Ohio Environmental Protection Agency
Division of Air Pollution Control

Final Permit-to-lnstall and Operate
Permit Number: P0105583

Facility lD: 044801 1888
Effective Dale:. 10127 12009

F001, Paved roadways, unpaved roadways, and parking lots

Operations, Property and/or Equipment Description:

Roadways and Parking Lots

a) This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F)
and a permit-to-operate issued in accordance with ORC 3704.03(G).

(1) For the purpose of a permitto-install document, the emissions unit terms and conditions
identified below are federally enforceable with the exception of those listed below which
are enforceable under state law only.

None.

For the purpose of a permit-to-operate document, the emissions unit terms and
conditions identified below are enforceable under state law only with the exception of
those listed below which are federally enforceable.

a. None.

Applicable Emissions Limitations and/or Control Requirements

(1) The specific operations(s), property, and/or equipment that constitute each emissions
unit along with the applicable rules and/or requirements and with the applicable
emissions limitations and/or control measures. Emissions from each unit shall not
exceed the listed limitations, and the listed control measures shall be specified in
narrative form following the table.

Applicable Ru les/Requirements Applicable Emissions Lim itations/Control
Measures

OAC rule 3745-31-05(A)(3 (axli) See bX2)a.
a. OAC rule 37 45-17 -07 (B\A See bX2)b.
b. OAC rule 3745-17-07(E\6 See bX2)c.
c. OAC rule 3745-17-08(8) Reasonable available control measures

that are sufficient to minimize or eliminate
visible particulate emissions of fugitive
dust. See b)(2)d. throuoh b)(2)h.

Additional Terms and Conditions

a. The Best Available Technology (BAT) requirements under OAC rule 3745-31-
05(AX3) do not apply to the particulate emissions from this air contaminant
source since the uncontrolled potential to emit for particulate matter is less than
10 tons/year.

b. There shall be no visible particulate emissions from the paved roadways and/or
parking areas except for a period of time not to exceed six minutes during any
60-minute observation period.

(2)

b)

(2)
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c)

d)

There shall be no visible particulate emissions from the unpaved roadways
and/or parking areas except for a period of time not to exceed 13 minutes during
any 60-minute observation period. lf any unpaved roadway and/or parking area
(or any portion of them) is or becomes paved, such paved areas shall be subject
to a limitation of no visible particulate emissions except for a period of time not to
exceed six minutes during any 60-minute observation period.

d. The permittee shall employ best available control measures on all paved and
unpaved roadways and parking areas for the purpose of ensuring compliance
with the above-mentioned applicable requirements. ln accordance with the
permittee's application, the permittee has committed to treat the paved and
unpaved roadways and parking areas by application of chemical
stabilization/dust suppressants and/or watering at sufficient treatment
frequencies to ensure compliance. Nothing in this paragraph shall prohibit the
permittee from employing other control measures to ensure compliance.

e. The needed frequencies for implementation of the control measures shall be
determined by the permittee's inspections pursuant to the monitoring section of
this permit. lmplementation of the control measures shall not be necessary for
paved or unpaved roadways and parking areas that are covered with snow
and/or ice or if precipitation has occurred that is sufficient for that day to ensure
compliance with the above-mentioned applicable requirements. lmplementation
of any control measure may be suspended if unsafe or hazardous driving
conditions would be created by its use.

f. The permittee shall promptly remove, in such a manner as to minimize or prevent
resuspension, earth and/or other material from paved streets onto which such
material has been deposited by trucking or earth moving equipment or erosion by
water or other means.

g. Open-bodied vehicles transporting materials likely to become airborne shall have
such materials covered at all times if the control measure is necessary for the
materials being transported.

h. Any unpaved roadway or parking area that is subsequently paved, will require an
application to re-evaluate emissions for this emissions unit.

Operational Restrictions

(1) None.

Monitoring and/or Recordkeeping Requirements

(1) Except as otherwise provided in this section, the permittee shall perform inspections of
each of the roadway segments and parking areas in accordance with the following
frequencies:

unpaved roadwavs and parkinq areas

all roads and parking areas

minimum inspection frequencv

daily
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(3)

(2) The purpose of the inspections is to determine the need for implementing the above-
mentioned control measures. The inspections shall be performed during representative,
normal traffic conditions. No inspection shall be necessary for a roadway or parking

area that is covered with snow and/or ice or if precipitation has occurred that is sufficient
for that day to ensure compliance with the above-mentioned applicable requirements.
Any required inspection that is not performed due to any of the above-identified events
shall be performed as soon as such event(s) has (have) ended, except if the next
required inspection is within one week.

For emission points for which the daily checks show emissions that are representative of
normal operation for 30 consecutive operating days, the required frequency of visible
emissions checks may be reduced to weekly (once per week, when the emission unit is
in operation). lf a subsequent check of such emission point by the permittee or an Ohio
EPA inspector indicates abnormal emissions, the frequency of emissions checks shall
revert to daily for that emission point until such time as there are 30 consecutive
operating days of normalvisible emissions.

(4) The permittee shall maintain records of the following information:

a. the date and reason any required inspection was not performed, including those
inspections that were not performed due to snow and/or ice cover or
precipitation;

b. the date of each inspection where it was determined by the permittee that it was
necessary to implement the control measures;

c. the dates the control measures were implemented; and

d. on a calendar quarter basis, the total number of days the control measures were
implemented and the total number of days where snow and/or ice cover or
precipitation were sufficient to not require the control measures.

The information required for d)(4)d. shall be kept separately for (i) the paved roadways
and parking areas and (ii) the unpaved roadways and parking areas, and shall be
updated on a quarterly basis within 30 days after the end of each calendar quarter.

Reporting Requirements

(1) Annual Permit Evaluation Report (PER) forms will be mailed to the permittee at the end
of the reporting period specified in the Authorization section of this permit. The permittee
shall submit the PER in the form and manner provided by the director by the due date
identified in the Authorization section of this permit. The permit evaluation report shall
cover a reporting period of no more than twelve-months for each air contaminant source
identified in this permit.

(2) The permittee shall identify the following information in the annual permit evaluation
report in accordance with the monitoring requirements for visible emissions in d)(a)
above:

a. each day during which an inspection was not performed by the required
frequency, excluding an inspection which was not performed due to an
exemption for snow and/or ice cover or precipitation; and

e)
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b. each instance when a control measure, that was to be implemented as a result of
an inspection, was not implemented.

0 Testing Requirements

(1) Compliance with the emission limitations in b)(1) shall be determined in accordance with
the following methods:

a. Emission Limitation:

No visible PE from paved roadways and parking areas except for a period of time
not to exceed six minutes during any 60-minute observation period.

Applicable Compliance Method:

lf required, compliance with the visible PE limitation listed above shall be
determined in accordance with Test Method 22 as set forth in "Appendix on Test
Methods" in 40 CFR, Part 60 ("Standards of Performance for New Stationary
Sources"), as such Appendix existed on July 1, 1996, and the modifications listed
in paragraphs (B)(a)(a) through (BX4Xd) of OAC rule 3745-17-03.

b. Emission Limitation:

No visible PE from unpaved roadways and parking areas except for a period of
time not to exceed '13 minutes during any 60-minute observation period.

Applicable Compliance Method:

lf required, compliance with the visible PE limitation listed above shall be
determined in accordance with Test Method 22 as set forth in "Appendix on Test
Methods" in 40 CFR, Part 60 ("Standards of Performance for New Stationary
Sources").

g) Miscellaneous Requirements

(1) None.
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F002, Feedstock storage piles

Operations, Property and/or Equipment Description:

Feedstock storage piles, loading and unloading

a) This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F)
and a permit-to-operate issued in accordance with ORC 3704.03(G).

(1) For the purpose of a permitto-install document, the emissions unit terms and conditions
identified below are federally enforceable with the exception of those listed below which
are enforceable under state law only.

a. None.

(2) For the purpose of a permitto-operate document, the emissions unit terms and
conditions identified below are enforceable under state law only with the exception of
those listed below which are federally enforceable.

a. None.

b) Applicable Emissions Limitations and/or Control Requirements

(1) The specific operations(s), property, and/or equipment that constitute each emissions
unit along with the applicable rules and/or requirements and with the applicable
emissions limitations and/or control measures. Emissions from each unit shall not
exceed the listed limitations, and the listed control measures shall be specified in
narrative form following the table.

Applicable Ru les/Requirements Applicable Emissions Limitations/Control
Measures

a. OAC rule 3745-31-05(E) See b)(2)a.

b. OAC rule 37 45-17-07(BXO) No visible particulate emissions from any
material storage pile except for a period
of time not to exceed thirteen minutes
durinq anv sixtv-minute oeriod.

c. OAC rule 3745-17-08(8) See bX2)b. throuoh b)(2)f.

Additional Terms and Conditions

a. Permit to lnstall P0105583 for this air contaminant source takes into account the
following voluntary restrictions (including the use of any applicable air pollution
control equipment) as proposed by the permittee for the purpose of avoiding Best
Available Technology (BAT) requirements under OAC rule 3745-31-05(A)(3):

i. A maximum throughput of 32,000 tons per year

b. The permittee shall employ best available control measures on all load-in and
loadout operations associated with the storage piles for the purpose of ensuring
compliance with the above-mentioned applicable requirements. ln accordance

(2)
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with the permittee's application, the permittee has committed to maintain minimal
drop heights for stackers and front-loaders, and chemical stabilization/dust
suppressants and/or watering/sprinkling systems at sufficient treatment
frequencies to ensure compliance.

The operator shall avoid dragging any front-end loader bucket along the ground.
Nothing in this paragraph shall prohibit the permittee from employing other
control measures to ensure compliance.

The above-mentioned control measure(s) shall be employed for each load-in and
Ioadout operation of each storage pile if the permittee determines, as a result of
the inspection conducted pursuant to the monitoring section of this permit, that
the control measure(s) are necessary to ensure compliance with the above-
mentioned applicable requirements. Any required implementation of the control
measure(s) shall continue during any such operation until further observation
confirms that use of the measure(s) is unnecessary.

The permittee shall employ best available control measures for wind erosion from
the surfaces of all storage piles for the purpose of ensuring compliance with the
above-mentioned applicable requirements. ln accordance with the application,
the permittee has committed to perform one or more of the following: (chemical
stabilization, watering/sprinkling systems/hoses, covering the storage piles) to
ensure compliance. Nothing in this paragraph shall prohibit the permittee from
employing other control measures to ensure compliance.

The above-mentioned control measure(s) shall be employed for wind erosion
from each pile if the permittee determines, as a result of the inspection
conducted pursuant to the monitoring section of this permit, that the control
measure(s) are necessary to ensure compliance with the above-mentioned
applicable requirements. lmplementation of the control measure(s) shall not be
necessary for a storage pile that is covered with snow and/or ice or if
precipitation has occurred that is sufficient for that day to ensure compliance with
the above-mentioned applicable requirements.

Operational Restrictions

(1) None.

Monitoring and/or Recordkeeping Requirements

(1) Except as othenvise provided in this section, the permittee shall perform inspections of
each load-in operation at each storage pile in accordance with the following frequencies:

c.

d.

e.

c)

d)

storaoe pile identification

all

minimum load-in inspection frequencv

daily

Except as otherwise provided in this section, the permittee shall perform inspections of
each load-out operation at each storage pile in accordance with the following
frequencies:

(2)
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minimum loadout inspection frequencv

daily

storaqe pile identifi cation

all

(3) Except as otherwise provided in this section, the permittee shall perform inspections of
the wind erosion from pile surfaces associated with each storage pile in accordance with
the following frequencies:

storaqe pile identification minimum wind erosion inspection frequencv

all daily

No inspection shall be necessary for wind erosion from the surface of a storage pile
when the pile is covered with snow and/or ice and for any storage pile activity if
precipitation has occurred that is sufficient for that day to ensure compliance with the
above-mentioned applicable requirements. Any required inspection that is not
performed due to any of the above identified events shall be performed as soon as such
event(s) has (have) ended, except if the next required inspection is within one week.

The purpose of the inspections is to determine the need for implementing the control
measures specified in this permit for load-in and load-out of a storage pile, and wind
erosion from the surface of a storage pile. The inspections shall be performed during
representative, normal storage pile operating conditions.

The permittee shall maintain records of the following information:

a. the date and reason any required inspection was not performed, including those
inspections that were not performed due to snow and/or ice cover or
precipitation;

b. the date of each inspection where it was determined by the permittee that it was
necessary to implement the control measures;

c. the dates the control measures were implemented; and

d. on a calendar quarter basis, the total number of days the control measures were
implemented and, for wind erosion from pile surfaces, the total number of days
where snow and/or ice cover or precipitation were sufficient to not require the
control measure(s).

The information required in d)(6)d. shall be kept separately for (i) the load-in operations,
(ii) the load-out operations, and (iii) the pile surfaces (wind erosion), and shall be
updated on a calendar quarter basis within 30 days after the end of each calendar
quarter.

Reporting Requirements

(1) Annual Permit Evaluation Report (PER) forms will be mailed to the permittee at the end
of the reporting period specified in the Authorization section of this permit. The permittee
shall submit the PER in the form and manner provided by thb director by the due date
identified in the Authorization section of this permit. The permit evaluation report shall
cover a reporting period of no more than twelve-months for each air contaminant source
identified in this permit.
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0 Testing Requirements

(1) Compliance with the emission limitations in b)(1) shall be determined in accordance with
the following methods:

a. Emission Limitation:

No visible particulate emissions from any material storage pile except for a period
of time not to exceed thirteen minutes during any sixty-minute period.

Applicable Compliance Method:

Compliance with the visible PE limitations for the storage piles identified above
shall be determined in accordance with Test Method 22 as set forth in "Appendix
on Test Methods" in 40 CFR, Part 60 ("Standards of Performance for New
Stationary Sources").

g) Miscellaneous Requirements

(1) None.

Page 18 of 24



State of Ohio Environmental Protection Agency
Division of Air Pollution Control

3. P001, Syngas Plant

Operations, Property and/or Equipment Description:

Fina! Permit-to{nstall and Operate
Permit Number: P0105583

Facility lD: 044801 1888
Effective Date: 10127 12009

A 87.5 tons of feedstock per day syngas plant with (10) 4 mmBtu/hr process heaters fired by
natural gas and/or syngas fuel and a flare.

a) This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F)
and a permit-to-operate issued in accordance with ORC 3704.03(G).

(1) For the purpose of a permit-toJnstall document, the emissions unit terms and conditions
identified below are federally enforceable with the exception of those listed below which
are enforceable under state law only.

a. None.

(2) For the purpose of a permit-to-operate document, the emissions unit terms and
conditions identified below are enforceable under state law only with the exception of
those listed below which are federally enforceable.

a. None.

b) Applicable Emissions Limitations and/or Control Requirements

(1) The specific operations(s), property, and/or equipment that constitute each emissions
unit along with the applicable rules and/or requirements and with the applicable
emissions limitations and/or control measures. Emissions from each unit shall not
exceed the listed limitations, and the listed control measures shall be specified in
narrative form following the table.

Applicable Rules/Requirements Applicable Emissions Limitations/Control
Measures

a. OAC rule 3745-31 -05(AX3) Nitrogen oxides emissions (NO,) shall not
exceed 24.24 pound per hour and 41.36
tons oer vear.
Carbon Monoxide (CO) emissions shall
not exceed 9.03 pounds per hour and
18.10 tons Der vear.
Sulfur dioxide (SOz) emissions shall not
exceed 8.53 pounds per hour and 11.58
tons oer vear.
See bX2)a. and bX2)b.

b. OAC Ru le 37 45-31-05(A)(3)(a)(ii) See b)(2)c.
OAC rule 37 45-17 -10(BX1 ) Particulate emissions (PE) shall not

exceed 0.020 lb/million Btu actual heat
input.

c. OAC rule 37 45-17 -07(AX1 ) Visible PE from any stack serving this
emissions unit shall not exceed 20%
opacity as a 6-minute average, except as
orovided bv the rule.

d. OAC rule 3745-18-06(E) This emissions unit is exempt from the
requirements of OAC rule 3745-18-06(E)
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Additional Terms and Conditions

The hourly and annual emission limitations for the process heaters were
established for PTI purposes to reflect the potential to emit for this emissions
unit. Therefore, it is not necessary to develop monitoring, record keeping and/or
reporting requirements to ensure compliance with these limitations.

The permittee shall properly install, operate, and maintain a device to
continuously monitor the pilot flame of the flare when the emissions unit is in
operation. The monitoring device and any recorder shall be installed, calibrated,
operated, and maintained in accordance with the manufacturer's
recommendations, instructions, and operating manuals.

The Best Available Technology (BAT) requirements under OAC rule 3745-31-
05(AX3) do not apply to the PM, PM1s, and VOC emissions from this air
contaminant source since the uncontrolled potential to emit for PM, PMro, and
VOC are each less than 10 tons/year.

The permittee has satisfied the "best available control techniques and operating
practices" required pursuant to OAC rule 3745-21-08(B).

On November 5, 2O02, OAC rule 3745-21-08 was revised to delete paragraph
(B); therefore, paragraph (B) is no longer part of the State regulations. However,
that rule revision has not yet been submitted to the U.S. EPA as a revision to
Ohio's State lmplementation Plan (SlP). Therefore, until the SIP revision occurs
and the U.S. EPA approves the revisions to OAC rule 3745-2148, the
requirement to satisfy the "best available control techniques and operating
practices" still exists as part of the federally-approved SIP for Ohio.

c) Operational Restrictions

The permittee shall burn only natural gas and/or syngas as fuel in this emissions unit.

A pilot flame shall be maintained at all times in the flare's pilot light burner while the
emission unit was in operation

The HzS content of syngas produced shall not exceed 9.53E-06 lbs HzS per cubic foot of
syngas.

Monitoring and/or Recordkeeping Requirements

(1) For each day during which the permittee burns a fuel other than the natural gas or
syngas, the permittee shall maintain a record of the type and quantity of fuel burned in
this emissions unit.

(2)

a.

b.

c.

d.

(1)

(2)

(3)

d)

Applicable Rules/Req uirements Applicable Em issions Limitations/Control
Measures
pursuant to OAC rule 3745-18-06(C).

e. OAC rule 3745-21-08(B) See bX2)d.
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The permittee shall record all periods of time during which there was no pilot flame or
the flare was inoperable while the emission unit was in operation.

The permittee shall perform a daily analysis of the HzS content of the syngas produced
and calculate a monthly arithmetic average of H2S content.

e) Reporting Requirements

(1) Annual Permit Evaluation Report (PER) forms will be mailed to the permittee at the end
of the reporting period specified in the Authorization section of this permit. The
permittee shall submit the PER in the form and manner provided by the director by the
due date identified in the Authorization section of this permit. The permit evaluation
report shall cover a reporting period of no more than twelve-months for each air
contaminant source identified in this permit.

The permittee shall identify on the PER forms all periods of time during which the pilot
flame was not functioning properly or the flare was not maintained as required in this
permit. The reports shall include the date, time, and duration of each such period.

The permittee shall identify on the PER forms any month in which the monthly average
HzS content exceeded the value in c)(3).

Testing Requirements

(1) Compliance with the emission limitations in b)(1) shall be determined in accordance with
the following methods:

a. Emission Limitation:

NO, shall not exceed 24.24 pound per hour.

Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.171 lb NO*/mmbtu (which is derived from manufacturers data and greater than
the emission factor for natural gas). To this is added the maximum flare
emissions which are calculated from the emissions factor supplied by the
applicant of 0.10 lbs NO,/mmbtu multiplied by the maximum heat output of the
flare of 174 mmbtu/hr.

lf required, the permittee shall demonstrate compliance with this emission
limitation in accordance with the methods and procedures specified in Methods 1

through 4 andT of 40 CFR Part 60, Appendix A, or other U.S. EPA-approved test
method, with prior approvalfrom the Ohio EPA.

b. Emission Limitation:

NO, shall not exceed 41.36 tons per year.

(2)

(3)

(2)

(3)

0
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Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.171 lb NO*/mmbtu (which is derived from manufacturers data and greater than
the emission factor for natural gas) and by 8760 hours per year. To this is added
the maximum flare emissions which are calculated from the emissions factor
supplied by the applicant of 0.10 lbs NO"/mmbtu multiplied by 30% of the heat
output from the potential cubic feet of syngas produced in a year from 87.5 tons
of feedstock per day.

c. Emission Limitation:

CO shall not exceed 9.03 pound per hour.

Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.0823 lb CO/mmbtu (which is derived from the AP42 emission factor for natural
gas). To this is added the maximum flare emissions which are calculated from
the emissions factor supplied by the applicant of 0.033 lbs NO*/mmbtu multiplied
by the maximum heat output of the flare of 174 mmbtu/hr.

lf required, the permittee shall demonstrate compliance with this emission
limitation in accordance with the methods and procedures specified in Methods 1

through 4 and 10 of 40 CFR Part 60, Appendix A, or other U.S. EPA-approved
test method, with prior approval from the Ohio EPA.

d. Emission Limitation:

CO shall not exceed 18.10 tons per year.

Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.0823 lb CO/mmbtu (which is derived from the AP42 emission factor for natural
gas) and by 8760 hours per year. To this is added the maximum flare emissions
which are calculated from the emissions factor supplied by the applicant of 0.033
lbs CO/mmbtu multiplied by 30% of the heat output from the potential cubic feet
of syngas produced from 87.5 tons of feedstock per day.

e. Emission Limitation:

SOz shall not exceed 8.53 pound per hour.
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Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.0402lb SOz/mmbtu (which is derived from syngas content analysis and greater
than the emission factor for natural gas). To this is added the maximum flare
emissions which are calculated from the emissions factor supplied by the
applicant of 0.0398 lbs SOz/mmbtu multiplied by the maximum heat output of the
flare of 174 mmbtu/hr.

lf required, the permittee shall demonstrate compliance with this emission
limitation through emission testing performed in accordance with Methods 1

through 4 and 6 of 40 CFR Part 60 Appendix A using the methods and
procedures specified in OAC rule 3745-18-04, or other U.S. EPA-approved test
method, with prior approvalfrom the Ohio EPA.

Emission Limitation:

SOz shall not exceed 11.58 tons per year.

Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated through calculations performed as follows: multiply the maximum
fuel usage rate of 40 mmbtu/hr of the process heaters by the emission factor of
0.0402|b SOz/mmbtu (which is derived from syngas content analysis and greater
than the emission factor for natural gas) and by 8760 hours per year. To this is
added the maximum flare emissions which are calculated from the emissions
factor supplied by the applicant of 0.0398 lbs SOz/mmbtu multiplied by 30% of
the heat output from the potential cubic feet of syngas produced from 87.5 tons
of feedstock per day.

Emission Limitation:

Particulate emissions (PE) shall not exceed 0.020 lb/million Btu actual heat input.

Applicable Compliance Method:

This emission limitation was established to reflect the potential to emit for this
emissions unit for process heat and flare emissions. Compliance may be
demonstrated based on the emission factors as calculated: to the emission
factor for the process heaters of 0.01 lb PE/mmbtu (supplied by the applicant and
greater than that for natural gas) is added the emission factor for flare emissions
of 0.01 lb PE/mmbtu.

h. Emission Limitation:

Visible PE from any stack serving this emissions unit shall not exceed 20%
opacity as a 6-minute average, except as provided by the rule.

g.
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Applicable Compliance Method:

lf required, compliance shall be demonstrated based upon visible particulate
emission observations performed in accordance with 40 CFR part 60, Appendix
A, Method 9 and the procedures specified in 40 CFR Part 60.11.

g) Miscellaneous Requirements

(1) None.
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Tad Anderson <tdanderson@utah. gov>

Subpart D information and draft engineering review comments
1 message

Armer, Melissa <melissa.armer@stantec.com> Fri, Oct 23,2015 al4:17 PM
To: Tad Anderson <tdanderson@utah.gov>
Cc: Marty Gray <martygray@utah.gov>, TROY MCKINLEY <mckinleyelectric@msn.com>

Tod ond Morty,

Attoched ore our comments on the droft engineering review thot Morty provided on 10/20. We've
olso ottoched Subport D opplicobility informotion for the pyrolysis ond gosificotion systems.

I wos oble to speok with Christopher Smith ot the Louisiono Dept. of Env. Quolity- Air Permits Division
who is the permit writer working on o permit modificotion for the St. Jomes methonol ploni. He wos
unoble to find ony documentotion providing odditionol detoils regording the Subport D opplicobility
determinotion for the steom reformer of the St. Jomes methonol plont, but we were oble to obtoin o
copy of the permit opplicotion. Christopher olso indicoted thot there ore multiple methonol plonts
permitted in Louisiono ond none of the steom reformers were subject to Subport D.

Christopher Smith

Environmental Chemical Specialist Advanced

LDEQ/AIr Permits Division

225-219-3439

C hristopher.smith@la. gov

lwill plon to contoct you eorly next week to discuss this informotion ond the poth fonvord for
finolizing the NOl.

Melisso

Melisso Armer, P.E.

Project Engineer
7 669 W est Riverside Drive. Suite I 0l Boise lD 837 I 4-6 I 83
Phone: (208) 853-0883 x 103
Fox: (208) 853-0884
melisso.ormer@stontec.com



$ stantec

Celebroling 60 yeors of community, creolivity, qnd clienl relolionships.

The content of this emoil is the confidentiol properiy of Stontec ond should not be copied, modified, retronsmitied, or used for ony purpose

except with Stontec's written outhorizotion. lf you ore not the intended recipient, pleose delete oll copies ond noiify us immediotely.

@ eteose consider the environment before printing this emoil.

2 attachments

Rev_response to DAQ 10232015.pdf
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Worki ng Documentf,F_rev com ments.doc
70K



e Stantec Stoniec Consulling Services lnc.
7669 West Riverside Drive, Suiie l0l, Boise lD 837]4-6183

October 23,2015

Atlention: TodAnderson
Utoh Deportment of Environmentol Quolity
Division of Air Quolity
P.O. Box 144820
Solt Loke City, UT 84114-482

Deor Tod,

Reference: Response to UDAQ Questions- Revolulion Fuels, LLC Proposed Coolto liquids Focility
Notice of lnlenl

Stontec Consulting Services (Stontec) is submitting the following odditionolinformotion to help with
New Source Performonce Stondord (NSPS) opplicobility determinotions. Should you require
odditionol informotion or wish to discuss further, pleose contoct me of 208-853-0883.

Pyrolysis ond Gosificolion
40 CFR Port 60 Subporl D Applicobility

SubpoTt D-STANDARDS OF PERFORMANCE FOR FOSSIL.FUEI.FIRED STEAM GENERAIORS

S50.40 Applicobility ond designotion of offected focility.
(o)(l ) Eoch fossil-fuel{ired steom generoting unit of more thon 73 megowotts (MW) heot input rote
(250 million British thermol units per hour (MMBtu/hr)).

"Fossil-fuelfired steom qenerotina unit meons o furnoce or boiler used in the process of burning
fossil fuel for the purpose of producing steom by heot tronsfer."

The pyrotysts burnersysfem consisfs of (3) 6-inch Kinemox LE burners eoch providing o
moximum of I 1.2 MMBlulhr (33.6 MMBtulhr)- These burners do not meef fhe
MMB|Ulhr heot input rofing for lhis subporl.

Ihe gosificotion burner sysfem willinclude (5) l4-inch Kinemax LE burners eoch
providingomoximumof60MMBtulhr(300MMBtu/h4.I@he

but do not meet

tntgsy4gos. Ihe purpose of the large-diometer coiled lnconel prpe is fhe
gosificofion of the feedsfock.

Design wiih community in mind

Ihe smo//-diometer coiled ppe obove



October 23,2015
Tod Anderson
Poge 2 of 8

Reference: Response to UDAQ Queslions- Revolulion Fuels, LLC Proposed Cool lo Liquids Focility

the reoctor coi,s is used to pre-heot the ionized woter entering fhe sysfem; it would
olso nof fit the definition of o boiler since if uses wosfe heot from the flue gos fo pre-
heot the woter.

Subport Do-STANDARDS OF PERFORMANCE FOR EIECTRIC UIltlTY STEAM GENERAIING UNIIS

Revolution provided o Subport Do opplicobility outline in the 9/17115 response to UDAQ questions
(Rt ).

Subporl Db-SIANDARDS OF PERFORMANCE FOR INDUSTRIAI-COMMERCIAI-INSIITUTIONAI STEAM

GENERATING UNIIS

S60.40b Applicobility ond designotion of offected focility.

(o) The offected focility to which this subport opplies is eoch steom generoting unit thot
commences construction, modificotion, or reconstruction ofter June 19, 1984, ond thot hos o heol
input copocity from fuels combusted in the steom generoting unit of greoter thon 29 megowotts
(MW) (100 million British thermol units per hour (MMBtu/h0).

The pyrolysis burnersyslem consisfs of (3) 6-inch Krnemox LE burners each providing o
moximum of I1.2 MMBtU/hr (33.6 MMBtulhr).These burners do not meet the
MMBtulhr heot input roting for this subporf.

Ihe gosil'icotion burner sysfem willinclude (5) l4-inch Kinemox LE burners eoch
providing o moximum of 60 MMBtulhr (300 MMBtulhr).Ihese burners meet the
MMBtulhr heot input roting for this subporf but do noi meel the definition of o fossi/-

fuelfired sfeom generating unif. See Subport D discussion obove.

Subport Dc-STANDARDS OF PERFORMANCE FOR SMAtt INDUSTRIAT-COMMERCIAT-INSTITUTIONAL
SIEAM GENERAIING UNITS

S60.40C Applicobility ond designotion of offected focility.

(o) Except os provided in porogrophs (d), (e), (f), ond (9) of this section, the offected focility to
which this subport opplies is eoch steom generoting unit for which construction, modificotion, or
reconstruction is commenced ofter June 9, 

.l989 
ond thot hos o moximum design heot input

copocity of 29 megowotts (MW) (100 million British thermql units per hour (MMBtu/h)) or less, but
greoter thon or equol to 2.9 MW (l 0 MMBtu/h).

The pyrolysis burnersysfem consisfs of (3/ 6-inch Kinemox LE burners eoch providing o
moximum of I1.2 MMBtulhr (33.6 MMB|U/hr).These burners meef the MMB|Ulhr heot
input roting for this subporf but do nof meef the definition of o fossi/-fue/-l'ired sleom
generoting unif. See Subporf D discussion obove.

Design wilh communily in mind



October 23,2O15
Tod Anderson
Poge 3 of 8

Reference: Response to UDAQ Queslions- Revolution Fuels, LIC Proposed Coollo liquids Focility

Ihe gosificotion burner sysfem willinclude (5) l4-inch Kinemox LE burners each
providing o maximum of 60 MMBtulhr (300 MMBtulhr).Ihese burners do not meet
the MMB|Ulhr heot input roting for this subport.

St. Jomes Methono!
The St. Jomes Methonol Plont hos o steom reformer where noturol gos is broken down in two
reoction stoges to o mixture of bosic components in o process referred io os steom reforming.
Steom reforming converts noturol gos inio o mixture of corbon oxides. hydrogen ond residuol
methone which conioins woter in the form of steom. The resulting mixture of corbon oxides ond
hydrogen is refened to os synthesis gos, which contoins key components for the formotion of
methonol.

This process is similor to the pyrolysis ond gosificotion reoction chomber of the Revolution focility os
syngos is produced from coolwhich is broken down into bosic components. ln the St. Jomes
process steom is o byproduct produced from the breokdown of the noturol gos components. ln
the Revolution process, woter is o reoctont used to produce syngos from the breokdown of cool.
Poge I I of the St. Jomes methonol plont Title V permit stotes thot Subport D, Db, Dc does not
opply to the steom reformer since the steom reformer is not o steom generotor. Reguloiions 40
CFR 60.40(o),40 CFR 60.40b(o),40 CFR 50.40c(o), ore referenced.

A copy of ihe initiol permit opplicotion for the St. Jomes methonol plont con be obtoined ot the
link below:

https://zendto.deo.louisiono.oov/oickup.php?cloimlD=8UukbQBPxVPxeSwX&cloimPosscode=Mxq
U N D3vxPS C bTcx&e m o i lAd d r=e I I e n. p e n e o u v7o40l o. o ov

Regords,

%fib/**^.
Melisso Armer, P.E.

Project Engineer, Stontec

Enclosure:
St. Jomes Methonol Plont Title V permit opplicotion

Design wilh community in mind



Tad Anderson <tdanderson@utah.gov>

FW: Revolution Fuels - Response to Source Plan Review

Clark, Eric <eric.clark@stantec.com>
To: "tdanderson@utah.gov" <tdanderson@utah.gov>

Tod -

Thu, Nov 12,2015 at 9:17 AM

We hove reviewed the Source Plon you provided o few doys ogo. Pleose see the ottoched files.
These o word document highlighting our comments vio Trock Chonges ond o newly updoted
emission inventory including the jet fuel/noturol gos combinotion os discussed by Melisso ond
yourself. I've olso included o memo outlining o few comments thot wonqnted o bit more
explonotion. Pleose let me know if you hove ony questions or comments. Thonk you.

Eric Clork

Project Engineer
7669 West Riverside Drive Suite I0l Boise lD 83714-6183
Phone: (208) 853-0883 x 1 06
Fox: (208) 853-0884
e ric.cl a rk@stia ntec.com

ffi st*nt*c

The content of this emoil is the confidentiol property of Stoniec ond should not be copied, modified, reironsmitled, or used for ony purpose

excepi with Stontec's wrilten outhorizotion. lf you ore not the iniended recipient, pleose delete oll copies ond notify us immediotely.

@ fteose consider the environment before printlng ihls ernoil.

3 attachmenb

Stantec fi nal E m issi on Cal cul lations rev2.xlsx
1B3K

mem_Response to Source Review.docx
241K

RN1il904001 with WJG and TCG cornments.rtf
41AK



0 Stantec Memo

To:

File:

Tod Anderson

UDAQ

203701022

From:

Dote:

Eric Clork

766? W. Riverside Drive
Boise, lD 837]4

November I l, 2015

Reference: Response lo Source Plon Review - Revolution Fuels

Mr. Anderson

Revolution Fuels ond Stoniec oppreciote the opportunity lo review the Source Plon reloting to the
proposed ApprovolOrder. We hove ottoched o Word document in trock chonges thot outlines
oreos of the Source Plon thot wonont updoting or clorificotion. ln oddition. for those comments thoi
require further explonotion, they ore highlighted below:

. Comments JC I & TH2 - The moximum cool throughput is requested to be 750 tons per doy.
Note thot is volue is consistent with the emission colculotions within the emissions inventory.
Note thot thot 500 tpd is opplied with o muliiplier of 1.5 for o totol of 750 tpd. Pleose olso
note thot the onnuol omount is ossumed for 365 doys.

. Comment JC 3 - lt is our understonding thol the non-fugitive volue of PM2.5 ond PMl0 ore
ossumed equivolent for the PTE colculotions, but lhe intent of the longuoge within the
Abstroct is to ensure thot it is understood thot, in reolity, the omount of PM2.5 will be less thon
PMIO.

. Comments JC 6 lhrough JC I - These comments ore intended to request clorificotion
longuoge when describing ihe process.

. Commenls JC 29 &, )C 30 - I believe the drofi references low NOx burners in one ond not the
other. Bolh units ore equipment with low NOx burners, thus it moy be best to include such
longuoge in boih locotions.

o Commenls thot stote TCG in front - Pleose disregord the "TCG" porlion os thot is strictly o
reference to the commenter ond hos no beoring on the content of the comment.

We hove olso included on updoled emissions inventory per your conversotion with Melisso Armer
yesterdoy. The updotes include emission chonges to the "worst-cose" scenorio between ihe use of
jei fuel, diesel fuelor some combinotion ihereof.

Lostly, pleose nole thot is il is our understonding thot Dove Prey is stillin the process of reviewing the
submitting modeling files. Should there be ony questions pertoining to those results, we willoddress
them os they come.

Dec$n wilh cornnxmity in mlM
to u:\engineer\fdonde6on\wordl5\revolulion fuels\comments\mem_response lo source review.docx



O stantec
November I1,2015
Tod Anderson
Poge 2 ol 2

Reference: Response lo Source Plon Review - Revolulion Fuels

lf you hove ony questions regording these commenls or onything else regording this project pleose
do not hesitote to contoct me of the number or emoil listed below. Thonk you.

h{tr,"
Eric Clork, P-E.

Project Engineer
Phone: (208) 853-0883 x 106
Fox: (208) 853-0884
eric.clork@slontec.com

Aitochment: Stontec Finol Emission Colculotions rev2.xlsx
RNl549G.000l with WJC ond TCG comments.rtf

c. Troy McKinley mckinleyelectric@msn.com

Design wilh cornmmity in mird
lo u:\engineer\tdonderson\woIdls\revolution fuels\comments\mem_rsponse to source review-docx
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