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BACKGROUND

Table 7.7-10 “Maximum Hourly Emission Rates (Pounds Per Hour)” lists the maximum PM10 emissions rate from each CT/HRSG as 6.0 lb/hr. However, Appendix 7.7-A (pg. 1, 2 and 3) indicates that the manufacturer’s estimate of maximum hourly PM10 emissions from the turbines is between 6.6 and 7.6 lb/hr, depending on ambient temperature. In addition, Appendix 7.7-A (pg. 3) indicates that the manufacturer’s estimated maximum PM10 emission rates do not include a back half PM10 component (condensables).

DATA REQUEST 1.  Please provide the complete calculation for the proposed Maximum Hourly Emission Rate for PM10, including both front and back half components. Please include a clear and detailed presentation of all input data, references, equations, test methods, and assumptions for each step of the calculation.

RESPONSE TO DATA REQUEST 1.  The maximum hourly PM10 emission rate (front and back-half) of 6.0 lb/hr for each CT/HRSG unit as presented in Section 7.7 of the AFC is correct.  As explained on page 7.7–8 of the AFC, this emission rate was selected based on recent third-party PM10 test data collected from a similar Siemens/Westinghouse V84.3A combined cycle unit at the St. Francis Power Plant in Campbell, Missouri.  The pertinent portions of the test report were included in Appendix 7.7-B.  BEP II proposed the 6.0 lb/hr emission rate to MDAQMD and is willing to accept a permit condition with this limit.  Although the Siemens/Westinghouse data sheets in Appendix 7.7-A (pp. 1 – 3) present estimates of front-half PM10 of 6.6 to 7.6 lb/hr, the manufacturer is very conservative and actual performance is always demonstrated to be better than the manufacturer’s guarantees.  In this case, BEP II has evaluated the St. Francis test results and is confident in accepting the permit conditions.

BACKGROUND

Blythe Energy Project (BEP1) and Blythe Energy Project Phase 2 (BEP2) are modeled together in tables 7.7-33-A, 7.7-33-B & 7.7-33-C (“Maximum Modeled Ambient Air Impacts Within Analysis Area…”) but not in table 7.7-34 (“Visibility Impacts at Joshua Tree National Park”) or table 7.7-35 (“Deposition Impacts at Joshua Tree National Park”). Since BEP1 and other new large stationary sources are not yet online, their emissions are not included in the background ambient data used elsewhere in this analysis (table 7.7-26). 

In addition, the Visibility & Deposition Impacts at Joshua Tree National Park (Table 7.7-34 & 7.7-35) calculated for this project are substantially different from those impacts presented for the Blythe Energy Project Phase I project. The visibility impacts for BEP2 are higher then the same impacts for BEP1, even though the emissions are predicted to be lower. 

DATA REQUEST 2.  Please provide documentation from the Federal Land Manager that the impacts from BEP2 on Class I areas (e.g. Joshua Tree National Park) are below significance criteria, given the potential cumulative contribution from other sources in construction and not yet online such as Blythe I, Mountain View, High Desert, Inland Empire, El Dorado, Ivanpah, etc.

RESPONSE TO DATA REQUEST 2.
The CALPUFF screening model is not adaptable to assess cumulative impacts.  The screening method, as recommended by the National Park Service (NPS), models the source at the center of a ring of receptors which are set at the elevation and radial distance to the Class I area.  The actual dispersion vectors between the source and Class I area are not factors in this analysis, e.g. the model does not take into account that the wind patterns are seldom in the direction from the BEP II Site to the Joshua Tree National Park.

Using this EPA approved method, BEP II impacts were predicted to have less than a 5 percent extinction in visual range at all of the receptors in the ring.  FLM guidance (FLAG, 2000, p. 27) states that “a single-source change in extinction less than 5% would not generally trigger a need for a cumulative analysis”.  Since the analysis is very conservative and does not take into account wind vectors, the FLM Guidance does not recommend further refined analysis.

If the wind vectors were factored into any visibility analysis, BEP II this factor alone would dominate the analysis and the addition of BEP II would have very little impact on Joshua Tree National Park when considering the impact from other “upwind” sources.  BEP II

NPS is currently reviewing the BEP II Class I analysis, and this review will be forwarded to CEC as soon as it is completed.  We are aware of a Letter recently sent by the NPS (N3615-2350, John Bunyak to Bill Pfanner dated September 24, 2002).  We have received a copy of this correspondence and will be meeting with the NPS to discuss their issues and concerns.  Although we have been in contact with NPS several times over the past 60 days, NPS failed to communicate their concerns.  We are surprised at the tone of their letter and do not fully understand its merit at this time.  We have requested a copy of their model in order to evaluate their methodologies and assumptions.  We will be scheduling a meeting with them in the next two weeks.  We will keep CEC staff apprised of our progress.
DATA REQUEST 3.  Please provide a detailed explanation for the differences between the predicted Visibility & Deposition Impacts at Joshua Tree National Park for BEP1 and BEP2.

RESPONSE TO DATA REQUEST 3.
Table 3-1 presents a comparison of the source parameters and emissions for BEP and BEP II that were used in the CALPUFF screening analysis.

	Table 3-1

Comparison of BEP and BEP II CALPUFF Screening Parameters

	Facility
	UTM X

(km)
	UTM Y

(km)
	Elev

(m)
	Stack

Height

(m)
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	SO2
	NOx
	PM10

	BEP - CT/HRSGs
	714.617
	3721.777
	100
	39.62
	5.79
	18.08
	350.0
	0.68
	13.85
	7.50

	BEP II - CT/HRSGs
	714.638
	3721.450
	100
	39.62
	5.64
	15.11
	366.3
	0.82
	30.16
	4.92

	
	
	
	
	
	
	
	
	
	
	

	BEP – Cooling Towers
	714.625
	3721.872
	100
	18.29
	9.14
	6.71
	310.8
	     0
	     0
	1.91

	BEP II – Cooling Towers
	714.638
	3721.450
	100
	12.65
	10.07
	8.45
	307.7
	     0
	     0
	0.46


There are several differences in the design parameters for BEP and BEP II.  At the time the application was prepared for BEP, actual design parameters for the HRSG and cooling tower stacks were not known.  Now, with the design and construction of BEP being essentially complete, the actual parameters are known.  Since BEP II will be exactly like BEP, the actual design parameters of BEP were used in performing the calculations.

The CALPUFF screening model is not sensitive to any of the differences in the BEP and BEP design parameters above.  The CALPUFF screening model is most sensitive to NOx which is the significant difference in these source parameters.  The BEP II NOx emission rate is greater since a more conservative 24-hour startup/shutdown scenario was used to generate this emission rate.  The BEP II NOx emission estimates assumed the worst-case startup schedule would occur for every day of the year.  For BEP it was assumed that steady state operations rather than startup emission provided the best representation of 24-hour emissions over the period of the year.  The analysis for BEP was accepted by EPA, the CEC and the National Park Service.  Thus, considering the conservative nature of the CALPUFF-LITE analysis in general (as described in the response to Data Request 2), the BEP impacts are more representative of any maximum impacts that may occur at Joshua Tree National Park, and the impacts predicted in the BEP II analysis are much greater than would actually occur at this Class I area.  Both BEP and BEP II results from the CALPUFF screening model yielded results less than the 5% screening threshold.

BACKGROUND

It is unclear which, if any, construction mitigation measures were assumed in the construction modeling analysis. 

DATA REQUEST 4.  Please provide a detailed discussion of all construction mitigation measures included in the construction modeling analysis, including but not limited to: mitigation measures, efficiency assumptions, references for all assumptions and references for all equations used.

RESPONSE TO DATA REQUEST 4.
The calculation of construction emissions is described in Section 7.7.4.4.8 of the BEP II CEC AFC.  The configuration of the construction vehicle fleet and the construction schedule were based on the best estimate of the construction vehicle fleet size necessary to construct the project.  Uncontrolled emission factors from EPA 1996 Off-road Diesel Standards (EPA 1996) were used for these calculations (see Attachment 4-1).  Further, observations of equipment operation during construction of BEP confirmed the assumptions for duty cycle and load factors used in the analysis of BEP II.  BEP II’s assumptions are exactly the same as those accepted and approved by CEC Staff for BEP (See Attachment 4-2).

No emission controls were assumed for the construction vehicle fleet’s tail pipe emissions.  As shown in the modeling results and on Table 7.7-37 of the AFC which summarizes these results, predicted impacts (including PM10) from these uncontrolled tailpipe emissions are well within the California Ambient Air Quality Standards.  The CEC Staff should conclude, as it did for BEP, that BEP II’s construction equipment emissions do not result in significant impacts and therefore does not require any mitigation.

With respect to other construction emissions, a fugitive dust control efficiency of 50 percent for surface treatment is the only control efficiency used in the construction emissions calculations.  This is assumed to be a conservative estimate of the effectiveness of the application of water or chemical suppressants and is within the range of control efficiencies reported for these treatments by EPA (EPA 1992).  Similarly, this is the same control efficiency approved by the CEC Staff for use in BEP and should be acceptable for BEP II.

Modeling of the fugitive dust and tailpipe emissions is described in Section 7.7.8.7.  Point source emissions of NOx, CO, and SO2 were modeled in the same manner as is described for the PM10 construction point sources in Section 7.7.8.7.1.

References:

4a. USEPA. 1996. Off-Road Diesel Standards. 

4b. USEPA, 1992.  Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures. EPA-450/2-92-004. Office of Air Quality Planning and Standards, United States Environmental Protection Agency, Research Triangle Park, NC.

BACKGROUND

The applicant has proposed a number of Emissions Reduction Credits (ERC) which have not yet been banked. Because the applicant is still in negotiations with prospective suppliers of these ERC, the applicant requested that the ERC sources be kept confidential. It is not possible for staff to fully analyze these ERC at this time because of the restrictions of the confidentiality agreement and because the ERC are not yet well defined.

DATA REQUEST 5.  Please provide a detailed offset and mitigation strategy for the project, including ERC certification number and owner, quantification, emission reduction source, method of reduction, and specific mitigation measures to be used. For those ERCs, emission reductions and mitigation measures that remain confidential, please provide a generic description of the ERCs, emission reductions and mitigation measures; the status of negotiations (e.g. preliminary contacts or signed option contracts); and schedules for completion and public disclosure of the offsets and mitigation measures. Please note that confidential material must be submitted under confidential cover.

RESPONSE TO DATA REQUEST 5.
Caithness Blythe II, LLC (CB II) has submitted (under confidential cover)  descriptions of the ERCs BEP II plans to use to meet its federal and state offset obligation.  CB II will however, submit a more detailed description of ERCs used to offset BEP II emissions under separate confidential cover within the next 30 days.  In the background description to this data request, Staff indicated it cannot fully analyze BEP II ERCs because they are submitted under confidential cover.  The confidential restrictions only apply outside the CEC Staff.  The CEC Staff can proceed with its analysis using confidential material.  This restriction should not delay the CEC Staff from fully analyzing the use of the ERCs to fully satisfy BEP II’s offset obligations under state and federal air quality laws.

BACKGROUND

The applicant assumed in the cooling tower drift calculations that only 38.33% of the solids that escape the cooling tower will be PM10, with the remainder of the escaping solids forming particles larger then 10 microns across which are thus not included in the impact analysis. The referenced source of that assumption is a theoretical paper based on the hypothesis that one solid particle forms from each droplet of drift liquid that escapes the cooling tower. The paper does not provide any source test results or other data to substantiate the hypothesis. 

Staff does not agree with this assumption. Without empirical evidence, staff does not believe that one drift droplet yielding one solid particle is a valid hypothesis. Cooling tower drift liquid is a complex chemical solution (it is not simply a sodium chloride solution) and there are potentially thousands of particle nucleation points occurring simultaneously in each droplet as it evaporates. As each droplet evaporates, the different salts in the solution are physically driven to precipitate in to different crystal structures (e.g. sodium chloride crystals are cubic while calcium carbonate crystals are rhombic). This would present particle adherence problems and the solids developed would likely not be connected. Even if a particle of connected crystals were to form, it would likely contain many areas of weakness that may allow it to break up into many smaller particles down stream. 

Regardless of the technical disagreement, since no source testing is required to confirm that the installed cooling tower mist eliminators function at the stipulated controlled drift rate, staff believes the assumption that 100% of the controlled emission rate is PM10 is both conservative and reasonable. 

DATA REQUEST 6.  Please provide an impact analysis assuming 100% of the cooling tower drift solids form PM10.

RESPONSE TO DATA REQUEST 6.
The impact analysis was performed as requested and is presented below as Table 6-1.  As further explained in the Response to Data Request 7, the applicant continues to support that each liquid droplet forms a single particle  We are open to discuss this further however, if the Staff has any additional information to the contrary which disputes this position.

	Table 6-1

Maximum PM10 Impacts Assuming 100% Drift as PM10

	
	
	Maximum Impacts (µg/m ³) from Sources:

	Pollutant
	Averaging Period
	BEP II
	BEP I & BEP II
	BEP I & BEP II w/o Fire Pumps

	PM10
	24-Hour
	3.00
	3.09
	3.04

	
	Annual
	0.146
	0.449
	0.444


The modeling files for this analysis will be provided to CEC under separate cover on a CD.  The modeling source identification numbers, parameters (except cooling tower PM10 emissions), and meteorological data are the same as were used in the original BEP II analysis.

DATA REQUEST 7.  Conversely, if the applicant believes that the PM/PM10 split from the cooling tower drift is defensible:

Please provide research reports and papers, source tests, and empirical evidence to support the hypothesis that each liquid drift droplet forms a single solid particle.

If a large portion of the cooling tower PM is larger then PM10, then it will be deposited on and near the site. This PM will be very friable and subject to re-entrainment as PM and PM10. Please provide an analysis of PM10 generated from local activity that re-entrains cooling tower PM deposited on site and in the surrounding area. The analysis should include a description of any activities proposed to mitigate the effects of significant salt deposition on local flora and fauna, the total resulting PM10 emissions, and the effectiveness of any re-entrainment mitigation measures proposed. 

RESPONSE TO DATA REQUEST 7.
To support the hypothesis that each liquid droplet forms a single solid particle, a third-party review was performed by Dr. Anthony Wexler, a professor in the Mechanical and Aeronautical Engineering Department of the University of California at Davis.  Dr. Wexler is an expert in aerosol particles.  He has published over 80 scientific papers in peer-reviewed journals, most relating to atmospheric particulate matter.  Dr. Wexler is an associate editor for Aerosol Science and Technology and is currently co-managing a multi-year research and development project to perform single particle analysis on-line.  His review and comment on the hypothesis in question is included as Attachment 7-1 to this response to the Air Quality Data Requests.  Dr. Wexler’s support’s the applicant’s position regarding particles.  

The applicant does not agree with staff’s assertion that the emitted PM is very friable.  We invite Staff to present specific scientific data to substantiates this position.  Dr. Wexler’s claims the opposite is true, i.e., significant energy is required to break up the solidified particles.

The modeling described in the Response to Data Request 6 can also be used to address re-entrainment since no deposition was assumed.  In other words, perfect reflection was assumed for the PM10 plume.  Therefore, the maximum PM10 impacts presented in Table 6-1 also represent a conservative estimate of the maximum impacts that would occur if the PM10 were re-entrained into the ambient air.

BACKGROUND

The Water Conservation Offset Program (WCOP) for the BEP2 proposes to leave 717 acres of farmland fallow for the life of the project. According to Natural Resources Conservation Service (NRCS), the landowner of such land would be responsible for limiting the wind blown soil erosion from such land to less than 5 tons/acre-year. 

Staff is concerned that if a significant portion of the wind blown erosion from such fallow land is PM10, the WCOP could effectively add a substantial quantity of airborne PM10 to the region.  Further, the soil erosion rates would vary from year to year, depending on annual precipitation, groundwater pumping rates, tilling activity, and ultimate ground cover viability.

In addition, the BEP1 WCOP will leave 717 additional acres fallow. Since background ambient air quality data used as a baseline for analysis of the BEP2 project does not include any years during which the BEP1 WCOP was in effect, any possible PM10 impacts of the BEP1 WCOP are not reflected in the background data. Thus, in order to determine the potential ambient PM10 impact of the BEP2 project on the region, a cumulative impact and mitigation analysis of the effect of all 1434 acres of proposed fallow farmland will be needed.

DATA REQUEST 8.  Please provide an ambient air quality impact analysis of the proposed Water Conservation Offset Program for BEP2 combined with the WCOP for BEP1. Please include a detailed presentation of all calculations, assumptions and references used in this analysis, and provide PM and PM10 emission rates, including annual and seasonal variations, from the fallow land. Please discuss possible mitigation measures, their effectiveness, and the permanence of the WCOP.  

RESPONSE TO DATA REQUEST 8.
An air quality analysis conducted to assess impacts to ambient air quality from the Water Conservation Offset Plan (WCOP) would be based on ambient source contribution estimates that are known to have high degrees of variability and would, therefore, generate inconclusive and unreliable data.  Instead, control measures implemented by BEP II, in the implementation of the WCOP, will create a net reduction of regional fugitive dust.  Current agricultural practices that entrain fugitive dust into the regional atmosphere would be eliminated under the WCOP during fallowing periods and, as such, would result in a net decrease in ambient levels of fugitive dust. 

Fugitive dust emissions depend on variables such as particle size, surface loading, surface conditions, wind speeds, atmospheric and surface moisture, soil type, soil erodibilty, soil moisture and crusting indices, and soil dustiness.  Ambient air quality analyses depend on a complex series of calculations, assumptions, and input variables based on the above noted conditions that affect fugitive dust.  As noted by widely respected experts in the field of fugitive dust emissions, Watson and Chow (John Watson; Judith Chow. 2000. Reconciling Urban Fugitive Dust Emissions Inventory and Ambient Source Contribution Estimates: Summary of Current Knowledge and Needed Research.  May), fugitive dust emission estimates contain a high amount of variability and estimates based on current knowledge and can be biased by factors between two to five.  In addition, a broad lack of fundamental sources of information and data related to agricultural fugitive dust emissions makes the already complex nature of deriving assumptions and input variables related to the WCOP even more difficult.  Furthermore, air quality impacts due to wind erosion occur primarily during dust storms and very high wind gusts, both events likely to affect fallowed lands and cropland alike, as well as the millions of acres of unused desert lands surrounding the site.  Any differential in PM10 emissions between the 786 acres fallowed or as cropland would be infinitesimally small in proportion to the impact from all the other lands during these high wind events.

The WCOP controls fugitive dust principally through reducing wind erosion due to an optimization of surface conditions.  Since most of the variables affecting fugitive dust, with the exception of surface conditions, would remain unchanged for lands directly affected by the WCOP, the applicant asserts that a qualitative examination is the best approach of assessing the impacts to regional air quality related to fugitive dust.

The concern raised by CEC Staff centers upon wind erosion on unplanted soils and the resultant dust (PM10) emissions). Under the fallowing option, 786 acres of irrigated farmlands would not be actively farmed at any one time during the life of the power plant, and PM10 emissions associated with tilling, planting, fertilizer application, harvesting, transporting produce, and burning of stubble for some crop types would be eliminated. 

In its analysis of the wind and dust issue for a separate water program, the Palo Verde Irrigation District (PVID) estimates these PM10 emissions can reach 25 pounds per acre annually for crops such as cotton that involve fairly substantial tilling and harvesting activities.  Farm mobile equipment and vehicle tailpipe emissions also would be reduced as a result of decreased farming activity. (Source: PVID, Draft EIR for the Proposed Palo Verde Irrigation District Land management, Crop Rotation, and Water Supply Program, May 2002, section 4.3.1)

PVID’s analysis concludes that fallowing would maintain wind erosion at levels similar to or lower than existing levels, and, although the potential impact was concluded to be less than significant, PVID identified management measures to reduce the wind erosion potential. Measures include 1) maintenance of stubble residue for fields previously planted in alfalfa, wheat, barley or similar crops; and 2) clod tilling for non-irrigated fields without stubble residue or sod cover.

PVID reports that:

“The use of crop stubble residues is one of the methods recommended by the EPA as a “key erosion control practice” (EPA 2000:4C-92) and is recognized by several USDA agencies as an effective means of minimizing erosion.  For example, the NRCS states that:

Erosion can be significantly reduced by this practice in locations where seedbed preparation allows residue to be left on the soil surface during critical periods for protection from wind and water erosion (NRCS 1996).

Local agencies also have acknowledged the erosion-controlling benefits of vegetative cover.  Harvesting alfalfa while leaving its stubble residue in place is essentially equivalent to “mowing” the alfalfa fields, a process that MDAQMD estimates results in up to 80 percent less wind erosion than clearing (MDAQMD 1995:29).”  (source: PVID, ibid., page 4-30, and Section 3.4.3.)

The PVID analysis identifies “clod plowing” as a preferred method for non-irrigated fields without stubble residue or sod cover (such as fields planted with cotton, vegetables or melons prior to a period of non-irrigation). They report that:

“…plowing soil when it is sufficiently wet creates a rough, cloddy surface, and “erosion will not be a problem until sufficient rain is received to break down the surface clods leaving a layer of loose sand grains on the surface” (Fryrear 1984:445)”. (source: PVID, ibid., page 4-31)










Responses to CEC Data Requests, Set #1



BEP II
Air - 10
Caithness Blythe II, LLC


