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Significant Modification to a Covered Source
Review Summary

Application No.: 0216-15

Permit No.: 0216-06-C

Applicant: City and County of Honolulu
Department of Environmental Services

Facility Title: In-Vessel Bioconversion Facility
Sand Island Wastewater Treatment Plant
Located at 1350 Sand Island Parkway, Honolulu, Oahu
UTM: 615,900 m E; 2,356,400 m N / NAD 83

Mailing Address: Department of Environmental Services
City and County of Honolulu
1000 Uluohia Street, Suite 308
Kapolei, HI 96707

Responsible Official: Lori M.K. Kahikina, P.E.
Director
City and County of Honolulu
Department of Environmental Services
Ph. (808) 768-3486

Plant Manager: Athan Adachi
Chief, Wastewater Treatment and Disposal Division
Ph. (808) 768-4545

Application Dates: May 3, 2013, amendment dated May 18, 2013

Proposed Project:

SICC 4952 (Sewerage Systems)

This is an application for a significant modification of Covered Source Permit No. 0216-06-C.

The City and County of Honolulu is proposing to modify the existing In-Vessel Bioconversion
Facility by the addition of a new digester, sludge storage tank, and waste gas burner (flare).
The existing flare will be used as a backup flare only and relocated. The existing gas holder will
also be relocated. In addition, the maximum sulfur content of the diesel fuel no. 2 will be limited
to 0.0015% by weight.

The In-Vessel Bioconversion Facility’s purpose is to recycle Sand Island Wastewater Treatment
Plant municipal sludge into a marketable fertilizer product. The facility is designed to process
10,000 dry tons per year of the Sand Island WWTP raw sludge. To do this, the facility will be
using two 2.3 million gallon Egg-Shaped Digesters (ESD), two 0.53 million gallon sludge storage
tanks, dewatering centrifuges, and a sludge dryer capable of handling all of Sand Island
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WWTP’s sludge. The anaerobic digesters will reduce the volume of the sludge while producing
digester gas that will provide fuel energy to the sludge dryer. The digested sludge will be
dewatered and then dried into pellet form. The pellets will be marketed locally as fertilizer.

Gas generated during the digestion process is stored within the ESDs, the sludge storage tanks,
and a dry seal gasholder. The gasholder is an enclosed vessel with an internal piston
necessary to stabilize pressure in the gas delivery system. Gas from the gasholder passes
through gas scrubbers to remove H2S prior to being piped to the DDS-40 burners or the hot
water boiler. Excess unscrubbed digester gas that cannot be used by the DDS-40 burners or
the boiler is disposed of by burning in the proposed new waste gas burner.

An application fee of $1,000.00 for a significant modification (< 40 tpy) of a nonmajor toxic
covered source permit was submitted and processed.

Proposed Equipment:

Parameter New Waste Gas
Burner (Flare)
ES#4

Model Varec Biogas 244E
Enclosed Burner
System

Max Design
Capacity

20,862 scfh

Fuel Type unscrubbed digester
gas

Max Fuel Use 20,862 scfh

Raw Materials unscrubbed digester
gas

Proposed Process Description:

Raw sludge will undergo anaerobic digestion in two 2.3 million gallon Egg-Shaped Digesters
(ESD). Gas generated during this digestion process is used for combustion. Digested sludge
will then be transferred to a two 0.53 million gallon sludge storage tanks. From these tanks the
sludge is moved to centrifuges for dewatering and then to a wet cake bin. From this bin the
digested, dewatered biosolids cake is transferred to a mixer where it is combined with material
recycled from the pelletizing process. From the mixer, the material is conveyed to a rotary drum
dryer where it is dried by direct heating. The heat is provided by a combustion furnace rated at
17.8 MMBtu/hr and is fired on scrubbed digester gas. Diesel fuel no. 2 is the backup fuel for the
combustion furnace.

When drying is complete, the material is conveyed to a pre-separator, a poly-cyclone and then
to a vibrating screen for further classification. The largest particles on the screen are
transferred to a crusher and then to a mixer cited above where they are mixed with the incoming
dewatered biosolids cake. The smallest particles passing the screen bypass the crusher and
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are also conveyed to the mixer. Particles, i.e., pellets, of acceptable size are transferred to a
pellet cooler and then pneumatically conveyed to a storage silo. From this silo they are
transferred to a pellet oiling mixer prior to truck loading.

Gas generated during the digestion process is stored within the ESDs, the sludge storage tanks,
and a dry seal gasholder. The gasholder is an enclosed vessel with an internal piston
necessary to stabilize pressure in the gas delivery system. Gas from the gasholder passes
through gas purifiers to remove H2S prior to being piped to the combustion furnace or the hot
water boiler. Excess unscrubbed digester gas that cannot be used by the combustion furnace
or the hot water boiler is disposed of by burning in a waste gas burner (flare).

A 2.5 MMBtu/hr hot water boiler is used if necessary to maintain the proper operating
temperature (approximately 95 deg F) in the ESD. The hot water boiler is served by its own
12.5 meter high stack.

Exhaust air from the combustion furnace is ducted to a water-supplied sub-cooler where a
portion of it is returned to the combustion furnace as combustion air. The remainder of the
cooled exhaust air passes through a wet venturi scrubber and then to a 2.0 MMBtu/hr
regenerative thermal oxidizer (RTO) for final cleanup prior to exhausting through a 22.25 meter
stack.

The drying and pelletizing systems are housed within a building maintained at a slight negative
pressure and served by a building air chemical odor control scrubber which removes all odors
prior to exhausting through the RTO stack cited above. A fugitive dust control system is also
provided for the mixer, crusher-to-mixer and screen-to-silo bucket elevators, pellet cooler, and
pneumatic conveyor. Outlet air from this dust collector moves to the RTO described above for
final cleanup. A second fugitive dust control system treats air from the pellet silo, pellet oiling
and truck load. The exhaust air from this system moves to the building air chemical odor control
scrubber before exhausting through the RTO stack. The pellet oiling mixer also inhibits fugitive
dust production.

Air Emissions from the Anaerobic Digestion System
The Egg-Shaped Digesters (ESD) have two support systems that contribute to air emissions
from the facility, 1) the hot water boiler and 2) the waste gas burner. The ESDs will use the hot
water boiler when needed to maintain proper operating temperature (approximately 95 deg F).
The hot water boiler will be fired on either scrubbed digester gas or diesel fuel no. 2. No air
emission controls are incorporated in the operation of the hot water boiler. The hot water boiler
input rating is 2.5 MMBtu/hr. When required, the waste gas burner will burn excess unscrubbed
digester gas. No emission controls are incorporated in the operation of the waste gas burner.

Air Emissions from the Heat Drying System
The heat drying process has two systems that contribute to air emissions from the facility, 1) the
Andritz DDS-40 Drying System and 2) the building air chemical odor control scrubber.

Andritz DDS-40 Drying System
The Andritz direct heat drying and pelletizing process dries the digested dewatered biosolids
(cake) and converts them into dried, pelletized organic fertilizer. The process is essentially an
evaporation of water from the cake. Hot air generated in the combustion furnace is mixed with
the cake in the rotating triple pass drum to dry and pelletize the input material. The exhaust gas
laden with dry pellets of various sizes undergoes several steps of treatment: i.e., separation of
dried pellets and fine particulate matter from gas using air/solid separator and polycyclones;
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condensing evaporated water; recirculating a certain portion of exhaust gas back to combustion
chamber; agglomerating remaining fine particulate in the venturi and removing them in the wet
packed scrubber; and finally treating the cooled and clean gas in the Regenerative Thermal
Oxidizer (RTO) for thermal destruction, oxidation and deodorization of noncondensible gaseous
components. The combustion furnace and the RTO have 17.8 MMBtu/hr and 2 MMBtu/hr
capacity, respectively.

Building Air Chemical Odor Control Scrubber
The facility building will be kept at slightly negative pressure. The building will be ventilated, and
the exhaust will be treated by a dedicated chemical scrubbing system. There will be one
chemical scrubber with two fans (one primary and one as backup). The scrubber system will be
capable of providing 25,000 acfm. The scrubbing system will remove ammonia and hydrogen
sulfide with high removal efficiency. The scrubber exhaust will be vented to the atmosphere
along with the Andritz DDS-40 Drying System exhaust through a combined exhaust stack
(ES#1).

Adequate air changes will be provided for various parts of the facility operational areas. The
facility personnel area will be served by a separate HVAC system.

Air Emission Sources
The facility has four potential emission point sources: 1) Andritz DDS-40 Drying System and
Building Air Chemical Odor Control Scrubber exhaust stack, 2) Hot Water Boiler, 3) Waste Gas
Burner - Backup, and 4) Waste Gas Burner.

Air Emission Source No. 1 (ES#1)
A single exhaust stack will be provided to release the combined flows and the controlled air
emission from the Andritz DDS-40 Drying System and the chemical odor control scrubbing
system for the facility building. The two fugitive dust control systems are also routed through
this exhaust stack.

Air Emission Source No. 2 (ES#2)
A single exhaust stack will be provided to release exhaust from the facility’s hot water boiler.
The hot water generated by the boiler will be used to heat the facility’s Egg-Shaped Digester
(ESD). The hot water boiler operates intermittently as required for the anaerobic digestion
controls. The hot water boiler will utilize a dual fuel burner. Its sources of fuel are scrubbed
digester gas or diesel fuel no. 2.

Air Emission Source No. 3 (ES#3)
A backup waste digester gas burner (flare) will only be used to burn the excess unscrubbed
digester gas in the event the new waste gas burner is not operational. The backup waste gas
burner will operate intermittently as required.

Air Emission Source No. 4 (ES#4)
A new waste digester gas burner (flare) will be used to burn the excess unscrubbed digester
gas. The new waste gas burner will operate intermittently as required.

Facility Fuels
The facility will utilize three different fuels for operation.
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Digester Gas
Digester gas will be generated by the on-site anaerobic digestion system. Prior to being used
as a fuel for drying or heating, the gas shall be scrubbed to remove hydrogen sulfide (H2S). If
the digester gas is not used as a fuel, excess gas will be flared prior to the hydrogen sulfide
removal scrubber via the waste gas burners.

The scrubbed digester gas will be the primary fuel for use in the Andritz DDS-40 combustion
furnace and the hot water boiler. The Andritz DDS-40 combustion furnace and hot water boiler
will utilize dual fuel burners, and have the option to use digester gas and/or diesel fuel no. 2.

Diesel Fuel No. 2
Diesel fuel no. 2 is to be used only in the following equipment:

a) Andritz DDS-40 Combustion Furnace (secondary fuel)
b) Andritz DDS-40 RTO
c) Hot water boiler (secondary fuel)

Propane
A small amount of propane will be used to operate the pilot lights of the following burners:

a) Andritz DDS-40 Combustion Furnace
b) Hot water boiler
c) Waste gas burners

Quantity and Composition of Fuels

Digester Gas
Digester gas is produced by the on-site anaerobic digestion system. Values indicated are
estimates.

High heat value, Btu/ft3 550

Methane, ppmv 58-62

Carbon Dioxide, CO2, ppmv 36-42

Moisture Saturated

Hydrogen Sulfide, ppmv 3500-5000

Digester gas will be scrubbed prior to use as fuel for the combustion furnace and the hot water
boiler. H2S concentrations at the discharge of the scrubber will be no more than 500 ppmv.

Diesel Fuel No. 2
Diesel fuel no. 2 for use in the combustion furnace, RTO and the hot water boiler will be stored
at the facility in an aboveground storage tank. The diesel fuel no. 2 used will meet the following
specification:

Maximum sulfur content - 0.0015% by weight
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Hours of operation:
The anaerobic digester will be in operation continuously (24 hours/day, 365 days/year). The
associated hot water boiler and waste gas burner will be operated automatically when required
by the system.

The Andritz DDS-40 rotary drum dryer will be in operation for the time required to dry the Sand
Island WWTP sludge. It is expected that the dryer will operate approximately three to five (5)
days per week. During dryer operation the combustion furnace and regenerative thermal
oxidizer (RTO) will be in continuous operation.

The Dryer Facility Building will have a chemical odor scrubber treating building air continuously
(24 hours/day, 365 days/year).

Air Pollution Control Equipment:

SO2

The primary fuel for the Andritz DDS-40 Drying System and the hot water boiler is the digester
gas which has been scrubbed to remove H2S generated by anaerobic digestion thereby
effectively eliminating SO2 generation in the subsequent combustion process. In the event it
becomes necessary to use the backup fuel, diesel fuel no. 2 is used (sulfur content not to
exceed 0.0015% by weight). The regenerative thermal oxidizer (RTO) also fires diesel fuel
no. 2 as its primary fuel.

NOx

Since the three emission sources all involve external combustion, NOx generation is relatively
low (as compared to internal compression ignition) and will be controlled by assuring proper
maintenance and operation of the respective burners to minimize NOx production. In the case
of the largest source, i.e., the Andritz DDS-40 Drying System, exhaust gas cooling and
recirculation will further inhibit NOx production.

CO
All three external combustion sources firing gaseous or liquid hydrocarbon fuels (digester gas or
diesel fuel no. 2) will be maintained and operated as designed in order to assure complete
combustion and complete conversion of carbon to CO2.

PM/PM10

Two fugitive dust control systems will be provided for the pelletizing facility which itself is
enclosed in a negative pressure building with all exhaust air being processed through a
chemical scrubber. One fugitive dust control system is provided for the mixer, crusher-to-mixer
and screen-to-silo bucket elevators, pellet cooler, and pneumatic conveyor. A second fugitive
dust control system treats air from the pellet silo, pellet oiling and truck load. The exhaust air
from one fugitive dust control system is polished by passage through the RTO, while the
exhaust from the second fugitive dust control system is polished by passage through the
Building Air Chemical Odor Control Scrubber.

Exhaust air from the Andritz DDS-40 drum dryer passes through a wet venturi scrubber and
then the RTO before being released through a stack to the ambient air. A portion of the drum
dryer exhaust is also cooled and recirculated to the Andritz DDS-40 combustion furnace. The
hot water boiler firing either digester gas or diesel fuel no. 2 will control PM through proper
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maintenance and operation to assure complete combustion of all hydrocarbons to CO2 and H2O.
PM control for the waste gas burner is accomplished by providing sufficient air to assure
complete combustion of the hydrocarbons present in the unscrubbed digester gas.

VOC
All three (3) external combustion sources firing gaseous or liquid hydrocarbon fuels (digester
gas or diesel fuel no. 2) will be maintained and operated as designed in order to assure
complete combusion and maximum conversion of carbon to CO2 and hydrogen to H2O.

H2S
Since digester gas containing H2S will be scrubbed in the gas purifiers prior to burning in the
Andritz DDS-40 Drying System and hot water boiler, negligible emissions are expected. Smaller
quantities of excess unscrubbed digester gas containing H2S will be oxidized to SO2 in the waste
gas burner. Any hydrogen sulfide (H2S) within the facility’s building will be controlled by the
Building Air Chemical Odor Control Scrubber. Removal efficiency was estimated to be 95%.

NH3

Any ammonia (NH3) within the facility’s building will be controlled by the Building Air Chemical
Odor Control Scrubber. Removal efficiency was estimated to be 99%.

Insignificant Activities:

None proposed.

Alternate Operating Scenarios:

1. The foul air from the Wet Sludge Storage Tanks (WSST) shall be routed to the Building Air
Chemical Odor Control Scrubber until the new Solids Odor Control System specified in
Noncovered Source Permit No. 0216-05-N is constructed.

2. During this period when the foul air from the Wet Sludge Storage Tanks (WSST) is routed
to the Building Air Chemical Odor Control Scrubber, the maximum outlet concentration of
H2S from the exhaust stack of the Andritz DDS-40 Drying System (Exhaust Stack No. 1)
shall be 2.93 ppmv.

3. After the new Solids Odor Control System is constructed and the foul air from the Wet
Sludge Storage Tanks (WSST) is rerouted to it, the maximum outlet concentration of H2S
from the exhaust stack of the Andritz DDS-40 Drying System shall be as specified in
Attachment II, Special Condition No. C.5.

Applicable Requirements:

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

HAR 11-60.1-31 Applicability
HAR 11-60.1-32 Visible Emissions
HAR 11-60.1-38 Sulfur Oxides from Fuel Combustion

Subchapter 5 Covered Sources
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Subchapter 6 Fees for Covered Sources, Noncovered Sources, and
Agricultural Burning

HAR 11-60.1-111 Definitions
HAR 11-60.1-112 General Fee Provisions for Covered Sources
HAR 11-60.1-113 Application Fees for Covered Sources
HAR 11-60.1-114 Annual Fees for Covered Sources
HAR 11-60.1-115 Basis of Annual Fees for Covered Sources

Subchapter 9 Hazardous Air Pollution Sources

Federal Requirements
40 CFR Part 61 - National Emission Standards for Hazardous Air Pollutants (NESHAPS)

Subpart A - General Provisions
Subpart E - National Emission Standards for Mercury

Non-applicable Requirements:

Hawaii Administrative Rules
Title 11, Chapter 60.1 Air Pollution Control

Subchapter 7 Prevention of Significant Deterioration
Subchapter 8 Standards of Performance for Stationary Sources

Federal Requirements
40 CFR Part 52.21 - Prevention of Significant Deterioration of Air Quality
40 CFR Part 60 - New Source Performance Standards (NSPS)
40 CFR Part 63 - National Emission Standards for Hazardous Air Pollutants for Source

Categories (Maximum Achievable Control Technologies (MACT) Standards)

Prevention of Significant Deterioration (PSD):

This source is not a major stationary source nor are there modifications proposed that constitute
a major stationary source by itself, as defined in HAR §11-60.1-131, definition of a major
stationary source. Therefore, a PSD review is not applicable.

Best Available Control Technology (BACT):

A Best Available Control Technology (BACT) analysis is applicable only to new covered sources
or significant modifications to covered sources that have the potential to emit or increase
emissions above significant levels as defined in HAR §11-60.1-1. The project emissions for the
new waste gas burner are below the significant levels. Therefore, a BACT analysis is not
applicable.

Pollutant Potential Emissions (Increase)
(tpy)

Significant Level
(tpy)

Significant ?

NOx 1.27 40 no
SOx 27.55 40 no
CO 6.80 100 no
PM 0.58 25 no

PM10 0.58 15 no

VOC 2.58 40 no
H2S 0.31 10 no
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Air Emissions Reporting Requirements (AERR):

40 CFR Part 51, Subpart A – Air Emissions Reporting Requirements, is based on the emissions
of criteria air pollutants from Type B point sources (as defined in 40 CFR Part 51, Subpart A), that
emit at the AERR triggering levels as shown in the table below.

Pollutant Type B Triggering Levels 1

(tpy)
Pollutant In-house Total Facility

Triggering Levels 1

(tpy)

Total Facility Emissions
(tpy)

NOx ≥100 NOx ≥25 52.52 (53.79)

SO2 ≥100 SO2 ≥25 71.29 (62.5)

CO ≥1000 CO ≥250 27.13 (33.93)

PM10/PM2.5 ≥100/100 PM/PM10 ≥25/25 PM/PM10=3.50 (4.08), PM2.5=0.26

VOC ≥100 VOC ≥25 8.57 (11.15)

HAPS ≥5 0.35
1 Based on potential emissions
Total emissions including proposed modification shown in parenthesis

This facility does not emit at the AERR triggering levels. Therefore, AERR is not applicable.

Although AERR for the facility is not triggered, the Clean Air Branch requests annual emissions
reporting from those facilities that have facility-wide emissions of a single air pollutant exceeding
in-house triggering levels. Since the total emissions of NOx and SO2 within the facility are greater
than twenty-five (25) tons per year, annual emissions reporting for the facility will be required for
in-house recordkeeping purposes.

Compliance Assurance Monitoring (CAM):

40 CFR Part 64

Applicability of the CAM rule is determined on a pollutant specific basis for each affected
emission unit. Each determination is based upon a series of evaluation criteria. In order for a
source to be subject to CAM, each source must:

• Be located at a major source per Title V of the Clean Air Act Amendments of 1990;
• Be subject to federally enforceable applicable requirements;
• Be fitted with an “active” air pollution control device;
• Have pre-control device potential emissions that exceed applicable major source

thresholds; and
• Not be subject to certain regulations that specifically exempt it from CAM.

Emission units are any part or activity of a stationary source that emits or has the potential to
emit any air pollutant.

This source is not subject to CAM because it is not a major source.
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Synthetic Minor Source:

This source is a synthetic minor source as NOx emissions are above major source levels without
the operating restrictions on the 2,000 hp diesel engine effluent pumps (NSP No. 0216-05-N)
and adding the emissions from the In-Vessel Bioconversion Facility (CSP No. 0216-06-C).

Pollutant 2000 hp Effluent Diesel
Engine Pumps
(NSP No. 0216-05-N)
(tpy)

In-Vessel Bioconversion
Facility
(CSP No. 0216-06-C)
(tpy)

Total Emissions
(tpy)

NOX 158.84 25.32 (26.59) 184.16 (185.43)

Total emissions including proposed modification shown in parenthesis

Project Emissions:

Digester gas feedrate

Original design sludge process rate: 128,840 gal/day

Design with 2nd digester: 220,000 gal/day

Increase factor: (220,000/128,840 - 1) = 0.708

Contingency factor: 1.24

Existing digester gas to flare: 86,309,900 scf/yr *
* Based on CY 2011 waste gas flow rates

2nd digester gas: 0.708 x 1.24 x 86,309,900 scf/yr = 75,724,410 scf/yr (8,644 scf/hr)

New Waste Gas Burner Emissions *
Pollutant Original

Application
(lb/hr)

Increase Factor Contingency
Factor

Proposed
(lb/hr)

Proposed
(tons/yr)

NOx 0.33 0.708 1.24 0.290 1.27
SO2 7.17 0.708 1.24 6.291 27.55
H2S 0.08 0.708 1.24 0.070 0.31
CO 1.77 0.708 1.24 1.553 6.80
PM/PM10 0.15 0.708 1.24 0.132 0.58
PM2.5 0.0675 0.708 1.24 0.059 0.26
VOC 0.67 0.708 1.24 0.588 2.58
* Based on 2nd digester flow of 75,724,410 scf/yr (8,644 scf/hr)

Annual SO2 Emissions
Document Oil S% Combustion

Furnace/RTO
(tons/yr)

Boiler
(tons/yr)

Waste Gas
Burner 1
(tons/yr)

Waste Gas
Burner 2
(tons/yr

Total
(tons/yr)

Original
Application

0.5 49.2 8.3 31.4 0 88.9

Existing Permit
Condition

0.33 32.5 5.5 31.4 0 69.4

Proposed
Modification *

0.0015 0.15 0.025 0 27.6 + 31.4 =
59.0

59.1

* Waste gas burner 1 will revert to backup role, all emissions will come from waste gas burner 2
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In-Vessel Bioconversion Facility Emissions

Pollutant Combustion Furnace,
RTO, Chemical
Scrubber 1

(tpy)

Hot Water Boiler 1

(tpy)
Waste Gas Burner 1

(Flare)
(tpy)

Total
(tpy)

NOx 21.5 2.4 1.42 (2.69) 25.32 (26.59)

CO 17.4 0.48 7.75 (14.55) 25.63 (32.43)

SO2 32.5 (0.15) 4.07 (0.025) 31.4 (59.0) 67.97 (59.18)

PM/PM10 2.37 2 0.17 0.66 (1.24) 3.20 (3.78)

VOC 5.04 0.05 2.93 (5.51) 8.02 (10.60)

H2S 0.45 0 0.35 (0.66) 0.80 (1.11)

Formaldehyde 3.78E-02 4.77E-03 4.26E-02

Arsenic 1.29E-04 4.82E-05 1.77E-04

Beryllium 2.86E-04 3.61E-05 3.22E-04

Cadmium 1.15E-04 3.61E-05 1.51E-04

Chromium 2.86E-04 3.61E-05 3.22E-04

Lead 7.52E-04 1.09E-04 8.61E-04

Mercury 2.88E-01 3.61E-05 2.88E-01

Manganese 2.86E-04 3.61E-05 3.22E-04

Nickel 9.60E-04 3.61E-05 9.96E-04

Selenium 3.66E-04 1.81E-04 5.47E-04

Total HAPS 0.329 5.32E-03 3.34E-01
1 Based on annual operations of 8760 hrs/yr
2 Negligible amounts of PM/PM10 from the two fugitive dust control systems are also emitted at the RTO and Chemical Scrubber
Total emissions including proposed modification shown in parenthesis
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Sand Island Wastewater Treatment Plant - Total Emissions

Pollutant In-Vessel
Bioconversion
Facility
(CSP No. 0216-06-C)
(tpy)

2000 hp Effluent Diesel
Engine Pumps
(NSP No. 0216-05-N)
(tpy)

New Odor Control
Systems 1

(NSP No 0216-05-N)
(tpy)

Total Emissions
(tpy)

NOx 25.32 (26.59) 27.2 52.52 (53.79)

CO 25.63 (32.43) 1.5 27.13 (33.93)

SO2 67.97 (59.18) 3.32 71.29 (62.50)

PM/PM10 3.20 (3.78) 0.3 3.50 (4.08)

VOC 8.02 (10.60) 0.55 8.57 (11.15)

Lead 8.61E-04 8.61E-04

H2S 0.80 (1.11) 8.89 9.69 (10.00)

Total HAPS 3.34E-01 1.57E-02 0.35
1 The new odor control systems consist of a new Headworks, Solids, and Primary Odor Control Systems and a revised Lo-Cat Odor

Control System.
Total emissions including proposed modification shown in parenthesis

Ambient Air Quality Assessment (AAQA):

A modeling analysis was performed for the proposed new waste gas burner using EPA’s
AERMOD model (ver. 12345), AERMET (ver. 12345 with Honolulu International Airport data,
and AERMAP (ver. 11103) with USGS NED data. The BPIP model was used to generate
appropriate building dimensions for input into AERMOD. Five (5) years (2005 – 2009) of
meteorological data from Honolulu Airport were used in the one-hour (1-hour) NO2 and SO2

analyses. One year (2009) of Honolulu meteorological data were used for the other criteria
pollutants and averaging times. The one-hour (1-hour) NO2 and SO2 model outputs were
divided by 1.88 and 2.616, respectively, to convert from µg/m3 to parts per billion (ppb). The
results were combined with CY 2011 DOH monitoring data to produce final estimates for
comparison with the ambient air quality standards.

Stack Parameters
Unit Stack Height

(m)
Stack Diameter
(m)

Stack Velocity
(m/s)

Stack Temperature
(K)

Stack Flow
(m3/s)

Waste Gas Burner 7.01 1.727 8.41 541 19.7
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Comparison of Modeled Impacts with NAAQS/SAAQS
Pollutant Averaging

Period
Model Result Background

Concentration
Total
Concentration

SAAQS Percent of
SAAQS

SO2 1-hr 61.5 11.7 73.2 75 97.6
3-hr 125 31 156 1,300 12.0
24-hr 70.3 13 83.3 375 22.2
Annual 30.6 3 33.6 80 42.0

NO2 1-hr 5.4 25 30.4 100 30.4
Annual 1.4 6 7.4 70 10.6

PM10 24-hr 1.5 50 51.5 150 34.3
Annual 0.6 12.2 12.8 50 25.6

PM2.5 24-hr 0.7 11.5 12.2 35 34.9
Annual 0.3 4.7 5.0 15 33.3

CO 1-hr 57.8 1,602 1,660 10,000 16.6
8-hr 22.4 915 937 5,000 18.7

H2S 1-hr 2.6 n/a 2.6 35 7.4
Notes:
1. All concentrations are in µg/m

3
except for the 1-hr SO2 and 1-hr NO2, which are in ppb.

2. Background data from DOH Honolulu monitoring station (CY 2011) for all pollutants except for NO2, which uses
the Kapolei monitoring station (CY 2011). The 1-hr SO2 value was based on the 3-year average of the 99

th

percentile values (30.6 µg/m
3
). The 24-hr PM2.5 value was based on the 3-year average of the 98

th
percentile

values.
3. Only the State Ambient Air Quality Standards (SAAQS) are shown as they are the same or more restrictive than

the National Ambient Air Quality Standards (NAAQS).

Significant Permit Conditions:

Revised Attachment II, Special Condition No. A.1.e.

e. Waste Gas Burner – Backup (Exhaust Stack No. 3)

i. Capacity: 8000 scfh

ii. Burns unscrubbed digester gas; propane and/or digester gas for pilot light

Added Attachment II, Special Condition No. A.1.h.

h. Waste Gas Burner (Exhaust Stack No. 4)

i. Varec Biogas 244E Enclosed Burner System

ii. Capacity: 20,862 scfh

iii. Burns unscrubbed digester gas; propane and/or digester gas for pilot light

Revised Attachment II, Special Condition No. C.1.

1. The combustion furnace and the hot water boiler shall be fired only on diesel fuel no. 2 with
a maximum sulfur content not to exceed 0.0015% by weight or scrubbed digester gas with
a maximum H2S concentration not to exceed 500 ppmv. The regenerative thermal oxidizer
(RTO) shall be fired only on diesel fuel no. 2 with a maximum sulfur content not to exceed
0.0015% by weight.
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Revised Attachment II, Special Condition No. C.2.

2. The waste gas burners shall be fired on unscrubbed digester gas with a maximum inlet H2S
concentration not to exceed 5000 ppmv. The existing digester waste gas burner shall be
used only as a backup if the new digester waste gas burner is not operating properly or not
operational. Only one digester waste gas burner may operate at a time.

Conclusion and Recommendations:

Recommend issuing the modification (addition of new waste gas burner) for Covered Source
Permit No. No. 0216-06-C, subject to the significant permit conditions shown above. A
thirty-day (30-day) public comment period and forty five-day (45-day) EPA review period are
also required.

Reviewer: Darin Lum
Date: 6/2013


