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AIR QUALITY PERMIT RENEWAL NUMBER 53336
DRAKE CEMENT – PORTLAND CEMENT PLANT

I. INTRODUCTION

This Title V permit renewal is for the continued operation of a Portland cement plant near Paulden, Arizona.  This is a renewal of Air Quality Permit 10001770.
A. Company Information

Mailing Address:
5745 N. Scottsdale Road Suite B-135 Scottsdale, AZ. 85250
Facility Address:
5001 E. Drake Road, Paulden, AZ 86334
B. Attainment Classification

This area is designated as attainment for all pollutants. 
II. PROCESS DESCRIPTION

A. Limestone Quarry Operations

The manufacture of Portland cement begins with mixing three basic raw materials (limestone, iron ore, and aluminum) in proper proportions to achieve the ultimate product desired.  Limestone provides calcium, which is the major component of Portland cement.  The limestone is obtained primarily from an adjacent quarry and is transported to the cement plant by a series of three overland conveyor belts.

Blasting in the quarry utilizes a mixture of Ammonium Nitrate and fuel oil (ANFO) as the blasting agent and produces approximately 88,000 tons of limestone rubble per month.  Limestone rubble is loaded to quarry trucks using front-end loaders.  The trucks  transport the limestone rubble to a primary crusher, with integral vibrating screen, in order to achieve a material screen size of three inches or less.  From the primary crusher, the crushed and screened limestone material is transported to the Portland cement plant using a series of three overland conveyors.

B. Cement Manufacturing Facility

The Portland cement plant comprises four distinct operations: 

•
Raw material receiving, milling, blending and storage,

•
Coal preparation and pulverized Coal storage,

•
Pyroprocessing, clinker production and storage, and

•
Finish milling, cement storage, and load-out to shipping vehicles and railroad. 

1. Raw Material Receiving, Milling, Blending and Storage

Raw materials to be received for the production of Portland cement include two grades of limestone (termed High and Low in reference to calcium content), an iron source (e.g. from iron oxide), an aluminum source (e.g., from high aluminum containing minerals such as Bauxite), coal, and gypsum.  Most of the limestone and part of the low aluminum source material is obtained from a quarry adjacent to the plant site.  The other raw materials (iron ore, pure aluminum source, coal, gypsum or alternative imported limestone) is delivered to the site by truck or railcar.  Except for gypsum, all raw materials that reach the site via the overland conveyor belts, truck, and rail is temporarily stored in piles that are completely enclosed in a building.  Gypsum is stored in open piles.  

As needed, the coal, iron ore, and aluminum source is reclaimed by an underground conveyor.  Materials from the two covered limestone piles and from the outdoor covered gypsum storage pile is reclaimed by enclosed reclaim conveyor belt.  Each of these materials is transferred via conveyor belt to dedicated raw material silos.

Raw materials fed from each silo are proportioned by ratio control in the proper amounts using weigh scales on the conveyor belts and variable speed conveyors.  The proportioned raw materials are dried, pulverized and size-classified in the raw mill circuit.  The raw mill circuit includes an impact hammer crusher which works in negative pressure, a static separator, 4 cyclones, a fan and a roll press.  The static separator ensures the desired particle size cut that the mill requires.  Hot exhaust gas from the pyroprocessing system is fed to the impact hammer crusher to dry and convey the ground materials.  The resulting ground raw material, called “raw meal,” is delivered to a blend silo. From the blend silo, the raw meal is conveyed to the six stage preheater tower.  

The raw mill system vented conveyance gases are routed through the Kiln Baghouse, then to the Main Stack, and vented to atmosphere.  During periods when the Raw Mill is out of service, including periods of routine maintenance, the exhaust gases from pyroprocessing bypass the mill and vents directly to the Kiln Baghouse and Main Stack.
2. Coal Preparation and Pulverized Coal Storage

From the coal storage silo, coal is transported via conveyor belt to a mill where it is pulverized. The coal mill uses hot gases from the kiln for drying purposes.  A cyclone is used to remove the raw meal dust loading from the kiln exhaust gas so that the raw meal dust does not contaminate the coal.

The kiln at Drake Cement uses the indirect firing system. The pulverized coal exiting the mill and collected from the coal mill baghouse is conveyed first to a pulverized coal silo and then to the precalciner and to the kiln burner.  About 50 to 55 percent of the fuel is routed to the precalciner, and the remaining 45 to 50 percent to the rotary kiln.

3. Pyroprocessing, Clinker Production and Storage

The formation of Portland cement clinker starts with the blended raw meal metered into the six stage preheater and then to the precalciner.  (The customary terminology in the Portland cement industry requires that a calciner preceding a kiln is referred to as a “precalciner.”)  The preheater begins the process of dehydrating the raw materials, and then the precalciner eliminates up to 95 percent of the carbon dioxide from the calcium carbonate in the limestone.  Hot gases exiting the rotary kiln rise through the six stages of the preheater.  Pulverized coal fuel is introduced in a staged fashion to the precalciner in up to two locations.  Thermal processing in the precalciner initiates the calcining reactions, and intimately mixes the materials prior to introduction into the rotary kiln.  For preheating, dehydrating the raw feed, and calcining the precalciner consumes about 50 to 55 percent of the total coal fuel fed to the entire pyroprocessing system.  Tertiary combustion air is introduced to the precalciner after being pre-heated in the clinker cooler and hood.  Combustion gases carrying hot, calcined solids exit the calciner and are cleaned with a cyclone.  The discharged solids from the bottom of this cyclone are introduced by gravity to the upper end of the rotary kiln.  The cleaned hot gases exiting the top cyclone are split to the raw mill (approximately 90 percent of total flow) and to the coal mill (approximately 10 percent of total flow). 

Calcined solids from the precalciner, and collected in the cyclone, are introduced to a rotating cylindrical kiln.  It is this kiln, lined with refractory material, in which the chemical and physical processes leading to formation of “clinker” are completed.  The rotation of the kiln promotes mixing and better conversion of the solid material, and improves heat transfer from the gases to the solids.  Additional pulverized coal is introduced in the kiln burner at the lower end of the rotary kiln.  Combustion air for the kiln is preheated as it is drawn in through several sections of the reciprocating-grate clinker cooler.  The combustion gases pass counter-currently to the process solids in the kiln, raising the temperature of the solids to 2600 °F or higher and creating a strong oxidizing environment.  Under these conditions, the finely pulverized raw materials undergo a complex set of chemical reactions, and the semi-molten mass fuses into small grayish-black lumps called clinker. 

The hot clinker falls from the lower end of the kiln onto the moving grate of the clinker cooler where it is cooled by incoming air.  The clinker then passes through a roller crusher prior to final grinding and storage. 

Each of the five sections of the clinker cooler has a dedicated forced draft fan.  Air from the first set of fans in the clinker cooler contacts the hottest clinker and is then sent to the kiln hood as secondary and tertiary combustion air.  The secondary combustion air goes through the lower end of the kiln towards the kiln burner.  The tertiary combustion air goes via a kiln bypass duct as combustion air for the precalciner.  Air from the remaining fans is exhausted through a baghouse. 
4. Final Milling, Storage and Load-out

The clinker discharged from the clinker cooler is conveyed to an enclosed storage structure.  Clinker is then reclaimed using a ground-level conveyor system and is conveyed to a finish mill feed silo.  This clinker, as well as gypsum and limestone, are transferred in appropriate proportions via weigh-belt feeders to a conveyor belt feeding the finishing mill system.  The finish mill system consists of a complete Roller Press installation working in series with a ball mill.  The Portland cement product is then transported to a cement silo for final storage before being loaded into trucks and rail cars.
III. EMISSIONS

Table 1 presents a summary of the maximum annual emissions from the facility.

Table 1.  Emissions Summary

	Emissions (Tons per year)

	Emission Point
	NOX (TPY)
	SO2 (TPY)
	CO (TPY)
	VOC (TPY)
	PM (TPY)
	PM10 (TPY)
	*PM2.5 (TPY)
	HAPs    (TPY)
	GHG's (CO2e)

	Pyroprocessing (Kiln and Pre-calciner)
	416.1
	21.9
	1314.0
	57.9
	39.8
	26.1
	17.6
	57.9
	594,000

	Emergency Generator
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	Insig.

	Quarry Operations
	2.2
	0.3
	8.5
	Insig.
	5.5
	3.7
	0.8
	Insig.
	Insig.

	Fugitive Raw Material Handling
	0.0
	0.0
	0.0
	0.0
	0.5
	0.2
	0.0
	--
	Insig.

	Process Equipment at Cement Plant
	0.0
	0.0
	0.0
	0.0
	57.2
	57.2
	11.9
	--
	Insig.

	Unpaved Roads
	Insig
	Insig.
	Insig.
	Insig.
	26.6
	7.6
	1.6
	Insig.
	Insig.

	Paved Roads
	Insig
	Insig.
	Insig.
	Insig.
	5.0
	1.0
	0.2
	Insig.
	Insig.

	Facility Total
	418.3
	22.2
	440.5
	57.9
	134.6
	95.7
	32.1
	57.9
	594,000


*PM2.5 fraction of PM10 is 0.674 based upon CEIDARS - California Emission Inventory Development and Reporting System Database. Fugitive PM2.5 emissions are based upon South coast Air Quality Management District (SCAQMD) which states PM2.5 being 20.8% or less of PM10 for typical geologic/construction particulate sources.
IV. APPLICABLE REGULATIONS

The Permittee has identified the applicable regulations that apply to each unit in its permit application. The table on the following page summarizes the findings of the Department with respect to the regulations that are applicable to each emissions unit.
Table 2: Listing of Applicable Requirements

	Emission Units
	Applicable Requirements
	Comments

	Kiln System
Clinker Cooler System
Raw Mill System
Finish Mill System


	40 CFR 63 Subpart LLL
40 CFR Subpart F


	Cement Kiln including Clinker Cooler, finish mill, and Raw Mill is applicable to 40 CFR 63 Subpart LLL.
40 CFR Subpart F is not applicable to the Drake Cement facility pursuant to 40 CFR § 63.1356(a)



	Coal Mill

	40 CFR 60 Subpart Y
	Coal Mill is subject to 40 CFR 60 Subpart Y for coal handling operations.

	Limestone Processing Plant System

	40 CFR 60 Subpart OOO 
	This equipment is subject to 40 CFR 60 Subpart OOO.

	Emergency Generator

	40 CFR 60 Subpart IIII
	The emergency generator is subject to 40 CFR 60 Subpart IIII.
40 CFR 63 Subpart ZZZZ is not applicable because the generator is less than 500 horsepower at a major source of HAPS, and it subject to the NSPS provisions in 40 CFR 60 Subpart IIII.

	Open Areas, Roadways/Streets, Material Handling, Storage Piles, Open Burning


	Arizona Administrative code – Article 6


	All of these activities are non-point sources, and are subject to the requirements of Article 6.



	Mobile Source Requirements:


	Arizona Administrative code – Article 8


	Roadway and site cleaning machinery are subject to Article 8.

	Periodic Activities:


	A.A.C. R18-2-726, A.A.C. R18-2-727, and A.A.C. R18-2-1101.A.8


	Abrasive blasting, spray painting and asbestos related demolition or renovation are subject to these rules.


V. LEARNING SITES POLICY

In accordance with ADEQ’s Environmental Permits and Approvals Near Learning Sites Policy, the Department conducted an evaluation to determine if any nearby learning sites would be adversely impacted by the cement  plant.  Learning sites consist of all existing public schools, charter schools and private schools at the K-12 level, and all planned sites for schools approved by the Arizona School Facilities Board.  The learning sites policy was established to ensure that the protection of children at learning sites is considered before a permit approval is issued by ADEQ.  

The Department did not identify any learning sites within two miles of the facility. 
VI. PREVIOUS PERMITS AND CONDITIONS

Table 3: Listing of Previous Permits

	Date Permit Issued
	Permit #

	April 12, 2006
	1001770 (Title V PSD Operating Permit)

	October 6, 2008
	47227 (Minor Revision)


Table 4: Previous Permit conditions
	Permit condition Number
	Determination
	Comments

	
	Delete
	Kept
	Revise
	Streamline
	

	Att A
	
	
	X
	
	Revised to reflect the most recent permitting language.

	Att B: Section I
	
	
	X
	
	Revised to incorporate changes made to 40 CFR 63 Subpart LLL.  Updated to reflect the most recent permitting language.  

	Att B:

Section II
	
	
	X
	
	Revised to incorporate changes made to 40 CFR 63 Subpart LLL.  Updated to reflect the most recent permitting language.

	Att B:

Section III
	
	
	X
	
	Revised to incorporate changes made to 40 CFR 60 Subpart OOO.  Updated to reflect the most recent permitting language.

	Att B:

Section IV
	
	
	X
	
	This Section has been revised

	Att B:

Section V
	
	
	X
	
	This Section has been revised to include requirements set forth in 40 CFR 60 Subpart III.

	Att B:

Section VI
	
	X
	
	
	No change made to this section

	Att B:

Section VII
	
	X
	
	
	No change made to this section.

	Att B:

Section VIII
	
	X
	
	
	No change made to this section


VII. MONITORING, RECORDKEEPING, AND TESTING REQUIREMENTS

The following monitoring approaches have been required in the permit:

A. Fugitive Dust Sources
Periodic monitoring for opacity standard entails a visible emissions survey in accordance with an ADEQ approved observation plan, by a certified EPA Method 9 observer.  If the visible emissions survey appears to exceed the standard then a full EPA Method 9 reading is required. The observer shall do so, and maintain records of the results.  Any observed exceedance of the opacity standard is to be reported appropriately.  

B. Kiln, Raw Mill, and Coal Mill
The Rotary Kiln and Raw Mill are closely integrated and are considered to be a single emissions unit.  The Coal Mill is somewhat integrated but is considered to be a separate emissions unit.  The Rotary Kiln, Raw Mill, and Coal Mill vent through a single stack (the “Main Stack”).  The kiln and raw mill are subject to emission standards under 40 CFR § 63 Subpart LLL, and the coal mill is subject to emission standards under 40 CFR § 60 Subpart Y.  In addition, these units collectively are subject to emission limits representing Best Available Control Technology (BACT) for emission limits used to restrict potential to emit for the purposes of avoiding Prevention of Significant Deterioration (PSD) applicability for VOC and SO2 emissions, and to emission limits representing maximum actual emissions for dispersion modeling purposes.

All applicable testing, monitoring, recordkeeping, and reporting requirements under 40 CFR § 60 Subpart Y and 40 CFR § 63 Subpart LLL are included in the draft permit.  In addition, where these applicable requirements are not sufficient to assure compliance with the case-by-case emission limitations, the permit includes additional monitoring and reporting requirements.  As a result, the Main Stack is equipped with a Compliance Opacity Monitoring Systems (COMS); Continous Emission Rate Monitoring System (CERMS) for SO2, NOX, CO, total hydrocarbons (THC), and ammonia; and both of the baghouses venting into this stack are equipped with monitoring systems for temperature and pressure drop.  In addition, revisions to 40 CFR Subpart LLL have been incorporated in the renewal permit.  These latest changes require a PM CEMS to be installed on the main stack after September 9, 2013, to determine compliance with the 40 CFR Subpart LLL PM emission limits.

The monitoring requirements for the PM10 emission limits affecting the kiln and raw mill are subject to Compliance Assurance Monitoring (CAM) rule.  
C. Clinker Cooler
All applicable requirements pertaining to the Clinker Cooler are included in Section I of Attachment “B” of the draft permit.

The Clinker Cooler is subject to emission standards under 40 CFR § 63 Subpart LLL.  In addition, this unit is subject to emission limits representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes.

All applicable testing, monitoring, recordkeeping, and reporting requirements under 40 CFR § 63 Subpart LLL are included in the draft permit.  In addition, where these applicable requirements are not sufficient to assure compliance with the case-by-case emission limitations, the permit includes additional monitoring and reporting requirements.  As a result, the Cooler Stack is equipped with a COMS, which is required until the new 40 CFR 63 Subpart LLL requirements become effective on September 9, 2013.  Additionally, the Clinker Cooler Baghouse is equipped with a pressure drop monitoring system. In addition, revisions to 40 CFR Subpart LLL have been incorporated in the renewal permit.  These latest changes require a PM CEMS to be installed to determine compliance with the 40 CFR Subpart LLL PM emission limits.
D. Material Handling Sources
All applicable requirements pertaining to the finish mills, storage bins, bulk loading and unloading systems, and conveying system transfer points in the Portland cement manufacturing facility are included in Section II of Attachment “B” of the draft permit.  All of these emissions units are subject to emission standards under 40 CFR § 63 Subpart LLL.  In addition, these units are subject to PM emission limits representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes.  

All applicable testing, monitoring, recordkeeping, and reporting requirements under 40 CFR § 63 Subpart LLL are included in the draft permit.  This includes the use of a bag leak detection system for the finish mill baghouse.  In addition, because these applicable requirements are not sufficient to assure compliance with the PM emission limitations, the permit includes additional testing and reporting requirements.
E. Limestone Processing Plant
All applicable requirements pertaining to the limestone processing plant are included in Section III of Attachment “B” of the draft permit.  The limestone processing plant comprises the primary crusher, located at the quarry; the belt conveyors used to transfer limestone from the quarry to the Portland cement manufacturing facility, including all transfer points associated with these conveyor belts; and the building that houses the limestone stockpiles.  All of these emissions units are subject to emission standards under 40 CFR § 60 Subpart OOO.  In addition, these units are subject to PM emission limits representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes.  

All applicable testing and reporting requirements under 40 CFR § 60 Subpart OOO are included in the draft permit.  In addition, because these applicable requirements are not sufficient to assure compliance with the PM emission limitations, the permit includes additional monitoring, recordkeeping, and reporting requirements.  As a result, each dust collector in the limestone processing plant is equipped with a pressure drop monitoring system.
F. Other Material handling Activities

A small number of material handling activities at the cement plant are not subject to any federal emission standards.  These activities include belt conveyors for coal upstream of the coal mill; several enclosed storage piles; and the non-enclosed gypsum storage pile.  These units are subject to PM emission limits representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes.

The draft permit includes testing, monitoring, recordkeeping, and reporting requirements that are sufficient to assure compliance with the PM emission limitations.  The dust collector serving the coal conveying operation is equipped with a pressure drop monitoring system

G. Emergency Generator

All applicable requirements pertaining to the emergency generator are included in Section V of Attachment “B” of the draft permit.  The emergency generator internal combustion engine is subject to PM, CO, and NOX emission limits representing BACT and to emission limits representing maximum actual emissions for dispersion modeling purposes.  The generator is also subject to 40 CFR 60 Subpart IIII.

The draft permit includes monitoring, recordkeeping, and reporting requirements that are sufficient to assure compliance with the emission limitations.  In addition, the permit includes notification requirements pertaining to its status as an emergency, stationary, reciprocating internal combustion engine.

H. Quarry Operations

All applicable requirements pertaining to blasting, drilling, truck loading, and truck unloading operations in the quarry are included in Section VI of Attachment “B” of the draft permit.  These activities are subject to emission limits representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes, as well as state emission standards.  The draft permit includes recordkeeping and reporting requirements that are sufficient to assure compliance with all emission limitations
I. Vehicle Traffic

All applicable requirements pertaining to vehicle traffic on unpaved roads in the quarry and on paved roads at the cement plant are included in Section VI of Attachment “B” of the draft permit.  This vehicle traffic is subject to work practice requirements representing BACT, and to emission limits representing maximum actual emissions for dispersion modeling purposes as well as to state emission standards.  The draft permit includes recordkeeping and reporting requirements that are sufficient to assure compliance with all emission limitations

J. Miscellaneous sources

The Drake Cement facility includes several, miscellaneous activities not directly related to the mining of limestone or the manufacture of Portland cement.  All applicable requirements pertaining to these activities are included in Section VII of Attachment “B” of the draft permit.  These applicable requirements include work practice requirements and other emission limitations under A.A.C. Articles 6, 7, and 8; 40 CFR § 61 Subpart M; and 40 CFR § 82 Subpart F.  The draft permit includes all applicable testing, monitoring, recordkeeping, and reporting requirements under these regulations; a requirement for a source-wide fugitive dust control plan; and additional requirements are sufficient to assure compliance with all applicable emission limitations.
VIII. COMPLIANCE ASSURANCE MONITORING (CAM) PLAN

A. The Drake Cement facility is subject to CAM for PM10 emissions from the Rotary Kiln and Raw Mill, and the Clinker Cooler.  The monitoring approach from each of these emission units is described below:
1. Monitoring Approach for PM10 Emissions from the Rotary Kiln and Raw Mill

a. Performance Indicators

i. Continuous monitoring and recording of the air side pressure differential across the baghouse filter BH-5.30.
ii. Continuous monitoring of the stack exit opacity for MS-5.38 using a COMS.

b. Excursions

i. An excursion for the baghouse pressure differential shall be any reading outside the range of 2-8 inches H2O, or

ii. A COMS reading (6-minute block average) above 7 percent opacity.

2. Monitoring Approach for PM10 Emissions from the Clinker Cooler Stack

a. Performance Indicators

i. Continuous monitoring and recording of the air side pressure differential across the baghouse filter BH-10.13.

ii. Continuous monitoring of the stack exit opacity for CS-10.16 using a COMS.

b. Excursions

i. An excursion for the baghouse pressure differential shall be any reading outside the range of 2-8 inches H2O, or

ii. A COMS reading (6-minute block average) above 7 percent opacity.

IX. COMPLIANCE HISTORY

Drake Cement, LLC received one Notice of Violation (NOV) during an inspection on February 6, 2012.

The Notice of Violation (Case ID 129920) was issued on March 26, 2012 as a result of an ADEQ field inspection that was conducted on February 6, 2012.  The inspection of the facility revealed the following:  
1. The Permittee was operating a source (Extec Screen) owned, operated, and permitted under a General Permit by Drake Materials, a subsidiary of the Drake Cement to process hematite as cement additive without revising their individual permit to authorize its operation.

2. The Permittee was observed to have coal pile on a concrete pad outside of the coal storage building.  The coal had been moved outside of the storage building due to spontaneous combustion of a section of the coal.
3. The Permittee was observed to have a chute which had not been installed, but had been constructed to remove material from the off-spec clinker silo.  Drake Cement was required to notify ADEQ prior to constructing the chute.

Drake Cement responded to the above violations on April 11, 2012.  The ADEQ Compliance Section is currently reviewing Drake Cement’s response to the violations.
X. LIST OF ABBREVIATIONS
A.A.C.
Arizona Administrative Code

ADEQ
Arizona Department of Environmental Quality

BACT
Best Available Control Technology

Btu
British Thermal Unit

CAM
Compliance Assurance Monitoring

CEMS
Continuous Emission Monitoring systems

CERMS
Continuous Emission Rate Monitoring System
CFR
Code of Federal Regulations

CO
Carbon Monoxide

CO2
Carbon Dioxide

COMS
Continuous Opacity Monitoring System 

EPA 
Environmental Protection Agency

HAPs
Hazardous Air Pollutants

HCL
Hydrochloric Acid

NESHAP
National Emission Standards for Hazardous Air Pollutants

NO2
Nitrogen Oxide

NSR
New Source Review

NSPS
New Source Performance Standards

PM
Particulate Matter

PM10
Particulate Matter Less Than 10 Microns

PTE
Potential to Emit

SO2
Sulfur Dioxide

tph
Tons per Hour

VOC
Volatile Organic Compound
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