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October	  9,	  2012	  

	  

	  

	  

Mr.	  Jim	  Upchurch	  

Forest	  Supervisor	  

Coronado	  National	  Forest	  

300	  West	  Congress	  

Tucson,	  Arizona	  85701	  

	  

	  

Re:	  	  	   Response	  to	  August	  20,	  2012	  Forest	  Service	  Letter	  

	  

Dear	  Mr.	  Upchurch:	  

Along	  with	  this,	  please	  find	  a	  response	  written	  by	  JBR	  Environmental	  Consultants,	  Inc.,	  our	  air-‐modeling	  

contractor,	  to	  the	  issues	  raised	  in	  your	  letter	  dated	  August	  20,	  2012.	  	  The	  issues	  and	  questions	  raised	  in	  

your	  letter	  were	  specifically	  answered	  in	  the	  JBR	  response	  and	  the	  models	  are	  currently	  running.	  

As	  I	  understand	  it,	  this	  is	  the	  current	  status	  of	  the	  modeling	  effort:	  

• AERMOD	  models	  are	  nearly	  complete,	  	  

• OZONE	  models	  are	  waiting	  on	  some	  of	  the	  NO2	  results,	  

• VISCREEN	  modeling	  is	  underway.	  

I	  understand	  the	  entire	  effort	  should	  be	  completed	  by	  about	  the	  end	  of	  October.	  	  JBR	  will	  provide	  

interim	  results	  as	  they	  become	  final.	  	  If	  you	  have	  questions	  or	  would	  like	  to	  discuss	  any	  particular	  aspect	  

of	  this	  letter	  or	  the	  attachments	  in	  greater	  detail,	  please	  let	  me	  know.	  

	  

	  

Regards,	  

	  

	  

	  

Katherine	  Ann	  Arnold	  

Vice	  President,	  Environmental	  and	  Regulatory	  Affairs	  

	  

	  

Attachment:	   JBR	  Response	  Letter	  

	  

	  

Cc:	   Chris	  Garrett,	  SWCA	  
	  

	  

Doc.	  No.	  063/12-‐15.3.1



 
 

 

 

 

October 8, 2012 

 

Mr. Jim Upchurch 

Forest Supervisor 

United States Department of Agriculture 

Forest Service, Coronado National Forest 

300 W. Congress 

Tucson, AZ  85701 

 

Dear Mr. Upchurch: 

On behalf of Rosemont Copper Company (Rosemont), JBR Environmental Consultants (JBR) is 

providing this response to the Forest Service’s letter dated August 20, 2012.  As requested in the letter, 

this response has been developed in order to ensure that the information requested is clearly understood 

and in order to seek concurrence from the Forest Service (USFS) regarding some of the issues raised.   

During JBR’s and Rosemont’s reviews of the Forest Service’s letter, it became apparent that the revised 

modeling protocols (“AERMOD Modeling Protocol to Assess Ambient Air Quality Impacts”, prepared 

by JBR, dated April 27, 2012; “CALPUFF Modeling Protocol to Assess Ambient Air Quality Impacts”, 

prepared by JBR, dated May 15, 2012) had not been used as the bases for some of the comments 

provided.  This is problematic since changes in the revised protocols were developed, in part, to respond 

to these same comments as previously presented.  While the Forest Service’s letter asks Rosemont to 

“insure that the information we have requested is clearly understood and that you have obtained 
concurrence from my office on the documentation requests,” Rosemont also requests reciprocity in timely 

responses to prior requests and approval of the methods presented in this response.  

Please note that the responses below provide new information, where applicable, regardless of the revised 

protocols submitted several months ago.  Comments raised in the Forest Service’s letter are addressed 

below. 

1. The statistical analysis provided by JBR to exclude the highest monitored PM10 concentration of 

71.3 µg/m
3
 is insufficient justification for exclusion. Please explain why the highest monitored 

PM10 concentration of 71.3 µg/m
3
 would be considered an outlier (i.e. mechanical error, other 

external reason not under control of Rosemont) or include the outlier in the modeling. 

The revised protocols dated April 27, 2012 and May 15, 2012 provide statistical analyses that were 

substantially revised from those included in the previous protocols.  These analyses justify exclusion of 

the PM10 concentration of 71.3 µg/m
3
.  As shown in the revised analyses, the probability of occurrence of 
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such an anomalous event is once in 127 years or once in 336 years, depending on the data set used for the 

probability analysis.  The operating life for the Rosemont mine will be 20-25 years.   

Comments to the Draft Environmental Impact Statement (DEIS) from Region 9 of the Environmental 

Protection Agency (EPA) dated February 21, 2012 stated, “In determining the 24-hour PM10 background 

concentration, EPA believes that while it may be appropriate to exclude the 71 µg/m
3
 value on the basis 

that it appears to be a statistical outlier, additional justification should be provided in the EIS for doing 

so.”  The April and May 2012 revised modeling protocols provided extensive additional analysis 

justifying exclusion of this value.  This information could easily be included in the final EIS, 

demonstrating that the necessary analysis has been performed.  Indeed, even for the purpose of 

determining an area’s compliance with the NAAQS, EPA states in Section 2.4 of Appendix K to 40 CFR 
Part 50 that “the use of statistical models or the use of historical data could be considered so that the event 

may be discounted or weighted according to the likelihood that it will recur.”  With a 1-in-127-years 

(or 1-in-336-years) frequency of occurrence, the weighting of this value should be minimal—or none. 

Since the EIS is intended to “provide full and fair discussion of significant environmental impacts” per 

Title 40 of the Code of Federal Regulations (40 CFR) §1502.1, Environmental Impact Statement – 

Purpose, inclusion of an anomalous event that is not anticipated to recur within 100 years of the project’s 
cessation cannot be considered either “reasonably foreseeable” or “significant” for the purpose of the EIS.  

Consequently, modeling will be conducted by replacing the 71.3 µg/m
3
 PM10 concentration with the 

second high measured value of 40.3 µg/m
3
 as suggested by EPA Region 9. 

2. The use of annual average ozone was not appropriate as a substitution for missing data in the 

ozone data base. Please describe what ozone values were used for Tier 3 OLM NO2 modeling 

technique. Tier 3 OLM being used by Rosemont for NO2 modeling requires the use of hourly ozone 

data. For any missing data, the maximum hourly or conservative ozone value must be used. 

EPA guidance states that the modeled contribution to the cumulative ambient impact assessment for the 

1-hour NO2 standard should follow the form of the standard based on the 98th percentile of the annual 

distribution of daily maximum 1-hour concentrations averaged across the number of years modeled. A 

“first tier” assumption that may be applied without further justification is to add the overall highest hourly 
background NO2 concentration from a representative monitor to the modeled design value, based on the 

form of the standard, for comparison to the NAAQS.  Additional refinements to this “first tier” approach 
based on some level of temporal pairing of modeled and monitored values may be considered.   

With regards to replacement of missing data, the monitoring period of interest is from March 2007 

through February 2010 as this time interval represents 36 months of continuous meteorological data at the 

Rosemont site.  Only 3% of the ozone data is missing during this three-year period.  The longest period of 

consecutive missing hours occurred during November 2007 (November 11-15).   

Replacement of this data will be in accordance with guidance from the Arizona Department of 

Environmental Quality (ADEQ).  Per ADEQ’s guidance, missing data will be replaced as follows:  for 
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missing data periods of a day or more in a month, each missing hour of monitored data will be replaced 

with the maximum ozone concentration for each corresponding diurnal hour of the month; for other 

missing hours, linear interpolation will be used to fill the missing concentrations.  For missing data 

periods less than a day in duration, the longest missing data period to which linear interpolation is applied 

is six hours. 

The month selected to determine a maximum concentration corresponds to the same calendar month 

considered over the three years of data.  More specifically, data from November of 2007, 2008, and 2009 

will be used to determine the maximum diurnal hourly values for replacement of the data missing from 

November 2007.  This provides assurance that under similar meteorological conditions, a conservative 

impact will be calculated.  The discussion in Attachment 1 elaborates on the procedure that will be 

applied to determine replacement values.   

3. Documentation provided by Caterpillar provides only a range of in-stack NO2/NOx ratios from 0.05 

to 0.15. Because there is no guarantee that said ratios will be at the low end of the range we are 

requiring that you disclose impacts at both the 0.10 and 0.05 levels (Scenarios 3 and 4). 

Caterpillar’s documentation states that “engines certified for non-road use in the United States do not 

require a measurement split of NOx emissions between NO and NO2. Therefore, Caterpillar does not have 

this type of emissions data recorded.”  Caterpillar states further in that document that their estimated 

range for NO2/NOx of 5% to 15% is provided as a “general rule”; consequently, Caterpillar’s 
documentation should not be used as the basis for determining NO2/NOx ratios for haul trucks.  While 

modeling will be performed at both 5% and 10% as the Forest Service is requiring, the available science 

and test results indicate that modeling an in-stack NO2/NOx ratio of 5% is remains conservative. 

The Ozone Limiting Model (OLM) in AERMOD utilizes two variables to determine the predicted NO2 

concentration at each receptor:  NO2-primary and NO2-secondary.  Accurate representation of these 

variables is critical to obtaining accurate NO2 modeling results.  However, availability of quality data is 

limited.  Prior to promulgation of the 1-hour NO2 NAAQS in 2010, few sources encountered difficulty 

modeling compliance with the NO2 standard.  From 1971-2010, the primary and secondary NO2 NAAQS 

were 53 parts per billion (ppb) on an annual basis as determined by the annual arithmetic average.  The 

2010 implementation of a 1-hour standard set at 100 ppb as determined by the 98
th
 percentile monitored 

value, averaged over 3 years, introduced difficulties with modeling that had never been encountered for 

NO2.  These difficulties have been widely acknowledged by EPA
1
. 

                                                      
1
 See, for example, EPA’s memos:  June 28, 2010 entitled, “Applicability of Appendix W Modeling Guidance for the 1-hour NO2 NAAQS” 

(http://www.epa.gov/ttn/scram/guidance/clarification/ClarificationMemo_AppendixW_Hourly-NO2-NAAQS_FINAL_06-28-2010.pdf); June 29, 

2010 memo entitled, “Guidance Concerning the Implementation of the 1-hour NO2 NAAQS for the Prevention of Significant Deterioration 

Program” (http://www.epa.gov/nsr/documents/20100629no2guidance.pdf); March 1, 2011 entitled, “Additional Clarification Regarding 

Applicability of Appendix W Modeling Guidance for the 1-hour NO2 NAAQS” 
(http://www.epa.gov/ttn/scram/guidance/clarification/Additional_Clarifications_AppendixW_Hourly-NO2-NAAQS_FINAL_03-01-2011.pdf).  

Also see EPA’s Technology Transfer Network (TTN) Support Center for Regulatory Atmospheric Modeling (SCRAM) NO2/NOx In-Stack Ratio (ISR) 

Database webpage at http://www.epa.gov/ttn/scram/no2_isr_database.htm.  
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Selecting representative in-stack NO2/NOx data is critical to the performance of OLM.  OLM converts the 

total NOx concentration, predicted at each receptor by AERMOD, to NO2 according to the following 

equation:  

[NO2-predicted] = [NO2-primary] + [NO2-secondary] 

NO2-primary is an estimate of in-stack NO2.  The term “in-stack NO2” means the portion of thermal NOx 

gas that is simultaneously converted to NO2 and sampled prior to its release from a stack.  EPA test 

methods for diesel generator engines and mobile sources take measurements of NO2/NOx ratios at the 

stack exit.  While these provide a better estimate of in-stack ratios than the highly unrealistic “default” 
values, some titration of NO2 to NOx has already occurred by the time the stack gases have reached the 

stack exit, resulting in ratios that are still higher than true in-stack NO2/NOx ratios.  Additionally, the test 

methods themselves allow for some additional titration of NO2 to NOx, and even small amounts of 

conversion (i.e., ±1%) will skew the modeled results. 

Samples acquired in situ from sources operating under normal conditions are ideal estimates of NO2-

primary for use in OLM.  For haul trucks, sampling the engine-out gas stream from inside the tailpipe or 

exhaust manifold and at normal operating temperature would help to ensure that OLM performs as 

intended.  Samples acquired or otherwise analyzed ex situ, such as from the sampling methods presented 

in 40 CFR Part 86 Subpart N or ISO 8178 and even open path measurements acquired by, for example, 

chase vehicles, are not well supported by OLM since they tend to overestimate the value of the primary-

NO2 variable.  For example, samples of diluted engine exhaust that are stored in O2-prefilled bags and 

later analyzed tend to have excess NO2 according to the equilibrium equation NO + ½ O2 <-> NO2; if 

excess oxygen is present as the gas cools, the reaction favors the right side as NO tends to be converted 

into NO2.  Overestimates from other sampling methods, such as fixed monitors or dilute gaseous exhaust 

sampling, are typically due to titration by ambient O3 introduced into the sample based upon the 

equilibrium equation NO + O3 <-> NO2. 

NO2-secondary is an estimate of the remaining portion of NOx as NO that will mix and convert to NO2 by 

equal amounts of ambient O3 during transport. 

Modeling 1-hour NO2 impacts from haul trucks using an in-stack primary-NO2 ratio of 15% or even 10% 

is questionable because these values are arbitrary.  Rosemont’s proposal to model 1-hour NO2 impacts 

using 5% in-stack NO2/NOx is a conservative estimate of primary-NO2. 

According to laboratory data presented in a report by Diesel Controls Ltd. and the U.S. Bureau of Mines, 

titled “Nitrogen Oxides Reactions in Diesel Oxidation Catalyst” (Majewski et al., 1995, Attachment 2), it 

is estimated that approximately 0.3% of NOx in diesel exhaust gas is NO2 at 400ºC, based upon 

simultaneous in situ sampling of NO and NO2.  The maximum recorded ratio is approximately 3.0% 

at 200ºC.  According to Caterpillar, the steady state exhaust stack gas temperature for the CAT® C175-16 

Diesel Engine, which powers Rosemont’s haul trucks, is approximately 446ºC.  The 3% in-stack 
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NO2/NOx ratio is based upon the estimated maximum NO2/NOx data from the Majewski report provided 

in Attachment 2. 

Rosemont proposes to model 1-hour NO2 impacts from haul trucks using NO2/NOx ratios of 5%.   

As required by the Forest Service, predicted impacts will be disclosed at NO2/NOx ratios of both 5% and 

10%.  Predicted impacts at a NO2/NOx ratio of 10%, however will be unrealistically high and not 

representative. 

4. Concerns have been raised over the modeling for natural gas heaters. Please explain why natural 

gas field heater NO2/NOx ratio tested at 0.013 is acceptable and provide documentation of source 

test results to support the ratios tested. 

No natural gas heaters are proposed at Rosemont.  A NO2/NOx ratio of 0.013 has not been proposed for 

any sources at Rosemont.  The presentation provided in a previous submittal that referred to source test 

results for natural gas heaters was provided as additional documentation indicating that NO2/NOx ratios in 

the 0.05 range are both reasonable and conservative.   

5. To insure that the representativeness and quality of air quality data provided is sufficient, 

additional information is needed. Please provide site logs from 2006 and 2007 for onsite 

meteorological monitoring and document why a data logger malfunction was not immediately 

detected and corrected. Provide documentation of corrective actions taken. Provide documentation 

of semi-annual instrument audits. Use a separate intact 3 year meteorological period (i.e. March 

2007 to February 2010) rather than substituting missing data from the following year. 

Site logs have been provided to SWCA in a separate previous submittal, which is documented in 

Attachment 3.  Copies of the site logs are being provided again in Attachment 3 for reference.  Corrective 

actions taken are also included in this attachment and have been previously provided.  The reason that the 

data logger malfunction was not immediately detected has not been identified.  The semi-annual audits 

have been provided previously and due to their length, are not included in this submittal.  Attachment 3 

contains email documentation that these files have been previously received (see response from Bret 

Anderson dated July 26, 2012).  In addition, several of these reports are available in the “Technical 
Reports” section under the heading “Air Quality” on the Forest Service’s website for the Rosemont 
Copper Project’s Environmental Impact Statement (http://www.rosemonteis.us/technical-reports/all). 

As requested, the above-referenced meteorological data from the time period of March 2007 to February  

2010 will be used in the modeling (see response to Comment 2 above). 

6. Page 7 of the AERMOD protocol states “Background concentrations for the impact analysis at the 
Saguaro East NP were based on the (2007-2009) Aerosol data from the Saguaro East NP 

IMPROVE site. The 24-hr and annual average background PM2.5 concentrations of 11.4 µg/m
3
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and 5.1 µg/m
3
 respectively will be used.” A review of the IMPROVE data shows that 24-hour and 

annual average background PM2.5 should be 14.3 µg/m
3
 and 5.06 µg/m

3
, respectively. Please use 

these values as the background concentrations for the impact analysis in Saguaro National Park 

East or explain why the values suggested in the protocol should be used. 

The above comment is based on the prior version of the modeling protocol.  The revised AERMOD 

protocol submitted in April 2012 does not address background concentrations on page 7 as referenced 

above.  In the revised AERMOD protocol, background concentrations are addressed beginning on 

page 16, and the discussion of the PM2.5 background concentration begins on page 19.  The revised 

AERMOD protocol states that background concentrations for Saguaro NP will be based on monitored 

data from 2008-2010 with the design value calculated pursuant to the procedure detailed in Appendix N 

to 40 CFR Part 50 and the March 23, 2010 EPA memo entitled, “Modeling Procedures for Demonstrating 
Compliance with PM2.5 NAAQS,” which is being provided in Attachment 4. 

On page 7 of the EPA memo on modeling procedures for the PM2.5 NAAQS (Attachment 4), under the 

heading “Comparison to the NAAQS,” EPA describes the form of the representative monitored design 

value.  For the 24-hour averaging period, the design value is based on the 3-year average of the 98
th
 

percentile 24-hour average PM2.5 concentrations for the daily standard.  This procedure was used to 

calculate the values in the previous protocol and will be used to calculate the value based on the 2008-

2010 monitored data.  The 24-hour and annual PM2.5 background concentrations based on this procedure 

that will be used in the modeling analysis are 9.0 µg/m
3
 and 4.24 µg/m

3
, respectively. 

The replacement values suggested in the Forest Service’s comment above do not appear to have been 

determined according to the EPA methodology.   

7. Numerous comments were received in regard to effects of lead dust on air quality. To allow us to 

evaluate these effects please determine the percent content of lead in mining and materials 

handling operations. Describe or model lead emissions to assure that compliance with the lead 

NAAQS standard will be achieved. 

Lead emissions will be quantified and modeled to address this comment. 

CALPUFF 

1. Employ the UAMAKE program to fill missing data periods, which extracts data from prognostic 

(e.g., MM5) data to create pseudo-soundings as replacements for missing upper air data. (Section 

4.3). 

This change will be made as requested. 

2. Use the August 31, 2009 EPA/OAQPS Model Clearinghouse Memorandum, not the IWAQM, to 

define parameter settings for CALMET input variables. The recommended setting for TERRAD in 
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Table 4.1 is 10 km, not 15 km. Additionally, the protocol should provide model control option 

details that are used in the CALMET datasets to ensure consistency with FLM and EPA guidance. 

(Section 4.5) 

The August 31, 2009 EPA/OAQPS memo will be used to define parameter settings for CALMET input 

variables.  However, the recommended setting for TERRAD is not 10 km as cited above, but 15 km as 

shown in Table 4.1 of the revised CALPUFF protocol.  Please see Attachment 5 to this letter for the 

relevant page from the August 31, 2009 EPA/OAQPS memo that provides the recommended TERRAD 

setting. 

3. Update the protocol to address the following model control options (Section 5): 

a) List which pollutants were modeled 

b) Provide information regarding size distribution for PM in the deposition modeling 

c) Elaborate on the switch settings utilized in the CALPUFF modeling to verify adherence to 

FLM guidance 

d) Include sample input files as appendices (i.e., sample POSTUTIL file for both visibility and 

deposition, and a sample CALPOST file for visibility impacts at Saguaro West NP)  

e) Follow EPA and FLM guidance regarding the technical options used in modeling (Section 5.2) 

A revised protocol will be submitted that incorporates the above information.  Input files will also be 

provided to allow for a two-week period of review prior to conducting the modeling.  Subsequent to the 

final modeling, all input, POSTUTIL, and CALPUFF files will be provided to document the model 

control options and parameters used. 

4. As per FLM guidance, use hourly data for ozone concentrations instead of monthly averages. In 

the case of missing hourly data, for any missing data, a conservative monthly value can be 

substituted for the missing hourly value. (Section 5.3) 

Available hourly data will be used instead of monthly averages, as requested.  Missing ozone data will be 

replaced as described in the above response to comment 2 to the AERMOD protocol.  When hourly data 

is missing, one of two approaches will be used to replace the missing data.  For missing data periods that 

last one day or longer in a particular month, the missing data will be replaced by the maximum ozone 

concentration recorded for each diurnal hour of the calendar month as observed throughout the three-year 

period of meteorological data.  For other missing hours that last less than a day, linear interpolation will 

be used to fill the missing concentrations. 

5. Confirm that the source characterization used in the AERMOD protocol (i.e., Road sources, truck 

unloading, sulfide ore stockpile, tailings stockpile, conveyor transfer points, gaseous emissions due 
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to blasting, open pit, and tail pipe emissions) will also be applied in the CALPUFF analysis. 

Rosemont should provide the particulate speciation that identifies which sources will be emitting 

coarse particulate, fine particulate, and elemental carbon. (Section 6.2) 

The release parameters and source characteristics in CALPUFF are identical to those used in the revised 

AERMOD protocol.  Relative to the speciation of coarse, fine, and elemental particulate, emissions of 

each particle size are identified in the project emission inventory as PM10 and PM2.5.  All the emissions 

expressed as PM10 are considered to be PM-coarse. All the emissions expressed as PM2.5 are considered to 

be PM-fine.  The amount of elemental carbon in the vehicle PM2.5 tailpipe emissions was provided in the 

project emissions inventory.  However, elemental carbon has not previously been incorporated in the 

CALPOST calculation of light extinction; as a result, its use in CALPUFF is not directly related to 

modeled visibility impacts.  

6. Provide detailed documentation of the calculations supporting the emission reductions claimed in 

discussions of the operational changes planned since prior submittals. (Section 7.1) 

The emission reductions are described in the revised AERMOD protocol dated April 27, 2012 as 

Appendix G. 

AERMOD and CALPUFF 

1. The protocol does not describe the near field visibility modeling analysis to assess visible plume 

impacts to Saguaro East NP. Please provide an addendum to the near field modeling protocol 

which includes a description of this information. The analysis should use the EPA VISCREEN 

model and should use the annual average visual range value for Saguaro NP from Table 10 in the 

FLAG guidance document. If the VISCREEN analysis shows visibility impacts beyond the limits 

described in the FLM’s FLAG guidance document, a Level 3 visibility analysis with the EPA 
PLUVUE model will be required. If a Level 3 analysis is required, we request that Rosemont 

submit a separate modeling protocol for the PLUVUE analysis for review and concurrence. Also, 

please describe the modeling protocol for near-field AQRV (visibility and deposition). 

Over the course of developing the modeling protocols that were submitted, revised, and re-submitted, 

PLUVUE modeling was discussed and the cooperating agencies agreed it would not be required.  

Specifically, during the March 25, 2011 conference call involving the Forest Service and the Park 

Service, the direction to JBR for modeling was that PLUVUE would not be required.  Arbitrarily 

imposing such a requirement at this time is unreasonable, and the previous discussion and agreement were 

based on the technical limitations of the visibility models for sources such as Rosemont.  

Modeling using VISCREEN was conducted using higher emission rates than are currently proposed.  In 

addition, the VISCREEN model is designed for point sources, whereas emissions from Rosemont are 

scattered throughout the pit and process area with haul truck emissions comprising greater than 80% of all 

emissions.  There is no single stack to model, which is what both VISCREEN and PLUVUE are designed 
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to do.  Attempting to simulate numerous ground-level volume sources as a single-stack point source does 

not provide meaningful results.  Use of a virtual distance to simulate emissions as a point source would 

result in placing the source at a distance of 107 km from the Saguaro National Park, which is outside the 

VISCREEN applicability range.  This was the basis for the previous agreement to forego further analysis 

using VISCREEN or PLUVUE.   

If VISCREEN indicates visibility impacts beyond the limits described in the FLM’s FLAG guidance 
document, it is not a reasonable indicator of Rosemont’s likely visibility impacts.  Since VISCREEN and 

PLUVUE are single point source models, a vast number of generalizations have to be made to run the 

models for the numerous volume source such as those at Rosemont.  The PLUVUE model is subject to 

the same limitations as VISCREEN and would also provide invalid results after very intensive modeling 

efforts. 

Because previous modeling using VISCREEN was provided, and because emissions have subsequently 

been revised, VISCREEN modeling will be repeated using the revised inventory with the understanding 

that the predicted visual impacts are unrealistically conservative. 

2. Guidance from EPA entitled “Additional Clarification Regarding Application of Appendix W 

Modeling Guidance for the 1-hour NO2 National Ambient Air Quality Standard” discusses 
intermittent sources such as emergency generators. This memo is specific to 1-hour NO2. To make 

this case-by-case determination, please provide a rationale for why excluding the generator 

emissions is reasonable, given the projected operating schedule and the form of NAAQS being 

examined. Also provide written assurance that Rosemont will only run generators for periodic 

testing or when other equipment and processes are shut down. 

The provisions of 40 CFR Part 63 Subpart ZZZZ (Subpart ZZZZ) limit operations of emergency engines 

to no more than 100 hours per year for the purposes of maintenance checks and readiness testing and only 

when the tests are recommended by Federal, State or local government, the manufacturer, the vendor, or 

the insurance company associated with the engine (40 CFR §63.6640(f)(1)(ii)).  Operation outside the 

required testing and maintenance or beyond 100 hours of non-emergency operation will result in the 

engine being re-classified under Subpart ZZZZ as a non-emergency engine and subject to additional 

requirements.  Rosemont will operate the engines/generators only during maintenance and testing as 

allowed under Subpart ZZZZ, and during emergency situations during which other equipment and 

processes will be shut down. 

In addition to NO2 which is addressed by the EPA modeling guidance that the Forest Service referred to 

in its comment above, PM10 and SO2 emissions from the emergency generators should be excluded from 

the modeling analysis based upon 40 CFR Part 51, Appendix W, paragraph 8.2.3(d).  This provision 

allows for excluding emergency backup generators if the source can demonstrate that the generators will 

not operate simultaneously with the sources that they back up.   
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Emergency situations will result in the majority of emitting equipment not operating, resulting in overall 

reduced emissions, and the conditions surrounding such an emergency situation are not reasonably 

foreseeable.  Peak PM10 concentrations from operations at Rosemont will occur during night and early 

morning conditions.  Furthermore, Rosemont’s quarterly testing of the generators will occur during 

daytime conditions when impacts are lowest.  The testing frequency and timeframe of testing will thus 

occur when the emergency generators cannot cause or contribute to NAAQS exceedances under non-

emergency scenarios.  As a result, exclusion of the emergency generators from modeling is a reasonable 

approach. 

In conclusion, the information provided above is intended to address the comments raised in the Forest 

Service’s August 20, 2012 letter to Rosemont.   

As a further comment, please also note that the AERMOD modeling grid for all previous modeling 

extended to 10 km for near-field evaluations and additional receptors were evaluated at the Saguaro East 

National Park.  The 10 km near-field grid suffices to evaluate maximum impacts due to the Rosemont 

facility, as all emission sources are at or near ground level, and not from tall stacks from which thermal 

plume rise can result in significant impacts at remote distances.  The adequacy of a 10 km grid has been 

demonstrated in the prior modeling analyses as evidenced by decreasing concentrations with increasing 

distance from the facility. 

Modeling for larger receptor grids serves no purpose other than longer computer run times due to 

additional receptors (17,500 receptors for a 50 km grid versus 6,000 receptors for a 10 km grid).  

AERMOD modeling will thus proceed based upon the 10 km near-field receptor grid and the receptor 

grid for the Saguaro East National Park that is described in the April 27, 2012 AERMOD modeling 

protocol.   

At this time, modeling will proceed as described above unless additional comments are provided in a 

timely fashion.  Please call if you have any questions. 

 

Sincerely, 

 

 

 

Jamie Wilson, P.E. 

JBR Environmental Consultants, Inc. 

 

cc: Kathy Arnold, Rosemont Copper Company 
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Response from the Arizona Department of Environmental Quality (ADEQ) 

Regarding Missing Background Ozone Data
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Jamie Wilson

From: Balaji Vaidyanathan [Vaidyanathan.Balaji@azdeq.gov]
Sent: Friday, May 18, 2012 10:20 AM
To: Louis Thanukos; Shantanu Kongara; Jamie Wilson
Cc: Kathy Arnold; Eric Hiser; Feng Mao; Michael Sundblom
Subject: Rosemont Modeling 
Attachments: Rosemont Modeling Issues.doc

  
Louis, 
 
Attached, please find ADEQ's position on the unresolved modeling issues.  Please take a look 
and let us know how you would like to proceed. 
 
Thanks, 
Balaji 
 
********************************************************************** 
NOTICE: This e‐mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information 
and is intended only for the use of the specific individual(s) to whom it is addressed. It 
may contain information that is privileged and confidential under state and federal law. This 
information may be used or disclosed only in accordance with law, and you may be subject to 
penalties under law for improper use or further disclosure of the information in this e‐mail 
and its attachments. If you have received this e‐mail in error, please immediately notify the 
person named above by reply e‐mail, and then delete the original e‐mail. Thank you. 



Rosemont used the Tier 3 OLM approach for estimating the 1-hour NO2 impacts from the 

proposed sources.   There are two key model inputs under Tier 3 Options for the NO-to-

NO2 conversion, namely background ozone concentrations and in-stack ratios of 

NO2/NOx emissions.  At the meeting dated March 20, 2012, ADEQ and JBR (the 

consultant for Rosemont) have initially discussed the selection of the ozone monitoring 

site, the methodology for filling in missing hourly ozone data, and the use of 

representative in-stack ratios for varied sources.  The following additional discussions 

attempt to clarify the department’s status regarding the two critical issues.   

. 

1.  Ozone Data  

 

Selection of Ozone Monitoring Site  

 

JBR selected the Chiricahua National Monument, a “regional” site, for the ozone 

background data because “it is more representative of the Rosemont site due to similar 

terrain features, elevation, and remoteness from emission sources”.  In general, a 

“regional” site may be used only if there are no monitors located in the vicinity of the 

source (Appendix W Section 8.2.2).  Moreover, it is not clear whether the surrounding 

area of Rosemont is free from the impacts of the sources within the Tucson Metro area, 

possibly due to the transport of ozone and its precursors.   

 

The monitoring site nearest to Rosemont is Green Valley (AQS Site ID: 04-019-1030), 

which is located around 15 miles to the west of the project site.   ADEQ has reviewed the 

monitoring data collected from both the Green Valley site and the Chiricahua site, and 

compared the two datasets with the same sampling period (Years 2006-2008).   The 

results are shown in Figure 1. As indicated in Figure 1, the hourly maximum 

concentrations of the Chiricahua site are comparable or higher than that of the Green 

Valley site.  Therefore, from the perspective of modeling, the use of the Chiricahua data 

may relatively overestimate the conversion of NO to NO2 and thus provide a relative 

conservative estimation for the 1-hour NO2 impacts from the proposed sources.    

 

Based on the discussion above, ADEQ approves the use of Chiricahua data for hourly 

background ozone levels.   

 

Methodology for Filling in Missing Hourly Ozone Data 

 

As discussed in the letter from ADEQ to Rosemont dated Feb.29, 2012, ADEQ disagrees 

with the substitution for missing hourly ozone data by using annual average concentration, 

since the use of the annual average concentration may underestimate the ozone 

concentration for the missing hours, leading to the underestimation of the conversion of 

NO to NO2.   To be defensible, the potential maximum ozone concentrations for these 

specific missing hours should be estimated and input to the model.   
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Figure 1 Hourly Maximum Ozone Concentrations for Chiricahua and Green Valley 

Sites 



According to the hourly ozone data file JBR provided (OLM.csv), about 4 percent hourly 

ozone data were missing during the modeled period (April 1, 2006-March 31, 2009).  In a 

typical data missing event, only a few consecutive hours of ambient ozone concentrations 

were missing.  However, significant missing data periods (about 4-5 days) occurred at the 

Chiricahua site in August 2006 and November 2007.  To estimate hourly ozone 

concentrations for these consecutive missing days, ADEQ has reviewed hourly ozone 

data collected in the months of August and November for Years 2006-2008.  A statistical 

analysis was performed to summarize the ozone concentration for each diurnal hour.   

The results are shown in Figure 2.   As presented, the ozone concentrations for each 

diurnal hour vary significantly under the same month, although the medium values show 

a typical ozone diurnal pattern.  Apparently, it is a challenge to realistically estimate the 

missing hourly ozone data for these consecutive days.   

 

ADEQ recommends the following procedures for filling in missing hourly ozone data:  

 

• For the missing data period of August 3-8, 2006, use the maximum ozone 

concentrations for each diurnal hour that are determined based on the 

measurements in August (see the table below);  

• For the missing data period of November 11-15, 2007, use the maximum ozone 

concentrations for each diurnal hour that are determined based on the 

measurements in November (see the table below );  

• For other missing hours, use linear interpolations to fill in the missing 

concentrations based on the previous and subsequent hour concentrations or 

simply use the higher one.   

 
Hour Ozone in August (ppb) Ozone in November (ppb) 

1 63 55

2 57 54

3 60 53

4 50 52

5 60 52

6 54 51

7 53 51

8 52 50

9 61 51

10 60 52

11 65 54

12 64 55

13 64 53

14 64 53

15 65 54

16 65 54

17 66 54

18 66 54

19 64 51

20 58 52

21 56 54

22 60 55

23 58 55

24 55 55

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If JBR would like to propose an alternative approach for the data substitution, please 

provide sufficient justification for the approach to be used.   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Chiricahua Hourly Ozone Concentrations in Months of August and 

November  

 



2.  In-stack ratios of NO2/NOx emissions 

 

In the letter from ADEQ to Rosemont dated Feb.29, 2012, ADEQ requested additional 

justification for using an in-stack ratio of 0.05 for emissions from natural gas-fired 

heaters as well as the blasting.   At the meeting dated March 20, 2012, JBR provided 

some actual in-stack measurements for gas-fired heaters and justified that a ratio of 0.05 

was relatively conservative than the testing data.  Regarding the blasting sources, JBR 

argued that the contribution of the blasting sources to the modeled impacts was 

insignificant.  However, this argument did not provide justification why a ratio of 0.05 

was appropriate for modeling the blasting sources.  Since no comparable test data exist 

for blasting emissions, the use of a ratio of 0.05 was arbitrarily and the modeling 

methodology was not defensible.   

 

In the  EPA’s memorandum dated on March 1, 2011, a default in-stack ratio of 0.5 is 

recommended in absence of more appropriate source specific information in a Tier 3 

PVMRM/OLM analysis:    

 

  “We recommend …0.50 as a default in-stack ratio of NO2/NOx for input to the 

 PVMRM and OLM options within AERMOD, in the absence of more appropriate 

 source-specific information on in-stack ratios.” 

 

Due to the absence of source-specific in-stack ratios, ADEQ recommends a default in-

stack ratio of 0.5 for modeling blasting sources.     



 

 

ATTACHMENT 2 

 

Majewski, W.A., et.al. 

Nitrogen Oxides Reactions in Diesel Oxidation Catalyst
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Site Logs, Corrective Action Reports, and  

Semi-Annual Audits for On-Site Monitoring 
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Jamie Wilson

From: Melissa Polm [mpolm@swca.com]
Sent: Thursday, July 26, 2012 12:41 PM
To: Jamie Wilson
Cc: Brad Sohm; Kathy Arnold
Subject: FW: Air modeling- Rosemont

Follow Up Flag: Follow up
Flag Status: Completed

Jamie‐ 
Could you please send us the actual site logs? Refer to emails before if you need clarification. 
Thanks! 
 
Melissa Polm 

Planner/ Asst. Project Manager 

Rosemont Copper Project 

 
From: Anderson, Bret A -FS [mailto:baanderson02@fs.fed.us]   

Sent: Thursday, July 26, 2012 12:19 PM 

To: Melissa Polm; Davis, Sarah L -FS; Roth, Melinda D -FS; Ehlers, Susanna M -FS 

Cc: Brad Sohm 

Subject: RE: Air modeling- Rosemont 

 
Melissa, 
  
Thanks for the email.  I have already reviewed the audit logs, but I wanted the actual site logs.  A standard protocol of 
maintaining a monitoring site is to have a site log which documents when a person arrives, what actions are performed 
while there, and then when they leave.  Typically it is a handwritten in a notebook or other such item.  If their 
monitoring protocol says that they will be there every two weeks for QA purposes, the site logs would document if 
someone actually showed and what actions were performed.  My concern remains with why it took 6 weeks to detect a 
data logger malfunction, as that should have been picked up on a routine biweekly site visit, so the site logs would show 
who was there, when, and what was done. 
  
Thanks, 
Bret 
From: Melissa Polm [mailto:mpolm@swca.com]   

Sent: Thursday, July 26, 2012 12:52 PM 

To: Davis, Sarah L -FS; Roth, Melinda D -FS; Anderson, Bret A -FS; Ehlers, Susanna M -FS 

Cc: Brad Sohm; Melissa Polm 

Subject: Air modeling- Rosemont 
  
All‐ 
  
We looked into the latest request from Brett and Susanna “After discussing this issue with Jack and Bret this morning, 
we’d like to request the site logs from Rosemont again.    It is difficult to assess whether Rosemont followed their 
meteorological monitoring protocol without these site logs.” This is what was found: 
  
First, the information sent by Jamie Wilson (JBR) by email on July 9 included a summary report that covered the data 
collection through first quarter 2009.   Appendices H‐I of that report contain the various audit logs.  However, the 
version of the report sent by Jamie did not contain the actual appendices, presumably for size.   Those can be obtained 
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in their original form from Rosemont’s web site (they’re in Volume 4):   
http://www.rosemontcopper.com/technical.html 
  
Second, Jamie actually did send those same audit logs in a zip file in the same email on July 9.   A quick spot check and 
they look like the same audit logs to me. 
  
In summary, it is my belief that these are the field audit logs that Brett is looking for and has been asking for.   Maybe 
he’s thinking they would be handwritten or something, but to me it appears these are the data sheets from the audits 
and maintenance performed in the field.   If he is looking for something different, then I think we don’t fully understand 
what it is, and we need a more defined data request so we can track down the right material if it exists.    
  
In any case, if the question is how often they performed maintenance/audits, we appear to have that answer from these 
logs, and it appears to be quarterly: 
  
9/28/06 
11/30/06 
2/13/07 
4/23/07 
9/12/07 
10/19/07 
3/21/08 
6/4/08 
9/19/08 
11/4/08 
3/5/09 
  
Whether that’s appropriate or not, or whether they followed their sampling QA/QC process property, I have no idea.  
  
Has the feedback from Brett & Susanna come in yet?  
  
Thanks! 
  
Melissa Polm 
Planner/ Asst. Project Manager 
Rosemont Copper Project 
 
SWCA Environmental Consultants 
343 W Franklin 

Tucson, Arizona 85701 

P 520.325.9194 x300 | C 520.250.6204 
  

 

Visit Our Website: http://www.swca.com   
  
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it is addressed and may 
contain information that is privileged, confidential and/or exempt from disclosure under applicable law. If you are not the intended recipient or an 
authorized representative of the intended recipient, you are hereby notified that any review, dissemination or copying of this email and its 
attachments, if any, or the information contained herein is prohibited. If you have received this email in error, please immediately notify the sender 
by return email and delete this email from your system. Thank you. 
  
  



 

 
February 15, 2007 
 
To Whom It May Concern: 
 

I would like you to check, repair and recertify this data logger.  We got into the problem with the data 
collected from it starting on day 356 at 1530. As you can see from the attached CD (see file 
RosemontSM2-12-07-B), the wind speed and wind direction data were zeros (the last three parameters). 
After day 361, the data in comma delimited format were mixed up until day 1 of this year. Then after the 
proper format came back, the data logger again did not record the wind data. Note that the wind sensor 
have been working fine.  

When I arrived the instrument on day 44 (Feb 13), the data logger and storage module did not contain 
any data. I would say the last day of data recorded was on day 6.  Furthermore, duplicate data period 
from 346 to 350 occurred on two storage modules which connected to the data logger at two different 
time frames (see file RosemontSM2-12-07-B and RosemontSM2-12-07-C).  In addition, when I arrived 
the meteorological station, the time on this device was in 2000.  So, I reset to the current time and date 
and let it collected the data for 3 hours. It worked just fine including the wind data.  We are thinking that 
the data logger was malfunction. Would you please let us know what could be wrong? 

Please call if you have any questions. 
 
Best Regards, 

 
Thitipong “Jeep” Chindavijak 
Permit Engineer 
 
 
 
 
 
 

 

APPLIED ENVIRONMENTAL CONSULTANTS, INC. 

(480) 829-0457   1553 W. Elna Rae Street    Tempe, Arizona  85281   Fax: (480) 829-8985 

 

 

Mailing Address: P.O. Box 26791   Tempe, Arizona  85285-6791 
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Jamie Wilson

From: Louis Thanukos
Sent: Tuesday, October 02, 2012 9:29 AM
To: Jamie Wilson
Subject: FW: Rosemont Meteorological Monitoring Site Log Book
Attachments: Rosemont Met Monitor Site Log Book.pdf

Jamie, 
 
Here is the Site Log and below is the transmittal. 
 
Louis C. Thanukos Ph.D. 
Division Manager 
JBR Environmental Consultants, Inc. 
1553 W. Elna Rae 
Tempe, AZ 85281-6935 
(480) 829-0457 voice 
(480) 829-8985 fax 
lcthanukos@jbrenv.com 
www.jbrenv.com  
This message (including attachments) is for the designated recipient only and may contain privileged, proprietary, or otherwise 
confidential information. If you are not the intended recipient or have received this message in error, please notify the sender 
immediately and delete the original. Any other use of this e-mail is prohibited. Thank you 
From: Louis Thanukos  

Sent: Tuesday, August 07, 2012 1:26 PM 

To: 'mpolm@swca.com' 

Cc: 'Katherine Arnold' 

Subject: FW: Rosemont Meteorological Monitoring Site Log Book 

 
Hi Melissa, 
 
Per your request, attached please find a scanned copy of the Rosemont Meteorological Monitoring Site Log Book. 
 
Please call if you have any questions. 
 
Louis C. Thanukos Ph.D. 
Division Manager 
JBR Environmental Consultants, Inc. 
1553 W. Elna Rae 
Tempe, AZ 85281-6935 
(480) 829-0457 voice 
(480) 829-8985 fax 
lcthanukos@jbrenv.com 
www.jbrenv.com  
This message (including attachments) is for the designated recipient only and may contain privileged, proprietary, or otherwise 
confidential information. If you are not the intended recipient or have received this message in error, please notify the sender 
immediately and delete the original. Any other use of this e-mail is prohibited. Thank you 
From: Shantanu Kongara  

Sent: Friday, August 03, 2012 5:13 PM 

To: Louis Thanukos 

Subject: Rosemont Meteorological Monitoring Site Log Book 

 
Louis, 
 
Attached is the scanned version of the Rosemont Meteorological Monitoring Site Log Book. 
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It is also available on the Server at Work in Progress > Ambient > Rosemont . 
 
Thanks 
Shantanu Kongara 
Permit Engineer 
JBR Environmental Consultants, Inc. 
1553 W. Elna RaeH 
Tempe, AZ 85281-6935 
[p] 480.829.0457 ext.  219 
[f] 480.829.8985            
skongara@jbrenv.com 
www.jbrenv.com 

 













































 

 

ATTACHMENT 4 

 

Modeling Procedures for Demonstrating Compliance  

with PM2.5 NAAQS























 

 

ATTACHMENT 5 

 

August 31, 2009 EPA/OAQPS Model Clearinghouse Memorandum 





Input Group Subgroup Variable Description Default EPA-FLM

IFORMC Cloud data format . 2 2

-
5-Wind IWFCOD Windmodel options 1 1
field options

and IFRADJ Compute Froude number adjustmentetfects 1 1
parameters -

IKINE Compute Kinematic effects 0 0

IOBR Use O'Brien procedures for adjust vertical velocity 0 0

ISLOPE Computeslope effects 1 1

IEXTRP Extrapolate sfc;: wind obs to upper levels -4 -4

IcALM Extrapolate sfc winds even· if calm
---

0 0

BIAS - Surface/upper weighting factors (BIAS (NZ» NZ*O 10*0

RMIN2 Minimum distance for extrapolation ofwinds 4 "1

IPROG Use prognostic model winds as input to diagnostic wind model 0 14

.-'

ISTEPPG Timestep (hours) of prognostic model data 1 1

IGFMET Use c o a r s ~ C A L M E T fields as initial guess 0 0

LVARY Use varying radius of influence F F

RMAX1 Maximum radius of influence in surface layer (km) User defined 100

RAMX2 '. Maximum radius of influence over land aloft (km) User defined 200

RMAX3 --- Maximum radius of influence over watpr (km) User defined 200

RMIN Minimum radius of influence in wind field interpolation (km) 0.1 0.1 .
.c

TERRAD Radius of influence of terrain features (km) User defined 15

R1 Relative weight at surface of 1
st

guess fields and obs (km) User defined 50

/ R2 Relative weight aloft of 1
st

guess fields and obs (km)
,-

User defined 100

!

RPROG •... Weighting factors of prognostic wind field data (km) User defined 0

DIVLIM
- , "'-. - - '

5.0E-06 5.0Ec06Maximum acceptable divergence

8
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Victoria Boyne

Subject: FW: Response to letter dated August 20, 2012
Attachments: Response to letter dated 20Aug12.pdf

  
From: Kathy Arnold [mailto:karnold@rosemontcopper.com]   

Sent: Tuesday, October 09, 2012 12:24 PM 

To: Upchurch, Jim -FS 

Cc: Chris Garrett 

Subject: Response to letter dated August 20, 2012 
  
Jim 
Please find attached the response to questions and issues raised your letter dated August 20, 2012. 
  
Regards, 
Kathy 
  
Kathy Arnold | Vice President Environmental and Regulatory Affairs 
Direct:  520.495.3502 |  Main: 520.495.3500 |  Fax  520.495.3540 

 
Rosemont Copper Company   
P.O. Box 35130  |   Tucson, AZ 85740-5130  
2450 W Ruthrauff Road, Suite 180 |   Tucson, AZ 85705  |  www.rosemontcopper.com   

 
PLEASE NOTE: : This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain confidential and/or 
privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the intended recipient, please delete all copies 
and notify us immediately. 
  
 

 

 

 

This electronic message contains information generated by the USDA solely for the intended recipients. Any 

unauthorized interception of this message or the use or disclosure of the information it contains may violate the 

law and subject the violator to civil or criminal penalties. If you believe you have received this message in error, 

please notify the sender and delete the email immediately.  


