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PERMIT APPLICATION REVIEW 
 COVERED SOURCE PERMIT (CSP) NO. 0317-02-C 

Initial CSP Application No. 0317-04 
 
Applicant: Mauna Loa Macadamia Nut Corporation 
 
Facility: Mauna Loa Macadamia Nut Plant  
 
Location: 1 Macadamia Nut Road, Keaau, Hawaii 
  UTM – 289,450 Meters East and 2,174,800 Meters North 
 
Mailing Mauna Loa Macadamia Nut Plant 
Address: H.C. 01, Box 3  
  Hilo, Hawaii  16720 
 
Equipment: 1) Kipper & Sons Engineers, Inc. biomass/oil fired boiler, serial no. 1174 

(25,000 lb/hr steam capacity/35.7 MMBtu/hr with 15 MMBtu/hr Peabody oil 
burner), equipped with a PPC Industries electrostatic precipitator, job no. 
1249, model no. S10-820-1S. 

 
 2) The International Boiler Works Co. biomass/oil fired boiler, identification no.

 10960, model no. IDH-16 (6,000 lb/hr steam capacity/9.2 MMBtu/hr with 8.1 
 MMBtu/hr S.T. Johnson oil burner). 

 
 3) 300 kW Caterpillar diesel engine generator, model no. D353TA, serial no. 

 46B7533, unit no. 4101. 
 
 4) 300 kW Caterpillar diesel engine generator, model no. D353TA, serial no. 

 46B7209, unit no. 4102. 
 
Responsible    
Official:  Mr. Charles K.H. Young 
Title: Plant Manager  
Company: Mauna Loa Macadamia Nut Plant  
Phone: (808) 966-8691 
 
Contact: Mr. Charles Stoner   Consultant: Mr. Fred Peyer 
Title: Sr. Staff Environmental Specialist  Company: EMET Services, Inc. 
Company: The Hershey Company   Address: 94-515 Ukee Street 
Phone: (717) 534-4692      Waipahu, Hawaii  96797 
Cell: (808) 754-6513    Phone: (808) 671-8383 
 
1. Background 
 
1.1 Mauna Loa Macadamia Nut Corporation has applied for an initial covered source permit 

to operate boilers and diesel engine generators at its plant in Hilo.  Covered Source 
Permit (CSP) No. 0317-02-C, processed under application 0317-04, will supersede 
Noncovered Source Permit (NSP) No. 0317-01-N that was processed under applications 
0317-01 and 0317-02.  Permit application 0317-03 was submitted for renewing the 
existing NSP, however, changes proposed in the application resulted in an exceedance 
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of the 100 ton per year (TPY) major source threshold as defined in Hawaii Administrative 
Rules (HAR) §11-60.1 for nitrogen oxide (NOX) and carbon monoxide (CO).  As such, a 
covered source permit is required for this facility.  The existing permit for the main boiler 
allows the unit to burn up to 12,000 TPY of biomass and 270,000 gallons per year of 
used oil.  There are no gallon per year fuel limits or hour restrictions for the 300 kW 
diesel engine generators.  A back-up boiler previously grandfathered from requiring a 
permit is being permitted under this application because changes proposed for the 
facility trigger major source thresholds.  It was indicated by the applicant that the main 
and back-up boilers will not operate simultaneously.  Steam from the main boiler is run 
through a steam turbine to generate electricity for the plant.  Steam from the main boiler 
is also used to provide heat for plant production.  The diesel engine generators are used 
to generate additional electricity for the plant.  Changes proposed in the permit 
application include the following: 

 
 a. Increase the biomass fuel consumption for boiler operation from 12,000 TPY to 

20,000 TPY.  This limit, though, is not required because the boilers, based on each 
unit’s maximum steam capacity, cannot burn 20,000 tons per year of macadamia nut 
shells and the boilers will be limited to operation of only one unit at any one time.  
Macadamia nut shells were reported in the application to have a heating value of 
10,052 Btu/lb.  The maximum macadamia nut shell fuel consumption for the boilers is 
as follows: 

   
  Main Boiler 
 
  (25,000 lb steam/hr) x (1,000 Btu/lb) x (factor 0.7) = 35.7 MMBtu/hr 
 
  (35.7 MMBtu/hr) x (lb nut shells/0.010052 MMBtu) x (8,760 hr/yr) x (ton/2,000 lb) = 15,556 TPY 
 
  Back-up Boiler 
 
  (6,000 lb steam/hr) x (1,000 Btu/lb) x (factor 0.65) = 9.2 MMBtu/hr 
 
  (9.2 MMBtu/hr) x (lb nut shells/0.010052 MMBtu) x (8,760 hr/yr) x (ton/2,000 lb)  =  4,009 TPY 
 
 b. Add a back-up boiler to the facility.  For operating the main and back-up boilers, only 

one unit will be run at any one time. 
 
 c. During the processing of this permit application, the facility exceeded the 12,000 

TPY   macadamia nut shell and 270,000 gallon per year used oil fuel 
consumption limits    for the main boiler.  As such, the applicant 
requested that the used oil fuel limit be    increased from 270,000 
gallons per year to 350,000 gallons per year.   

 
 d. Two new diesel engine generators were proposed in the application to replace the  

 existing 300 kW diesel engine generators.  However, the applicant recently indicated 
 that replacement diesel engine generators will not be purchased at this time, and if 
 new units are purchased, the units will be incorporated into the permit at a later date. 

 
1.2 The applicant decided not to use an air pollution control device for the back-up boiler for 

complying with the state particulate emission limit for biomass boilers.  Pursuant to 
source testing the back-up boiler, the particulate emissions from the unit were 
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determined to be 0.38 lb/100 lb biomass burned.  The state emissions limit for biomass 
boilers is 0.4 lb particulate/100 lb biomass burned. 

 
1.3   As per telephone conversation with Mr. Charles Young on April 12, 2007 regarding stack 

design changes for the back-up boiler, it was indicated that provisions in the permit for 
the back-up boiler to fire used oil are not required.  It was stated that the back-up boiler 
is disconnected from the used oil fuel line and the unit will only burn macadamia nut 
shells. 

 
1.4 Mr. Charles Young indicated in a phone conversation on April 16, 2007 that the stack 

height of the back-up boiler is 40 feet based on measurements at the facility.   Also, it 
was requested that the used oil limit be increased to 350,000 gallons per year for the 
main boiler.  

 
1.5 An air modeling assessment showed an exceedance of the 24-hour particulate matter 

emission standard for firing macadamia nut shells for the back-up boiler.  As such, the 
applicant will reduce the stack exhaust exit diameter from 9.8 inches to 6 inches in 
diameter to increase exhaust velocity for complying with the air standards.     

           
1.6 Pictures from a site inspection of Mauna Loa Macadamia Nut Plant on February 23, 

2006 are shown in Enclosure (1).      
  
2.   Applicable Requirements 
 
2.1 Hawaii Administrative Rules (HAR)  

 Title 11 Chapter 59, Ambient Air Quality Standards 
 Title 11 Chapter 60.1, Air Pollution Control 

 Subchapter 1 - General Requirements 
 Subchapter 2 - General Prohibitions 

 11-60.1.31 Applicability 
 11-60.1-32 Visible Emissions 
 11-60.1-33 Fugitive Dust 
 11-60.1-38 Sulfur Oxides from Fuel Combustion 

 Subchapter 5 - Covered Sources 
 Subchapter 6 - Fees for Covered Sources, Noncovered Sources, and 

   Agricultural Burning  
 11-60.1-111  Definitions 
 11-60.1-112  General Fee Provisions for Covered Sources 
 11-60.1-113  Application Fees for Covered Sources 
 11-60.1-114  Annual Fees for Covered Sources 

 Subchapter 8 - Standards of Performance for Stationary Sources 
11-60.1-161(25) Standards of Performance for Non-metallic Mineral 
Processing Plants 

 Subchapter 10 – Field Citations 
 
2.2 40 Code of Federal Regulations (CFR) Part 60 – New Source Performance Standards 

(NSPS), Subpart Dc, Standards of Performance for Small Industrial-Comercial-
Institutional Steam Generating Units does not apply to the boilers because the units 
were constructed prior to 1989. 

 
2.3  40 CFR Part 60, NSPS, Subpart IIII, Standards of Performance for Stationary 
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 Compression Ignition Internal Combustion Engines is not applicable to the 300 kW 
diesel  engine generators because the units were manufactured prior to April 1, 2006.  If 
new  units are selected that are manufactured after April 1, 2006, Subpart IIII 
requirements  will be incorporated into the permit upon its modification.   

 
2.4 The facility is not a major source for hazardous air pollutants and is not subject to 

National Emissions Standards for Hazardous Air Pollutants (NESHAPS) or Maximum 
Achievable Control Technology (MACT) requirements under 40 CFR, Parts 61 and 63.  

 
2.5 Prevention of Significant Deterioration (PSD) review applies to new major stationary 

sources and major modifications to these types of sources.  This facility is not a major 
stationary source as defined in the PSD regulations because the plant does not belong 
to the source categories specified in HAR §11-60.1-131 under definition of a major PSD 
 source and maximum potential emissions of any air pollutant are below 250 TPY.  As 
such, PSD review is not required.  The facility, though, is a major source as defined in 
HAR §11-60.1 because emissions of single air pollutants exceed 100 TPY.     

 
2.6.1 Mauna Loa Macadamia Nut Corporation will be subject to 40 Code of Federal 

Regulations (CFR), Part 64, Compliance Assurance Monitoring (CAM) for Major 
Stationary Sources after the initial covered source permit is issued because all of the 
following apply: 

 
  a. The facility will be a major source as defined in the CAM regulation for 

modification to increase the biomass fuel consumption.  As a result of the 
modification, potential CO and NOx emissions will be greater than 100 tons per 
year.   

 
  b. The biomass/oil fired boilers are subject to a state emissions limit for particulate 

matter.  Pursuant to HAR 11-60.1-36, emissions from biomass boilers shall not 
exceed 0.4 pounds of particulate matter per 100 pounds of biomass burned. 

 
 c. An electrostatic precipitator will be used for the main boiler to comply with the  
  state’s particulate emissions limit that restricts particulate to not more   
  than 0.4 pounds per 100 pounds of biomass burned. 
 
  d. Potential pre-control air pollution control device emissions for the main boiler are 

greater than 100 TPY particulate matter.  Post control emission, however, are 
less than 100 TPY. 

 
  e. The facility is not otherwise exempt from CAM.               
 
2.6.2 Pursuant to 40 CFR §64.5 (b), a CAM submittal will be required 5 years after 

issuance of the initial covered source permit as part of the renewal application.  The 
CAM submittal shall be in accordance with 40 CFR §64.4.   

 
2.7 The facility will be placed into the compliance data system (CDS) and annual emissions 

reporting will be required because this plant is a covered source.  See table below. 
 
2.8 The consolidate emissions reporting rule (CERR) is applicable because NOX emissions 

from the facility exceed reporting levels pursuant to 40 CFR 51, Subpart A for type A 
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sources.  See table below. 
 
 
 

CERR APPLICABILITY 
CERR Triggering Levels (TPY) Pollutant Facility Emissions 

 1 year cycle 
(type A sources) 

3 year cycle 
(type B sources) 

PM10 55.9 ≥ 250 ≥ 100 
SO2 69.5 ≥ 2,500 ≥ 100 
NOX 151.9 ≥ 2,500 ≥ 100 
VOC 14.7 ≥ 250 ≥ 100 
CO 126.9 ≥ 2,500 ≥ 1,000 
 
2.9 A best available control technology (BACT) analysis is not required because emissions 

are below significant levels for changes to increase boiler fuel consumption limits.  
Changes include an increase of the macadamia nut shell fuel consumption from 12,000 
TPY to 15,556 TPY for the main boiler as worst-case and an increase in the main 
boiler’s used oil consumption from 270,000 gallons/yr to 350,000 gallons/yr.  The table 
below shows that a BACT analysis is not required. 

 
BACT APPLICABILITY 

Boiler Emissions (TPY) Pollutant 
Biomass Fuel 
Consumption 
Change   

Used Oil Fuel 
Consumption 
Change 

Total Emission 
Change 

Significant 
Level (TPY) 

SO2 1.2  see note a 8.6  see note b 9.8 40 
NOX 17.5  see note c ------ 17.5 40 
CO 28.1  see note c ------ 28.1 100 
VOC 0.61  see note c ------ 0.61 40 
PM 14.2  see note c ------ 14.2 25 
PM10 10.5  see note c ------ 10.5 15 
 
a. TPY emission change = (main boiler emission)(1,206/15,556).   Emission change is based on the main boiler’s 

capacity to burn 15,556 tons of biomass (312,738 MMBTU), the remaining capacity of the main boiler of 265,488 
MMBTU (13,206 tons of biomass) after burning 350,000 gallons (47,250 MMBtu) of used oil, and the previous 
12,000 TPY limit on the main boiler for burning macadamia nut shells. 

      
b. TPY emission change = (main boiler used oil emission) – [(main boiler emission)(270,000/350,000)]. 
 
c. TPY emission change = (main boiler biomass emission) – [(main boiler emission)(12,000/15,556)]. 
 
2.9 The facility is not a synthetic minor source because NOX and CO emissions from this 
 facility are above 100 TPY.   
 
3.  Insignificant Activities 
 
3.1 Tanks less than 40,000 gallons in capacity are insignificant activities pursuant to HAR 

§11-60.1-82(f)(1).  Tanks less than 40,000 gallons in capacity at the facility are listed as 
follows:  
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Tank No. Liquid Stored Capacity (gallons) 
1 fuel oil No. 2  8,000 
2 used oil 8,000 
3 used oil 8,000 
4 used oil 4,000 
5 used oil 4,000 
6 fuel oil No. 2 50 
7 fuel oil No. 2 50 
8 used oil 75 
9 used oil 75 
  
4. Alternate Operating Scenarios 
 
4.1 The permit will allow replacement of each primary diesel engine generator with another 

unit of same size or smaller than the primary unit with equal or lower emissions. 
 
5. Air Pollution Controls 
 
5.1 Particulate from the main boiler is controlled by a PPC industries ESP.  The 

manufacturer indicated that the ESP should be shut down for cleaning if the output 
voltage is below 22 kV for an extended period (more than two hours).  Available 
literature for the ESP disclosed the following information: 

 
  a. Exhaust gas with particulate is drawn from the boiler into one side of the ESP. 
 
  b. Inside the ESP, high voltage electrodes impart a negative charge to particles in the 

gas stream. 
 
  c. Negatively charged particles attract to positively charged and grounded collecting 

surfaces. 
 
  d. Particles from the exhaust continue to build-up on positively charged collecting 

plates as the boiler operates. 
 
  e. At periodic intervals, the plates are rapped with a sonic horn rapper and fall into the 

hopper. 
 
  f. The rappers deliver hammer blows of pre-set intensity at pre-set intervals to the plate 

headers. 
 
  g. A vertical shock wave is created in each plate causing the collected material to shear 

off and fall into the hopper. 
 
  h. A mechanical screw conveyor removes collected particulate from the hopper. 
 
6.    Project Emissions 
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6.1 Emissions of NOX, CO, VOC, PM, PM10, PM2.5, and HAPs from the diesel engine 

generators were based on AP-42, Section 3.3 (10/96), Gasoline and Diesel Industrial 
Engines.  A mass balance calculation was used to determine SO2 emissions based on 
the maximum allowable fuel sulfur content of 0.5% and 27.1 gallons per hour maximum 
fuel consumption for each unit.  It was assumed that 96% of the total particulate was 
PM10 and 90% of the total particulate was PM2.5 based on AP-42, Appendix B.2, Table 
B.2-2 for gasoline and diesel fired internal combustion engines.  The g/s and lb/hr 
emissions were determined from a worst-case firing rate of 3.8 MMBtu/hr based on 
maximum fuel consumption for each unit and a heating value for diesel of 140,000 
Btu/gallon.  Emission estimates are shown in Enclosure (2) and summarized below. 

 
DIESEL ENGINE GENERATORS 

Emission Rate Each Unit Emissions (TPY- 2 units)  
No Limits 

Pollutant 
lb/hr g/s 

 8,760 hr/yr  
SO2 1.91 0.241 16.7 

NOX 8.6 1.086 75.3 

CO 3.604 0.455 4.0 

VOC 1.366 0.172 12.0 

PM 1.176 0.149 10.3 

PM10 1.129 0.143 9.9 

PM2.5 1.059 0.134 9.3 

Total HAPS --------- ---------- 0.214 

 
6.2 Boiler emissions for firing macadamia nut shells were based on 8,760 hr/yr operation.  

Emissions of PM were based on the state limit specified for biomass fuel burning boilers 
that is not to exceed 0.4 lb of particulate per 100 lb of biomass burned.  A mass balance 
calculation was used to determine SO2 emissions based on the maximum 0.05% sulfur 
content reported for macadamia nut shells and maximum lb/hr nut shell fuel 
consumption.  The macadamia nut shell sulfur content was found in the December 2002 
Analysis of Hawaii Biomass Energy Resources for Distributed Energy Applications.  The 
analysis was prepared for the State of Hawaii Department of Business, Economic 
Development and Tourism by the University of Hawaii Natural Energy Institute.  
Emissions of CO were based on the December 2002 source test results for the main 
boiler that disclosed 17.99 lb/hr of CO for firing 1.14 tons of macadamia nut shells over a 
1-hour period.  Emissions of other pollutants were based on emission factors from  

 AP-42, Section 1.6 (9/03), Wood Residue Combustion In Boilers.  Maximum potential 
boiler emissions are summarized in the table below and shown in Enclosure (3). 
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BOILER EMISSIONS (MACADAMIA NUT SHELLS) 
Pollutant Boiler Emission Rate TPY Emission 

 Main Boiler Back-up Boiler Limited No Limits  
g/s lb/hr g/s lb/hr one boiler two boilers 

PM 1.793 14.2 0.462 3.66 62.2 78.2 
PM10 1.326  10.5 0.342 2.71 46.0 57.9 
PM2.5 1.162 9.2 0.301 2.38 40.4 50.8 
NOX 2.209 17.493 0.569 4.508 76.6 96.3 
CO 3.539 28.027 0.913 7.228 122.8 154.5 
SO2 1.77E-03 2.23E-04 4.58E-04 5.78E-05 15.5 19.7 
VOCs ------- --------- -------- -------- 2.7 3.4 
HAPs     2.982 3.751 
 
6.3 Emissions from the main boiler for firing used oil were based on a fuel limit of 350,000 

gallons per year.  Emission factors from AP-42, Section 1.11 (10/96), Waste Oil 
Combustion were used to determine PM, PM10, NOX, CO, SO2, VOC, and various HAP 
emissions.  A fuel heating value of 135,000 Btu/gallon for waste oil was assumed for the 
calculations based on a previous application submittal.  An ash content of 0.65% for 
residual oil to represent that for waste oil was also assumed.  The SO2 emissions were 
based on a maximum 2% fuel sulfur content allowed for the used oil.  Emissions of 
arsenic, cadmium, chromium, lead, and PCBs were based on the maximum used oil 
limits specified for these pollutants in parts per million.  It was assumed that 45% of the 
total PM was PM2.5 based on AP-42, Appendix B.2, Table B.2-2 for boilers firing mixed 
fuels including petroleum fuels.  Maximum potential boiler emissions for firing used oil 
are summarized in the table below and shown in Enclosure (4).      

 
BOILER EMISSIONS (Used Oil Combustion) 

Pollutant Boiler Emission Rate TPY Emission 
                 Main Boiler  
g/s lb/hr 

limited 
350,000 gal/yr 
Total Combined 

No Limits 
8,760 hr/yr  

PM 0.060 0.477 0.8 3.2 
PM10 0.052 0.412 0.6 2.8 
PM2.5 0.027 0.214 0.3 1.4 
NOX 0.224 1.778 2.8 12.0 
CO 0.029 0.233 0.4 1.6 
SO2 3.002 23.778 37.5 160.4 
VOCs ------- ------- 0.2 0.8 
HAPs ------- ------- 0.483 1.337 

 
   6.4 Total yearly emissions from operating the plant are listed below as follows: 
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TOTAL EMISSIONS 
                                    Potential Emissions (TPY) 
Diesel Engines Boilers All Units All Units 

Pollutant 

No Limits Proposed Limited No Limit/Limited No Limits 
SO2 16.7 52.8 (see note a) 69.5 177.1 
NOX 75.3 76.6  (see note b) 151.9 171.6 
CO 4.0 122.8 (see note b) 126.9 158.5 
VOC 12.0 2.7 (see note b) 14.7 15.4 
PM 10.3 62.2 (see note b) 72.5 88.5 
PM10 9.9 46.0 (see note b) 55.9 67.8 
PM2.5 9.3 40.4 (see note b) 49.7 59.6 
Total HAPs 0.214 2.982 (see note b) 3.196 3.965 

 a: Based on SO2 emissions from burning 350,000 gallons per year of used oil plus (265,488/312,738)(total SO2 for 
macadamia nut  shell combustion from main boiler).  Total capacity of main boiler is 312,738 MMBtu/yr and 
burning 350,000 gallons of used oil produces 47,250 MMBtu with 265,488 MMBtu remaining capacity. 

 b: Based on continuous firing of macadamia nut shells from main boiler as worst-case. 
 
7.    Air Quality Assessment 
 
7.1.1 An ambient air quality impact analysis (AAQIA) was performed for the main and back-up 

boilers.  An ISCST3 model from Lakes Environmental ISC-AERMOD Version 5.1 
program was used for the analysis.  Although there is an EPA requirement for using 
AERMOD at this time, use of ISC instead of AERMOD is acceptable at this time 
because the application for a covered source permit was received prior to December 9, 
2006.  Assumptions for the ISC model included: 

 
   a. Elevated terrain was used for the model.  Terrain file 0011.DEM for the Hilo 

quadrant, zone 5 in NAD27 format was entered into the model. 
 
   b. Rural dispersion parameters were assumed for the facility. 
 
 c. Buildings at the facility were imported into the model.  The EPA building profile input 

program (BPIP) was used to evaluate effects of downwash from buildings at the 
facility in the vicinity of the boilers.  UTM coordinates indicated applicant’s 
consultant for sources and buildings in NAD83 were converted to NAD27 using 
Corpscon6 for windows because the terrain file used in the modeling assessment is 
in NAD27.  

 
   d. Meteorological file LHIL091BIN was used with surface and upper air data from Hilo   
    Airport.  The BEEST for windows modeling program was used to convert the 

meteorological file from binary to ASCII because the ISC-AERMOD program does 
not convert the meteorological files to another format. 

  
 e. A coarse receptor grid was used to find area of maximum concentration and a  

  fine receptor grid of less than 25 meter spacing was applied over area of highest  
  impact to determine maximum concentration.  See attached modeling outputs for  
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  additional information. 
 
7.2.1 The following background concentrations were used for the assessment: 
 

a. PM10  – 24 and annual averaging periods collected in 2004 from the Hilo air quality 
 monitoring station.  No data was gathered for particulate from the Hilo station for 

year 2005. 
 

b. NOX – annual averaging period collected in 2005 from the Kapolei air quality 
monitoring station (air monitoring station with NOX data that is most conservative of 
current data from another island).  

 
c. CO – 1 hour averaging period collected in 2005 from the Kapolei air quality 

monitoring station (air monitoring station that is most conservative of current data 
from another island).  

 
d. CO – 8 hour averaging period collected in 2005 from the University air quality 

monitoring station (air monitoring station that is most conservative of current data 
from another island).  

 
e. SO2 – 3-hour, 24-hour, and annual averaging periods collected in 2005 from the Hilo 

air quality monitoring station. 
 
7.3.1 The table below lists the emission rates and stack parameters used in the analysis. 

EMISSION RATES (g/s) STACK PARAMETERS SOURCE STACK 
 

NOX 

 
SO2 

 
CO 

 
PM10 Height 

(ft) 
Temp. 

OK (OF) 
Dia. 
(in) 

Flow 
Rate 

(ft3/min)
Main Boiler  
(biomass) 

 
1 

 
2.209 

 
1.77E-03 

 
3.539 

 
1.327 

Main Boiler 
(oil) 

 
1 

 
0.224 

 
3.002 

 
0.029 

 
0.052 

 
 

62.0a 

 
 

 
 
461 (371)b 

 
 

30.7a 

 
 

 
 
16,697b 
 
 

Back-up Boiler  
(biomass) 

 
2 

 
0.569 

 
4.58E-04 

 
0.913 

 
0.342 

Back-up Boiler  
(oil) 

 
2 

 
0.121 

 
1.621 

 
0.016 

 
0.281 

 
 

32.8a 

 
 
465 (378)b 

 
 

6.0c 

 
 
4,516b 

 a: Based on information from the permit application. 
 b: Based on information from source testing.  
 c: Applicant indicated that back-up stack diameter would be reduced for complying with the air standards. 

   
7.4.1 Results from the AAQIA, shown in the table below, indicate compliance with the ambient 

air quality standards for boiler operation.  It was assumed that only one boiler operated at 
any one time.  Continuous combustion of macadamia nut shells was assumed to 
determine NOX, CO, and PM10 impacts.  Continuous combustion of used oil was assumed 
for the main boiler to determine SO2 impacts which is conservative because the unit will be 
limited to a maximum used oil fuel consumption of 350,000 gallons per year.  Worst-case 
impacts between those from the main boiler and back-up boiler were also used for the 
analysis. 
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PREDICTED AMBIENT AIR QUALITY IMPACTS  
AIR 
POLLUTAN
T 

AVERAGING 
TIME 

IMPACT 
(ug/m3) 

BACKGROUND 
(ug/m3) 

TOTAL 
IMPACT 
(ug/m3) 

AIR STANDARD 
(ug/m3) 

PERCENT 
STANDARD 

SO2 3 –Hour 
24 – Hour 
Annual 

55 
8 
1 

733 
253 
11 

788 
261 
12 

1,300 
365 
80 

61 
72 
15 

NO2 Annual 1 9 10 70 14 
CO 1 – Hour 

8 – Hour 
595 
74 

3,876 
1,895 

4,471 
1,969 

10,000 
5,000 

45 
39 

PM10 24 – Hour 
Annual 

9 
1 

29 
13 

38 
14 

150 
50 

25 
28 

 
7.2.1 An AAQIA was performed for HAP emissions from firing used oil by the main boiler.   

The model was run with the same parameters specified in Paragraph 7.1.1, except that 
a 1 g/s emission rate was used for the model. 

 
7.2.2 The table below lists the maximum HAP emission rates used in the AAQIA.  Stack 

parameters for the main boiler are listed in Paragraph 7.3.1. 

 
Emission Rate  

Pollutant (g/s) 
Antimony 6.31E-05 

Arsenic 5.53E-04 

Beryllium 2.53E-05 

Cadmium 5.53E-04 

Chromium 1.11E-03 

Cobalt 7.30E-05 

Dibutylphthalate 4.77E-07 

Lead 0.033 

Manganese 7.02E-04 

Naphthalene 1.29E-06 

Nickel 2.25E-03 

Phenol 3.93E-07 

 

7.2.3 The maximum 8-hour model output was determined to be 8.50 ug/m3 per g/s.  The 
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maximum annual model output was determined to be 0.186 ug/m3 per g/s. 

7.2.4 The predicted concentrations in the table below show that worst-case emissions impacts 
from firing used oil in the main boiler are below the significant ambient air concentrations 
for non-carcinogenic HAPs, as defined in HAR, Subchapter 9, for the 8-hour averaging 
period. 

 
 
 
 

COMPARISON OF 1/100 TLV-TWA TO 8-HOUR CONCENTRATION 
Pollutant TLV-TWA 

(ug/m3) 
8-hour Impact 
(ug/m3) 

1/100 TLV-TWA 
(ug/m3) 

Percent Standard 

Antimony 500 5.37E-04 5 <1 
Beryllium 2 2.15E-04 0.02 1 
Cadmium 10 4.70E-03 0.1 5 
Dibutylphthalate 5,000 4.10E-06 50 <1 
Lead 50 0.281 0.5 56 
Manganese 200 5.97E-03 2 <1 
Naphthalene 10,000 1.10E-05 100 <1 
Nickel 1,500 1.91E-03 15 <1 
Phenol 5,000 3.34E-06 50 <1 
 
7.2.5 The predicted concentrations in the table below show that worst-case emissions impacts 

from the main boiler are below the significant ambient air concentrations for non-
carcinogenic HAPs, as defined in HAR, Subchapter 9, for the annual averaging period. 

 
COMPARISON OF 1/420 TLV-TWA TO ANNUAL CONCENTRATION 

Pollutant TLV-TWA 
(ug/m3) 

Annual Impact 
(ug/m3)a 

1/420 TLV-TWA 
(ug/m3) 

Percent Standard 

Antimony 500 1.77E-06 1.19 <1 
Beryllium 2 7.11E-07 4.76E-03 <1 
Cadmium 10 1.55E-05 2.38E-02 <1 
Dibutylphthalate 5,000 1.34E-08 11.90 <1 
Lead 50 9.27E-04 1.19E-01 <1 
Manganese 200 1.97E-05 0.48 <1 
Naphthalene 10,000 3.63E-08 23.81 <1 
Nickel 1,500 6.32E-05 3.57 <1 
Phenol 5,000 1.10E-08 11.90 <1 
a: Annual impact reduced by 47,250/312,732 to account for 350,000 gallon per year used oil limit and the main 

boiler’s maximum rated capacity of 35.7 MMBtu/hr. 
 
 7.2.6 The predicted concentration in the table below shows that worst-case emissions impact 

from the main boiler for firing used oil is below the quarterly ambient air quality standard 
for lead.  A scaling factor of 0.3 was applied to the 1-hour model output to determine the 
quarterly impact. 

   
PREDICTED AMBIENT AIR QUALITY IMPACTS  

AIR AVERAGING IMPACT BACKGROUND TOTAL AIR STANDARD PERCENT 
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POLLUTAN
T 

TIME (ug/m3) (ug/m3) IMPACT 
(ug/m3) 

(ug/m3) STANDARD 

Lead Calendar 
Quarter 

 
0.55 
 

 
No Data 

 
0.55 

 
1.5 

 
37 

 
 
 
 
 
 
7.2.7 An ambient air screening analysis in the table below shows that pollutant emissions from 

the main boiler fired on used oil are below the individual lifetime cancer risk of more than 
ten in one million assuming continuous exposure for seventy years as defined in HAR, 
11-60.1, Subchapter 9 for carcinogenic HAPs.  For the analysis, the ambient annual air 
concentration was compared to the Preliminary Remediation Goals (PRG) 
concentration. The 2004 Region 9 PRG table was used for the analysis which combines 
EPA toxicity values with “standard” exposure factors to estimate the risk to inhalation 
exposure to carcinogenic hazardous air contaminant.  The toxicity values are protective 
of humans, including sensitive groups, over a lifetime.  Conservatively, all chromium 
emissions were assumed to be chromium VI rather than chromium III.  

 
Ambient Air Screening Analysis  

Ratio of Annual Ambient Air Concentration to PRG Concentration 

Pollutant Annual 
Impact 
(µg/m3)a 

Ambient 
Air PRG 
(µg/m3) 

Cancer 
Riskb 

Risk 
Standard 

Percent 
Risk 
Standard 

Arsenic 1.56E-05 8.7E-01 1.79E-11
Chromium 3.11E-05 2.3E-05 1.35E-06
Cobalt 2.05E-06 6.9E-04 2.97E-09
                                                                Total -------  1.35E-06 

 

 
 
 
 
1E-05 

 
 
 
 
14 

a: Annual impact reduced by 47,250/312,732 to account for 350,000 gallon per year used oil limit and the main 
boiler’s maximum rated capacity of 35.7 MMBtu/hr. 

b: Risk = [(concX/PRGX) + (concY/PRGY) (concZ/PRGZ) + ………] x 10-6. 
 
8.    Significant Permit Conditions 
 
8.1 The main boiler shall only be fired on macadamia nut shells (biomass) or used oil. 
 
8.2 The back-up boiler shall only be fired on macadamia nut shells (biomass). 
 
Reason for 8.1 and 8.2:  These conditions were incorporated into the permit based on what was 
proposed by the applicant.  The conditions are also necessary for compliance with the ambient 
air quality standards.  An air modeling assessment determined that the back-up boiler will not 
comply with the short term SO2 air standard if operated to burn used oil.  
 
8.3 The used oil fired by the main boiler shall not exceed 350,000 gallons in any rolling twelve-

month (12-month) period. 
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Reason for 8.3:  This condition was proposed by the applicant.  The limit ensures that SO2 
emissions are below that which would require a BACT analysis for the boiler.  The used oil limit 
also ensures that air standards are not exceeded for lead worst-case. 
 
8.4 The stack exhaust exit diameter for the back-up boiler shall be reduced from 9.8 inches to a 

maximum diameter not to exceed 6 inches. 
 
Reason for 8.4:  This condition is necessary for compliance with the 24-hour particulate ambient 
air quality standard as worst-case.  Decreasing the stack diameter increases the exhaust 
velocity which reduces the air pollutant impact. 
 
8.5 Not more than one (1) boiler shall operate at any one time. 
 
Reason for 8.5:  This condition was incorporated based on what the applicant proposed.  
 
8.6. Each boiler shall not exceed emissions of 0.4 pounds of PM per 100 pounds of biomass 

burned while the boiler is fired on biomass or biomass in combination with used oil. 
 
Reason for 8.6:  This condition is required to apply the state particulate emissions limit specified 
for biomass boilers.  
 
8.7 The permittee shall not discharge or cause the discharge of nitrogen oxides (NOX) as NO2 

from each diesel engine generator in excess of 520 ppm corrected at 15% O2 and 8.6 lb/hr. 
 
8.8 A fuel injection timing retard (FITR) of four (4) degrees shall be maintained at all times for 

operation of each diesel engine generator. 
 
Reason for 8.7 and 8.8:  These conditions were carried over from the previous noncovered 
source permit to ensure that nitrogen oxide emissions do not exceed that determined after an 
initial source test for the diesel engine generators at a 4 degree FITR setting.  The FITR was 
proposed by the applicant as BACT to control NOX.  To account for possible fuel nitrogen 
content variability, engine differences, and long term wear, the BACT limitation for NOX was 
established at 10% above the maximum emission determined from source testing.  The 
emission rate was established as follows: 
 
(7.85 lb/hr)(1.10) = 8.6 lb/hr 
 
(473 ppm)(1.10) = 520 ppm at 15% O2  
 
9.  Conclusion and Recommendation: 
 
Maximum potential emissions were based on worst-case conditions (maximum rated capacity of 
the boilers and diesel engine generators).  Actual capacity of the units will vary depending on 
operating load.  Also, the main boiler is equipped with an ESP to control particulate emissions 
for complying with the particulate emissions limit for biomass boilers.  An AAQIA for the boilers 
showed compliance with the ambient air quality standards for continuous firing of either used oil 
or macadamia nut shells (biomass).  Recommend issuance of the covered source permit 
subject to the incorporation of the significant permit conditions, 30-day public comment period, 
and 45-day review by EPA. 

 
 April 17, 2007 
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