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JUN 3.,0 ZOZO 

Josh Lehde 
CEO 
Cave City Sand Missouri, LLC 
622 Collins Drive 
Festus, MO 63028 

RE: New Source Review Permit - Project Number: 2018-12-024 

Dear Josh Lehde: 

Enclosed with this letter is your permit to construct. Please study it carefully and refer to 
Appendix A for a list of common abbreviations and acronyms used in the permit. Also, note the 
special conditions, if any, on the accompanying pages. The document entitled, "Review of 
Application for Authority to Construct," is part of the permit and should be kept with this permit 
in your files. Operation in accordance with these conditions and your new source review permit 
application is necessary for continued compliance. The reverse side of your permit certificate 
has important information concerning standard permit conditions and your rights and obligations 
under the laws and regulations of the State ofMissouri. 

This permit may include requirements with which you may not be familiar. If you would like the 
department to meet with you to discuss how to understand and satisfy the requirements contained 
in this permit, an appointment referred to as a Compliance Assistance Visit (CA V) can be set up 
with you. To request a CAV, please contact your local regional office or fill out an online 
request. The regional office contact information can be found at the following website: 
http ://dnr.mo.2ov/reQions/. The online CAV request can be found at 
http://dm.mo. gov/cav/compliance.htm. 

If you were adversely affected by this permit decision, you may be entitled to pursue an appeal 
before the administrative hearing commission pursuant to Sections 621.250 and 643.075.6 
RSMo. To appeal, you must file a petition with the administrative hearing commission within 
thirty days after the date this decision was mailed or the date it was delivered, whichever date 
was earlier. If any such petition is sent by registered mail or certified mail, it will be deemed 
filed on the date it is mailed; if it is sent by any method other than registered mail or certified 
mail, it will be deemed filed on the date it is received by the administrative hearing commission, 
whose contact information is: Administrative Hearing Commission, United States Post Office 
Building, 131 West High Street, Third Floor, P.O. Box 1557, Jefferson City, Missouri 65102, 
phone: 573-751-2422, fax: 573-751-5018, website: www.oa.mo.~ov/ahc. 
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Josh Lehde 
Page Two 

If you have any questions regarding this permit, please do not hesitate to contact Chad 
Stephenson, at the Department ofNatural Resources' Air Pollution Control Program, 
P.O. Box 176, Jefferson City, MO 65102 or at (573) 751-4817. Thank you for your attention to 
this matter. 

Sincerely, 

AIR POLLUTION CONTROL PROGRAM 

8~ 
Susan Heckenk.amp 
New Source Review Unit Chief 

SH:scj 

Enclosures 

c: Southeast Regional Office 
PAMS File: 2018-12-024 

Permit Number: 06 2 0 2 0 - 0 2 1 



~!§]MISSOURI~11 ,(t'.). IDEPARTMENT OF
l_gJ ~ NATURAL RESOURCES 

MISSOURI AIR CONSERVATION COMMISSION 

PERMIT TO CONSTRUCT 

Under the authority of RSMo 643 and the Federal Clean Air Act the applicant is authorized 
to construct the air contaminant source(s) described below, in accordance with the laws, 
rules and conditions as set forth herein. 

Permit Number: Q.6 2 0 2 0 - 0 2 1 Project Number: 2018-12-024 
Installation Number: 186-0062 

Parent Company: Castlelake, LP 

Parent Company Address: 4600 Wells Fargo Center, 90 South Seventh Street, 
Minneapolis, MN 55402 

Installation Name: Cave City Sand Missouri, LLC 

Installation Address: Brickeys Road, Bloomsdale, MO 63627 

Location Information: Ste. Genevieve County, S14, T39N, R7E 

Application for Authority to Construct was made for: 
The installation of a mine and processing facility to produce silica sand for commercial sale 
in the oil and gas exploration market. This review was conducted in accordance with 
Section (5), Missouri State Rule 1 OCSR 10-6.060, Construction Permits Required. 

D/tandard Conditions (on reverse) are applicable to this permit. 

0 Standard Conditions (on reverse) and Special Conditions are applicable to 
this permit. 

Director or signee 
Department of Natural Resources 

JUN 3 0 2020 

Effective Date 



STANDARD CONDITIONS: 

Permission to construct may be revoked if you fail to begin construction or modification within 
two years from the effective date of this permit. Permittee should notify the Enforcement and 
Compliance Section of the Air Pollution Control Program if construction or modification is not 
started within two years after the effective date of this permit, or if construction or modification is 
suspended for one year or more. 

You will be in violation of 10 CSR 10-6. 060 if you fail to adhere to the specifications and 
conditions listed in your application, this permit and the project review. In the event that there is 
a discrepancy between the permit application and this permit, the conditions of this permit shall 
take precedence. Specifically, all air contaminant control devices shall be operated and 
maintained as specified in the application, associated plans and specifications. 

You must notify the Enforcement and Compliance Section of the Department's Air Pollution 
Control Program of the anticipated date of start up of this (thes!9) air contaminant source(s). 
The information must be made available within 30 days of actual startup. Also, you must notify 
the Department's regional office responsible for the area within which you are located within 15 
days after the actual start up of this (these) air contaminant source(s). 

A copy of the permit application and this permit and permit review shall be kept at the 
installation address and shall be made available to Department's personnel upon request. 

You may appeal this permit or any of the listed special conditions to the Administrative Hearing 
Commission (AHC), P.O. Box 1557, Jefferson City, MO 65102, as provided in RSMo 643.075.6 
and 621.250.3. If you choose to appeal, you must file a petition with the AHC within 30 days 
after the date this decision was mailed or the date it was delivered, whichever date was earlier. 
If any such petition is sent by registered mail or certified mail, it will be deemed filed on the date 
it is mailed. If it is sent by any method other than registered mail or certified mail, it will be 
deemed filed on the date it is received by the AHC. 

If you choose not to appeal, this certificate, the project review and your application and 
associated correspondence constitutes your permit to construct. The permit allows you to 
construct and operate your air contaminant source(s), but in no way relieves you of your 
obligation to comply with all applicable provisions of the Missouri Air Conservation Law, 
regulations of the Missouri Department of Natural Resources and other applicable federal, state 
and local laws and ordinances. 

The Air Pollution Control Program invites your questions regarding this air pollution permit. 
Please contact the Construction Permit Unit using the contact information below. 

Contact Information: 
Missouri Department of Natural Resources 

Air Pollution Control Program 
P.O. Box 176 

Jefferson City, MO 65102-0176 
(573) 751-4817 

The regional office information can be found at the following website: 
http://dnr.mo.gov/regions/ 
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Project No. 2018-12-024 

Permit No. 06 2 0 2 0 • 0 2 1 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

The special conditions listed in this permit were included based on the authority granted to the 
Missouri Air Pollution Control Program by the Missouri Air Conservation Law (specifically 
643. 075) and by the Missouri Rules listed in Title 10, Division 10 of the Code of State 
Regulations (specifically 10 CSR 10-6.060). For specific details regarding conditions, see 10 
CSR 10-6.060 paragraph (3)(E). "Conditions required by permitting authority." 

Cave City Sand Missouri, LLC 
Ste. Genevieve County, S14, T39N, R7E 

1. Equipment Requirement - Low NOx Dryer 
Cave City Sand Missouri, LLC shall install, operate and maintain low-NOx 
propane burners on the 75 MMBtu/hr dryer (EP-37). The low-NOx propane 
burners shall have a manufacturer guarantee of less than 0.12 lb NOx 
emissions/MMBtu. Cave City Sand Missouri, LLC shall maintain a copy of the 
manufacturer's expected emission guarantee on site. 

2. Haul Road Paving Requirement 
A. Cave City Sand Missouri, LLC shall pave haul roads EP-85, EP-86, EP-

87, and EP-88 with asphalt, concrete or other materials approved by the 
Air Pollution Control Program. The pavement will be applied in accordance 
with industry standards to achieve control of fugitive emissions while the 
plant is operating. 

B. Maintenance and repair of the road surface shall be conducted as 
necessary to ensure that the physical integrity of the pavement is 
adequate to achieve control of fugitive emissions from these areas while 
the plant is operating. 

C. Cave City Sand Missouri, LLC shall establish and follow a paved haul 
roads cleaning, watering, vacuum-sweeping standard operating procedure 
(SOP) to prevent visible fugitive emissions. A copy of the SOP report 
shall be submitted to the Air Pollution Control Program's 
Compliance/Enforcement Section within 60 days of this permit's issuance. 
The report shall include but is not limited to the following information, haul 
road segment/location, cleaning method/water application rate, and 
schedule. 

3. Documented Haul Road Watering of Unpaved Roads 
A. Cave City Sand Missouri, LLC shall control dust from the unpaved haul 

road (EP-84) and all vehicular activity areas (EP-89, EP-90, EP-91, RP-
92, EP-93, EP-94, EP-95, EP-96 and EP-97) at this site using water or 
surfactant spray consistently and correctly at all times to prevent visible 
fugitive emissions from entering the ambient air beyond the property 
boundary. The following conditions apply to haul road and vehicular 
activity area watering: 
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Project No. 2,018-12-.Q24 O l 
Permit No.06 2 0 i O • 2 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

1) The water application rate shall be 100 gallons per 1000 square 
feet at least once every day. 

2) A quarter inch or more rainfall during the preceding 24 hours shall 
substitute for one daily water application. 

3) Water/surfactant application shall not be required when the ground 
is frozen or when there will be no traffic on the roads. 

B. Cave City Sand Missouri, LLC shall keep the following records on file and 
available for inspection: 
1) A daily log initialed by the responsible facility operator of roads 

watered and quantity of water/chemical application used, or 
notation that there was a quarter inch or greater rainfall within the 
past 24 hours or that the facility was not in operation. 

2) Water tank size, total area of roads to be watered, and the resultant 
number of fills necessary to accomplish the required application 
rate. 

3) Records of watering equipment breakdowns and repairs. 

4. Moisture Content Testing Requirement 
A. Cave City Sand Missouri, LLC shall verify with an initial test that the 

moisture content of the material in all storage piles (EP-89, EP-90, EP-91, 
EP-92, EP-93, EP-94, EP-95, EP-96 and EP-97) is greater than or equal 
to 4.0 percent by weight. 

B. Cave City Sand Missouri, LLC shall annually verify that the moisture 
content of the processed sand that exits the hydrosizer plant is greater 
than or equal to 15 percent by weight. This verification shall be performed 
in the months of July or August. 

C. Testing for Special Condition 4.A. and 4.B. shall be conducted according 
to the method prescribed by the American Society for Testing Materials 
(ASTM) D-2216, C-566 or another method approved by the Director. 

D. The initial tests for Special Condition 4.A. and 4.B. shall be conducted no 
later than 45 days after the start of operation. Subsequent tests required 
by Special Condition 4.B. shall be performed the calendar year following 
the initial tests during the months of July or August. 

E. The written analytical reports shall include the raw data and moisture 
content of each sample, the test date, and the original signature of the 
individual performing the test. The reports shall be filed on-site or at the 
Cave City Sand Missouri, LLC main office within 30 days of completion of 
the required test. 
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Project No. 2018-12-024 O 
Permit No. 0 6 2 0 2 0 - 2 1 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

F. If the moisture content of either of the two tests required by Special 
Condition 4.E. is less than the moisture content limit in Special Condition 
4.A. and 4.B., another test may be performed within 15 days of the 
noncom pliant test. If the results of that test is also less than the moisture 
content required by Special Condition 4.A. and 4.B., Cave City Sand 
Missouri, LLC shall apply for a new permit with revised modeling to 
account for the revised information. 

5. Capture Device Requirements - Material Handling 
A. Cave City Sand Missouri, LLC shall fully enclose the material handling 

equipment and their drop/transfer points for the equipment in Table 1. 
Material handling emissions from the equipment in Table 1 shall not 
aspirate to the ambient air. 

B. Cave City Sand Missouri, LLC shall use pneumatic pick-up points to 
capture emissions from the emission units indicated in Table 3. A 
definition for pneumatic pick up points can be found in the PROJECT 
DESCRIPTION section of this permit. 

C. Cave City Sand Missouri, LLC shall inspect the enclosures on a quarterly 
basis for any signs of a leak or structural component failures. The results 
of the inspection shall be recorded along with documentation regarding 
any necessary corrective action. 

6. Control Device Requirement-Baghouse and Cartridge Filters 
A. Cave City Sand Missouri, LLC shall control emissions from the equipment 

listed in Table 1 using baghouses or cartridge filters as specified in the 
permit application. 

,y T ble 1 E I d E quIpmen tlldbBag houses and C anrt 'dIQe Flta ncose tCon roe 1 ers 
Emission Unit Emission Unit Descriotion Control Device 

EP-37 Rotary Air Dryer CD100 - Baghouse 42240 
EP-38 Drver BaC1 house Screw Convevor CD100 - Baqhouse 42240 
EP-39 Dryer BaQhouse Double Dump CD100 - Baqhouse 42240 
EP-40 Dryer BaCl house Tube Conveyor CD100 - BaCl house 42240 
EP-41 Dryer Outfeed Transfer Conveyor CD100 - Baqhouse 42240 
EP-42 Drver Discharoe Bucket Elevator CD100 - Baahouse 42240 
EP-43 Screen lnfeed Work Bin #1 CD100 - Baqhouse 42240 
EP-44 Drver Accurate Feeder #1A CD200 - Baa house 43950 
EP-45 Screener #1 A CD200 - Baqhouse 43950 
EP-46 30/50 Outfeed Conveyor #1 CD200 - Baghouse 43950 
EP-47 30/50 Silo lnfeed Bucket Elevator #1 CD200 - Baqhouse 43950 
EP-48 Drver Accurate Feeder #2A CD200 - BaQhouse 43950 
EP-49 Screener #2A CD200 - BaC1 house 43950 
EP-50 40/70 Outfeed Conveyor #1 CD200 - Baqhouse 43950 
EP-51 40/70 Outfeed Convevor #2 CD200 - Baghouse 43950 
EP-52 Silo lnfeed Bucket Elevator #2 CD200 - Baqhouse 43950 
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Project No. 2018-12-024 O2 l Permit No. 0 6 2 0 2 0 - · · · 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

EP-53 Dryer Accurate Feeder #3A CD200 - Baahouse 43950 
EP-54 Screener #3A CD200 - Baghouse 43950 
EP-55 100 Mesh Outfeed Conveyor #1 CD200 - Baahouse 43950 
EP-56 100 Mesh Outfeed Convevor #2 CD200 - Baghouse 43950 
EP-57 100 Mesh Silo lnfeed Bucket Elevator CD200 - Baahouse 43950 
EP-58 Dryer Accurate Feeder #4A CD200 - Baghouse 43950 
EP-59 Screener #4A CD200 - Baahouse 43950 
EP-60 Waste Discharae Conveyor CD200 - Baghouse 43950 
EP-61 Waste Silo Bucket Elevator CD200 - Baahouse 43950 
EP-62 Waste Silo - 100 Ton BV-100 Bin Vent Cartridge Filter 
EP-63 Loadina Spout (Truck) CF-100 Cartridae Filter 
EP-64 30/50 2000 Ton Silo #1 BV-200 Bin Vent Cartridge Filter 
EP-65 30/50 Mesh 2000 Ton Silo #2 BV-300 Bin Vent Cartridae Filter 
EP-66 100 Mesh 2000 Ton Silo #1 BV-400 Bin Vent Cartridge Filter 
EP-67 100 Mesh 2000 Ton Silo #2 BV-500 Bin Vent Cartridae Filter 
EP-68 40/70 4000 Ton Silo #1 BV-600 Bin Vent Cartridge Filter 
EP-69 40/70 4000 Ton Silo #2 BV-700 Bin Vent Cartridqe Filter 
EP-70 Silo Accurate Feeder 30/50 #1 CD300 - Baahouse 
EP-71 Silo Accurate Feeder 30/50 #1 CD300 - Baghouse 
EP-72 Silo Accurate Feeder 100 Mesh #1 CD300 - Baahouse 
EP-73 Silo Accurate Feeder 100 Mesh #2 CD300 - Baahouse 
EP-74 Silo Accurate Feeder 40/70 #1 CD300 - Baahouse 
EP-75 Silo Accurate Feeder 40/70 #2 CD300 - Baahouse 
EP-76 Silo Outfeed Transfer #1 to Loadout CD300 - Baahouse 
EP-77 Silo Outfeed Transfer #2 to Loadout CD300 - Baghouse 
EP-78 Silo Outfeed Transfer #3 (Rail Loadout) CD300 - Baahouse 

EP-79 
Silo Outfeed Transfer #4 (to Barge 
Loadout) CD300 - Baghouse 

EP-80 Rail Loadout Bucket Elevator CD300 - Baahouse 
EP-81 Loadina Spout (Rail) CF-200 Cartridae Filter 
EP-82 Barge Loadout Bucket Elevator CD400 - Baahouse 
EP-83 Loading Spout (Barae) CF-300 Cartridae Filter 

B. The baghouses and cartridge filters shall be operated and maintained in 
accordance with the manufacturer's specifications. 

C. The baghouses and cartridge filters shall be equipped with a gauge or 
meter, which indicates the pressure drop across the control device. These 
gauges or meters shall be located such that Department of Natural 
Resources' employees may easily observe them. 

D. Replacement filters for the baghouses and cartridge filters shall be kept on 
hand at all times. The bags shall be made of fibers appropriate for 
operating conditions expected to occur (i.e. temperature limits, acidic and 
alkali resistance, and abrasion resistance). 

E. Cave City Sand Missouri, LLC shall monitor and record the operating 
pressure drop across the baghouses and cartridge filters at least once 
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D. 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

every 24 hours while equipment is in operation. The operating pressure 
drop shall be maintained within the design conditions specified by the 
manufacturer's performance warranty. 

F. Cave City Sand Missouri, LLC shall maintain-a copy of the baghouses and 
cartridge filters manufacturer's performance warranty on site. 

G. Cave City Sand Missouri, LLC shall maintain an operating and 
maintenance log for the baghouses and cartridge filters which shall 
include the following: 
1) Incidents of malfunction, with impact on emissions, duration of 

event, probable cause, and corrective actions; and 
2) Maintenance activities, with inspection schedule, repair actions, 

and replacements, etc. 

7. Equipment Requirement- Operation 
A. Cave City Sand Missouri, LLC shall operate all wash screens and the 

hydrosizer plant according to the manufacturer's specifications. The 
specifications shall include operating parameters and ranges to ensure 
moisture content is saturated. 

8. Cave City Sand Missouri, LLC shall maintain a copy of the manufacturer's 
specifications for each piece of equipment listed in Special Condition 7 .A. 

8. Silt Content Testing Requirement 
A. Cave City Sand Missouri, LLC shall verify that the silt content of the sand 

in Storage Pile #3 (EP-91) is less than or equal to 1.6 percent by weight. 

8. Testing shall be conducted according to the method prescribed by the 
ASTM C117-04, C-136 or another approved by the Director. 

C. The initial test shall be conducted no later than 45 days after the start of 
operation. 

The written analytical reports shall include the raw data and silt content of 
each sample, the test date and the original signature of the individual 
performing the test. The report shall be filed on-site or at the Cave City 
Sand Missouri, LLC main office within 30 days of completion of the 
required test. 

E. If the silt content of the test is greater than the silt content in Special 
Condition 8.A. another test may be performed within 15 days of the 
noncompliant test. If the results of that test also exceed the limit, Cave 
City Sand Missouri, LLC shall apply for a new permit to account for the 
revised information. 
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Project No. 2018-12-024 

Permit No. 0 6 2 0 2 0 • 0 2 1 
SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

9. Emission Testing - Baghouse 42240 
A. Cave City Sand Missouri, LLC shall test the location and pollutant 

indicated with an emission rate indicated in Table 2 to verify that emission 
rates are below those indicated in Table 2. 

Table 2: Emission Testing Rates (lb/hr) 

Pollutant Baghouse 42240 

PM 0.749 
Total PM10 0.725 
Total PM2.s 0.725 

B. The following EPA test methods in Table 3 may be used. Alternative 
methods and source specific modifications may be allowed. All methods 
shall be authorized by the Air Pollution Control Program's 
Compliance/Enforcement Section prior to testing. 

Table 3 SuggestedTest Methods 

Pollutant Baghouse 42240 

PM 50 

Total PM10 201A and 202 

Total PM2.s 201A and 202 

C. Testing shall be performed within 10% of permitted capacity listed in Table 
4. 

D. Testing shall be performed not later than 180 days after initial start-up for 
commercial operation and shall be conducted in accordance with the 
procedures in this permit and the approved test plan. 

E. A completed Proposed Test Plan Form (enclosed) shall be submitted to 
the Compliance/Enforcement Section at least 60 days prior to the 
proposed test date by email at AirComplianceReporting@dnr.mo.gov so 
that the Air Pollution Control Program may arrange a pretest meeting, if 
necessary, and assure that the test date is acceptable for an observer to 
be present. The Proposed Test Plan may serve the purpose of notification 
and must be approved by the Director prior to conducting the required 
emission testing. 

F. A written copy of the full test report and results shall be submitted within 
60 days of completion of any required testing. The report shall include 
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Project No. 2018-12-024 O ] 
Permit No. U6 2 0 2 0 - 2 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

legible copies of the raw data sheets, analytical instrument laboratory 
data, and complete sample calculations from the required test method for 
at least one sample run. 

G. If the results of the performance testing shows that the emission rates are 
greater than those listed in Table 2, then Cave City Sand Missouri, LLC 
shall evaluate what effects these higher emission rates would have had on 
the permit applicability and modeling applicability of this project. Cave City 
Sand Missouri, LLC shall submit the results of any such evaluation within 
30 days of submitting the Performance Test Results report required in 
Special Condition 9.F. of this permit 

10. Modification to Release Parameters Requirement 
Cave City Sand Missouri, LLC shall notify the Permit Program of the Air Pollution 
Control Program prior to making any modifications to the facility that impact the 
release parameters and/or emission rates listed in the memo: Ambient Air Quality 
Impact Analysis (AAQIA) Cave City Sand Missouri, LLC. In the event that the Air 
Pollution Control Program determines the changes are significant, Cave City 
Sand Missouri, LLC shall submit an updated AAQIA indicating compliance with 
the NAAQS. 

11. Production Limit For Sand Received on Haul Road EP-86 
A. Cave City Sand Missouri, LLC shall limit its sand received from truck on 

haul road EP-86 to less than 1,980,000 tons in any consecutive 12-month 
period. 

8. Cave City Sand Missouri, LLC shall develop and use forms to 
demonstrate compliance with Special Condition 11.A. The forms shall 
contain at a minimum the following information, 
1) Installation name 
2) Installation ID 
3) Permit number 
4) Current month 
5) Current 12-month date range 
6) Monthly sand (tons) received from trucks on haul road EP-86. 
7) Consecutive 12-month rolling total sand (tons) received from trucks 

on haul road EP-86. 
8) Indication of compliance with Special Condition 11.A. 
9) 

12. Record Keeping and Reporting Requirements 
A. Cave City Sand Missouri, LLC shall maintain all records required by this 

permit for not less than five years and shall make them available 
immediately to any Missouri Department of Natural Resources' personnel 
upon request. 
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Project No. 2018-12-024 O l 
Permit No. 06 2 0 2 0 • 2 

SPECIAL CONDITIONS: 
The permittee is authorized to construct and operate subject to the following special conditions: 

B. Cave City Sand Missouri, LLC shall report to the Air Pollution Control 
Program's Compliance/Enforcement Section, by mail at P.O. Box 176, 
Jefferson City, MO 65102 or by email at 
AirComplianceReporting@dnr.mo.gov, no later than 10 days after the end 
of the month during which any record required by this permit shows an 
exceedance of a limitation imposed by this permit. 
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REVIEW OF APPLICATION FOR AUTHORITY TO CONSTRUCT AND OPERATE 
SECTION (5) REVIEW 

Project Number: 2018-12-024 
Installation ID Nu~ber: .18,.6-80~2() 2 l Permit Number: 06 2 U Z 

Installation Address: Parent Company: 
Cave City Sand Missouri, LLC Castlelake, LP 
Brickeys Road 4600 Wells Fargo Center, 90 South 

Seventh Street 
Bloomsdale, MO 63627 Minneapolis, MN 55402 

Ste. Genevieve County, S14, T39N, R7E 

REVIEW SUMMARY 

• Cave City Sand Missouri, LLC has applied for authority to construct a mine and 
processing facility to produce silica sand for commercial sale in the oil and gas 
exploration market. 

• The application was deemed complete on January 16, 2019. 

• HAPs of concern from this process are products of propane combustion in the dryer. 
All potential HAPs emissions are below the respective SMAL 

• 40 CFR Part 60 Subpart 000, Standards of Performance for Nonmetallic Mineral 
Processing Plants, applies to this installation. 

• 40 CFR Part 60 Subpart UUU, Standards of Performance for Calciners and Dryers 
in Mineral Industries, applies to this installation 

• None of the NESHAPs apply to this installation. None of the currently promulgated 
MACT regulations apply to the proposed equipment. 

• Baghouses and cartridge filters are being used to control the particulate emissions 
from the equipment in Table 1. 

• This review was conducted in accordance with Section (5) of Missouri State Rule 
10 CSR 10-6.060, Construction Permits Required. Potential emissions of PM10 and 
PM2.s are above de minimis levels, therefore, modeling is trigged. All non-fugitive 
potential emissions are below major sources levels, therefore, a Section 8 permit is 
not required. 

• This installation is located in Ste. Genevieve County, an attainment area for all 
criteria pollutants. 
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• This installation is not on the List of Named Installations found in 10 CSR 10-
6.020(3)(8), Table 2. The installation's major source level is 250 tons per year and 
fugitive emissions are not counted toward major source applicability. 

• Ambient air quality modeling was performed to determine the ambient impact of 
PM10 and PM2.s. No modeling standard currently exists for PM. 

• Emissions testing is required for the equipment as a part of this permit. Emissions 
testing is also required by 40 CFR Part 60 Subparts 000 and UUU. 

• No Operating Permit is required for this installation. 

• Approval of this permit is recommended with special conditions. 

INSTALLATl ON/PROJECT DESCRIPTION 

Cave City Sand Missouri, LLC submitted a new source review permit application to 
develop mine and processing facilities to produce silica sand for commercial sale in the 
oil and gas exploration market (frac sand). Specifically, the plant will produce three 
commercial grades of frac sand: 30/50, 40/70, and 100 mesh products. The target 
production is 1,000,000 tons of saleable product per year. 

There will be approximately 330 acres along Highway 61 where there will be the mining 
and a wet plant site, while approximately 7 42 acres located off of Brickeys Road will 
house a dry plant, rail loadout, and barge loadout equipment. The mine site will be 
mined for industrial sand and processed at an annual production goal of about 1.4 
million tons per year of raw sand. The raw material from the drilling and blasting is 
hauled via truck to a hopper, then it is conveyed to the wet plant. Once the wet sand is 
washed, sized, and classified, it is hauled to the dry plant and conveyed into the dryer. 
Emissions from the dryer are controlled by a baghouse. Once the material is dried, it is 
conveyed and screened to be sized and classified, and then conveyed to storage silos. 
The classified sand is conveyed from the storage silos to weigh hoppers and loading 
spouts to be loaded on rail cars, barges, or into trucks. The emissions from the transfer 
equipment and silos are also controlled by fabric filters. All conveyers are planned to be 
enclosed. They will have pneumatic pick-up points that will be hard piped to the 
baghouses. The load out spouts are a dustless design with a pneumatic pick up and a 
retractable hood that that is deployed when the sand is being loaded into the truck. 

The operations of the plant are described below. Table 4 lists the installation-wide 
emission units and the MHDR of each. No permits have been issued to Cave City Sand 
Missouri, LLC from the Air Pollution Control Program. 
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Table 4: Installation-wide Emission Units 

Emission 
Unit Description 

MHDR (tph 
unless 
otherwise 
noted) Used 
for Modeling 

EP-01 Grizzly 200 
EP-02 Feed Hoooer 200 
EP-03 Transfer Conveyor 200 
EP-04 Ory Scalping Screen 180 
EP-05 Transfer Conveyor 180 
EP-06 Jaw Crusher 8 
EP-07 Trash Screen 8 
EP-08 Feed Hoooer 180 
EP-09 Transfer Conveyor 180 
EP-10 Slurry Box* 180 
EP-11 Wet Scalpinq Screen* 180 
EP-12 Desliming Cyclone* 160 
EP-13 Attrition Scrubber* 160 
EP-14 Hydrocyclone* 160 
EP-15 Hydrosizer* 160 
EP-16 Hydrocyclone* 104 
EP-17 DewaterinQ Screen* 103 
EP-18 Dewatering Screen* 69 
EP-19 Floculation Tank* 2 
EP-20 Clarifier* 2 
EP-21 Transfer Conveyor 57 
EP-22 Radial Stacker 57 
EP-23 Transfer Conveyor 103 
EP-24 Radial Stacker 103 
EP-25 Truck Dumo into Feed Hoooer 200 
EP-26 Hopper onto Belt Feeder 200 
EP-27 Feeder onto Convevor 200 
EP-28 Conveyor to Radial Stacker 200 
EP-29 Radial Stacker to 20/70 Feed Pile (Load-in ) 83 
EP-30 Radial Stacker to 70/140 DP Feed Pile 

(Load-in) 117 
EP-31 Pile to 50 Ton Hopper (FEL) 200 
EP-32 50 Ton Hopper 200 
EP-33 Belt Feeder 200 
EP-34 Scalper Screen lnfeed Conveyor 200 
EP-35 Scaloer Screen 200 
EP-36 Dryer lnfeed Conveyor 200 
EP-37 Rotarv Air Drver 160 
EP-38 Dryer Baqhouse Screw Conveyor 160 
EP-39 Dryer Baghouse Double Dump 160 
EP-40 Drver Baqhouse Tube Conveyor 160 
EP-41 Dryer Outfeed Transfer Conveyor 200 
EP-42 Drver Discharqe Bucket Elevator 200 
EP-43 Screen lnfeed Work Bin #1 200 
EP-44 Drver Accurate Feeder #1A 200 
EP-45 Screener #1A 200 
EP-46 30/50 Outfeed Conveyor #1 400 
EP-47 30/50 Silo lnfeed Bucket Elevator #1 400 
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Emission 
Unit Description 

MHDR(tph 
unless 
otherwise 
noted) Used 
for Modeling 

EP-48 Dryer Accurate Feeder #2A 200 
EP-49 Screener #2A 200 
EP-50 40/70 Outfeed Conveyor #1 400 
EP-51 40/70 Outfeed Conveyor #2 400 
EP-52 Silo lnfeed Bucket Elevator #2 400 
EP-53 Drver Accurate Feeder #3A 200 
EP-54 Screener #3A 200 
EP-55 100 Mesh Outfeed Conveyor #1 400 
EP-56 100 Mesh Outfeed Conveyor #2 400 
EP-57 100 Mesh Silo lnfeed Bucket Elevator 400 
EP-58 Drver Accurate Feeder #4A 200 
EP-59 Screener #4A 200 
EP-60 Waste Discharge Conveyor 200 
EP-61 Waste Silo lnfeed Bucket Elevator 200 
EP-62 Waste Silo - 100 Ton 200 
EP-63 Loading Spout (Truck) 200 
EP-64 30/50 2000 Ton Silo #1 200 
EP-65 30/50 Mesh 2000 Ton Silo #2 200 
EP-66 100 Mesh 2000 Ton Silo #1 200 
EP-67 100 Mesh 2000 Ton Silo #2 200 
EP-68 40/70 4000 Ton Silo #1 200 
EP-69 40/70 4000 Ton Silo #2 200 
EP-70 Silo Accurate Feeder 30/50 #1 200 
EP-71 Silo Accurate Feeder 30/50 #1 200 
EP-72 Silo Accurate Feeder 100 Mesh #1 200 
EP-73 Silo Accurate Feeder 100 Mesh #2 200 
EP-74 Silo Accurate Feeder 40/70 #1 200 
EP-75 Silo Accurate Feeder 40/70 #2 200 
EP-76 Silo Outfeed Transfer #1 to Loadout 800 
EP-77 Silo Outfeed Transfer #2 to Loadout 800 
EP-78 Silo Outfeed Transfer #3 (Rail Loadout) 800 
EP-79 Silo Outfeed Transfer #4 (to Ban:~e Loadout) 800 
EP-80 Rail Loadout Bucket Elevator 800 
EP-81 LoadinQ Spout (Rail) 800 
EP-82 Barne Loadout Bucket Elevator 800 
EP-83 LoadinQ Spout (Barne) 800 
EP-84 HR-1 Mine Road to Truck Dump and Back 12.18 VMT/hr 

EP-85 HR-2 Waste from Wet Plant North Entrance 
to Dump and Back 

0.34 VMT/hr 

EP-86 HR-3 Loop from Dry Plant Entrance to Raw 
Material Drop and Back 

38. 79 VMT/hr 
(Annual Limit of 
1,980,000 tons 
per Special 
Condition 11 ) 

EP-87 HR-4 Loop from Dry Plant Entrance to Waste 
Pick-up and Back 

3.18 VMT/hr 

EP-88 HR-5 Wet Plant Sand Out to Dry Plant 6.99 VMT/hr 
EP-89a Mine Oversize Load In 400 
EP-89b Mine Oversize Load Out 400 
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Emission 
Unit 

Description 

MHDR (tph 
unless 
otherwise 
noted) Used 
for ModeUnq 

EP-89c Mine Oversize Wind Erosion 0.01 acres 
EP-89d Mine Oversize Vehicular Activity 400 
EP-90a Mine Oversize Load In 400 
EP-90b Mine Oversize Load Out 400 
EP-90c Mine Oversize Wind Erosion 0.002 acres 
EP-90d Mine Oversize Vehicular Activity 400 
EP-91a 80,000 Ton Wet Plant Feed Load In 400 
EP-91b 80,000 Ton Wet Plant Feed Load Out 400 
EP-91c 80,000 Ton Wet Plant Feed Wind Erosion 1.30 acres 
EP-91d 80,000 Ton Wet Plant Feed Vehicular Activity 400 
EP-92a* Mine Oversize Load In 400 
EP-92b* Mine Oversize Load Out 400 
EP-92c* Mine Oversize Wind Erosion 400 
EP-92d* Mine Oversize Vehicular Activity 400 
EP-93a Orv Plant Feed (20/70) Load In 400 
EP-93b Dry Plant Feed {20/70) Load Out 400 
EP-93c Orv Plant Feed (20170 ) Wind Erosion 0.60 acres 
EP-93d Dry Plant Feed (20/70) Vehicular Activity 400 
EP-94a Orv Plant Feed (70/140) Load In 400 
EP-94b Dry Plant Feed (70/140) Load Out 400 
EP-94c Dry Plant Feed (70/140) Wind Erosion 0.60 acres 
EP-94d Dry Plant Feed (70/140) Vehicular Activity 400 
EP-95a Dry Plant Feed (20/70) Load In 400 
EP-95b Orv Plant Feed (20/70) Load Out 400 
EP-95c Dry Plant Feed (20/70) Wind Erosion 0.47 acres 
EP-95d Orv Plant Feed (20/70) Vehicular Activity 400 
EP-96a Dry Plant Feed (70/140) Load In 400 
EP-96b Orv Plant Feed (70/140) Load Out 400 
EP-96c Dry Plant Feed (70/140) Wind Erosion 0.47 acres 
EP-96d Drv Plant Feed (70/140) Vehicular Activity 400 
EP-97a Scalping Screen Oversize Load In 400 
EP-97b ScalpinQ Screen Oversize Load Out 400 
EP-97c Scaloina Screen Oversize Wind Erosion 0.0043 acres 
EP-97d ScalpinQ Screen Oversize Vehicular Activity 400 

*Saturated with moisture content greater than or equal to 15%. Emissions from these sources are 
assumed zero. 

Mining 

A combination of bulldozers and front end loaders will be used to remove material 
overlying the target material (overburden) to be mined. Most of the soils on the site will 
have only one foot of topsoil. Blasting may be required to assist in removing any 
consolidated material. 

Topsoil will be segregated from subsoil and berms will be constructed along the 
operational boundary of the project site. Subsoil and any excess topsoil not used in 
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safety berms will be stockpiled separately onsite. An oversize stockpile will be used for 
any material that cannot be immediately used for backfilling to a reclamation grade. 

Once the mining operations have excavated a sufficient amount of raw sand, 
overburden will be used to backfill the prior year's mining area to reach the designated 
reclamation grade. The stockpiles and berms will be seeded and mulched to increase 
stability and prevent erosion. 

Typical excavation equipment will be utilized during mining activities. These consist of, 
but are not limited to, dump trucks, bulldozers, and front end loaders. Blasting will also 
be minimized, but is anticipated. Water will be utilized to control dust when needed. 

Crushing and Screening (EP-01 though EP-24) 

Typical crushing circuit equipment will be utilized during the initial stage of sand 
processing. These consist of mobile/stationary crushers, grizzly feeders, rock breakers, 
sand scalpers/screens, conveyors, and loaders (EP-01 through EP-09). Approximately 
200 tons of crushed sand per hour will be processed at the crushing circuit facility. The 
material is expected to have relatively high moisture content but, if required, spray bars 
will be utilized at the grizzly screen to control dust. 

Trucks will transfer sand and crushed sandstone material from the mine to the Wet 
Plant facility. A stockpile will be used near the crushing circuit, before the grizzly feeder, 
and near the wet processing facility to store material. Trucks will bring waste materials 
(i.e., silt, clay and non-spec sand) back to the mine for reclamation. 

Wet Plant (EP-10 though EP-25) 

The Wet Plant includes typical sand washing equipment that will be utilized during 
washing activities. These consist of feed hoppers, screens, cyclones, density 
separators, dewatering screens and conveyors (EP-10 through EP-20). Approximately 
180 tons of sand per hour will be processed at the wet plant process line. Water utilized 
for washing of the sand will be cycled between the wash plant equipment and the water 
clarification system. The water will be recycled and the water lost in drying, infiltration, 
and evaporation will be compensated through the use of a high capacity well. A 
recirculating water system will be used to capture and reuse as much water as possible 
during the washing process. 

After the sand is washed, it will be loaded onto a 25-ton truck and driven to the Dry 
Plant. 

Dry Plant (EP-25 through EP-83) 

The Dry Plant receives sand by truck from the Wet Plant. The Dry Plant will consist of 
one, 160-ton per hour fluid bed dryer, fitted with a 75 MMBtu/hr propane fired burner, 
and controlled by a baghouse (CD100 - Baghouse 42240). Dry sand is then conveyed 
to the product screens and storage silos. Typical screening plant equipment will be 
utilized during these activities. These consist of hoppers, stackers, bucket elevators, 
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screens, and conveyors. All of the particulate matter emissions from this equipment are 
routed to and controlled by a baghouse dust collector (CD200 - Baghouse 43950). 
Approximately 160 tons of sand per hour will be processed. The sorted sand is then 
transferred into enclosed storage silos that are part of the storage and loadout activities. 

Storage and Load Out Activities 

Dry and classified sand is transferred from the Dry Plant into enclosed storage silos by 
conveyors and bucket elevators. The material handling operations are controlled by a 
baghouse dust collector. Emissions from the silos are controlled by bin vent cartridge 
filters. 

The finished product is transferred from the storage operations by conveyor to either the 
rail loadout, the barge loadout, or the truck loadout, where it is weighed and loaded onto 
the rail cars, barges, or trucks. The rail and barge loadout activities will be controlled 
by cartridge filters. 

EMISSIONS/CONTROLS EVALUATION 

The emission factors used in this analysis were obtained from the EPA document AP-
42, Compilation of Air Pollutant Emission Factors, Fifth Edition: 

• Section 1.4 "Natural Gas Combustion," July 1998 
• Section 11.19.2 "Crushed Stone Processing and Pulverized Mineral Processing," 

August 2004 
• Section 13.2 .1 "Paved Roads," January 2011 
• Section 13.2.2 "Unpaved Roads," November 2006 
• Section 13.2.4 "Aggregate Handling and Storage Piles," November 2006. 

Particulate emissions from the dryer (EP-37) and associated transfer equipment (EP-38 
through EP-43) will be controlled by Baghouse 42240. Emissions from the transfer 
equipment are estimated using an emission factor from AP-42 Section 11.19.2 for a 
conveyor transfer point. Emissions from the dryer are estimated assuming a 6% 
moisture content at the exit of the baghouse with a flow rate 16,607 dscfm and 0.005 
gr/dscf. This gives an emission rate from the dryer of 0.71 lb/hr or 0.0044 lb/tons at the 
maximum hourly design rate of 160 tons per hour. AP-42 Section 11.19.1 Table 1 
provides an emission factor for a sand dryer with a fabric filter of 0.010 lb/tons. This 
permit requires Cave City Sand Missouri, LLC to test the emissions from Baghouse 
42240 as stated in Special Condition 9 of this permit to verify the emission rate from the 
dryer and associated transfer equipment. 

Documented haul road watering will be used to control particulate emissions from the 
haul roads and vehicular activity areas. Haul road EP-84 and storage pile vehicular 
activity areas are unpaved. A 90% control efficiency for PM and PM10 and a 74% 
control efficiency for PM2.s are applied to the emission calculations for the unpaved haul 
road and vehicular activity areas for documented watering. Haul roads EP-85, EP-86, 
EP-87, and EP-88 are paved. A silt loading of 2.0 g/m2 was used on these haul roads. 
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Particulate emissions from wind erosion of storage piles were calculated using an 
equation found in the Air Pollution Control Program's Emissions Inventory 
Questionnaire Form 2.8 "Storage Pile Worksheet." Cave City Sand Missouri, LLC will 
demonstrate through testing that the silt content of Storage Pile #3 (EP-11) is less than 
or equal to 1.60% by weight in accordance with Special Condition 8 of this permit. Cave 
City Sand Missouri, LLC will demonstrate through testing that inherent moisture content 
of the sand is greater than or equal to 4.0% by weight in accordance with Special 
Condition 4 of this permit. 

Wind erosion emissions were calculated based on maximum storage pile sizes of 0.01 
acres (EP-89), 0.002 acres (EP-90), 1.30 acres (EP-91), 0.60 acres (EP-93 and EP-94), 
0.47 acres (EP-95 and EP-96) and 0.0043 acres (EP-97). 

Cave City Sand Missouri, LLC will install a dryer with low-NOx burners with a 
manufacturer guarantee of less than 0.12 lb NOx/MMBtu. Cave City Sand Missouri, 
LLC provided documentation from the manufacturer supporting these values. The 
remaining emissions from natural gas combustion were calculated using AP-42 Section 
1.4 "Natural Gas Combustion". 

The following table provides an emissions summary for this project. There are no 
existing potential or actual emissions since this is a new plant. Potential emissions of 
the application represent the potential of the new equipment, assuming continuous 
operation (8760 hours per year). Conditioned potential emissions account for a 
voluntary limit production limit for sand received on haul road EP-86. 

Table 5: Emissions Summary (t py) 

Pollutant 
Regulatory 
De Minimis 

Levels 

Existing 
Potential 

Emissions 

Existing 
Actual 

Emissions 
(2018 EIQ) 

Controlled 
Potential 

Emisison of 
Process 

Eciuifi,ment1 

New 
Installation 
Conditioned 

Potentia!O 

PM 25.0 N/A NIA 22.24 258.99 

PM10 15.0 N/A NIA 10.87 63.41 

PM2.s 10.0 NIA NIA 7.06 17.91 

SOx 40.0 NIA NIA 0.19 0.19 

NOx 40.0 NIA NIA 39.42 39.42 

voe 40.0 NIA NIA 1.77 1.77 
co 100.0 NIA NIA 27.05 27.05 

HAPS 10.0125.0 NIA NIA 0.61 0.61 
NIA = Not Applicable 
8Excludes fugitive emissions from haul roads and storage pile 
btncludes fugitive emissions from haul road and storage piles 

PERMIT RULE APPLICABILITY 

This review was conducted in accordance with Section (5) of Missouri State Rule 
10 CSR 10-6.060, Construction Permits Required. Potential emissions of PM10 and 
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PM2.s are above de minimis levels, therefore, modeling is trigged. All non-fugitive 
potential emissions are below major sources levels, therefore, a Section 8 permit is not 
required. 

APPLICABLE REQUIREMENTS 

Cave City Sand Missouri, LLC shall comply with the following applicable requirements. 
The Missouri Air Conservation Laws and Regulations should be consulted for specific 
record keeping, monitoring, and reporting requirements. Compliance with these 
emission standards, based on information submitted in the application, has been 
verified at the time this application was approved. 

GENERAL REQUIREMENTS 

• Start-Up, Shutdown, and Malfunction Conditions, 10 CSR 10-6.050 

• Submission of Emission Data, Emission Fees and Process Information, 
10 CSR 10-6.110 

o Per 10 CSR 10-6.110(4)(8)2.8(11) and (4)(8)2.C(II) a full EIQ is required 
for the first full calendar year the equipment (or modifications) approved by 
this permit are in operation. 

• Restriction of Particulate Matter to the Ambient Air Beyond the Premises of 
Origin, 10 CSR 10-6.170 

• Restriction of Emission of Visible Air Contaminants, 10 CSR 10-6.220 

• Restriction of Emission of Odors, 10 CSR 10-6.165 

SPECIFIC REQUIREMENTS 

• Restriction of Emission of Particulate Matter From Industrial Processes, 
10 CSR 10-6.400 

• New Source Performance Regulations, 10 CSR 10-6.070 
o Standards ofPerformance for Nonmetallic Mineral Processing Plants 

applies to this installation 

o Standards of Performance for Calciners and Dryers in Mineral Industries 
applies to this installation 

AMBIENT AIR QUALITY IMPACT ANALYSIS 

Ambient air quality modeling was performed to determine the ambient impact of PM10 
and PM2.s. Cave City Sand Missouri, LLC has chosen to take an annual production limit 
for sand receiving on Haul Road EP-86 in Special Condition 11 in order to remain 
compliant with the PM2.s annual standards. More information regarding the modeling 
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analysis can be found in the memo "Ambient Air Quality Impact Analysis (AAQIA) for 
Cave City Sand Missouri, LLC - (February 2020)" from the Modeling Unit. 

STAFF RECOMMENDATION 

On the basis of this review conducted in accordance with Section (5), Missouri State 
Rule 10 CSR 10-6.060, Construction Permits Required, it is recommended that this 
permit be granted with special conditions. 

PERMIT DOCUMENTS 

The following documents are incorporated by reference into this permit: 

• The Application for Authority to Construct form, dated December 17, 2018, received 
December 18, 2018, designating Castlelake, LP as the owner and operator of the 
installation. 
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APPENDIX A 
Abbreviations and Acronyms 

% ..............percent 

°F ..............degrees Fahrenheit 

acfm .......... actual cubic feet per minute 

BACT .......Best Available Control Technology 

BMPs........ Best Management Practices 

Btu ............British thermal unit 

CAM ........Compliance Assurance Monitoring 

CAS .......... Chemical Abstracts Service 

CEMS ......Continuous Emission Monitor System 

CFR.......... Code of Federal Regulations 

CO ............ carbon monoxide 

CO2 ........... carbondioxide 

C02e .........carbon dioxide equivalent 

COMS ...... Continuous Opacity Monitoring 
System 

CSR .......... Code of State Regulations 

dscf ...........dry standard cubic feet 

EIQ........... Emission Inventory Questionnaire 

EP ............. Emission Point 

EPA ..........Environmental Protection Agency 

EU ............Emission Unit 

fps ............. feet per second 

ft ............... feet 

GACT ...... Generally Available Control 
Technology 

GHG......... Greenhouse Gas 

gpm .......... gallons per minute 

gr ..............grains 

GWP ........ Global Warming Potential 

HAP.......... Hazardous Air Pollutant 

hr ..............hour 

hp.............. horsepower 

Jb ............... pound 

lbs/hr ........ pounds per hour 

MACT ......Maximum Achievable Control 
Technology 

3 • b.µ,g/ m ........micrograms per cu 1c meter 

mis ............meters per second 

Mga) ........ .1,000 gallons 

MW........... megawatt 

MHDR...... maximum hourly design rate 

MMBtu.... .Million British thermal units 

MMCF .....million cubic feet 

MSDS .......Material Safety Data Sheet 

NAAQS ....National Ambient Air Quality 
Standards 

NESHAPs National Emissions Standards for 
Hazardous Air Pollutants 

NOx ...........nitrogen oxides 

NSPS ......... New Source Performance Standards 

NSR ..........New Source Review 

PM ............particulate matter 

PM2.s ......... particulate matter less than 2.5 
microns in aerodynamic diameter 

PM10 .........particulate matter less than 10 microns 
in aerodynamic diameter 

ppm........... parts per million 

PSD ...........Prevention of Significant Deterioration 

PTE........... potential to emit 

RACT .......Reasonable Available Control 
Technology 

RAL .......... Risk Assessment Level 

SCC ..........Source Classification Code 

scfm ..........standard cubic feet per minute 

SOS ...........Safety Data Sheet 

SIC............ Standard Industrial Classification 

SIP ............State Implementation Plan 

SMAL....... Screening Model Action Levels 

SOx••··········sulfur oxides 
SO2 ............ sulfur dioxide 

SSM .......... Startup, Shutdown & Malfunction 

tph ............tons per hour 

tpy.............tons per year 

VMT .........vehicle miles traveled 

voe ........ .Volatile Organic Compound 
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