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October 4, 2022

Ignacio Sanchez

DB Digester LLC

1588 N Batavia St Ste 1C
Orange, CA 92867

Re: Notice of Preliminary Decision - Authority to Construct
Facility Number: N-10009
Project Number: N-1211953

Dear Mr. Sanchez:

Enclosed for your review and comment is the District's analysis of DB Digester LLC’s
application for an Authority to Construct for a digester system equipped with a backup flare
and a regenerative thermal oxidizer, at 28524 South Kasson Road, Tracy, CA.

The notice of preliminary decision for this project has been posted on the District's website
(www.valleyair.org). After addressing all comments made during the 30-day public notice
period, the District intends to issue the Authority to Construct. Please submit your written
comments on this project within the 30-day public comment period, as specified in the
enclosed public notice.

Thank you for your cooperation in this matter. If you have any questions regarding this
matter, please contact Mr. Homero Ramirez of Permit Services at (661) 392-5616.

Sincerely,

Brian Clements
Director of Permit Services

BC:har

Enclosures

cc: Courtney Graham, CARB (w/ enclosure) via email

Samir Sheikh
Executive Director/Air Pollution Control Officer

Northern Region Central Region (Main Office) Southern Region
4800 Enterprise Way 1990 E. Gettysburg Avenue 34946 Flyover Court
Modesto, CA 95356-8718 Fresno, CA 93726-0244 Bakersfield, CA 93308-9725
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San Joaquin Valley Air Pollution Control District
Authority to Construct Application Review

Dairy Digester System with Three Natural Gas-Fired IC Engines

Facility Name: DB Digester LLC Date: July 22, 2022
Mailing Address: 1588 N Batavia St Ste 1C Engineer: Homero Ramirez
Orange, CA 92867 Lead Engineer: Steve Davidson

Contact Person: Ignacio Sanchez
Telephone: (714) 371-0500
E-Mail: ignacio@taeqfin.com
Application #(s): N-10009-1-0, -2-0, -3-0, -4-0
Project #2 N-1211953
Deemed Complete: August 3, 2021

1. Proposal

DB Digester LLC requests Authority to Construct (ATC) permits to construct a digester system
(N-10009-1-0) and install three natural gas-fired IC engines (N-10009-2-0, -3-0, and -4-0) at a
dairy. The applicant also proposes to install a permit-exempt manure drying operation. (See
Rule 2020 Compliance section for additional information.)

The digester system (N-10009-1-0) consists of one covered digester lagoon, one hydrolyzer® to
combine and homogenize the feedstock, one 34.4 MMBtu/hr digester gas-fired backup flare,
one 2.0 MMBtu/hr natural gas-fired regenerative thermal oxidizer, a digester gas upgrading
system, and permit-exempt boilers that are fired on natural gas and have a maximum heat input
less than 2.0 MMBtu/hr.

The captured digester gas from the digester system will be treated and purified onsite to pipeline-
quality renewable natural gas (RNG) in the proposed digester gas upgrading operation
consisting of feed gas blowers, compressors, coolers, chillers, iron sponge H2S removal, a
membrane CO2 removal system, and product gas compressors served by a regenerative thermal
oxidizer (RTO).

The applicant also proposes the installation of three 770 bhp natural gas-fired IC engines
powering electrical generators (N-10009-2-0, -3-0, -4-0) that will provide heat and electricity for
the digester system.

' The hydrolyzer is a tank that aggregates and homogenizes the feedstock before it is pumped into the anaerobic digester. In
the hydrolyzer, the particles in the feedstock begin to be broken down and oxygen is removed. The hydrolyzed feedstock is
then pumped to the anaerobic digester, optimizing system utilization.
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The proposed digester system, upgrading operation, and IC engines will be constructed on open
land leased from an existing dairy, Fred A Douma Dairy Partnership (N-5864), and will receive
liquid manure from the dairy. The digester lagoons are newly constructed and will receive liquid
manure from Fred A Douma Dairy Partnership. Fred A Douma Dairy Partnership’s liquid manure
system otherwise operates independently from the proposed digester system. Therefore, the
liquid manure system is not being modified and an ATC is not required for Fred A Douma Dairy
Partnership. The digester system will capture methane produced from the liquid manure and
will send it to the digester gas upgrading operation that will be built next to the new digester
system. The collected digester gas will be upgraded to pipeline quality RNG for injection into the
PG&E statewide grid for delivery to the end users via a point of pipeline interconnection.

DB Digester LLC (N-10009) and Fred A Douma Dairy Partnership (N-5864) are separate
companies that will work together for the construction and operation of the proposed project. DB
Digester LLC has indicated that the dairy and the digester facility will be separately owned and
operate as separate businesses. The following is a summary of the information provided by the
applicant. The proposed digester system, digester gas upgrading operation, and IC engines will
be owned, installed, operated, maintained, and repaired if necessary by DB Digester LLC. The
responsibility of the dairy will be limited to providing the manure feedstock and disposing of the
effluent, which the dairy already must do for compliance with local water quality regulations. DB
Digester LLC will not be involved in the dairy’s primary activity, the production of milk. DB
Digester LLC will be solely responsible for ensuring that the digester system, digester gas
upgrading operation, and IC engines comply with all applicable air quality regulations. Because
the dairy at the site will be separately owned and operated from the proposed digester system,
upgrading operation, and IC engines and will have different two-digit Standard Industrial
Classification (SIC) codes (Industry Group 02: Agricultural Production — Livestocks and Animal
Specialties for the dairy vs. Industry Group 49: Electric, Gas, And Sanitary Services for the
digester system and proposed equipment in this project), pursuant to Section 3.39 of District Rule
2201, the proposed equipment will not be part of the dairy agricultural stationary source.
Therefore, the proposed operation and equipment will be permitted as a separate non-
agricultural stationary source (Facility N-10009).

Il. Applicable Rules

Rule 2020 Exemptions (12/18/14)

Rule 2201

New and Modified Stationary Source Review Rule (8/15/19)

Rule 2410 Prevention of Significant Deterioration (6/16/11)
Rule 2520 Federally Mandated Operating Permits (8/15/19)
Rule 4001 New Source Performance Standards (4/14/99)
Rule 4002 National Emissions Standards for Hazardous Air Pollutants (5/20/04)
Rule 4101 Visible Emissions (2/17/05)

Rule 4102 Nuisance (12/17/92)

Rule 4201 Particulate Matter Concentration (12/17/92)

Rule 4301 Fuel Burning Equipment (12/17/92)

Rule 4311 Flares (12/17/20)

Rule 4701 Internal Combustion Engines — Phase 1 (8/21/03)
Rule 4702 Internal Combustion Engines (8/19/21)

Rule 4801 Sulfur Compounds (12/17/92)



DB Digester LLC

N-10009, Project N-1211953
APR 1010 — 2021-4

CH&SC 41700 Health Risk Assessment
CH&SC 42301.6  School Notice

Public Resources Code 21000-21177: California Environmental Quality Act (CEQA)

California Code of Regulations, Title 14, Division 6, Chapter 3, Sections 15000-15387: CEQA
Guidelines

lll. Project Location

The facility is located at 28524 S. Kasson Road in Tracy, CA. The equipment is not located
within 1,000 feet of the outer boundary of a K-12 school. Therefore, the public notification
requirement of California Health and Safety Code 42301.6 is not applicable to this project.

IV. Process Description

N-10009-1-0 (Digester System)

The digester is a sealed basin or tank that is designed to accelerate and control the
decomposition of organic matter by microorganisms in the absence of oxygen. Anaerobic
decomposition results in the conversion of organic compounds in the substrate into methane
(CHa), carbon dioxide (COz2), and water rather than intermediate volatile organic compounds
(VOCs). The gas generated by this process is known as biogas, waste gas, or digester gas. In
addition to methane and carbon dioxide, biogas may also contain small amounts of nitrogen
(N2), oxygen (Oz2), hydrogen sulfide (H2S), and ammonia (NHs). Digester gas may also include
trace amounts of various VOCs that remain from incomplete digestion of the volatile solids in the
incoming substrate. Because digester gas is mostly composed of methane, the main component
of natural gas, the gas produced in the digester can be cleaned to remove H2S and other
impurities and used as fuel.

The proposed digester system will be designed to process the manure generated by the cattle
at the dairy (Fred A Douma Dairy Partnership, N-5864) and will capture fugitive methane that is
currently being released from the uncovered lagoons and storage ponds at the dairy. The
manure will be flushed from the milking parlor and the cow housing areas at the dairy and the
manure will be pumped via an underground piping system to a hydrolyzer where the waste
stream will be adjusted to the proper solids content (9-15% solids) and then pumped into the
new digester system. Excess manure liquid from the reception pits will be sent to a separated
liquids pit where the liquid will be available for the dairy to use in the flush system. The effluent
from the digester will be pumped to a solids separation area where the fibrous solids will be
separated from the liquid digester effluent. After the fibrous solids have been separated, the
liquid digester effluent will be pumped back to the separated liquids pit to be used in the flush
system. Excess liquid from the separated liquids pit will flow to the existing dairy storage ponds
to be used to fertilize adjacent cropland.

The effluent leaving the digester will be sent to a solids separation area where it will be pumped
over a two stage slope screen separator for separation of the digested manure fiber solids from
the liquid. The digested solids will be returned to the dairy for use as bedding for the cattle at
the dairy or stored for use as a soil amendment. The liquid effluent from the mechanical
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separators will be directed to the separated liquids pit for reuse in the dairy flush system. The
existing dairy storage ponds will be utilized for capture of any overflow from the separated liquids.
The dairy will continue to use the existing storage ponds to irrigate and fertilize adjacent
cropland.

N-10009-2-0, -3-0, -4-0 (Natural Gas-Fired IC Engines)

The project includes three proposed 770 bhp lean-burn natural gas-fired IC engines. Each
engine will be equipped with an SCR system and a heat exchanger, and will power a 550 kW
electrical generator. Heat will be recovered from the engines using the heat exchangers and will
be used to heat the digesters.

The maximum operating schedule for the IC engines is 24 hr/day and 365 days/year.
V. Equipment Listing

N-10009-1-0: DIGESTER SYSTEM CONSISTING OF ONE COVERED DIGESTER
LAGOON, THREE LAGOONS, ONE HYDROLYZER, ONE 34.4 MMBTU/HR
DIGESTER GAS-FIRED BACKUP FLARE, PERMIT-EXEMPT BOILERS
(NATURAL GAS-FIRED, 5 MMBTU/HR OR LESS), AND A DIGESTER GAS
UPGRADING OPERATION CONSISTING OF FEED GAS BLOWERS,
COMPRESSORS, COOLERS, CHILLERS, H2S SCRUBBER, A MEMBRANE
CO2 REMOVAL SYSTEM, PRODUCT GAS COMPRESSORS, AND A 2.0
MMBTU/HR TRITON 6.95 NATURAL GAS-FIRED REGENERATIVE
THERMAL OXIDIZER (RTO)

N-10009-2-0: 770 BHP 2G ENERGY MODEL AVUS 500PLUS NATURAL GAS-FIRED LEAN-
BURN IC ENGINE WITH A SELECTIVE CATALYTIC REDUCTION (SCR)
SYSTEM AND AN OXIDATION CATALYST SYSTEM POWERING AN
ELECTRICAL GENERATOR AND PROVIDING HEAT FOR THE DIGESTER
SYSTEM PERMITTED UNDER N-10009-1

N-10009-3-0: 770 BHP 2G ENERGY MODEL AVUS 500PLUS NATURAL GAS-FIRED LEAN-
BURN IC ENGINE WITH A SELECTIVE CATALYTIC REDUCTION (SCR)
SYSTEM AND AN OXIDATION CATALYST SYSTEM POWERING AN
ELECTRICAL GENERATOR AND PROVIDING HEAT FOR THE DIGESTER
SYSTEM PERMITTED UNDER N-10009-1

N-10009-4-0: 770 BHP 2G ENERGY MODEL AVUS 500PLUS NATURAL GAS-FIRED LEAN-
BURN IC ENGINE WITH A SELECTIVE CATALYTIC REDUCTION (SCR)
SYSTEM AND AN OXIDATION CATALYST SYSTEM POWERING AN
ELECTRICAL GENERATOR AND PROVIDING HEAT FOR THE DIGESTER
SYSTEM PERMITTED UNDER N-10009-1
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VI. Emission Control Technology Evaluation
N-10009-1-0

Digester System

The digester system is a sealed basin or tank that is designed to accelerate and control the
decomposition of organic matter by microorganisms in the absence of oxygen. Anaerobic
digestion results in greater conversion of organic compounds in the substrate into methane
(CHa), carbon dioxide (COz2), and water rather than intermediate volatile organic compounds
(VOCs). Because construction of the digester system will allow the liquid manure to be
anaerobically treated as opposed to be being processed through an open lagoon, construction
of the digester is expected to reduce VOC emissions from the dairy’s liquid manure handling
system.

Moisture as well as other impurities, such as COz2, H2S, and NHs will be removed from the
digester gas via the digester gas upgrading equipment to upgrade the gas to pipeline quality
renewable natural gas to be shipped offsite and used elsewhere.

Under normal operation, digesters are assumed to capture 100% of the produced digester gas
which is upgraded into RNG to be transported offsite. If produced digester gas cannot be
upgraded and transported offsite, the excess gas will be vented to the backup/emergency flare
for VOC control. Additionally, digester gas upgrading equipment will be served by an RTO for
VOC and H2S control.

The flare and RTO are considered emissions control devices and the products of combustion,
which includes oxides of nitrogen (NOx), oxides of sulfur (SOx), particulate matter less than 10
microns (PM1o) and less than 2.5 microns (PMz5), and carbon monoxide (CO) emissions are
secondary pollutants.

Backup/Emergency Raw Digester Gas-Fired Flare

The proposed digester system must be equipped with a backup/emergency flare as a VOC
control device if there is excess digester gas that must be disposed of. There may be excess
raw digester gas in cases when the gas upgrading equipment is not operating due to breakdown
or maintenance. However, the flare is expected to only operate in emergency situations since
gas upgrading equipment is expected to be maintained and properly operated which will serve
to ensure the equipment remains reliable.

Regenerative Thermal (Oxidizer (RTO)

The proposed gas upgrading equipment will be served by an RTO as an H2S and NH3 control
device for the waste tail gas. In the gas upgrading operation, the portion of the raw digester gas
that is not primarily methane, the gas of interest, is separated and is called the waste tail gas.
The applicant proposes to dispose of this gas after it is combusted in the RTO.
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Fugitive Emissions

Previous analyses of digester gas have consistently demonstrated that the VOC content of
digester gas is very low (less than 1% by weight). District Policy SSP 2015 — Procedures for
Quantifying Fugitive VOC Emissions at Petroleum and SOCMI (Synthetic Organic Chemical
Manufacturing Industry) Facilities specifies that fugitive VOC emissions are not assessed for
piping and components handling fluid streams with a VOC content of 10% or less by weight.
Therefore, because of the very low VOC content of the digester gas, fugitive VOC emissions
from the digester system and associated equipment are assumed to be negligible, consistent
with District Policy SSP 2015.

H>S Removal

After capture of the digester gas, it is sent through an H2S scrubber with iron sponge or other
dry media for the removal of additional H2S prior to delivery to the gas upgrading plant.

An iron sponge scrubber is composed of vessel(s) containing iron sponge, which consists of a
hydrated form of iron oxide infused onto wood shavings. The wood shavings serve only as a
carrier for the iron oxide powder. The iron oxide infused into the wood surface will not wash off
or migrate with the gas. As the gas passes through the iron sponge material, the H2S is removed
by the following chemical reaction producing black iron sulfide and water:

H2S + Fe(OH)2 — FeS + 2H20 + heat

For the iron sponge to perform effectively, it must be maintained within a defined range of
sufficient moisture content. This requirement is typically satisfied if the gas is saturated with
water vapor, as is frequently the case with biogas. If the iron sponge becomes dry, moisture
can be added and it will remain effective.

The scrubber consists of enclosed vessels filled with iron sponge or other dry media for removal
of H2S. The digester gas flows through the scrubber and then to a dryer and chiller to remove
moisture. For continuous operation, there will be a secondary unit that will be brought online at
specified times or when monitoring indicates that the primary unit is nearing saturation. Valves
can be arranged so either bed can operate while the other is serviced. The useful life of the iron
sponge vessels will vary depending on the inlet concentration of H2S, the flow rate, and the mass
in the vessels. Before a scrubber is completely spent, it must be regenerated or replaced. The
spent scrubber vessels will be sent to a regeneration facility or to an appropriate disposal facility.

C0O2 Membrane

Pursuant to Newpoint Gas LLC?, carbon dioxide membranes operate on the principle of selective
permeation. Each gas component has a specific permeation rate. The rate of permeation is
determined by the rate which a component dissolves into the membrane surface and the rate at
which it diffuses through the membrane.

2 https://www.newpointgas.com/services/carbon-dioxide-co2-removal/
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The components with higher permeation rates (such as CO2, H2, and H2S) will permeate faster
through the membrane module than components with lower permeation rates (such as N2, C1,
C2 and heavier hydrocarbons). For example, carbon dioxide is a “fast,” more permeable, gas
than methane. When a stream consisting of these two gases contacts the membrane, the carbon
dioxide will permeate through the fiber at a faster rate than the methane. Thus, the feed stream
is separated into a methane-rich (residual) stream on the exterior of the membrane fiber and a
carbon dioxide-rich (permeate) stream on the interior of the membrane fiber.

The primary driving force of the separation is the differential partial pressure of the permeating
component. Therefore, the pressure difference between the feed gas and permeate gas and the
concentration of the permeating component determine the product purity and the amount of
carbon dioxide membrane surface required.

This system is a closed system and the waste tail gas created in this project will be sent to be
combusted in the RTO.

N-10009-2-0, -3-0, -4-0 (Natural Gas-Fired IC Engines)

The IC engines may emit NOx, SOx, PM1o, PM25, CO, VOC, and ammonia (NHs). The proposed
engines will be equipped with the following technology:

Turbocharger

Intercooler

Air/fuel ratio controller

Lean-burn technology

Oxidation Catalyst

Selective catalytic reduction (SCR) with urea injection

The turbocharger reduces NOx emissions from IC engines by increasing the efficiency and
promoting more complete burning of the fuel. The intercooler functions in conjunction with the
turbocharger to reduce the inlet air temperature and lowering the peak combustion temperature,
which reduces the formation of thermal NOx.

The air-to-fuel ratio (AFR) controller is used to monitor the amount of oxygen in the exhaust
stream and adjust engine air and fuel injection to optimize engine operation and catalyst function.
Lean-burn technology increases the volume of air in the combustion process compared to the
volume of fuel. This technology also incorporates improved swirl patterns to promote thorough
air/fuel mixing. With lower fuel content and better mixing, the combustion temperatures are lowered
and the fuel is used more efficiently resulting in reduced formation of NOx.

An oxidation catalyst converts CO and VOC emissions to CO2 and water. Typically, these
catalysts are located prior to the urea injection site since the oxidation catalyst would otherwise
convert the excess ammonia into NOx.

An SCR system reduces NOx emissions through the use of a catalyst and a reagent, in this case

urea. Urea is injected into the exhaust gas stream downstream of (after) the oxidizing catalyst
and upstream (prior) to the NOx catalyst and is converted to ammonia. The ammonia is used

7
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with the catalyst to reduce NOx to elemental nitrogen, water vapor, and other by-products. The
use of a catalyst typically reduces the NOx emissions by up to 90%. The urea injection results
in some unreacted ammonia passing through the catalyst and out to the atmosphere. This
excess ammonia is known as ammonia slip. Generally, urea injection is carefully monitored and
adjusted to maintain the required NOx exhaust concentration and excess ammonia is limited by
the operator to reduce the cost of urea used in the system. Ammonia slip will be limited by
permit condition to not exceed 10 ppmv @ 15% Ox.

VII.

General Calculations

A. Assumptions

N-10009-1-0

Digester System and Upgrading Equipment:

DB Digester LLC (N-10009) and Fred A Douma Dairy Partnership (N-5864) are separate

stationary sources at the same site.

PM emissions from the handling of separated solids for the digester system are

considered negligible because of the high moisture content of separated manure solids.

All emissions from the manure processed in the digester system are allocated to the liquid

manure handling system at the dairy because the manure for the digester system will be

taken from the flush system at the dairy and the effluent from the digester system will be

returned to the dairy for use.

The proposed digester system will reduce potential VOC emissions from manure

generated by the cattle at the dairy. Manure that is currently stored in uncovered lagoons

and ponds will instead be placed in covered digester lagoons at the DB Digester LLC

facility, thereby decreasing volatilization of compounds from the manure. In the digester,

most VOCs present will be converted to methane (an exempt organic compound) and

carbon dioxide further reducing the potential for VOC emissions. The results of digester

gas analyses have consistently demonstrated very low VOC content (less than 1% by

weight). District Policy SSP 2015 specifies that fugitive VOC emissions are not assessed

for piping and components handling fluid streams with a VOC content of 10% or less by

weight. Therefore, consistent with District Policy SSP 2015, the VOC content of the

digester gas will be limited by permit condition to no more than 10% by weight and the

fugitive VOC emissions from the digester system will be assumed to be negligible.

To streamline emission calculations, PM2.5 emissions are assumed to be equal to PM10

emissions.

Digester gas properties:

- Higher Heating Value = 580 Btu/scf (per applicant)

- F-factor = 9,100 dscf/MMBtu (dry, adjusted to 60 °F), (Estimated based on previous
digester gas fuel analyses for source tests)

- Maximum VOC content = 0.5% by weight

- Molar specific volume = 379.5 scf/Ib-mol (at 60°F)

Natural gas properties:

F-factor = 8,578 dscf/MMBtu (dry, adjusted to 60 °F), per 40 CFR 60, Appendix B
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Molecular weights:

- NOx (as NOz2) = 46 Ib/Ib-mol

- CO2 =44 Ib/lb-mol

- NH3 = 17 Ib/Ib-mol

- VOC (as CHa4) = 16 Ib/Ib-mol

- SOx (as SOz2) = 64.06 Ib/Ib-mol

Backup flare:

Maximum amount of gas combusted by flare is the equivalent of 750 hr/year operation,
which is 44.48 MMscf/year (as calculated in the table below).

Higher heating value of flared gas = 580 Btu/scf (per applicant)

The maximum potential flare gas flowrate is the following:

Maximum flowrate (per applicant. See Equivalent Btu content (per applicant;
Flare Supplemental Application) based on 580 Btu/scf heating value)
59,310 scf/hr 34.4 MMBtu/hr
44.48 MMscf/yr (based on 750 hr/yr) 25,800 MMBtu/yr (based on 750 hr/yr)

Flare VOC destruction efficiency = 98%.3

Digester Gas Upgrading Operation Served by RTO:

Maximum waste tail gas venting rate from the CO2 membrane to the RTO = 276 scfm
(per applicant. See Catalytic Products International specifications)

100% of waste tail gas vented to the RTO (per applicant)

Burner capacity of RTO: 2.0 MMBtu/hr (per Catalytic Products International
specifications)

N-10009-2-0, -3-0, -4-0 (IC Engines):

Maximum engine operation schedule is 24 hours/day and 365 days per year.

The maximum rated heat input for each engine is 4.627 MMBtu/hr (per engine data sheet,
see Appendix D)

Bhp to Btu/hr conversion = 2,545 Btu/bhp-hr.

Engine thermal efficiency = 30% .

The engines will not require any commissioning period. All emission control equipment will
be installed to manufacturer specifications prior to startup.

Ammonia slip from SCR =10 ppmvd @ 15% O2 (proposed by applicant).

3 AP-42, Draft Section 2.4, Municipal Solid Waste Landfills, (October 2008). The value stated (97.7%) has been rounded
to 98% as discussed in the BACT analysis (Appendix C).
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B. Emission Factors
N-10009-1-0

Digester System and Upgrading Equipment:

e Previous analyses of digester gas have consistently demonstrated that the VOC content
of digester gas is very low (less than 1% by weight). District Policy SSP 2015 —
Procedures for Quantifying Fugitive VOC Emissions at Petroleum and SOCMI (Synthetic
Organic Chemical Manufacturing Industry) Facilities specifies that fugitive VOC
emissions are not assessed for piping and components handling fluid streams with a VOC
content of 10% or less by weight. Therefore, because of the very low VOC content of the
digester gas, fugitive VOC emissions from the digester system and associated equipment
are assumed to be negligible, consistent with District Policy SSP 2015.

Backup Flare:

e The NOx emission factor (0.06 Ib/MMBtu) is based on the Industry Standard NOx emission
factor for biogas flares* and District practice for permitting biogas flares.

e The SOx emission factor (0.64 Ib/MMBtu) is based on the maximum sulfur content of the
dairy digester gas proposed by the applicant (2,200 ppmv as H2S).

e The PM10 emission factor (0.008 Ib/MMBtu) is based on District experience with industrial
flares with no visible emissions.

e The CO emission factor (0.0793 Ib/MMBtu) is based on the values given for landfill gas-
fired flares in AP-42, Section 2.4 Municipal Solid Waste Landfills (1998).

e The VOC emission factor for the digester gas-fired flare (0.006 Ib/MMBtu) is based on the
VOC emission for landfill gas and digester gas-fired flares (2.50 g/MMBtu or 0.0055
Ib/MMBtu) from the California Air Resources Board (ARB) Low Carbon Fuel Standard
(LCFS) pathways for the production of LCFS fuels from landfill gas and digester gas,® and
was also assumed to be similar to the AP-42 VOC emission factor for digester gas-fired
turbines (0.0058 Ib/MMBtu). The assumption that the AP-42 VOC emission factor for the
digester gas-fired flare is similar to digester gas-fired turbines is conservative because AP-
42, Draft Section 2.4 Municipal Solid Waste Landfills (October 2008) lists a typical VOC
control efficiency of 97.7% for landfill gas-fired flares compared to 94.4% for landfill gas-fired
turbines and greater VOC control efficiency would result in lower VOC emissions.

4 John Zink® has previously indicated that the industry standard NOx emission factor for biogas flares is 0.06 Ib-
NOx/MMBtu. See: John Zink (March 1998) Ultra-Low Emission Enclosed Landfill Gas Flare — A Full Scale Factory
Test. Presented at the Solid Waste Association of North America (SWANA) 21nd Annual Landfill Gas
Symposium, Austin, Texas, March 1998. https://www.johnzinkhamworthy.com/wp-
content/uploads/tp _UltraLowEmmission.pdf. John Zink® also stated that one of their standard flares is expected to
comply with the 0.06 Ib-NOx/MMBtu emission limit when flaring low Btu gas from a digester gas refining process.
See: Sacramento Metropolitan Air Quality management District (SMAQMD) BACT determination for flaring low Btu
digester gas (July 25, 2017):
http://www.airquality.org/StationarySources/Documents/Flare%20Waste%20Gas%20Low%20BTU%20BACT %20
140.pdf

5 Examples of ARB Low Carbon Fuel Standard (LCFS) pathways for landfill gas and digester gas are available at:
https://www.arb.ca.gov/fuels/Icfs/092309Icfs Ifg_Ing.pdf and https://www.arb.ca.gov/fuels/Icfs/2a2b/apps/wws2bm-rpt-
082514.pdf ; Also see: https://www.arb.ca.gov/fuels/Icfs/2a2b/2a-2b-apps.htm
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Additionally, as noted above, the VOC content of dairy digester gas is generally negligible
to very low; therefore, using a VOC emission factor of 0.006 Ib/MMBtu will result in a
reasonably conservative estimate of VOC emissions from the digester gas backup flare.

Emissions Factors for Backup Flare
Pollutant | Ib/MMBtu Ib/scf* Source

NOx 0.06 3.48 x 10° | Industry Standard/District Practice for Permitting Biogas Flares
SOx 0.64 ) 2,_200 ppmvd in flared gas _

(Proposed by Applicant, see mass balance equation below)
PMio 0.008 4.64 x 10 District Practice for Industrial Flares with no visible emissions.
CcO 0.0793 | 4.60x 10° AP-42 Table 2.4.4 (1998) (Value for Landfill Gas Flares)

Based on ARB LCFS Pathway Biogas Flare VOC EF/Also
VOC 0.006 Conservatively Assumed to be similar to Digester Gas-Fired

Turbines

*: Ib/scf equivalent = Ib/MMBtu x 0.000580 MMBtu/scf (which is the higher heating value of the gas)

SOx — 2,200 ppmvd HsS in flared gas
2,200 ft3 H,S 32.06lb—S 1lb—mol 64.061b— SO0, 1 fe3 10° Btu _ Ib — SO

X X X X X = 0.
106 ft3 Ib —mol H,S  379.5 ft3 32.06lb—S 580 Btu MMBtu MMBtu

Digester Gas Upgrading Operation

The tail-gas from the digester gas upgrading equipment has an H2S content of less than 4
ppm (equivalent to 0.0016 Ib-SOx/MMBtu). Thus, worst-case SOx emissions from the RTO
serving the digester gas upgrading equipment occurs when the unit is fired solely on natural
gas, which has a higher emission factor of 0.00285 Ib/MMBtu as noted below.

Emission Factors for Natural Gas-Fired RTO
Pollutant Post-Project Emission Factors (EF2) Source
NOx 0.040 Ib-NOx/MMBtu Manufacturer Specifications®
SOx 0.00285 Ib-SOx/MMBtu District Policy APR 1720
PM1o 0.0075 Ib-PM+1o/MMBtu AP-42 (07/98) Table 1.4-2
CO 0.0824 1b-CO/MMBtu AP-42 (07/98) Table 1.4-1
VOC 0.0054 1b-VOC/MMBtu AP-42 (07/98) Table 1.4-2

6 See Appendix E for RTO specification sheet.
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N-10009-2-0, -3-0, -4-0 (IC Engines):

The proposed emission limit and the equivalent limit (in Ib/MMBtu) are summarized the table
below.

Emission Factors for Natural Gas-Fired IC Engines
_— Equivalent Limit
Pollutant Proposed limit (Ib/MMBtu) Source
NOx 5 ppmv @ 15% O- 0.018 Applicant Proposed - SCR System
SOx 0.00285 Ib/MMBtu 0.00285 District Policy APR 1720
PMio 0.01 g/bhp-hr 0.003 Manufacturer
CO 90 ppmv @ 15 %02 0.20 Manufacturer
VOC 20 ppmv @ 15 % O, 0025 Applicant Propossefsaegmdatlon Catalyst
NH; 10 ppmv @ 15% O- 0.014 Applicant Proposed
NOx: S22 XSSy X405 350,018 Ib/MMBtu
379.55 - 1X 106
. g bhp—hr 0.3 Btu—out _ 10°Btu b _
PMso: 0.01 bhp—hr = 2,545 Btu—out Btu—i MMBtu = 453.6 g 0.003 Ib/MMBtu
CO 90 ppmvd X8578M(11;;ftuxzglb—lfnolxzoz.;;—sls_o 20 |b/MMBtU
’ 379.5.2L x106 )
VOC: 2P XS g 1 150,025 Ib/MMBU
379.5;, — - —x10°
NHy: 2027 <781 s 3095150, 014 Ib/MMBty
379.5;, —-—x10°

C. Calculations
1. Pre-Project Potential to Emit (PE1)
Since these are all new emissions unit, PE1 = 0 for all pollutants for all units.
2. Post-Project Potential to Emit (PE2)
N-10009-1-0

Digester System with Backup Flare:

As explained above, the applicant has proposed to construct new covered digesters and
a hydrolyzer that will have negligible fugitive emissions.
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However, the backup flare serving the digester system will result in emissions from
combustion of the digester gas. The emissions from the backup flare are calculated with
the following equations based on the assumptions and emissions factors discussed

above:

Daily PE = EF (Ib/MMBtu) x Heat Input (MMBtu/hr) x Op. Sched. (hr/day)
Annual PE = EF (Ib/MMBtu) x Annual Heat Input (MMBtu/yr)

Daily PE2 for the Digester System with Backup Flare
. Hourly Heat Input Daily Hours of Daily
Pollutant Em;;ﬁ{;&gf ctor x | of Gas Flared | x Operation = PE2
( u) (MMBtu/hr) (hriday) (Ib/day)
NOx 0.06 X 34.4 X 24 = 49.5
SOx 0.64 X 34.4 X 24 = 528.4
PMio 0.008 X 34.4 X 24 = 6.6
CO 0.0793 X 34.4 X 24 = 65.5
VOC 0.006 X 34.4 X 24 = 5.0
Annual PE2 for the Digester System with Backup Flare
Pollutant Emission Factor x Annual Heat Input of _ PE2
(Ib/MMBtu) Gas Flared (MMBtu/yr) (Ib/year)
NOx 0.06 X 25,800 = 1,548
SOx 0.64 X 25,800 = 16,512
PMio 0.008 X 25,