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CAUTION: This email originated from outside the State of Alaska mail system. Do not
click links or open attachments unless you recognize the sender and know the content
is safe.


From: Fernandez, Enric
To: Jones, Dave F (DEC)
Cc: Ejaz Memon; Kevin Lewis; Simpson, Aaron J (DEC); Renovatio, James J (DEC); Heroy, Catherine A (DNR);


Murrell, Jennifer S (DNR); Donlin Permitting
Subject: RE: Information Request for Donlin Gold Project"s Construction Permit AQ0934CPT02 Application
Date: Thursday, March 24, 2022 5:15:39 PM
Attachments: RFI#2_2022.02.23 memo_2022.03.22.pdf


[Internal]
Dave
Attached is Donlin Gold’s response to ADEC’s inquiry regarding the diesel particulate filters (DPFs)
BACT analysis for the Wartsila and emergency generators.
Please, let us know if you have any questions or if you are unable to download the Appendix B data
from the cloud.
 
Thanks.
 


From: Jones, Dave F (DEC) <dave.jones2@alaska.gov> 
Sent: Wednesday, February 23, 2022 3:20 PM
To: Fernandez, Enric <efernandez@DonlinGold.com>
Cc: Ejaz Memon <ememon@airsci.com>; Kevin Lewis <klewis@airsci.com>; Simpson, Aaron J (DEC)
<aaron.simpson@alaska.gov>; Renovatio, James J (DEC) <james.renovatio@alaska.gov>; Heroy,
Catherine A (DNR) <catherine.heroy@alaska.gov>
Subject: RE: Information Request for Donlin Gold Project's Construction Permit AQ0934CPT02
Application
 
[External]
Enrique,
 
Upon further review of Donlin Gold’s application and EPA’s RACT, BACT, LAER, Clearinghouse (RBLC)
data, the Department has found diesel-fired engines equipped with diesel particulate filters to
control particulate emissions. This finding is located in RBLC Source ID MI-0433 which has large and
small emergency diesel engines equipped with diesel particulate filters. In addition, the most recent
PSD Construction Permit issued by the Department for a facility with large diesel engines
(Construction Permit AQ1524CPT01 for the Alaska Gasline Development Corporation’s Gas
Treatment Plant) contained a BACT economic analysis for diesel particulate filters. Therefore, the
Department is requesting the following information be included with the previous information
request:
 
Information Request Regarding the Large Engine Generators (including limited use engines) EUs 1
– 12 & 29 – 34
1. Please provide the Department with BACT analyses for diesel particulate filters for the primary
engines EUs 1 – 12 and the limited use engines rated at 600 and 1,500 kWe (EUs 29 – 34). For these
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T E C H N I C A L  M E M O R A N D U M   



INFORMATION REQUEST #2 – EU 1–12 AND 29–34 



PREPARED FOR: Enric Fernandez, Donlin Gold 



PREPARED BY: Kevin Lewis, Air Sciences 



PROJECT NO.: 281-22B-1 



DATE: March 22, 2022 
 
This memorandum provides the information requested by Mr. Dave Jones of the Alaska 
Department of Environmental Conservation (ADEC) on February 23 and March 15, 2022, 
regarding Donlin Gold Project's Construction Permit AQ0934CPT02 Application. 
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1.0 Introduction 
Per ADEC’s request, diesel particulate filters (DPF) for the Wärtsilä dual fuel generators (EU 1–
12; 17,076 ekW) and the emergency diesel generators (EU 29–30; 600 ekW and EU 31–34; 1,500 
ekW) have been re-evaluated. The results are summarized as follows: 



• DPF are not commercially available for EU 1–12. 



• DPF is not cost effective for EU 29–34 at over $100,000 per ton of particulate matter 
(PM) removed. 



Discussions of the above results are provided in the following sections of this memorandum.  



2.0 Generators EU 1–12 and 29–34 
2.1 ADEC Request Item 1 
Request: 



Information Request Regarding the Large Engine Generators (including limited use engines) EUs 1 – 12 
& 29 – 34 
 
1. Please provide the Department with BACT analyses for diesel particulate filters for the primary 
engines EUs 1 – 12 and the limited use engines rated at 600 and 1,500 ekW (EUs 29 – 34). For these 
analyses please: 



• Provide the analyses in Microsoft Excel format using new cost estimates. 
• Use the methodology from the most recent EPA Air Pollution Control Cost Manual, available on 



the following website: https://www.epa.gov/economic-and-cost-analysis-air-pollution-
regulations/cost-reports-and-guidance-air-pollution. 



• Use an appropriate equipment life for the Capital Recovery Factor (CRF) portion of the analyses 
and justify if a shorter equipment life is warranted. 



• Use the current bank prime loan interest rate for the CRF portion of the analyses available here: 
https://www.federalreserve.gov/releases/h15/. 



2.2 Item 1 Response 
The manufacture of EU 1 - 12, Wärtsilä, was contacted to determine the availability of DPF for 
these large engines. Wärtsilä confirmed that, “[t]here are no commercially available Diesel 
Particulate Filters for large, medium speed engines such as the units proposed for the Donlin 
Gold project” (Whitney, C. 2022). 



For the smaller engines, EU 29–34, DPF is commercially available. Cost effectiveness 
calculations of installing DPF on EU 29–34 are provided in Appendix A and summarized in 
Table 1. The Excel workbook of these calculation is available for download via the link provided 
in Appendix B.  





https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution


https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution


https://www.federalreserve.gov/releases/h15/
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The cost effectiveness calculations for EU 29–34 are based on the following: 



• The most recent EPA Air Pollution Control Cost Manual (EPA 2017). Applicable cost 
factors provided in this manual were taken from: 



o Section 1 – Introduction, Chapter 2 – Cost Estimation: Concepts and 
Methodology, Table 2.4 Cost Ranges for Freight, Sales Tax, and Instrumentation 



o Section 6 – Particulate Matter Controls, Chapter 1 – Baghouses and Filters, Table 
1.10 Capital Costs for Fabric Filter System 



o Section 6 – Particulate Matter Controls, Chapter 1 – Baghouses and Filters, Table 
1.11 Annual Costs for Fabric Filter System 



• A maximum DPF control efficiency for filterable PM of 90 percent (EPA 2010) 



• A maximum life expectancy for DPF of 10 years (EPA 2010) 



• The Donlin Gold Project borrowing interest rate of eight percent (Annett, K. 2022) 



• The average equipment cost of $43.5 per ekW provided by a DPF vendor (Moffat, W. 
2022) 



• An operating schedule for the emergency generators of 500 hours per year (Seitz, J. 1995) 



Several of the cost factors provided in Section 6, Chapter 1 for filters were assumed to be zero 
because the DPF is typically delivered as a prefabricated unit.  



Table 1. DPF Cost Effectiveness 



EU ID 
Engine 



Tier 



Engine 
Rating 
(ekW) 



Total Capital 
Investment 



($) 



Annual 
Cost 



($/yr) 



PM 
Reduced 
(ton/yr) 



Cost 
Effectiveness 



($/ton) 



29-30 Tier 2 600 $45,923 $9,431 0.074 $126,749 



31-34 Tier 2 1,500 $114,807 $22,452 0.186 $120,700 



 
 



At the high costs shown in Table 1, DPF is not considered cost effective for the emergency 
generators. 
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3.0 Capital Recovery Factor Interest Rate 
During the March 15, 2022, meeting Mr. Dave Jones of ADEC requested additional details 
regarding the Donlin Gold Project borrowing interest rate of eight percent. This additional 
information is summarized below: 



• Cost of equity = (risk free rate, 2%) + (market rate, 4%) * (stock volatility, 1.5) = 8% 
(Annett, K. 2022) 
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Project Title By
AIR SCIENCES INC. Donlin Gold K. Lewis



Project No Page of Sheet
281-22B-1 1 2 EU29-34



AIR EMISSION CALCULATIONS Subject: Date:
DPF Cost Effectiveness March 22, 2022



Diesel Particulate Filter Cost EU 29-30: Black Start Generator BEDG1&2



Cost Item Cost Comment
Direct Cost



Purchase Equipment Costs
Vendor Price ($/ekW) 600 ekW $43.50 (Moffat, W. 2022)
Equipment Cost $26,100
Freight 0.05 $1,305 EPA Cost Manual, Sec 1, Ch 2, Table 2.4, 11/2017 (Typical value).
Sales Tax 0 $0 No sales tax in Alaska
Instrumentation 0.1 $2,610 EPA Cost Manual, Sec 1, Ch 2, Table 2.4, 11/2017 (Typical value).



Purchase equipment cost $30,015



Direct installation costs
Foundation and supports 0 $0 Assumed negligible - prefabricated unit
Handling and erection 0 $0 Assumed negligible - prefabricated unit
Electrical 0 $0 Assumed negligible - prefabricated unit
Piping 0.01 $300 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Insulation for ductwork 0.07 $2,101 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Painting 0 $0 Assumed negligible - prefabricated unit



Direct installation cost $2,401



Site preparation $0 Assumed negligible - prefabricated unit
Facilities and buildings $0 Assumed negligible - prefabricated unit



Total Direct Cost $32,416



Indirect Costs (installation)
Engineering 0.1 $3,002 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Construction and field expenses 0.2 $6,003 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Contractor fees 0.1 $3,002 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Start-up 0.01 $300 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Performance test 0.01 $300 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Contingencies 0.03 $900 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).



Total Indirect Cost $13,507



Total Capital Investment $45,923



Direct Annual Costs
Operating labor 0 hr/yr $0 Assumed negligible - prefabricated unit
Maintenance



Labor 10 hr/yr $23.44 $234 (EPA 2010) (BLS 2020) Cleaning every 6-12 months (5 hr, ea.).
Material 100% $234 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).



Total Direct Annual Cost $469



Indirect Annual Costs
Overhead 60% $281 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Administrative charges 2% $918 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Property Tax 1% $459 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Insurance 1% $459 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Capital recovery 14.9% $6,844 10 yr life (EPA 2010) Replace every 5-10 years 8% (Annett, K. 2022)



Total Indirect Annual Costs $8,962



Total Annual Cost $9,431



Filterable PM emissions 0.25 g/kWh 500 hr/yr = 0.083 ton/yr 90% control = 0.074 ton/yr
(EPA 2010)



Conversions
453.592 g/lb 2,000 lb/ton Cost effectiveness = $126,749 per ton PM
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Project Title By
AIR SCIENCES INC. Donlin Gold K. Lewis   



Project No Page of Sheet
281-22B-1 2 2 EU29-34



AIR EMISSION CALCULATIONS Subject: Date:   
DPF Cost Effectiveness March 22, 2022



Diesel Particulate Filter Cost EU 31-34: Camp Site Emergency Generator CEDG1-4



Cost Item Cost Comment
Direct Cost



Purchase Equipment Costs
Vendor Price ($/ekW) 1500 ekW $43.50 (Moffat, W. 2022)
Equipment Cost $65,250
Freight 0.05 $3,263 EPA Cost Manual, Sec 1, Ch 2, Table 2.4, 11/2017 (Typical value).
Sales Tax 0 $0 No sales tax in Alaska
Instrumentation 0.1 $6,525 EPA Cost Manual, Sec 1, Ch 2, Table 2.4, 11/2017 (Typical value).



Purchase equipment cost $75,038



Direct installation costs
Foundation and supports 0 $0 Assumed negligible - prefabricated unit
Handling and erection 0 $0 Assumed negligible - prefabricated unit
Electrical 0 $0 Assumed negligible - prefabricated unit
Piping 0.01 $750 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Insulation for ductwork 0.07 $5,253 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Painting 0 $0 Assumed negligible - prefabricated unit



Direct installation cost $6,003



Site preparation $0 Assumed negligible - prefabricated unit
Facilities and buildings $0 Assumed negligible - prefabricated unit



Total Direct Cost $81,041



Indirect Costs (installation)
Engineering 0.1 $7,504 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Construction and field expenses 0.2 $15,008 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Contractor fees 0.1 $7,504 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Start-up 0.01 $750 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Performance test 0.01 $750 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).
Contingencies 0.03 $2,251 EPA Cost Manual, Sec 6, Ch 1, Table 1.10 (Fabric Filter System).



Total Indirect Cost $33,767



Total Capital Investment $114,807



Direct Annual Costs
Operating labor 0 hr/yr $0 Assumed negligible - prefabricated unit
Maintenance



Labor 10 hr/yr $23.44 $234 (EPA 2010) (BLS 2020) Cleaning every 6-12 months (5 hr, ea.).
Material 100% $234 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).



Total Direct Annual Cost $469



Indirect Annual Costs
Overhead 60% $281 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Administrative charges 2% $2,296 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Property Tax 1% $1,148 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Insurance 1% $1,148 EPA Cost Manual, Sec 6, Ch 1, Table 1.11 (Fabric Filter System).
Capital recovery 14.9% $17,110 10 yr life (EPA 2010) Replace every 5-10 years 8% (Annett, K. 2022)



Total Indirect Annual Costs $21,983



Total Annual Cost $22,452



Filterable PM emissions 0.25 g/kWh 500 hr/yr = 0.207 ton/yr 90% control = 0.186 ton/yr
(EPA 2010)



Cost effectiveness = $120,700 per ton PM
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Appendix B – Cost analysis workbook and the 
memorandum reference documents  



 
The cost analysis workbooks for EU 1–12 and 29–34, and the reference documents for this 
memorandum are available for download via the following link: 



https://ftps.airsci.com/?ShareToken=E92E64247A1804358BCED57408D2B4B61F209D89 
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analyses please:
Provide the analyses in Microsoft Excel format using new cost estimates.
Use the methodology from the most recent EPA Air Pollution Control Cost Manual, available
on the following website: https://www.epa.gov/economic-and-cost-analysis-air-pollution-
regulations/cost-reports-and-guidance-air-pollution.
Use an appropriate equipment life for the Capital Recovery Factor (CRF) portion of the
analyses and justify if a shorter equipment life is warranted.
Use the current bank prime loan interest rate for the CRF portion of the analyses available
here: https://www.federalreserve.gov/releases/h15/.


 
 
Regards,
 


Dave Jones


Env. Engineering Assistant II
ADEC – Air Quality – Juneau
dave.jones2@alaska.gov 
907.465.5122
 


From: Jones, Dave F (DEC) 
Sent: Friday, February 18, 2022 3:57 PM
To: Fernandez, Enric <efernandez@donlingold.com>
Cc: Ejaz Memon <ememon@airsci.com>; Kevin Lewis <klewis@airsci.com>; Simpson, Aaron J (DEC)
<aaron.simpson@alaska.gov>; Renovatio, James J (DEC) <james.renovatio@alaska.gov>
Subject: Information Request for Donlin Gold Project's Construction Permit AQ0934CPT02
Application
 
Enrique,
 
As the Alaska Department of Environmental Conservation (Department) continues to review the
application for the Donlin Gold Project’s Construction Permit AQ0934CPT02, we have identified a
couple of emission unit types in the BACT section that require additional information. Based upon
our review, The Department is requesting additional information under AS 46.14.160(c) in order to
prepare a preliminary permit decision.
 
The Department will continue to process Donlin Gold LLC’s (Donlin Gold’s) application while the
requested information is being prepared and will subsequently notify Donlin Gold if unable to
proceed due to inadequate information. The Department is requesting that Donlin Gold prepare a
response to this request by Friday, April 1, 2022, or provide a request for additional time as needed.
 
 
Information Request Regarding the Boilers and Heaters EUs 15 – 20
1. Please provide the Department with updated NOx and CO BACT analyses for the boilers and
heaters rated at 16 MMBtu/hr or greater (EUs 15 – 20). For these analyses please:


Provide the analyses in Microsoft Excel format.
Use the methodology from the most recent EPA Air Pollution Control Cost Manual, available
on the following website: https://www.epa.gov/economic-and-cost-analysis-air-pollution-



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.gov%2Feconomic-and-cost-analysis-air-pollution-regulations%2Fcost-reports-and-guidance-air-pollution&data=04%7C01%7Cdave.jones2%40alaska.gov%7C9932ed894f9d4e7c084608da0dfceea9%7C20030bf67ad942f7927359ea83fcfa38%7C0%7C0%7C637837677387147786%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=%2FAoy1weC6RgxX9MrMqINWdpumYlMDrEGXZSpoAGrFgE%3D&reserved=0

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.gov%2Feconomic-and-cost-analysis-air-pollution-regulations%2Fcost-reports-and-guidance-air-pollution&data=04%7C01%7Cdave.jones2%40alaska.gov%7C9932ed894f9d4e7c084608da0dfceea9%7C20030bf67ad942f7927359ea83fcfa38%7C0%7C0%7C637837677387147786%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=%2FAoy1weC6RgxX9MrMqINWdpumYlMDrEGXZSpoAGrFgE%3D&reserved=0

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.federalreserve.gov%2Freleases%2Fh15%2F&data=04%7C01%7Cdave.jones2%40alaska.gov%7C9932ed894f9d4e7c084608da0dfceea9%7C20030bf67ad942f7927359ea83fcfa38%7C0%7C0%7C637837677387147786%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=QGJytTsMsdtQD6DsbP6n%2FQ9SvjPw1%2FWaH3qG3RsRjsE%3D&reserved=0
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regulations/cost-reports-and-guidance-air-pollution.
Obtain new cost estimates instead of using costs from 1999 and adjusting for inflation, unless
using spreadsheets provided by EPA (e.g. SCR Cost Calculation Spreadsheet in Section 4 of
cost manual website).
Use an appropriate equipment life for the Capital Recovery Factor (CRF) portion of the
analyses and justify if a shorter equipment life is warranted.
Use the current bank prime loan interest rate for the CRF portion of the analyses available
here: https://www.federalreserve.gov/releases/h15/.
For selective catalytic reduction (SCR) calculations for NOx, please use the maximum
emissions scenario resulting from the firing of ULSD.
For the oxidation catalyst analyses, please include the emission reductions to both CO and
VOC emissions in one cost calculation.


2. Please provide an explanation as to why one set of dual-fuel heaters (EUs 19 and 20) are
compatible with low NOx burners, while the other heaters and boilers are not. Additionally, please
provide justification as to why Donlin is proposing the same NOx emissions rates for the boilers with
low NOx burners as the boilers without low NOx burners.
3. Please provide justification as to why flue gas recirculation was not included as a possible NOx
control method when the Department found multiple instances of flue gas recirculation used on
natural gas fired boilers and heaters less than 100 MMBtu/hr.
 
Information Request Regarding the Black Start and Emergency Engine Generators EUs 29 – 34
1. Please provide the Department with updated NOx and CO BACT analyses for the limited use
engines rated at 600 and 1,500 kWe (EUs 29 – 34). For these analyses please:


Provide the analyses in Microsoft Excel format using new cost estimates.
Use the methodology from the most recent EPA Air Pollution Control Cost Manual, available
on the following website: https://www.epa.gov/economic-and-cost-analysis-air-pollution-
regulations/cost-reports-and-guidance-air-pollution.
Use an appropriate equipment life for the Capital Recovery Factor (CRF) portion of the
analyses and justify if a shorter equipment life is warranted.
Use the current bank prime loan interest rate for the CRF portion of the analyses available
here: https://www.federalreserve.gov/releases/h15/.
For the oxidation catalyst analyses, please include the emission reductions to both CO and
VOC emissions in one cost calculation. Additionally, if one piece of control equipment is being
used to satisfy the emissions reduction (e.g. EPA Tier 4 Final engine controls), please include
the cost of each criteria pollutant reduced.


Note that the Department intends to include in the construction permit a 500 hour per year BACT
limit for the emergency diesel engines as this value is used to calculate the cost effectiveness for
emissions reductions.
 
 
 
Feel free to contact my be email or telephone if you have questions or concerns regarding this
request or any associated matters regarding the new construction permit.  
 
 
Regards,
 
 


Dave Jones


Env. Engineering Assistant II



https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.gov%2Feconomic-and-cost-analysis-air-pollution-regulations%2Fcost-reports-and-guidance-air-pollution&data=04%7C01%7Cdave.jones2%40alaska.gov%7C9932ed894f9d4e7c084608da0dfceea9%7C20030bf67ad942f7927359ea83fcfa38%7C0%7C0%7C637837677387147786%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=%2FAoy1weC6RgxX9MrMqINWdpumYlMDrEGXZSpoAGrFgE%3D&reserved=0
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