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1.0
INTRODUCTION
Caithness Dixie Valley, LLC (Dixie Valley) has submitted an application to the Nevada Division of Environmental Protection, Bureau of Air Pollution Control (BAPC) requesting a Renewal of their facility-wide Class I (Title V) Air Quality Operating Permit AP4911-0756.  The BAPC received the renewal application on April 27, 2006.  The geothermal power plant is located approximately 68 miles northeast of Fallon, NV in Churchill County in Hydrographic Basin (HA) 128.  This area is designated attainment for particulate matter and unclassified for all other criteria pollutants.

The Standard Industrial Classification (SIC) number for power generating plants is 4911.

Pursuant to Nevada Administrative Code (NAC) 445B.3395(1), within 60 days after the date on which an application for a Class I operating permit is received, the Director shall determine whether the application is complete.  Unless the Director determines that the application is incomplete within 60 days after the date of receipt, the official date of submittal shall be deemed to be the date on which the Director determines that the application is complete, or 61 days after the date of receipt, whichever is earlier.
On May 5, 2006, the BAPC transmitted correspondence to Dixie Valley regarding the necessity of additional information to further facilitate review of the application.  Dixie Valley responded to the BAPC’s query via email, with hard copies received by the BAPC on May 10, 2006.  The BAPC has reviewed the application packet and has determined that the official date of submittal of the renewal application was subsequently deemed to be on June 27, 2006.
Dixie Valley is NOT one of the 28 specific source categories as outlined in 40 CFR 52.21.  Current emission estimates indicate that Dixie Valley will not be a major stationary source (emissions of NSR regulated pollutants are limited to less than 250 tons per year) for Prevention of Significant Deterioration (PSD) purposes.   However, the emission estimates indicates that the emissions will be above the Class I Title V applicability threshold of 100 tons of any NSR regulated pollutant emitted per year.

2.0  
DESCRIPTION OF PROCESS
2.1 
OVERVIEW
Permitted operations at the Dixie Valley facility include two (2) Black-Start diesel generators and a cooling water tower.  Dixie Valley owns and operates a geothermal power plant permitted to generate up to 65 MW (net) of electricity.  The site consists of a dual flash power plant, geothermal brine production and injection wells, and other associated equipment and facilities.  The main components of the power plant include the steam separation vessels, the steam turbine-generator, cooling tower, vent silencers, circulating water pumps, injection pumps, steam jet ejectors, heat exchangers and generator hydrogen cooler, lube oil coolers and chemical treatment equipment. Other associated equipment includes the fire pump, potable water pumps, transformers, electrical substation, emergency generators and black start generators. The facility operates throughout the year and produces electrical energy for sale to Southern California Edison.

A total of 10 geothermal brine production wells produce geothermal fluid. This fluid is sent through two-phase (steam and water) lines to local wellhead separator stations in order to minimize pressure drop and allow for maximum utilization of the resource. This first separation process occurs in the wellhead separators at a pressure of 90 - 100 psia. The wellhead separation vessels are vertical cyclone separators which feature high quality separation of the steam and brine. The geothermal fluid is transported from the well head separators by independent steam and liquid lines to the power plant. At the power plant, the steam line is routed to a pair of high pressure steam purifiers in order to capture entrained mist prior to the clean steam being delivered to the turbine high pressure entry.

The second separation or flash of the brine occurs at the power plant. Saturated liquid from the bottom of the wellhead separators is introduced to the low pressure flash vessels and flashed to steam at a pressure of 5 - 20 psia. The steam from the low pressure flash vessel is routed to a pair of low pressure steam purifiers to remove entrained mist and is sent to the low pressure entry of the turbine generator. The combination of high pressure and low pressure steam drive the turbine, which in turn drives the generator to produce electrical power. The maximum allowable geothermal brine throughput will not exceed 10,000,000 lb/hr. 

The remainder of the power plant is for condensing the exhaust steam, removal and discharge of non-condensible gases and routing of cooling water overflow and unflashed brine to the brine injection wells. The condenser receives the exhaust steam from the turbine and condenses the steam to water using a stream of cooler water from the cooling tower. The condenser operates at a very low pressure of approximately 3 inches of mercury in order to allow the plant to operate more efficiently and minimize the brine requirements from the wells. Less than 0.255% of the geothermal fluid (by weight) is noncondensible gases, of which more than 90% is carbon dioxide. The noncondensible gases are removed from the condenser by means of steam jet ejectors. The noncondensible gases are transported to the cooling tower and routed through a dispersion header near the cooling tower fan cells.

The cooling tower removes waste heat from the turbine exhaust condensate and releases this heat to the atmosphere. The cooled condensate becomes part of the cooling tower circulating water and is used in the facility cooling system. The rate of circulating water is 40,000,000 lb/hr. Cooling water overflow is sent to the brine reinjection line for eventual reinjection along with unflashed brine to the geothermal resource. Circulation of water from the condenser to the cooling tower is accomplished by two large circulating water pumps. Water is sent from the cooling tower to the condenser by the differential pressure between the condenser and the cooling tower basin. The cooling tower is a mechanical draft counterflow tower with seven fan cells constructed of treated fir with PVC filling. Cooling water is treated with caustic soda to control pH.

2.0  
DESCRIPTION OF PROCESS
2.1 
OVERVIEW (Continued)
A 200-kw (315Hp) emergency generator starts automatically, in order to provide emergency power for plant systems, if a plant trip occurs due to an unscheduled facility outage. One or both of the Black-Start generators are manually started, if longer plant outages occur. One or both of the Black-Start generators assume plant auxiliary load during planned facility maintenance, which requires the turbine, hot well pumps etc. to be shut down and well production to be reduced to minimum flow.

The majority of emissions from the Dixie Valley facility are the result of release of noncondensible gas from the flashed geothermal brine and the operation of diesel engines for the generation of emergency electrical power. There are numerous potential emission points of noncondensible gases throughout the facility. However, the total facility emissions are based on the total amount of brine produced and the noncondensible gases contained in that brine. For the purposes of this application, all the emissions of noncondensible gases have been assigned to the cooling tower.

3.0 
APPLICABLE REQUIREMENTS
Applicable requirements are those regulatory requirements that apply to a stationary source or to emissions units contained within the stationary source.  In Nevada's air program, the applicable requirements are derived from four categories of regulations.  These four categories consist of the requirements contained in the Nevada Revised Statutes (NRS), the Nevada Administrative Code (NAC), the Applicable State Implementation Plan (ASIP), and the Code of Federal Regulations (CFR, contained in various Parts within Title 40). 

3.1 
GENERALLY APPLICABLE REQUIREMENTS
Within the four categories of regulations governing emissions of air pollutants in Nevada, there are many generally applicable requirements that apply to stationary sources and emission units located at a stationary source.  A comprehensive summary of all the generally applicable permit requirements is contained in Sections I through V of the proposed operating permit provided in Attachment 3. 

3.2 
SPECIFIC APPLICABLE REQUIREMENTS
The remainder of this section of the review will focus on specific applicable requirements associated with each emission unit or process at the Dixie Valley facility.  A list of the emission units, as identified in the applications, and a summary of the specific applicable requirements are contained in Table 3.2.1.  Applicability of each standard will be explained in the following sections.

	TABLE 3.2.1 – List of Emission Units and Associated Specific Applicable Standards for Dixie Valley

	System
	EU #
	Unit Description
	Applicable Standards

	
	
	
	NAC

(445B)
	SIP

(Article)

(445)
	NSPS

40 CFR

(Part 60)
	NESHAPS

40 CFR

(Parts 61, 63)
	PSD

40 CFR

(Part 52)
	Acid Rain

40 CFR

(Parts 72-78)

	System #1
	PF1.001
	Cooling Tower

	.3405, .305,

.22017, .2208


	445.721
	N/A
	N/A
	     .21(r)(4)
	N/A

	System #2
	S2.001
	Black Start Generator 1

	.3405, .305,

.22017
	       445.721

	N/A
	N/A
	      .21(r)(4)
	N/A

	System #3
	S2.002
	Black Start Generator 2


	.3405, .305,

.22017
	       445.721


	N/A
	N/A
	      .21(r)(4)
	N/A


3.2.1
NEVADA REVISED STATUTES
The Nevada Revised Statutes (NRS) is the statutory authority for the adoption and implementation of administrative regulations.  The statutes relating to the control of air pollution are contained in NRS 445B.100 through 445B.640.  The NRS specifies that the State Environmental Commission is the governing body given the power to adopt administrative regulations.  Because the NRS is the enabling statutory authority, very few specific requirements are contained in the statutes.  Rather, the NRS provides, generally, broad authority for the adoption and implementation of air pollution control regulations. 

3.2.2
NEVADA ADMINISTRATIVE CODE
The Nevada Administrative Codes (NAC) for air quality are administrative regulations that contain specific requirements relating to the control of air pollution.  The State Environmental Commission adopts these regulations.  The NAC requires that, where state regulations are more stringent in comparison to Federal regulations, the State regulations are applicable.  The NAC sets forth, by rule, maximum emission standards for visible emissions (opacity), PM10 and sulfur emitting processes.  Other requirements are established for incinerators, storage tanks, odors and maximum concentrations of regulated air pollutants in the ambient air.  Still other NAC regulations specify the requirements for applying for and method of processing applications for operating permits.  All of the equipment considered in this application must meet, at a minimum, the applicable standards and requirements set forth in the NAC. 
NAC 445B.2208 applies specifically to the Oxbow Geothermal Corporation’s geothermal power plant (now called the Dixie Valley facility) and limits H2S emissions, from use of geothermal brine to generate electricity, to a rate to remain below 249 short tons per year.

3.2.3
NEVADA APPLICABLE SIP (ASIP)
The Applicable State Implementation Plan (ASIP) is a document prepared by a State or Local air regulatory agency.  Federal regulations require this plan to be submitted to the U.S. EPA for approval.  Title I of the federal Clean Air Act is the statutory authority for the U.S. EPA regulations that require a State to submit a SIP.  The contents of the SIP are intended to show how a State, through the implementation and enforcement of the provisions contained in the SIP, will either show how attainment of the National Ambient Air Quality Standards (NAAQS) will be achieved or how a State will continue to maintain compliance with the NAAQS.  Nevada's most recent ASIP, which was approved by U.S. EPA, is based on State regulations codified in 1982.  In general, the regulations contained in the ASIP closely parallel the current NAC regulations.  However, because the ASIP is based on older air quality regulations (at this time), compliance with all of the current NAC regulatory requirements does not necessarily ensure compliance with the ASIP requirements.  All of the equipment considered in this application must also meet, at a minimum, the standards set forth in the ASIP.  

3.2.4
CODE OF FEDERAL REGULATIONS (CFR)
The Code of Federal Regulations (CFR) are regulations adopted by the U.S. EPA and published in the Federal Register pursuant to the authority granted by Congress in the Clean Air Act.  The CFR addresses multiple aspects, including but not limited to, permitting requirements, performance standards, testing methods, and monitoring requirements. 

3.2.4.1 New Source Performance Standards (NSPS)
The U.S. EPA has promulgated maximum emission standards and/or monitoring/recordkeeping methods for selected source categories.  These standards are contained in Title 40 of the CFR, Part 60, and are known as the New Source Performance Standards (NSPS).  The Dixie Valley facility is not an affected facility for NSPS regulations and standards and therefore, is exempt from NSPS regulations and standards.    
3.2.4.2 National Emission Standards for Hazardous Air Pollutants (NESHAP)

The federal NESHAP requirements are found in two parts of the 40 CFR: Part 61 and Part 63.  Part 63 contains the provisions for maximum achievable control technology (MACT) requirements for various source categories.  A clerical error led to the inadvertent addition of hydrogen sulfide (H2S) to the Section 112(b) list of Hazardous Air Pollutants.  However, a Joint Resolution to remove hydrogen sulfide from the Section 112(b)(1) list was passed by the Senate on August 1, 1991 (Congressional Record page S11799), and the House of Representatives on November 25, 1991 (Congressional Record pages H11217‑H11219).  The Joint Resolution was approved by the President on December 4, 1991.  Hydrogen Sulfide is included in Section 112(r) and is subject to the accidental release provisions. 
Attachment 2 contains the BAPC’s emissions calculations.  A summary of the emissions is also contained in Section 4 of this review.  According to the emission calculations, Dixie Valley’s HAP emissions will be less than 10 ST/yr for any single HAP and 25 ST/yr of a combination of HAPs.  In addition, there are no MACT provisions which apply to this type of source.  As a result, the requirements of 40 CFR Parts 61 and 63 are not applicable to this facility.

3.2.4.3 Prevention Of Significant Deterioration Regulations (PSD)
The PSD regulations implemented by the State of Nevada are contained in 40 CFR Part 52.21.  These regulations specify federally required permitting procedures for a "major stationary source" an attainment or unclassifiable area.  The PSD regulations define a "stationary source" as "any building, structure, facility, or installation which emits or may emit any air pollutant subject to regulation under the Act."  A "building structure facility or installation" is defined as "all of the pollutant emitting activities which belong to the same industrial grouping, are located on one or more contiguous or adjacent properties, and are under the control of the same person (or persons under common control) except the activities of any vessel.  Pollutant-emitting activities shall be considered as part of the same industrial grouping if they belong to the same 'Major Group' (i.e., which have the same first two digit code) as described in the Standard Industrial Classification Manual, 1972, as amended by the 1977 Supplement." 

The PSD regulations also specify two major stationary source applicability thresholds (40 CFR 52.21(b)(1)).  The first threshold is for a stationary source that emits or has the potential to emit 100 tons per year or more of any pollutant regulated under the act and is defined as one of 28 specific categories of sources (see 40 CFR 52.21(b)(1)(i)(a)).  The other applicability threshold is for any other stationary source that emits or has the potential to emit 250 tons per year or more of any pollutant regulated under the act (see 40 CFR 52.21(b)(1)(i)(b)).  

The SIC code for this facility is 49, “Electric Services”.  The major SIC grouping is 4911 and the Dixie Valley facility is identified as "Other Electric Power Generation" in the SIC manual.  Dixie Valley is NOT one of the 28 specific source categories as outlined in 40 CFR 52.21.  Current emission estimates indicate that Dixie Valley will NOT be a Major Stationary Source (emissions of criteria pollutants are limited to less than 250 tons per year) for PSD purposes.   However, the emission estimates indicates that the emissions will be above the Class I Title V “Major Source” applicability threshold of 100 tons of any regulated pollutant emitted per year.

3.2.4.4 Compliance Assurance Monitoring (CAM) 

The U.S. EPA has promulgated requirements for sources to provide detailed monitoring plans that will ensure compliance with all applicable requirements and are contained in 40 CFR Part 64.  Section 64.2 specifies that these monitoring requirements apply to a "pollutant specific emission unit at a major source" if all of the following are satisfied: 

* 
The unit is subject to an emission limitation or standard;

* 
The unit uses a control device to achieve compliance with any such emission limitation or standard; and

* 
The unit has potential pre‑control device (uncontrolled) emissions equal to or greater than 100 percent of the amount, in tons per year, required for a source to be classified as a major source. 

The key factors which will qualify a facility for CAM plan submittal are: 1) the facility must be defined as a “major source”; and 2) the units must be subject to an emission limitation or standard (acid rain limitations and standards are not included).  
The Dixie Valley facility does not use a control device to control emissions on any of their permitted emission units.  Therefore, the Dixie Valley facility is NOT subject to CAM provisions.
3.3 
CLASS I (Title V) REQUIREMENTS
This application is being processed pursuant to Nevada’s Class I permitting program.  Nevada’s Class I operating permit program requirements are intended to apply to those sources that would be required to obtain an operating permit under the requirements of Title V of the Clean Air Act.  NAC 445B.289 specifies, in part, that:

An owner or operator of a stationary source must file a Class I-A application and obtain a Class I operating permit for:

1. An existing major source;

2. An existing major source subject to a standard, a limitation or any other requirement adopted pursuant to 42 U.S.C. § 7411 or 7412,…

3. An existing major source in a category of sources designated by the administrator pursuant to 42 U.S.C. § 7661a(a);

NAC 445B.094 defines major source as follows (in part):

1.  …“major source” means any stationary source that:

(a) Is located on one or more contiguous or adjacent properties;

(b) Is under the common control of the same person or persons;

(c) Belongs to a single major industrial grouping as described in the Standard Industrial Classification Manual, as incorporated by reference in NAC 445B.221; and

(d) Meets one of the following conditions:

(1) Is located in a nonattainment area and is required to obtain an operating permit pursuant to 42 U.S.C. §§ 7501 to 7515, inclusive;

(2) Directly emits or has the potential to emit:

(I) One hundred tons per year or more of any regulated air pollutant, excluding particulate matter more than 10 microns in diameter; or

(II) Ten tons per year or more of a hazardous air pollutant or 25 tons per year or more of any combination of hazardous air pollutants or a lesser quantity as established by the commission; …

Therefore, the Dixie Valley facility is subject to Class I (Title V) permitting requirements because the potential to emit of H2S (hydrogen sulfide is a regulated NSR pollutant with an ambient air quality standard) is greater than 100 tons per year (Please refer to Section 4 of this review). 
52.21(b)(50) Regulated NSR pollutant, for purposes of this section, means the following:

(i) Any pollutant for which a national ambient air quality standard 

has been promulgated and any constituents or precursors for such 

pollutants identified by the Administrator (e.g., volatile organic 

compounds are precursors for ozone);

(ii) Any pollutant that is subject to any standard promulgated under 

section 111 of the Act;

(iii) Any Class I or II substance subject to a standard promulgated 

under or established by title VI of the Act; or

(iv) Any pollutant that otherwise is subject to regulation under the 

Act; except that any or all hazardous air pollutants either listed in 

section 112 of the Act or added to the list pursuant to section 

112(b)(2) of the Act, which have not been de-listed pursuant to section 

112(b)(3) of the Act, are not regulated NSR pollutants unless the listed 

hazardous air pollutant is also regulated as a constituent or precursor 

of a general pollutant listed under section 108 of the Act.

4.0
EMISSIONS INVENTORY
Emissions for permitted emissions units are listed in the table below, while insignificant activities emissions are included in the total facility-wide emissions inventory.
	Permitted EU#
	Unit Description
	Emissions Inventory (Tons/yr)

	
	
	PM
	PM10
	NOx
	SO2
	CO
	VOC
	H2S

	PF 1.001
	Cooling Tower
	3.50
	3.50
	N/A
	N/A
	N/A
	N/A
	175.00

	S 2.001
	Black-Start Generator #1
	0.38
	0.38
	13.66
	1.84
	10.69
	0.34
	N/A

	S 2.002
	Black-Start Generator #2
	0.38
	0.38
	13.66
	1.84
	10.69
	0.34
	N/A

	Total Facility-Wide Emissions Including Insignificant Activities 
	4.48
	4.48
	30.37
	3.87
	22.04
	1.72
	175.00


6.0  AIR QUALITY IMPACTS
The purpose of the air quality analysis is to demonstrate that the emissions from the renewal of the stationary source will not cause or contribute to a violation of any applicable federal or state ambient air quality standards.  Dixie Valley has submitted an ambient air dispersion analysis as part of the renewal application. The BAPC has reviewed this dispersion modeling analysis and has determined that emissions from this renewal of the facility will not violate any ambient air quality standard.

6.1
AMBIENT AIR QUALITY STANDARDS IMPACT

For this analysis, Dixie Valley utilized 4 consecutive years of on-site, surface meteorological data obtained at the National Weather Service Station in Lovelock, Nevada from 1989 through 1992.  Upper air data has been processed using upper air data from Winnemucca, Nevada. 

Table 6.1-1 and 6.1-2 contain a summary of the model input parameters and impacts for Dixie Valley.

	Table 6.1‑1 Summary of Model Input (Stack Parameters) 

	Permit
Source ID
	Description
	UTM Coordinate
	
	Stack Parameters

	
	
	Easting (X)
(m)
	Northing (Y)
(m)
	
	Height
(m)
	Temp
(°K)
	Velocity
(m/s)
	Diameter
(m)

	OP 2819-0886.01: Class I Permit Renewal

	PF1.001
	Cooling Tower
	426,690
	4,424,230
	
	N/A
	N/A
	N/A
	N/A

	S2.001
	Black Start Generator #1
	427,007
	4,424,181
	
	3.05
	672.04
	8.63
	0.76

	S2.002
	Black Start Generator #2
	427,007
	4,424,181
	
	3.05
	672.04
	8.63
	0.76


	Table 6.1‑2 Summary of Model Impacts (Class I Renewal) 


	Pollutant
	Averaging Time
	Nevada Ambient Air Quality Standards (µg/m3)

	
	
	

	
	
	
	Conc.

(µg/m3)
	Location (UTM)
	Background

Concentration*
(µg/m3)
	Total Conc.
(µg/m3)

	
	
	
	
	Easting
	Northing
	
	

	Carbon Monoxide
	1-Hour
	40,500
	2,181
	426,850
	4,424,400
	-
	38.51

	
	8-Hour
	10,500
	851.2
	426,994
	4,424,320
	-
	9.853

	Nitrogen Dioxide
	Annual
	100
	84.93
	426,914
	4,424,078
	-
	84.93

	PM10
	24-Hour
	150
	30.15
	426,914
	4,424,078
	10.2
	40.35

	
	Annual
	50
	3.77
	426,914
	4,424,078
	9.0
	12.77

	H2S
	1-Hour
	112
	93.7
	425,250
	4,425,300
	-
	93.7

	VOC (as Ozone)
	1-Hour
	0.12 (ppm)
	0.011 (ppm)
	-
	-
	-
	0.011 (ppm)

	SO2
	Annual
	80
	9.49
	426,914
	4,424,047
	-
	9.49

	
	24-Hour
	365
	98.9
	426,914
	4,424,078
	-
	9.077

	
	3-Hour
	1,300
	215.7
	426,985
	4,424,321
	-
	215.7


*
Background concentrations for PM10 are from Lehman Caves, Nevada.

**
Emissions impacts from ancillary equipment have been assumed to be insignificant.  Total impacts from the main operations are well below the ambient standards.  Additional impacts from ancillary equipment are not expected to be high enough to violate the ambient standards.   
7.0  CONCLUSIONS / RECOMMENDATIONS
Based on the above review and supporting data and analyses, Dixie Valley’s request to renew their Class I operating permit will not violate any applicable requirements.  As a result, I recommend that the renewal of the operating permit be issued. 
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