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PERMIT EVALUATION AND STATEMENT OF BASIS
for
INITIAL MAJOR FACILITY REVIW PERMIT
(INITIAL TITLE V PERMIT)

Ameresco Half Moon Bay LLC
Plant # B7040
Application # 21226

A. Background

This facility is subject to the Operating Permit requirements of Title V of the federal Clean Air

Act, Part 70 ofTitle 40 of the Code of Federal Regulations (CFR), and BAAQMD Regulation 2,

Rule 6, Major Facility Revievbecause it is a major facility asfoleed by BAAQMD Regulation

2-6-2 12 . |t is a major facility because it has
Regulation 26-218, more than 100 tons/year of a regulated air polluiems facility will be

permitted to emit more than 100 tonsly®f carbon monoxide (CO). Therefore, this facility is

required to have an MFR permit pursuant to Regulati6B8R1.

Major Facility Operating permits (Title V permits) must meet specifications contained in 40 CFR

Part 70 as contained in BAAQMD Regutati 2, Rule ¢ Major Facility Review (MFR) The
permits must contain all fdAapplicabl e-62@)qui r e me
monitoring requirements, recordkeeping requirements, and reporting requirements. The permit
holders must submiteports of all monitoring at least every six months and compliance
certifications at least every year.

In the Bay Area, state and District requirements are also applicable requirements and are included
in the permit. These requirements can be federaftyrezable or nofiederally enforceable. All
applicable requirements are contained in Sections | through VI of the permit.

Each facility in the Bay Area is assigned a facility identifier that consists of a letter adjia 4
number. This identifiersialso considered to be the identifier for the permit.  The identifier for
this facility isB704Q

This facility submittedits initial Title V permitapplicationon October27, 20®. Although the
Authority of Constructfor this new landfill gas energsecovery facility (Application Number
12649) was issuedn August 27, 2007, the Permit t@perate was not issued until
February 5, 2013.

This evaluationincluded an analysis of applicabilileterminations for all sourced he review
also included an assessment of all monitoring in the permit for sufficiency to determine
compliance.
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B. Facility Description

Ameresco Half Moon Bay, LL@Facility # B7040) is a new landfill gas energy recovery facility
that is located iMHalf Moon Bay CA on property that is owned Browning-Ferris Industry of
California, Inc., Ox Mountain SanitaryLandfill (OMSL), Facility # A2266! AmerescoHalf
MoonBayd s equi pment nriorsheasdro sectibnefdhe ONSL tarufél property,
adjacent to th©MSL flare station. The Ameresttalf Moon Bayequipment includesix internal
combustion engines ¢8rcel through6), a gas treatment system s aLFG Condensate Solvent
Tank(S-8) and a waste gas flare {&). Initial operation began i@ctober2008.

The Ameresco Half Moon Bay receives landfill gas collected from the Ox Mountain Sanitary
Landfill,? processes this landfill gas to remove contamis, and recovers the energy in this gas

by burning it in internal combustion engines that power electrical generators. The gas cleaning
system and energy recovery operations are discussed in detail below.

Gas Cleaning System:

Landfill gas contains umerous contaminants such as: siloxanes, chlorinated and fluorinated
compounds, hydrogen sulfide and other sulfur compounds. When landfill gas is combusted, these
contaminants create particles and acid gases that can interfere with the proper funofioning
internal combustion (IC) engines or damage engine parts. To extend the operating life of their
engines and to minimize the risk of engine damage, AmerdstioMoon Bay uses a pre
combustion gas cleaning system that will remove the most harmful coataznirom the landfill

gas.

Landfill gas collected from th®@x MountainLandfill will first be delivered to the-§ Temperature
Swing Adsorption (TSA) GasreatmenSystem. During the gas cleaning phase of this operation,
filters and condensers removarficles and water from the landfill gas, while the activated carbon
beds remove siloxanes and many VOC contaminants from the gas. The clean

landfill gas exiting the carbon beds (up to 4200 scfm) is delivered texhibrBugh $6 IC engines

for energy ecovery.

However, the activated carbon beds have a limited adsorption capacity. When carbon has reached
its adsorption capacity, the carbon must either be replaced or regenerated using a desorption

I Browning-Ferris Industry of California, Inc, owns and operates the Ox Mountain Sanitary Landfill (OMSL), which
is an active municipal solid waste disposal site. The OMSL waste disposal facility has a separate owner and a
separate SIC code from the Amemstalf Moon Bay energy facility. Therefore, these sites are distinct facilities
for the purposes of Title V applicability. The OMSL waste disposal facility is also subject to Title V, and it has a
separate Title V Operating Permit, which was last amende®eptember 22, 2016. The Statement of Basis for the
Title V Renewal Permit for Site # A2266 contains a detailed explanation of the Title V permit for the OMSL facility.

2 Landfills generate a mixture of gases called landfill gas (LFG) via a biologi@ste decomposition process.
Landfill gas contains about 50% methane and 45% carbon dioxide, with the balance being nitrogen, oxygen, and
trace amounts of VOCs and sulfur compounds. Without controls, landfill gas seeps from the landfill surface
resulting in significant VOC, toxic, and greenhouse gas emissions. Prior to the construction of the Ameresco energy
facility, Browning-Ferris Industries of California, Inc., controlled the landfill gas emissions from the OMSL by
using system of blowers and budipipes to continuously extract landfill gas from the landfill and by burning this
collected landfill gas in enclosed flares.
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process to remove the adsorbed compounds from the cafmnS7, the carbon beds will be
regenerated. Desorption is accomplished by heating the carbon beds and flushing the beds with
clean landfill gas. The resulting waste gas stream from the carbon desorption phase of the process
will be similar to landfil gas but may contain higher concentrations of certain organic compound
contaminants.

This desorption phase waste gas stream will be abated by-8\&#ste Gas Flare. Ameresco

Half Moon Baywill own and operate this smalll2 MM BTU (HHV) per hour- erclosed flare.

If necessary, the waste gas stream will be blended with a sufficient amount of collected (untreated)
landfill gas to assure proper operation 6BA This enclosed flare can burn up400 scfm of

waste gas with a heat contentupfto500 BTU/scf.

The V3StorageTank (S-8) collects and stores the contaminated water that condenses in the TSA
system during media regeneration/cleanifige storage and transfer operations will emit small
guantities of POCs and HAPgOCs emissionfrom S8 are vented to the Waste Gas Flare8jA
during absorption media regeneration.

Energy Recovery Operations:

Clean landfill gas from g will be delivered to the-& through $6 LFG-Fired IC Engines and
Gensets, where it will be burned as fuel. Thet&rough S6 engines are GE Jenbacher, Type 6,
JGS 616 GS..L, 4-strokelean burn(4SLB), 16-cylinderengines. Each engine has a maximum
permitted heat input rate @L.3MM BTU (HHV) per hour, which is equivalent to burnid@0

scfm of clean landfill gas with a heat content of 500 BTU/scf. Each IC engine has a maximum
rated output of 2677 bhp. Each genset hasrainal power output of 1.9 MWL{.4MW for the

six gensets combined).

Emissions:

The maximum permitted emissions from this new facility are described in detail in the Engineering
Evaluation for Application # 2649 (seeAppendixC) and the Addendurivaludion Report for
thePermit to Operate (seéppendixD). The maximum permitted emission levels for this facility
are summarized imablel.

Table 1.Maximum PermittedEmissiondor Site #887040

CO NO« SOQ POC PMio
tons/year| tons/year | tons/year | tons/year | tons/year
S1 LFG-FiredIC Engine 44.90 3.74 4.47 4.99 2.37
S2 LFG-FiredIC Engine 44.90 14.97 4.47 4.99 2.37
S3 LFG-FiredIC Engine 44.90 14.97 4.47 499 2.37
S4 LFG-FiredIC Engine 44.90 14.97 4.47 4.99 2.37
S5 LFG-FiredIC Engine 44.90 14.97 4.47 4.99 2.37
S6 LFG-FiredIC Engine 44.90 14.97 4.47 499 2.37
S7 TSA Gas Treatment 0 0 0 0 0
Systeny
S8 LFG Condensate 0 0 0 0 0
Solvent Tank
A-8 | Waste Gas Flare 7.90 2.37 36.18 048 0.68
Total | Site # BD40* 237.5 80.95 63.03 30.42 14.25

*  Residual POC for3 and S8 arereported under 8. Total emissions include sigide caps on CO and PM10.
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C. Permit Content

The legal and factual basis for the permit follows. The permit sectiomescebed in the order
presented in the permit.

Standard Conditions

This section contains administrative requirements and conditions that apply to all facilities. If the
Title IV (Acid Rain) requirements for certain fossilel fired electrical generating facilities or the
accidental release (40 CFR 8§ 68) programs appéy section will contain a standard condition
pertaining to these programsThis permit does not include Title IV or accidental release
provisions.

Many of these conditions derive from 40 CFR § 70.6, Permit Content, and BAAQMD Regulation
2-6-409, Permit Content, which dictate certain standard conditions that must be placed in the
permit. The language that the District has developed for many of these requirements has been
adopted into the BAAQMD Manual of Procedures, Volume Il, Part 3, Sectionddtharefore

must appear in the permit.

The standard conditions also contain references to BAAQMD Regulation 1 and Regulation 2.
These are the Districtds Gener al Provisions a

Condition 1.J has been added to clarify that the caphwitis shown in Table HA are
enforceable limits.

Equipment

This section of the permit lists all permitted or significant sources. Each source is identified by an
S and a number (e.g.;8.

Permitted sources are those sources that requBAAQMD operating permit pursuant to
BAAQMD Rule 2-1-302.

Significant sources are those sources that have a potential to emit of more than 2 tons of a
Aregul ated air poll ut ant-p-222, paes year @rf 4AD0npeuhds ofra B A A (
Ahazar gobld$ uaiant , 0 as def-6-21@® per yiear. TBIAfACQMERAS RRU | e 2
unpermittedsignificant sources.

All abatement (control) devices that control permitted or significant sources are listed. Each
abatement device whose primary function isettuce emissions is identified by an A and a number
(e.g., A8). If a source is also an abatement device, such as whengame controls VOC

emissionit will be listed inthe abatement device talbleu t  wi | | have an ASO0 nun
device may kB0 be a source (such as a thermal oxidizer that burns fuel) of secondary emissions.
|l f the primary function of a device iIs to con

device. If the primary function of a device is a rammtrol function the device is considered to
be a source (or fAS0) .
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The equipment section is considered to be part of the facility description. It contains information
that is necessary for applicability determinations, such as fuel types, contents or sizes ottanks, et
This information is part of the factual basis of the permit.

Each of the permitted sources has previously been issued either an authority to construct or a permit
to operate pursuant to the requirements of BAAQMD Regulation 2, Permits. These peemits

i ssued in accordance with state | aw and the
sources table are the maximum allowable capacities for each source, pursuant to Standard
Condition 1.J and Regulation 2403.

The equipment lisfor this Title V Application has changed since the application was filed on
October 27, 2009. The change was due to a new sou)eatSdescribed below.

1 The following new equipment has been added to the equipmeitdstd on a Districgssued
Permis to Operate: 8 Tank V3: LFG Condensate Solvent TaApplication # 27766)The
Permit to Operatevas issueduly 16, 2018

Generally Applicable Requirements

This section of the permit lists requirements that generally apply to all sources attg facili
including insignificant sources and portable equipment that may not require a District permit. If a
generally applicable requirement applies specifically to a source that is permitted or significant,
the standard will also appear in Section 1V andntieitoring for that requirement will appear in
Sections IV and VII of the permit. Parts of this section apply to all facilities (e.g., particulate,
architectural coating, odorous substance, and sandblasting standards). In addition, standards that
apply b insignificant or unpermitted sources at a facility (e.g., refrigeration units that use more
than 50 pounds of an ozodepleting compound), are placed in this section.

Unpermitted sources are exempt from normal District permits pursuant to an exemption
BAAQMD Regulation 2, Rule 1. They may, however, be specifically described in a Title V permit
if they are considered a significant source pursuant to the definition in BAAQMD Faiz39.

This facility does not have any significant sources that dda&ee District permits.

Source Specific Applicable Requirements

This section of the permit lists the applicable requirements that apply to permitted or significant
sources. These applicable requirements are contained in tables that pertain toaneesources
that have the same requirements. The order of the requirements is:

9 District Rules

1 SIP Rules (if any) are listed following the corresponding District Rules. SIP rules are District
rules that have been approved by EPA for inclusion in tHéo@aa State Implementation
Pl an. SI'P rules are nNnfederally enforceabl
AFederally Enforceableo col umn. I f the SI

D

P

e
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of the SIP rule is not necessaryahdet i Feder ally Enforceabl eo c
Ayeso. I f the SIP rule is not the current D

the SIP rule is cited separately after the District rule. The SIP portion will be federally

enforceablethe nonSIP version will not be federally enforceable, unless EPA has approved

it through another program.

Other District requirements, such as the Manual of Procedures, as appropriate.

Federal requirements (other than SIP provisions)

BAAQMD permit corditions. The text of BAAQMD permit conditions is found in Section VI

of the permit.

1 Federal permit conditions. The text of Federal permit conditions, if any, is found in Section
VI of the permit.

= =4 =4

Section IV of the permit contains citations to all apgllle requirements. The text of the
requirements is found in the regulations, whi
websites, or in the permit conditions, which are found in Section VI of the pekihrhonitoring
requirements are citeid Section IV. Section VIl is a crogsference between the limits and
monitoring requirements. A discussion of monitoring is included in Section C.VII of this permit
evaluationandstatement of basis.

Complex ApplicabilityDeterminations:

The NSPS requirements for MSW Landfills (40 CFR Part 60, Subpart WWW) do not apply to the
S-1 through $6 LFG-Fired IC Engines or the-3TSA GasTreatmenSystem, because the landfill

gas that is burned in these engines has been purchased separate entityhe Ox Mountain
Sanitary Landfill owned and operated thwe Browning-Ferris Industrie®f CA (BFI). BFI has
satisfied the requirements of 40 CFR Part 60.752(b)(2)(iii) by routing the gas to a treatment system
that processes theltected gas for subsequent sale or use.

The NSPS requirements for Stationary Spark Ignition Internal Combustion Engines (40 CFR Part
60, Subpart JJJJ) applies to new spgrited internal combustion engines that have a maximum
power of 500 bhp or moréthe engine was manufactured on or after July 1, 206@.S1 through

S-6 engines at this facilityvere ordered in 2005 arithve an original manufacture date2®05
Therefore, Subpart JJJJ does not apply to these engines

Formaldehydes aHazardous Air PollutariHAP). The Air District expects formaldehyde emissions
resuling from incomplete combustioof gaseous$uel in thelC enginego be the largestource oHAP
emissions for this siteBased ora2009 ®urce teshg event at the Anresco HMB facility,conducted

on theS-1 IC Engine after control by the-A Oxidation Catalysthe formaldehyde emission rate for
S-1 was determined to be 0.0589 pounds per h&or all six engines, which are each equipped with
oxidation catalysts and should have similar emissions, theatatalaformaldehyde emissionsould

be

(0.0589poundghour)* (8760 lours'yea)* (6 engines) = 3@poundgyea = 1.548tons/year

Maximum ptential formaldehyde emissions from theBAVaste Gas Flare are expected to be:

(4E-4 pounds/MM BTU)*(12 MM BTU/hour)*(8760 hrs/year)/(2000 pounds/ton) = 0.021 tons/year
Total facility-wide formaldehyde emissions are about 1.6 tons per year. Sirfeeitite-wide PTE

for formaldehydewill not exceed the major source threshold of 10 tons per gearfacility is
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not a major source for HAP emissionBherefore the facilityis considered aarea sourcéor
HAP emissions

The engines arsubject to 40 CFRPart63, Subpart ZZZZ- National Emissions Standards for
Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Eifgil&s). The
following criteria are used to determine the applicable requirements for thesesgmgisgant to
Subpart ZZZZ

1 This facility is an area source of HAPs.

1 The S1 through $6 engines at this facility commenced construction befare 12, 2006
and are therefore considerefexistingd st at i onpunuant tR Bection
63.6590(a)(1)(iii)which definesiexistingg st ati onary RI CE afe@r eng
sourceof HAPs asngines that commenced constructi@fioreJune 12, 2006.

Each of the six engines at this site is larger than 500 bhp.
Each of these engines is fired on landfilsges defined in Section 63.667and landfill
gas makes up more than 10% of the fuel for these engines, on a heat input basis.

E

Existing stationanRICE located at an area source of HAPs are subject to 40 CFR Part 63.6603.
Section 63.6603(a) states that these engines must comply with the requirements in Table 2d and
any applicable operating requirements in Table 2b.  Since these engiivesl arelandfill gas

Part 13 of Table 2d appliesn accordance with Tablad, Part 13, noemergency RICE located

at an area source that combust landfill gas are subject to the following requirements: oil and filter
changes every 1440 hours or annually (whiem@ccurs first); inspect spark plugs, hoses and belts

every 1440 hours or annually (whichever occurs first); and replace spark plugs hoses, and belts as
necessary.Table 2b does not contain any CO emission limits or oxidation catalyst operating
requiremats for existing noremergency landfill gas fired engineBhis assessment is confirmed

by EPAO6s Regul ation Navigation Tool for the R

The operator must also meet thenitoring, operating, maintenanceportingand record keeping
requirement®f Section 63.6625, Subparts,(#)) and(j); Section 63605, Subparts (a) and (b);
Section 63.6640, Subpart (ahd (e) Section 63.6655, Subparts (d) and;, @¢ction63.6650
subpart(f), and Section 63.6@6Subparts (a), (b), and (cThe applical# sections of NESHAP
are identified in Table IMA.

Compliance Assurance Monitoring (CAM)
Sources at Title V facilities may be subject to the Compliance Assurance Monitoring (CAM)
requirements in 40 CFR, Part 64. The District has reviewed applicabilitgeo€Compliance
Assurance Monitoring (CAM) requirements in 40 CFR, Part 64, for this facility. A source must
meet all three of the criteria specified in 40 CFR Part 64.2@){th order for CAM to apply.
These three CAM applicability criteria are:
1 The souce must be subject to a federally enforceable emission limit for a regulated air
pollutant, other than an exempt limitation.
1 The source must use a control device to achieve compliance with this emission limitation,
where a control device is defined in 64

3 Secti on 6 3 La6dlllgasmeahsatgaseous-pyoduct of the land application of municipal refuse
typically formed through the anaerobic decomposition of waste materials and composed principally of methane
and CQ. 0
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Equipment, other than inherent process equipment, that is used to destroy or remove air pollutant(s)
prior to discharge to the atmosphere. The types of equipment that may commonly be used as control
devices include, but are not limited to, fabric €fif, mechanical collectors, electrostatic
precipitators, inertial separators, afterburners, thermal or catalytic incinerators, adsorption
devices (such as carbon beds), condensers, scrubbers (such as wet collection and gas absorption
devices), selective taytic or nonrcatalytic reduction systems, flue gas recirculation systems, spray
dryers, spray towers, mist eliminators, acid plants, sulfur recovery plants, injection systems (such
as water, steam, ammonia, sorbent or limestone injection), and combdsstices independent of
the particular process being conducted at an emissions unit (e.g., the destruction of emissions
achieved by venting process emission streams to flares, boilers or process heaters). For purposes
of this part, a control device doestrioclude passive control measures that act to prevent pollutants
from forming, such as the use of seals, lids, or roofs to prevent the release of pollutants, use of low
polluting fuel or feedstocks, or the use of combustion or other process design sfeature
characteristics. If an applicable requirement establishes that particular equipment which otherwise
meets this definition of a control device does not constitute a control device as applied to a
particular pollutantspecific emissions unit, then thagfinition shall be binding for purposes of this
part.

1 The precontrolled emissions of the specific pollutant being controlled must be greater than

the major facility emissions threshold for that pollutant.

At this facility, the following sources doot meet the second CAM applicability criteria listed
above, because these sources have no control devies herefore, CAM does not apply to
these sources.

The CAM applicability determinations for each of the other sources at this si{e5{3 through
S-6,andS-7) are presented below.

CAM Applicability for S-1 IC Engine

The S11C Engine is equipped with an-A Oxidation Catalyst to control CO emissions and an A

7 SCR system to control NOx emissions. For CO, thepntrolled emission rate ixgected to

be 3.6 grams CO per biur, which is double the pesbntrol emission rate. At 3.6 g/biyour,

the uncontrolled emission rate forlSvould be 89.8 tons/year of CO. For NOx, theguatrolled
emission rate would be the same as engin2gtfough $6, which is 14.97 tons/year of NOx.
Since precontrolled emissions of these controlled pollutants do not exceed 100 tons/year, this
source does not meet the third CAM applicability criteria. Therefore, CAM does not apply to S
1.

CAM Applicability for S-2 through $6 IC Engines

The S271 S6 IC Engines are eadquipped with an Oxidation Catalyst to control CO emissions.
For CO, the preontrolled emission rate is expected to be 3.6 grams CO pdrdahipwhich is
double the postontrol emission rate. At 3.6 g/biiqour, the uncontrolled emission rate for each
engine would be 89.8 tons/year of CO. Sinceqmetrolled emissions do not exceed 100 tons/year
for each of these sources, these sources do not meet the third CAM applicability criteria.
Therefore, CAM does not apply teZthrough $6.

CAM Applicability for S7 TSA Gas Cleaning System

The S7 carbon desorption process is abated by an enclosed fl&et¢Acontrol volatile organic

carbon emissions. The post control emissions are 0.48 tons/year of POC. Based on an assumed
control efficiency of 98% foorganic compounds, prontrolledVOC emissions to this flare are
estimated to be 24 tons/year. Since-goatrolled VOC emissions do not exceed 100 tons/year,

10



Permit Evaluation and Statement of Basis: Site B7040Ameresco Half Moon Bay, LLC
Application # 21226 12310 San Mateo Roadhlf Moon Bay, CA 94019

this source does not meet the third CAM applicability criteria. Therefore, CAM does not@pply
S7.

V. Schedule of Compliance

A schedule of compliance is required in all Title V permits pursuant to BAAQMD Regulation 2
6-409.10 which provides that a major facility review permit shall contain the following
information and provisions:

N 4 0 A.schédule of complianasontaining the following elements

10.1 A statement that the facility shall continue to comply with all applicable requirements with
which it is currently in compliance;

10.2 A statement that the facility shall meet all applieal@quirements on a timely basis as
requirements become effective during the permit term; and

10.3 If the facility is out of compliance with an applicable requirement at the time of issuance,
revision, or reopening, the schedule of compliance shall camtsian by which the facility
will achieve compliance. The plan shall contain deadlines for each item in the plan. The
schedule of compliance shall also contain a requirement for submission of progress reports
by the facility at least every six month3he progress reports shall contain the dates by
which each item in the plan was achieved and an explanation of why any dates in the
schedule of compliance were not or will not be met, and any preventive or corrective
measures adopted. 0o

Since the Districhas not determined that the facility is out of compliance with an applicable
requirement, the schedule of compliance for this permit contains only sectts#8%210.1 and
2-6-409.10.2.

The BAAQMD Compliance and Enforcement Division has conducted avafithe compliance
record of this facility and has determined that #hmeresco Half Moon Bayhas been in
intermittent compliancesince the Permit to Operate issuance date February 5,.2048
Compliance and Enforcement Divisions has note@vidence of ofgoing noncompliance and
no recurring pattern of violations that would warrant consideration of a compliance schedule.

VI. Permit Conditions

During the Title V permit development, the District has reviewed the existing psonditions,
deleted the obsolete conditions, and, as appropriate, revised the conditions for clarity and
enforceability. Each permit condition is identified with a unique numerical identifier, up to five
digits.

While the District has authority to reviige existing permitandis doing so here concomitantly

with the Title V process, it also has authority to supplement the terms of existing permits through
the Title V process itself. When necessary to meet Title V requirements, additional monitoring,
recordkeeping, or reporting has been added to the permit.

Al'l changes to existing permouttondetiboneoaf e
proposed permit. Wh en tohuet Oop elramigtu aige iwd 94 U e db,
Aumdea neo | anguage wil | be retained.

11
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The existing permit conditions are derived from previously issued District Authorities to Construct
(A/C) or Permits to Operate (P/O). Permit conditions may also be imposed or revised as part of
the annual review of thiacility by the District pursuant to California Health and Safety Code
(H&SC) 8§ 42301(e), through a variance pursuant to H&SC § 42856q, an order of abatement
pursuant to H&SC 8§ 4245 seq, or as an administrative revision initiated by DistriaffstAfter
issuance of the Title V permit, permit conditions will be revised using the procedures in Regulation
2, Rule 6, Major Facility Review.

Conditions that are obsolete or that have no regulatory basis have been deleted from the permit.

The reglatory basis is listed following each condition. The regulatory basis may be a rule or

regulation. The District is also using the following terms for regulatory basis:

1 BACT: This term is used for a condition imposed by the APCO to ensure compliantieenith
Best Available Control Technology in Regulatio2-301.

1 Cumulative Increase: This term is used for a condition imposed by the APCO that limits a
sourcebs operation to the operation describe
Regulation 21-403.

9 Offsets: This term is used for a condition imposed by the APCO to ensure compliance with
the use of offsets for the permitting of a source or with the banking of emissions from a source
pursuant to Regulation 2, Rules 2 and 4.

1 PSD: This term is &l for a condition imposed by the APCO to ensure compliance with a
Prevention of Significant Deterioration permit pursuant to Regulation 2, Rule 2.

During the initial Title V permit development, the District reviewed the existing permit conditions,
deletal the obsolete conditions, and, as appropredded andevised the conditions for clarity

and enforceability. When necessary to meet Title V requirements, additional monitoring,
recordkeeping, or reporting requirements have been added to the permit.

The gecific change$o the current permit conditions are explained below.

Currently, Condition # 25465 contains permit conditions that apply to IC engines, oxidation
catalysts, SCR system, the gas treatment system, the waste gas fléaeilignavide limits. To
improve the clarity and readability of these permit conditions, the Air District has separated these
permit conditions into three groups. Condition # 25465 will apply to the IC engines and their
associated abatement devices asgmied in Tables PA and IV-B. Condition # 26864 is a new
facility-wide condition that applies to all combustion devices as presented in Tabled\IvB,

and IV-C. Condition # 26865 is a new set of conditions for the gas treatment system and waste
gasflare as presented in Table-.

In addition to these changes, the Air District is including Condition # 26782, which applies to the
S-8 LFG Condensate Tank, as presented in Tabib.lV

Condition # 25465

The Air District added the list of applicablewsces and abatement devices to the description of
this condition.
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Part 1:This part describes the allowable fuels for the engines. Additional language was added to
clarify additional sources of fuel for the engines that are allowed duringugtard but-
down events for either the engines or the gas treatment sy3tamsclarifying language
was requested by Ameresco for other similar facilities. Also, the basis for this part was
clarified by citing the applicable regulation (RegulatieB-201) insead of using the term
ATBACT. O

Part 2: This part describes throughput limits for the engines. The format of this part was revised
for consistency with othefFitle V permits but the landfill gas throughput limit and heat
input limit remain the same. Thaonitoring requirements from former Part 13 were
moved to this section and expanded upon fo
this part because these throughput limitpport the limits on the amount of NOx offsets
provided for this site asell as the Cumulative Increase for other pollutants.

Former Part ZThis part applied to the-8 Waste Gas Flare and was moved to Condition # 26865,
Part 3.

Part 3:This part identifies the CO emission limit for each engine. Under the Authority to
Constuct, the facility was required to instalCEM for CO and was allowed to average
the CEM results over a 2dour period. When thBermit to Operate (PQ@yas issued, the
CEM requirement was removed and replaced with quarterly CO concentration monitoring
and annual source testing. The testing times for these types monitoring procedures ranges
from 15 minutes to 3 hours. It is not possible to obtain-adi# average for a test that
lasts 3 hours or less. The averaging time for the limit should havecbheseged to
Aaveraged over the test periododo at the tim
Air District is correcting this error now andasgding the equivalent CO concentration limit
for comparison to CO concentration measured during tlaetepy monitoring events
Cumulative Increase was added to the basis because these CO limits are used in
conjunction with throughputatesto limit the annual CO emissions from these engines.

Part 4. This part identifies the NOx emission limit for thel3C Engine. Under the Authority to
Construct, the facility was required to install a CEM and was allowed to average the CEM
results over a 2#iour period. When the Permit to Operate (PO) was isshedCEM
requirement was removed and replaced with quarterly NOx concentration monitoring and
annual source testing. The testing times for these types monitoring procedures ranges from
15 minutes to 3 hours. It is not possible to obtain-ad@4r averagéor a test that lasts 3
hours or | ess. The averaging time for the
over the test periodo at the time that the
is correcting this error now and is adding thlguigalent NOx concentration limitor
comparison to NOx concentration measured during the quarterly monitoring .events
Offsets was added to the basis because this NOx limit is used in conjunction with
throughput rates to limit the annual NOx emissionsnfrinis engine, and the facility
provided offsets for the NOx emission increases at this site.

Part 5.This part identifies the NOx emission limit for the23hrough $6 IC Engines. Tis part
had noaveraging time for the limit. The Air District isiaking the averaging time
consistent with Parts 3 andahd is adding the equivalent NOx concentration limit for
comparison to NOx concentration measured during ciharterly monitoringevents
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Offsets wasadded to the basis because this NOx limit used in conjunction with throughput
rates to limit the annual NOx emissions from these engines, and the facility provided offsets
for the NOx emission increases at this site.

Part 6:This part limits starup andshutdown periods for the engine&ditorial corrections were
made.

Part 7:This part identifies the POC emission limits for the IC Engines. This part had no averaging
time for the limit. The Air District is making the averaging time consistent vaiitsF3
and 4 and is adding the equivalent POC concentration limit. The Air District clarified how
annual testing for NMOC shall be used to determine POC emissions for comparison to
these limits. The Air District also added the applicable monitoring duzes under
Regulation 8, Rule 34 and explained how the key parameter relates to POC emissions.

Part 8:This part limitssulfur content in the engine fuel. Annual testing is required in other parts
for the sulfur dioxide emissions. The Air District dding quarterly monitoring for the
fuel sulfur content limit.

Part 9: This part requires the engines to each be abated by oxidation catalysts. The District added
requirements to properly operate and maintain these catalysts.

Part 10: This part requireshat engine S be abated by a selective catalytic reduction system.
The District clarified that tis abatement requirement does not apply during-afarr
shutdown periodsand added requirements to properly operate and maintain the SCR
system.

FormerPart 11: These requirements apply to th& Waste Gas Flare and were moved to
Condition # 26865, Part 5.

Former Part 12: This facilityide limit for CO emissions was moved to Condition #26864.

Former Part 13: This fuel heat content monitoring megent was moved to Part 2.

Part 11: Former Part 14 was renumbered to PartThis is the annual source testing requirement
for the engine. The Air District added detail to explain all tests needed. In addition, the
District added testing for severalxic air contaminants that are likely to have the most
impact on sitevide health risks. Also, the District added applicable regulations to the
Basis.

Part 2. Former Part 15 was renumbered to Part The District addedpplicable criteria to the
Bass.

Condition # 26864

Part 1:This part limits facilitywide CO emissions. It was moved here from Condition # 25465,
Part 12. This limit was adopted to avoid PSD.
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Part 2: The District added these monitoring and record keepamgiirements to demonstrate
compliance with Part 1.

Condition # 26865

Part 1: The District addeda missing throughput limit to the BTSA Gas Treatment System that
reflects the fuel usage limits for the engines in Condition #25465, Part 2.

Part 2: This partdescribes the gases that may be burned in H8eFfare and the abatement
requirement forwaste gases produced duringcarbondesorption at the gas treatment
system. It clarifies the proper operating procedures for the gas treatment system and flar

Part 3:This part limits heat input and gas throughput rates-& Ahis part was moved here from
Condition # 25465, Part 2ZThe District added monitoring requirements for the flare heat
input and gas throughput limits.

Part 4:The District added the applicable NMOC control requirement for tk& FAare from
Regulation 8, Rule 34This limit is also the BACT requirement for controlling the waste
gases from §.

Part 5:This temperature limit is needed to ensure proper destructi NMOC and toxic air
contaminants during combustion of waste gases frem St was moved here from
Condition #25465, Part 1IThe District added the associated monitoring requirements.

Part 6:The District added thBOx limit from Application #12649, Table 2.

Part 7:The District added the NOx limit from Application # 12649, Table 2.

Part 8:The District added sulfur dioxide emission limits based on the Regulation 9, Rule 1,
Section 302 limit.

Part 9:The District added monitoring requirements, including annual source testing, to
demonstration compliance with the above waste gas emission lfmitsial testing of the
A-8 Flare is required pursuant to RegulatieB848412. The District clarified the tesg
required to demonstrate compliance with other emission limits.

Part 10: The District added record keeping requirements to demonstrate compliance with the above
limits and monitoring requirements fofr7Sand AS8.

Part 11: The District added monitogi requirements for the treated landfill gas to demonstrate

compliance with Part 8 and the TAC concentration limit assumptions that were used to
demonstrate compliance with Regulation 2, Rule 5 project risk limits.

Condition # 26782

Part2: The Districtcorrected the Basis for this part.
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VII.

This section of the permit is a summary of numerical limits and related monitoring requirements
for each source. The summary includes a citation fdr gaanitoring requirement, frequency of
monitoring, and type of monitoring. The applicable requirements for monitoring are completely
contained in Sections IV, Sour&pecific Applicable Requirements, and VI, Permit Conditions,

of the permit.

Monitoring decisions are typically the result of balancing several different factors including: 1) the
likelihood of a violation given the characteristics of normal operation, 2) degree of variability in
the operation and in the control device, if therens, 3) the potential severity of impact of an

undetected violation, 4) the technical feasibility and probative value of indicator monitoring, 5)

Site B7040Ameresco Half Moon Bay, LLC
12310 San Mateo Roadhlf Moon Bay, CA 94019

Applicable Limits and Compliance Monitoring Requirements

the economic feasibility of indicator monitoring, and 6) whether there is some other factor, such
as a diffeent regulatory restriction applicable to the same operation, that also provides some
assurance of compliance with the limit in question.

These factors are the same as those historically applied by the District in developing monitoring

for applicable reguements.

It follows that, although Title V calls for aexamination of all

monitoring, there is a presumption that these factors have been appropriately balanced and
incorporated

i n the

Di strictos

the frequency and nature of associated monitoring requirements.
generally revise the nature or frequency of monitoring only when it can support a conclusion that
existingmonitoring is inadequate.

NOx Sources

p r i ossiblerthat] e
where a rule or permit requirement has historically had no monitoring associated with it, no
monitoring may still be appropriate in the Title V permit if, for instance, there is little likelihood
of a violation. Compliance behavior and asatad costs of compliance are determined in part by

dev

As a result, the District will

Emission Limit Federally Enforceable

S# & Description Citation Emission Limit Monitoring
S-11C Engine BAAQMD 9-8-302.1 Waste FueGGas, LearBurn Quarterly Portable
S-2IC Engine Engines Analyzers
S-3IC Engine <70ppmyv,
S41C Engine dry basis @ 15% ©
S-51C Engine
S-6IC Engine
S-11C Engine BAAQMD 0.15 g/bhghr for S1 Annual Source Tests
S-2IC Engine Condition #25465 0.6g/bhphr for S-2 through 6 and Records
S-3IC Engine Part 4 and 5
S41C Engine
S5I1C Engine
S-6IC Engine
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NOx Sources

Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring
Waste Gas Flare (8) BAAQMD 0.06 Ib/MMBtu Annual Source Tests
Condition #26865 and Records
Part 6

NOx Discussion:

Maximum potential Nitrogen Oxides (NOx) emissions are calculated below for all combustion
sources followed by a discussion of each applicable limit relatBiDtoemissions. Definitions
of the terms used below are contained in the glossary.

The maximunpotentialNOx emission rate from all landfill gas combustion equipme&0i®47
tons/year From Application # 12649, the engines were assumed to have a maximum annual use
factor of 96.5% due to required maintenance and other expecteetidosvnA-8 doesnot

operate continuously and was assumed to have a maximum annual use rate of 75% from
Application # 12649.The average annual use factors&3e%for IC engines an80% for the

A-8 Hare These annual use facs@reaverags of 6-year(20122017) opeating data provided

by thefacility. NOx emission factorsneasuredluring recent source tests (TaB)andicatedthe
engines have been in compliance with emission lisgtsn Permit Conditio@5465Part 4 and 5

(0.15 g/bhghr for S-1, and0.6 g/bhphr for other enginés

Table2. Summary of NOx Data Measured During Recent Source Tests {afbhp

Year | Oct. 2012| Sep. 2013 Sep. 2014| Sep. 2015| Sep. 2016| Sep. 20¥

S1 0.14 0.108 0.104 0.114 0.116 0.13

S2 0.5 0453 0411 0520 0.486 0.49

S3 0.45 0.437 0.391 0.386 0.500 0.49

S4 052 0.370 0.485 0440 0479 0.44

S5 044 0427 0.491 0444 0.500 0.46

S6 047 0.450 0.427 0.424 0487 0.46

A-8* | 004 - i i i i

*A -8 Flare emission factor is in Io/MMBtu.
Potential to Emit for S LFG-Fired IC EnginéV: 3.74 tons/year of NOx
Potential to Emit for £ LFG-Fired IC Enginé?: 14.967 tons/year of NOx
Potential to Emit for 8 LFG-Fired IC Enginé?: 14.9%7 tons/year of NOx
Potential to Emit for 8 LFG-Fired IC Enginé?: 14.9%7 tons/year of NOx
Potential to Emit for $ LFG-Fired IC Enginé?: 14.967 tons/year of NOx
Potential to Emit for $ LFG-Fired IC Enginé?: 14.967 tons/year of NOx
Potential to Emit for A8 Waste Gas Flaf&: 2.370tons/year of NOx

(1) Maximum potential annual NOx emissions frorl 8vere determined based on the maximum possible operating
rate,96.3% annualoperatingfactor and the maximum permitted N@xission factor of 0.15 g/bhbpr.

(0.15 g/bhphr)*(2677 bhp/hy*(8760*0.965 hours/year)/(453.6 g/lb)/(2000 Ibs/ton)3F42tons/year of NOx
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(2) Maximum potential annual NOx emissions fror2 Shrough $6 were determined based on the maximum
possible operating rate, 96.5% annual operating factor and the maximuonittge NOxemission factor of 0.60
g/bhphr.

(0.60 g/bhphr)*(2677 bhp/hr)*(8760*0.965 hours/year)/(453.6 g/Ib)/(2000 Ibs/ton) = 6lk@ns/year of NOx

(3) Maximum potential annual NOx emissions from the flare were determined based on the masimittedoheat
input rate of 79,000 million BTU/year which includes the 7&g&rating ratéactorand the maximum permitted
NOXx emission factor of @6 Ib/MMBtu:

(0.06 Ib/MMBLtu)(79,000MM BTU/yeal/(2000 Ibs/ton) =2.370tons/year oNOXx

Engines: The carterly NOx monitoring requirement from Regulation 9, Rule 8 was added to the
conditiors along with the existing annual source testing requirement. These testing requirements
and the associated record keeping requirements were clarified in the conditions.

Flare: The applicable NOx limit and an associated annual monitoring requirement were added to
the conditions for A8. Annual monitoring is appropriate for thiscause ihas a low NOx PTE

of 2.37 tons/yearAlso, the District has imposed an annual sourcerazgiirement for NQIlimits

for other landfill gas fired combustion equipment in other Title V permits. Annual source testing
is a standard monitoring method for small waste gas flares.

CO Sources
Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring

S11C Engine BAAQMD 9-8-302.3 Waste Fuel GaEngines QuarterlyPortable

S-21C Engine <2000 ppmv, Analyzers

S-3IC Engine dry basis @ 15% ©

S41C Engine

S-5I1C Engine

S-61C Engine

S-11C Engine BAAQMD Condition # 1.8 g/bhphr Annual Source Tests

S-21C Engine 25465 and Records

S-3IC Engine Part 4 and 5

S41C Engine

S-51C Engine

S-6IC Engine
Waste Gas Flare (8) | BAAQMD Condition # 0.2 Ib/MMBtu Annual Source Tests

26865, Part 7 andRecords

IC Engines (SL BAAQMD Condition # 238 tons per Quarterly Monitoring,

through $6) and 26864, Partl Rolling 4-Quarter Period Calculations, and
Waste Gas Flare (8) Records

CO Discussion:
Maximum potential Carbon Monoxide (C@jnissions are calculated below for all combustion
sources followed by a discussion of each applicable limit related to CO emissions. Definitions of
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the terms used below are contained in the glossaltiiough the sum of the CO PTE for all
individual souces is 277 tons/year of CO, the site has accepted a cap on CO emisaumid to
federal PSD requirementdhus, the sitavide PTE for CO is 238 tons/year.

Calculation of the Potential to Emit of CO incledkee 96.5%annual use factors for IC engines
and 75% annual use factor for the flar&able3 summarized source test CO enossfactors
during past 6 yearsThe datandicated the engines have been in compliance with emission
limits set in Permit Condition 25465 PartB3&g/bhp-hr for Source 1 tlough 6)

Table3. Summary of CO Data Measured During Recent Source {iigbtgphr)

Year | Oct. 202 | Sep. 2013 Sep. 2014| Sep. 2015| Sep. 2016 Sep. 20¥

S1 0.75 0.568 0.242 0.995 1.065 0.42

S2 0.54 0.796 0.743 0.266 0.255 0.82

S3 0.84 0.452 1.431 0.436 0.821 0.58

S4 0.46 0.524 0.088 0.537 0.268 0.57

S5 0.53 0.372 1.182 0.180 0.216 0.39

S6 0.51 0.403 1.298 0.572 0.181 0.59

A-8* | 0.49 - i i i i

*A -8 Flare emission factor ia Ib/MMBtu.
Potential to Emit for & LFG-Fired IC EnginéV: 44901 tons/year of CO
Potential to Emit for & LFG-Fired IC EnginéV: 44,901 tons/year ofcO
Potential to Emit for $ LFG-Fired IC EnginéV: 44.901 tons/year of CO
Potential to Emit for 8t LFG-Fired IC EnginéV: 44901 tons/year of CO
Potential to Emit for $ LFG-Fired IC EnginéV: 44901 tons/year of CO
Potential to Emit for $ LFG-Fired IC EnginéV: 44901 tons/year of CO
Potential to Emit for A8 Waste Gas Flaf@: 7.900tons/year oCO

(1) Maximum potential annual CO emisss from the engines were determined based on the maximum possible
operating rate, 96.5% annual operating factor and the maximum permitted CO Emission factor of 1-86. g/bhp

(1.80 g/bhphr)*(2677 bhp/hr)*(8760*0.965 hours/year)/(453.6 g/Ib)/(2000 lby/te 44.91 tons/year of CO

(2) Maximum potential annual CO emissions from the flare were determined based on the maximum permitted heat
input rate of 79,000 million BTU/year which includes the 75% operating rate factor and the maximum permitted
CO emision factor of 0.20 Ib/MMBtu:

(0.20 Ib/MMBtu)(79,000 MM BTU/year)/(2000 Ibs/ton) = 7.900 tons/year of CO

SO Discussion:

SOz Sources
Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring
IC Engines (S1 BAAQMD 9-1-301 Property Line Ground None
through S6) Level SQ Limits:
and < 0.5 ppm for 3 minutes and
Waste Gas Flare (8) < 0.25 ppm for 60 minutes anq
< 0.05 ppm for 24 hours
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SOz Sources
Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring
IC Engines (SL BAAQMD 9-1-302 Exhaust Point Limit: QuarterlySulfur
through $6) <300 ppmv (dry) of S® Analysis ofFuel and
and WasteGas and Record
Waste Gas Flare (8)
IC Engines (SL BAAQMD Condition Exhaust Point Limit: Quatrterly Sulfur
through S6) #25465, Part 8 <300 ppmv (dry) of SO2 Analysis of Fuel and
And Records
Fuel Sulfur Content And Annual Source
<150 ppmv of TRS Test
measured as H2S
Waste Gas Flare (8) | BAAQMD Condition Exhaust Point Limits: Annual Source Test
#26865 Part 8 <300 ppmv (dry) of S@

Maximum potential sulfurdioxide (SQ) emissions are calculated below for all combustion
sources followed by a discussion of each applicable limit related to sulfur dioxide emissions.
Definitions of the terms used below are contained in the glossary.

Table4. Summary ofuel TRS Data MeasureduringRecent Source Testgm)

Year | Oct. 2012| Sep. 2013| Sep. 2014| Sep. 2015 Sep. 2016 Sep. 2017
S1 455 49.3 6.17 31.2 32.1 139
S2 6.69 49.3 6.17 31.2 32.1 139
S3 4.17 49.3 6.17 31.2 32.1 139
S4 20.9 49.3 6.17 31.2 32.1 141
S5 47.2 49.3 6.17 31.2 32.1 141
S6 23.1 49.3 6.17 31.2 32.1 141
A-8? 5481 | 6585/3869| 2021 102 130.8 -

a. Results presented here are from treated landfill carrier gas and TSA purge (scayenger)
b. TRS in plant inlet as §$, before TSA gas treatment.

Potential to Emit Calculations for Landfill Gas Fired Combustion Equipment
(S1, S2, S3, S4,S5, S6 andA-8)

Source 1 through éresubject to a permit condition (BAAQMD Condition28465 Part8) that
limits the sulfur oncentration in landfill gas tb50ppmv (expressed as8l).

(15013 H2S/1 MM ft LFG)/(387 ft3 H2S/lbmol H:S)*(1 Ibmol SQ/1 Ibmol HS)*
(64.06 pounds SgZibmol SQ)/(500MM BTU/MM ft 2 LFG) = 0.0197Ibs SQ/MM BTU

Hourly emissiondor each engine
(0.0497 Ibs/MM BTU)*(21.3 MM BTU/hr)1.058 lbs S@hour
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S-1 through $6:
(0.0497 Ibs/MM BTU)*@1.3MM BTU/hr)*(8760 hr/yr)*(0965annual factor}2000 |bs/ton)
= 4.474 tonslyear S@each

Regulation 91-301 limits ground level sulfur dioxideoncentrations at the fence line.
Compliance with Section-2302 below is expected to ensure compliance with these ground
level limits. Therefore, additional monitoring for the ground level limitsosnecessary.

Regulation 91-302 limits the sulfur dioxide concentration in any exhaust gas to 300 ppm.of SO
Note that this limit is not referenced to any particular oxygen concentration, and therefore applies
to the as measured conditions of thaaust streamWaste gas flaré\-8 is subject tahis rule.
Assuming the landfill gas contains a minimunb6% methane with a minimum heat content of
496.9BTU/scf and an Hactor of 986 dscf of flue gas at 0% Oper MM BTU, this sulfur
concentration igquivalent to the following emission factor:

The exhaust gas from theaste gas flargypically contains 109%4.5% oxygen. Assuming the flare
exhaust stream contains 10% oxygen, the outletc®@centration from the flare will be no more
than: 675ppmv of SQ at 0% Q)*(20.9-10)/(20.90) = 300ppmv of SQ

(2750ft3 H2S/MM ft3 LFG)*(1 ft3 SOy/1 ft3 H2S)/(496.9MM BTU/MM ft3 LFG)/(0.009826 MM
ft3 flue/MM BTU) = 575ft3 of SQ/MM ft2 flue gas at 0% oxygen 575ppmv of SQ at 0%
oxygen

(2750ft3 H,S/1 MM ftt LFG)/(387 & H2S/Ibmol H:S)*(1 Iomol SQ/1 Ibmol HS)*
(64.06 pounds SgZibmol SQ)/(496.9MM BTU/MM ft*LFG) = 0916lbs SQ/MM BTU

Hourly emissions for A8:
(0.916lbs/MM BTU)*(12 MM BTU/hr) =10.992 Ibs S@hour

A-8:
(0.916lbs™MM BTU)* (79,000MM BTU/hr)/(2000 lbs/ton) =36.182tons/year S@

The maximum potential sulfur dioxide emission rate from all landfill gas combustion equipment
is 63.029tons/year.

Engines: BAAQMD Condition # 25465 Part 8. This permit condition limits the sulfur
concentration in the landfill gdsel delivered to the enginés 150 ppmv of TRS, expressed as

H>S dry, in order to meet new source review requirements for-ih#m®ugh 6IC Engines Staff

has proposed permit conditions (ConditioR5465 Part8) that will require theengine fuelto be
monitored for TRS content anquarterlybasis to ensure compliance with this landfdsgsulfur
concentration limit. Since this fuel is produced from the gas treatment system, which removes
sulfur as well as organic compounds, the fuel sulfur content is not expected to vary appreciably.
Therefore, he proposedquarterly monitoringfrequency is appropriate for demorasing
compliance with this limit.

Flare: BAAQMD Condition # 26865, Part 8:Regulation 91-302 limits the sulfur dioxide

concentration irA-8 Flareexhaust gas to 300 ppmv of 5@ also describgthe annual monitoring
procedures that will demonstrate compliance with this limibnual monitoring is appropriate
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because the flare has a low annual operating rate of about 30%. In ad@ktMountain Landfil]
the source of the landfill gas for #hsite submitted an application in 2018 to install &5Hreatment
system in the header of the gas collection system. Wishatiatement system installed, sulfur
contents in thevaste gasedelivered to A8 flareshoulddecline in future years.

POCDiscussion:
POC Sources
Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring
IC Engines (S1 BAAQMD 8-34-301.4 < 120 ppmvof NMOC Quarterly CO
through S6) asCH@ 3% Q Monitoring and
Annual Source Testnd
Records
IC Engines (SL BAAQMD Condition <0.20 g/bhphour POC and Quarterly CO
through S6) #25465, Part 7 < 40ppmvof NMOC Monitoring and
as CH @ 15% O, Annual Source Test an
Records
Waste Gas Flare (8) | BAAQMD 8-34-3013 >98% NMOC destruction or Continuous
And < 30ppmvof NMOC Temperature
BAAQMD Condition asCH@ 3% Q Monitoring and
#26865, Part 4 Annual Source Tests
and Records

Maximum potential POC emissions are calculated below for all combustion sources followed by
adiscussion of each applicable limit related to POC emissions. Definitions of the terms used
below are contained in the glossa®OC emission factors measured during recent source tests
(Table 5and § indicated the engines have been in compliance witestom limits set in Permit
Condition 25465 Pait (0.20 g/bhp-hr for S-1 through 6 andRegulation 834-301.3 and &4-

301.4 @0 ppmv as CH@ 3% Q for the flare and 12ppmv as CH@ 3% Q for the engines).

Table5. Summary oPOCData Measured During Recent Source Tests (gHthp

Year | Oct. 2012| Sep. 2013 Sep. 2014| Sep. 2015| Sep. 2016| Sep. 2017
S1 0.18 0.063 0.040 0.062 0.050 0.09
S2 0.17 0.095 0.091 0.023 0.035 0.07
S3 0.18 0.071 0.107 0.050 0.059 0.07
S4 0.18 0.068 0.031 0.044 0.043 0.06
S5 0.17 0.061 0.083 0.044 0.022 0.07
S6 0.18 0.065 0.097 0.067 0.020 0.07
A-8 0.02 - - - - -
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Table 6. Summary of POC Data Measured During Recent Source Tests (ppmv@ 3% O
Year | Oct. 2012| Sep. 2013 Sep. 2014| Sep. 2015] Sep. 2016| Sep. 2017
S1 111 42 27.8 40.3 35.9 60.3
S2 108.7 61.7 59.4 15.1 25.2 44
S3 110.4 47.6 73.5 32.6 43.7 51.9
S4 114.3 46.6 21.2 28.9 28.4 44.4
S5 107.9 42.6 57.3 28.7 15.3 47.3
S6 110.5 43.4 65.1 43 13.8 44.8
A-8 55 - - - - -

Potential to Emit Calculations for Landfill Gas Fired Combustion Equipment
(51, S2, S3, S4, S5, S6 and AB)

The waste flush gas will be abated by th8 ASA Waste Gas Flare, which can burn up2dM
BTU/hour or400scfm of waste gas at 50% methane. If necessary, this waste gas will be blended
with a carrier gas (filtere@x Mountainlandfill gas) to ensure the flare has a sufficient inlet heat
rate for the flare to run properly. However, worst case emission®edllr when the flare is
burning waste flush gas alone. Th&Aklare will meet the requirements of Regulatie848301.3

by achieving either a minimum of 98% by weight destruction of the NMOC in the waste flush gas
or by emitting no more than 30 ppmv oMDC expressed as:@t 3% Q from the outlet of the

flare. Maximum permitted emissions fof7Sabated A8 will be based on the higher of the two
allowable flare NMOC limits.

If the A-8 Flare is operating at maximum capacity on waste flush gas with thienoma expected
NMOC content, the 98% by weight NMOC destruction efficiency limit is equal to an emission
rate of 02 pounds/hour of NMOC, as calculated below.

(12 E6 BTU/hour)/(496.943 BTU/scf flush gas)*(10,000 scf NMOC/1E®6 scf flush gas)/

(387.006 scf NMDC/Ibmol NMOC)*(16.04 Ibs NMOC/Ibmol NMOC)*

(1.00:0.98 Ibs NMOC emitted/lb NMOC) = ®pounds/hour of NMOC emitted

If the A-8 Flare is operating at maximum capacity on waste flush gas, the 30 ppmv NMOC outlet
concentration limit is equal to an emsisn rate of 0.67 pounds/hour of NMOC, as calculated
below.

(12MM BTU/hour)*(9605 sdcf flue gas at 0%MMM BTU)*

[(20.95-0)/(20.953) scf flue gas at 3% £&cf flue gas at 0% £]*

(30 scf NMOC/1ES6 scf flue gas at 3% 02)/(387.006 scf NMOC/Ibmol NMOC)*

(16.04 Ibs NMOC/Ibmol NMOC) = 06 pounds/hour of NMOC emitted

The maximum permitted emission rate for precursor organic compounds (POC) is the higher of
the two possible NMOC emission rate limits that were determined above. Due to the high inlet
NMOC concentration in the waste flush gas, tH&48301.3 requirement to achieve 98% NMOC

destruction efficiency results in the higher residual NMOC emission rate than the NMOC outlet

23



Permit Evaluation and Statement of Basis: Site B7040Ameresco Half Moon Bay, LLC
Application # 21226 12310 San Mateo Roadhlf Moon Bay, CA 94019

concentration limit. Therefore, the maximum permitted POC emission raiglieoA8 Flare is
0.2 pounds/hour.

As discussed in the NSR application AN 26777, unabated POC emissions-& &R
condensation tank is 0.35 Ib/yr and will be vented to tf&fkare for abatement. Abated POC
emission from 8 LFG condensation tank negligible (2.63 E6 ton per year).

The maximum potential POC emissions from all landfill gas combustion equipme&tt. a8k
tons/year

Potential to Emit for & LFG-Fired IC EnginéV: 4.989tons/year oPOC

Potential to Emit for £ LFG-Fired IC Enginé": 4.989tons/year of POC
Potential to Emit for 8 LFG-Fired IC EnginéV: 4.989tons/year of POC
Potential to Emit for 8t LFG-Fired IC Enginé": 4.989tons/year of POC
Potential to Emit for $ LFG-Fired IC EnginéV: 4989 tons/year of POC
Potential to Emit for % LFG-Fired IC Enginé": 4.989tons/year of POC
Potential to Emit for A8 Waste Gas Flafé: 0.657tons/year of NOx

(1) Maximum potential annual POC emissions from the engines were determined based on the npasisitolm
operating rate96.3% annual factor and the maximum permitR@CEmission factor 00.2 g/bhphr.

(0.2 g/bhphr)* (2677 bhp/hr)*(87660.965 hours/year)/(453.6 g/lb)/(2000 Ibs/ton) 4989 tons/year oPOC

(2) Maximum potential annual PO&nissions from the flare were determined based on the maxiraunitied
operating rate75% annual factor, and the maximum permitRXldCEmission factor of 0.2 Ib#:

(0.2 Ibhn)*(8760 hours/year)*5% annual use)/(2000 Ibs/torg 0.657tons/yeanf POC

Engines: BAAQMD Condition # 25465, Pait and 12 As required by Regulation 8, Rule 34,
NMOC emissions landfill gas fired IC engines should monitored by a key emission control system
operating parameter. Since NMOC emissions typically followstmae trend as CO emissions,

CO concentration will be used as the key operating parameter for these engines, and CO is
monitored on a quarterly basis. Part 12 requires annual source testing for POC emissions.

Flare: BAAQMD Condition # 26865, Parts 4 abd As required by Regulation 8, Rule 34, flare
temperature is monitored on a continuous basis to demonstrate that NMOC emissions are
adequately controlled. This continuous monitoring requirement is reflectedihedition,Part

9 requires annual soce testing for POC emissions.

PM Discussion:

PM Sources
Emission Limit Federally Enforceable
S# & Description Citation Emission Limit Monitoring
IC Engines &1 BAAQMD 6-1-301 No darkerthan: Visual Observation
through $6) and SIP 6301 Ringelmann No. 1
and for periods of more than:
Waste Gas Flare (8) 3 minutes in any hour
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PM Sources

Emission Limit

Federally Enforceable

S# & Description Citation Emission Limit Monitoring
IC Engines &1 BAAQMD 6-1-302 and No more than: Visual Observation
through S6) SIP 6302 20% opacity
and for periods of more than:
Waste Gas Flare (8) 3 minutes in any hour
IC Engines -1 BAAQMD 6-1-3101, < 0.15 grains/dscf Source Testing
through $6) BAAQMD 6-1-310.2, (every 5 years)
And SIP 6310 and Records
Waste Gas Flare (8) | BAAQMD 6-1-310.1 <0.15 grains/dscf None
And SIP 6310

Maximum potential P\b emissions are calculated below for any sources listed above that have a
PM limit and no proposed monitoring for that limit.

Potential to Emit Calculations for Landfill Gas Fired Combustion Equipment
(S1, S2, S3, S4, S5, S6 and A8)

Maximum potentl annualPMzo emissions from the engines were determined based on the
maximum possible operating rag8.3% annual factor and the maximum permitidio
emission factor 00.095g/bhphr.

S$1,S2,S3, S4, S5, and $6:

(0.095¢g/bhp-hr)*(2677bhp/hr)*(8760.965 hours/year)/(453.6 g/Ib)/(2000 Ibs/ton)

= 2.370tons/year of Phb each(2150 kg/year per engine)

PM10 emissions from 6 IC engines:
2.370 tons/year * 6 = 1412 tons/year

PM Emission calculationfor A-8 are based on emission factarfr AP-42 Table 2.4 (17 pounds
per million cubic feet of methane in the equation bg)@and the maximum capacities of tharé
(17 pounds PMo/MM ft2 CH4)*(0.50 MM ft3 CHJ/MM ft3 LFG)/(496.943 MM BTU/MM scf)

= 0.017lbsMM BTU

A-8:
(0.017Ilbs™MM BTU)*(79,000 MM BTU/y)/(2000 Ibs/ton) =0.676tons/year P\b
(or 613 kglyear)

From Application #12649 in Appendix Che maximum potential particulate emissions from all
landfill gas combustion equipmetwmbinedare1425tons/year of Pb.

BAAQMD Regulation 61-301 for Landfill Gas Fired Combustion Equipmestl S2, S3, S4,

S5, S-6, and A8): Visible particulate emissions amermally not associated with combustion of
gaseous fuels, such as natural gas or landfill gas. Maximum potential emissions from all landfill
gas combustion equipment atd.9 tons/year of PNb. Since particulate emissions are not
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substantial and violatis of Ringelmann 1.0 limit are not expected, periodic monitoring for the
Ringelmann limit would not be appropriate foe tombustion equipment.

BAAQMD Regulation 61-310 forLandfill Gas Fired Combustion Equipme&1, S2, S3, S

4, S5,S6, and A8): BAAQMD Regulation 61-310.1 limits Total Suspended Particulate
(TSP)emissions from any source to 0.15 grains per dry standard cubic foot (gr/dscf) of exhaust
volume. Sources with a PTE of more than 1000 kg/yearsaibject to BAAQMD Regulation-6
1-310.2. Since these engines have a PTE of 2150 kg/year, these engines are suly8t0t@ 6

and the testing requirements ¥1%04. The A8 Flare has a PTE less than 1000 kg/year;
therefore, 61-310.2 does not apply.

Using the applicable AB2 emission factors and the maximum landfill gas methane content
(60% CHs), the maximum PN emission rates from these devices are determined below:

S-1 through 6 IC Engines with a total 1i2.365 tons/year of Pl emissions:
(0.095 g PMig/bhp-hr) (2677 bhp /(453.6 g/lb) (667 scf LFG/min)*(60 min/hr) *(7000
grains/pound)*/(5.5279 ¥flue gas, dry, 0% @ft® LFG) = 0.A8grains/dscf @ 0% ©

A-8 Landfill Gas Flare with a maximum 6f268 tons/year of PN emissions:
(17 pound$PM1o/1E6 f CH4)*(7000 grains/pound)*(®0 ft2 CH4/ft® LFG)/
(5.5279 ft flue gas, dry, 0% @ft> LFG) = 0.0B grains/dscf @ 0% ©

For the engines, the new testing requirement of once every five years was found to be appropriate
for devices emitting 2W0-8000 kg/year during the recent rule amendments.

The compliance margin with the RegulatiorBB0 limit are: 11.5:1 for the flare. Periodic
monitoring for compliance with this limit wouldot be appropriate for th small waste gas fired

flare, because the Regulation163101 grainloading limit is far above any expected PM
emissions and particulate emissions friv@device are low.

VIIl. Test Methods

This section of the permit lists test methods that are associated with standards indDisthet

rules. Itis included only for reference. In most cases, the test methods in the rules are source test
methods that can be used to determine compliance but are not required on an ongoing basis. They
are not applicable requirements.

If a rule or permit condition requires ongoing testing, the requirement will also appear in Section
IV of the permit.

IX. Permit Shield:

The District rules allow two types of permit shields. The permit shield types are defined as follows:
(1) A provision in a major facility review permit that identifies and justifies specific federally
enforceable regulations and standards are not aplgitaa source or group of sources, orA2)
provision in a major facility review permit that identifies and justifies specific federally
enforceable applicable requirements for monitoring, recordkeeping and/or reporting which are
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subsumed because oth@phcable requirements for monitoring, recordkeeping, and reporting in
the permit will assure compliance with all emission limits.

The second type of per mi tiwhite hPapel 2 forilmproved | o we ¢
Implementation of the Part 70 Operatingriits Progrand. The District uses the second type of

permit shield for all streamlining of monitoring, recordkeeping, and reporting requirements in Title

V. permits. The Districtds program does not a

No permit shields were requested by the applicant.

X. Revision History:

This section of the permit summarizes each revision to the permit. The Distaadirgythis
initial Title V applicationin Section X.

XI. Glossary

This section of th@ermit defines and explains acronyms, abbreviations, and other terms that are
used in this permit.

D. ALTERNATE OPERATING SCENARIOS

No alternate operating scenario has been requested for this facility.

E. COMPLIANCE STATUS

An August2, 2018 office memorandum from the Director of Compliance and Enforcement, to the
Director ofEngineeringpresents a review of the compliance recordraérescdHalf Moon Bay

LLC (Site #B87040). This review was initiated as part of the District evaluation afplication

for an initial Title V permit and is contained in Appendix A.

The Compliance and Enforcement Division staff has reviewed the compliance history for
AmerescdHalf Moon Bay LLC for theperiod from 4/10/2013 through 7/17/2018lost recently,

the owner certified that all equipment was operating in compliandéoeemberl4, 2019. The
Compliance and Enforcement Division staff found negomg noncompliance and no recurring
pattern of violations.

The Compliance and Enforcement Division staffiewed the compliance history for this site from

April 1, 23 throughJuly 17, 2018. During this period, activities known to the District include:

1 The District issued Notices of Violation. Oneviolation wasissued forA-7 SCR system
abating S1 engine was not operatirfgr a shot period of time One violation wasssued
becausehe site had temperature excursiom#\-8 flarefor 15 days and failed to report the
occurrence to the District within 96 hourAnother violationindicated that the & failed to
meet their minimuntombustion zone temperature limits on their flare for a period of time.
The facility corrected this problem anbete have beeno temperature excursions since
December 30, 20140ne violation was issued because the site weaware they were subject
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to the leak detection and repair (LDAR) landfill operating requirements, and subsequently
failed to perform quarterly testing required by District Regulati®4.8All the violations have
achieved compliance.

1 The District receiedno ar pollution complaints allegingmerescaHalf Moon Bay LLC as
the source of odors.

1 The facility is not operating under an Enforcement Agreement, a Variance, or an Order of
Abatement.

The Compliance and Enforcement Division has determined thath# periods reviewed,
AmerescoHalf Moon Bay LLC was in intermittent compliance. However, there is no evidence
of ongoing noncompliance and no recurring pattern of violations that would warrant
consideration of a Title V permit compliance schedule.

F. DIFFERENCES BETWEEN THE APPLICATION AND THE PROPOSED PERMIT

Theinitial Title V permit application was submitted Qttober27, 2009, the Authority of
Construct was issuezh August 24, 2007. The Permit to Operate was issueldebruary 5,

2013. This version is the basis for constructing the proposed Title V peRsiisions were
made tdnitial Title V Application#21226as a result of changes at the facility that were made
pursuant toNSR Application #27766. Differences between the application and the proposed
permit include the following:

A Permit to Operate was issued feB&EFG Condensate Solvent Tank 7/132018.
In addition to the changes discussdibve,the Distict proposed modifications to the permit
conditions for the equipment at this facility after the authority to construct was first issued and

after the permits to operate were issued. All permit condition modificatiodssatessed inletail
in Section Cof this document.
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APPENDIX A
BAAQMD COMPLIANCE REPORT
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COMPLIANCE & ENFORCEMENT DIVISION
Inter-Office Memorandum
August 2, 2018
TO: DAVIS ZHU - AIR QUALITY ENGINEER, ENGINEERING
FROM: ED GIACOMETTI - SAQS, COMPLIANCE & ENFORCEMENT
SUBJECT: REVIEW OF COMPLIANCE RECORD OF:
AMERESCO HALF MOON BAY, LLC: SITE #B7040

Background

This review was initiated as part of the District evaluation of an application by
AMERESCO HALF MOON BAY, LLC (AMERESCO) for a Title V Permit. It is standard
practice of the Compliance and Enforcement Division to undertake a compliance record
review in advance of a renewal of a Title V Permit. The purpose of this review is to
assure that any non-compliance problems identified during the prior five-year permit
term have been adequately addressed, or, if non-compliance persists, that a schedule
of compliance is properly incorporated into the Title V permit compliance schedule. In
addition, the review checks for patterns of recurring violation that may be addressed by
additional permit terms. Finally, the review is intended to recommend, if necessary, any
additional permit conditions and limitations to improve compliance.

AMERESCO is a landfill gas-to-electricity power plant located in Half Moon Bay, CA.
AMERESCO can produce approximately 11.4 Megawatts of electricity using landfill gas.

Compliance Review

Compliance records were reviewed for the time period from 4/10/2013 through
7/17/2018. The results of this review are summarized as follows.

1. Violation History

Staff reviewed AMERESCO Annual Compliance Certifications and found no ongoing
non-compliance and no recurring pattern of violations.

Staff also reviewed the District compliance records for the review period. During this
period AMERESCO activities known to the District include:
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REVIEW OF COMPLIANCE RECORD OF
Ameresco Half Moon Bay, LLC: SITE 2B7040
August 2, 2018

Page 2 0of 3

District-issued 4 Notice of Violations:

. Date Date #of Disposition
NOV# Regulation et A Days Comments
A52289A 2-1-307 2/8/13 4/10/13 1 SCR not operating Resolved
4/10/13 Annual cert. not Resolved
A52289B | 2-6-426.2 2/8113 1 submitted
10/8/14 Flare temp. excursions | Resolved
A53908A 2-6-307 2/8/13 1 2/8/13-3/15/14
A53908B 1-523.3 2/8/13 10/8/14 1 Late Reporting Resolved
A53955A | 8-34-503 10/21/08 | 9/30/14 0 No quarterly testing NFA
A539558 | 8-34-501.6 | 10/21/08 | 9/30/14 0 No records NFA
17116 Temp. excursion = 1% | Resolved
AS53969A 2-6-307 12/30/14 1 deviation slowEance

NOV A52289 indicated that for a short period of time, the site was not operating their
selective catalytic reduction (SCR) unit on one of their engines, which is required to
abate NOx. Additionally, NOV A52289 indicated that the site failed to submit their
annual compliance certifications from 2010 to 2012, pursuant to Title V Authority to
Construct (A/C) operating conditions. NOV A53908 indicated that the site had
temperature excursions for 15 days and failed to report the occurrence to the District
within 96 hours. NOV A53955 indicated that the site was unaware they were subject to
leak detection and repair (LDAR) landfill operating requirements, and subsequently
failed to perform quarterly testing required by District Regulation 8-34. The site
inevitability was cited for failure to have records pertaining these tests. The NOV was
determined to need No Further Action (NFA) upon performing tests and achieving
compliance. NOV A53969 indicated that the site failed to meet their minimum
combustion zone temperature limits on their flare for a period of time. There have been
no temperature excursions since December 30, 2014. All the above violations have
achieved compliance.

2. Complaint History

The District did not receive any air pollution complaints alleging AMERESCO as the
source.

3. Reportable Compliance Activity

Reportable Compliance Activity (RCA), also known as “Episode” reporting, is the
reporting of compliance activities involving a facility as outlined in District
Regulations and State Law. Reporting covers breakdown requests, indicated
monitor excesses, pressure relief device releases, inoperative monitor reports and
flare monitoring.
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REVIEW OF COMPLIANCE RECORD OF
Ameresco Half Moon Bay, LLC: SITE #B7040
August 2, 2018

Page 3 of 3

Within the review period, the District received 16 notifications (temperature
excursion, gas control valve malfunctions and data collection systems errors) for
RCA’s. Two of the RCA’s were determined to be in violation. NOV A53908 and NOV
A53969 were issued for RCA 06R77 and RCA 06T02, respectively, both due to a
temperature excursion. There are 4 remaining RCA’s (07F38, 07F39, 07F52,
07H13) which are currently pending.

4. Enforcement Agreements, Variances, or Abatement Orders

There were no enforcement agreements, variances, or abatement orders for
AMERESCO over review period.

Conclusion

Following the review of all available facility and District compliance records from
4/10/2013 to 7/17/2018, the District's Compliance and Enforcement Division has
determined that AMERESCO was in intermittent compliance from the initial permit
period through the present. AMERESCO has demonstrated no evidence of ongoing
non-compliance and no recurring pattern of violations that would warrant consideration
of a Title V permit compliance schedule for this facility.
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APPENDIXB

GLOSSARY
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ACT
Federal Clean Air Act
AP-42
An EPAD o ¢ u m€@ampilatifin of Air Pollutant Emission Factors t hat i s used to e
emissions for numerous sourcetypést i s avail able elect:ronically

http:/www.epa.gov/ttn/chief/ap42/index.html

APCO
Air Pollution Control Officer: Head of Bay Area Air Quality Management District

ARB
Air Resources Board

ASTM
American Society of Testing and Materials

ATC
Authority to Construct

ATCM
Airborne Toxic Control Measure

BAAQMD
Bay Area Air Quality Management District

BACT
Best Available Control Technology

BARCT
Best AvailableRetrofit Control Technology

Basis
The underlying authority which allows the District to impose requirements.

C1
An organic chemical compound with one carbon atom, for example: methane

C3
An organic chemical compound with three carbon atom&Xample: propane

C5
An organic chemical compound with five carbon atoms, for example: pentane

C6
An organic chemical compound with six carbon atoms, for example: hexane

CAA
The federal Clean Air Act
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CAAQS
California Ambient Air Quality Standards
CAPCOA
California Air Pollution Control Officers Association
CARB
California Air Resources Board (same as ARB)
CCR
California Code of Regulations
CEC
California Energy Commission
CEQA
California Environmental Quality Act
CEM
A fAcontimssei®n monitorod is a monitoring devic

measurement of some pollutant (e.g. NOx concentration) in an exhaust stream.

CFR

The Code of Federal Regulations. 40 CFR contains the implementing regulations for federal
environnental statutes such as the Clean Air Act. Part9%®f 40 CFR contain the
requirements for air pollution programs.

CH4 or CH4
Methane

CIWMB
Californialntegrated Waste Management Board

CcO
Carbon Monoxide

CO2 or CO,
Carbon Dioxide

Cumulative Increase

The sum of permitted emissions from each new or modified source since a specified date
pursuant to BAAQMD Rule 2-403, Permit Conditions (as amended by the District Board on
7/17/91) and SIP Rule-2-403, Permit Conditions (as approvey EPA on 6/23/95). Used to
determine whether threshelichsed requirements are triggered.

District
The Bay Area Air Quality Management District
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E6, E9, E12

Very large or very small number values are commonly expressed in a form s@méetlfic
notation, which consists of a decimal part multiplied by 10 raised to some power. For example,
4.53E6 equals (4.53) x (90= (4.53) x (10x10x10x10x10x10) = 4,530,000. Scientific notation

is used to express large or small numbers withoutngribut long strings of zeroes.

EL
Emission limit

EPA
The federal Environmental Protection Agency.

Excluded
Not subject to any District regulations.

Federally Enforceable, FE

All limitations and conditions which are enforceable byAkeinistrator of the EPA including

those requirements developed pursuant to 40 CFR Part 51, subpart | (NSR), Part 52.21 (PSD),
Part 60 (NSPS), Part 61 (NESHAPSs), Part 63 (MACT), and Part 72 (Permits Regulation, Acid
Rain), including limitations and conditis contained in operating permits issued under anr EPA
approved program that has been incorporated into the SIP.

FID
Flame lonization Detector

FP
Filterable Particulate as measured by BAAQMD MethodlSTParticulate.

FR
Federal Register

GLM
Ground Level Monitor

Grain
1/7000 of a pound

HAP

Hazardous Air Pollutant. Any pollutant listed pursuant to Section 112(b) of the Act. Also refers
to the program mandated by Title I, Section 112, of the Act and implemented by 40 CFR Part
63.

H2S or H.S
Hydrogen sulfide

H2S04 or H,SO,
Sulfuric Acid

H&SC
Health and Safety Code
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Hg
Mercury

HHV
Higher Heating Value. The quantity of heat evolved as determined by a calorimeter where the
combustion products are cooled to 60F and all water vajgonensed to liquid.

LFG
Landfill gas

LHV
Lower Heating Value Similar to the higher heating value except that the water produced by
the combustion is not condensed but retained as vapoftfat 60

Long ton
2200 pounds

Major Facility

A facility with potential emissions of: (1) at least 100 tons per year of regulated air pollutants,
(2) at least 10 tons per year of any single hazardous air pollutant, and/or (3) at least 25 tons per
year of any combination of hazardous air pollutants, or such lessertgudriazardous air
pollutants as determined by the EPA administrator.

MFR
Major Facility Review. The District's term for the federal operating permit program mandated
by Title V of the Federal Clean Air Act and implemented by DisRietjulation 2, Rule 6.

MOP
The District's Manual of Procedures.

MSDS
Material Safety Data Sheet

MSW
Municipal solid waste

MTBE
Methyl tertiarybutyl ether

MW
Molecular weight

N2 or Nz
Nitrogen

NA
Not Applicable

NAAQS
National Ambient AirQuality Standards
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NESHAPS
National Emission Standards for Hazardous Air Pollutants. See in 40 CFR Parts 61 and 63.

NMHC
Non-methane Hydrocarbons (Same as NMOC)

NMOC
Non-methane Organic Compounds (Same as NMHC)

NO2 or NO:
Nitrogen Dioxide

NOXx or NOy
Oxides of nitrogen.

NSPS

Standards of Performance for New Stationary Sources. Federal standards for emissions from
new stationary sources. Mandated by Title I, Section 111 of the Federal Clean Air Act, and
implemented by 40 CFR Part 60 and District Ration 10.

NSR

New Source Review. A federal program for-pomstruction review and permitting of new and
modified sources of pollutants for which criteria have been established in accordance with
Section 108 of the Federal Clean Air Act. Mandated itig Tof the Federal Clean Air Act and
implemented by 40 CFR Parts 51 and 52 and District Regulation 2, Rule 2. (Note: There are
additional NSR requirements mandated by the California Clean Air Act.)

0O2o0r O,
Oxygen

Offset Requirement
A New Source Review requirement to provide federally enforceable emission offsets for the
emissions from a new or modified source. Applies to emissions of POC, NOx, PM10, and SO2.

Phase Il Acid Rain Facility
A facility that generates electricity for sale thghufossitfuel combustion and is not exempted
by 40 CFR 72 from Titles IV and V of the Clean Air Act.

POC
Precursor Organic Compounds

PM
Particulate Matter

PM10 or PMlo
Particulate matter with aerodynamic equivalent diameter of less than or equahicrdi@s

PSD

Prevention of Significant Deterioration. A federal program for permitting new and modified
sources of those air pollutants for which the District is classified "attainment” of the National
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Air Ambient Quality Standards. Mandated by Titlefltlhe Act and implemented by both 40
CFR Part 52 and District Regulation 2, Rule 2.

Regulated Organic Liquid

ARegul ated organic |liquidso ae those |liquids w
regulation, when processed at a ligh@hdling @eration. For example, refinery marine
terminal s, regul ated organic | iquids are defin

RCRA
Resource Conservation and Recovery Act

RWOCB
Regional Water Quality Control Board

S
Sulfur

Short ton
2000pounds

SIP

State Implementation Plan. State and District programs and regulations approved by EPA and
developed in order to attain the National Air Ambient Quality Standards. Mandated by Title |
of the Act.

SO2 or SQ
Sulfur dioxide

SOCMI
Synthetic Oganic Compound Manufacturing Industry

TAC
Toxic Air Contaminant (as identified by CARB)

THC
Total Hydrocarbons (NMH(lus nethane)same as TOC)

Therm
100,000 British ThermaJnits

Title V

Title V of the federal Clean Air Act. Requires a federallfoereable operating permit program
for major and certain other facilities.

TOC
Total Organic Compounds (NMO@us nethane, same as THC)

TPH
Total Petroleum Hydrocarbons
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TRMP

12310

Toxic Risk Management Plan

TRS

Site B7040Ameresco Half Moon Bay, LLC
San Mateo Roadhlf Moon Bay, CA 94019

Total Reduced Sulfuwhich is a measure ¢iie amount of sulfucontaining compounds in a gas
stream, typically a fuel gas stream, including, but not limited to hydrogen sulfide. The TRS content
of a fuel gas determines the concentration of ®@ will be present in the combusted fuel gas,
sincesulfur compounds are converted to,®9 the combustion process.

TSP

Total Suspended Particulate

TVP

True Vapor Pressure

vVOC

Volatile Organic Compounds

Units of Measure:

atm
bbl
bhp
btu
BTU
C
cfm
dscf
F
ft3

g
gal
gpm
ar
hp
hr

in
kW

atmospheres

barrel of liquid (42 gallons)
brakehorsepower
British Thermal Unit
British Thermal Unit
degrees Centigrade
cubic feet per minute
dry standard cubic feet
degrees Fahrenheit
cubic feet

grams

gallon

gallons per minute
grains

horsepower

hour

inches

kilowatts

pound

poundmole

inches

maximum

square meter

cubic meters

minute

million
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Units of Measure:

MM = million

MM BTU = million BTU

M cf = one thousand cubic feet

MMcf = million cubic feet

Mg = mega grams

MW = megawatts

ppb = parts per billion

ppbv = parts per billion, by volume

ppm = parts per million

ppmv = parts per million, by volume
ppmw = parts per million, by weight

psia = pounds per square inch, absolute
psig = pounds per square inch, gauge
scf = standard cubic feet

scfm = standard cubic feet per minute
sdcf = standard dry cubic feet

sdcfm = standard dry cubic feet per minute
yd = yard

yd® = cubic yards

yr = year
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APPENDIX C

Engineering Evaluation
Permit Application No. 12649

42



Permit Evaluation and Statement of Basis: Site B7040Ameresco Half Moon Bay, LLC
Application # 21226 12310 San Mateo Roadhlf Moon Bay, CA 94019

Final Engineering Evaluation

Authority to Construct
and
Prevention of Significant Deterioration
(PSD) Permit

Ameresco Half Moon Bay, LLC
Landfill Gas-to-Energy Facility
at the
Ox Mountain Landfill
Half Moon Bay, California

Bay Area Air Quality Management District
Permit Application Number 12649

August 2, 2007

Donald Van Buren, P.E.
Senior Air Quality Engineer
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Application # 12649 Ameresco Half Moon Bay Landfill Gas-to-Energy Facility
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l.  Background

This is the Bay Area Air Quality Management District {BAAQMD) Final Engineering Evaluation of
Authority to Construct and federal Prevention of Significant Deterioration {PSD} Permit for the Amere:
Half Moon Bay, LLC, Landfill Gas-to-Energy Facility at the Ox Mountain Landfill in Half Moon B
California. Amerasco Half Moon Bay, LLC {Ameresco) intends to purchase and burn landfill gas {LFG
spark-ignited reciprocating internal combustion engines to produce electrical power for sale. 7
Ameresco facility will have a total nominal generating capacity of 11.4 MW, The existing tandfill gas fla
will remain under the ownership of the iandfill and may be used 1o prevent excess landfill gas from be
refeased uncontrelled into the atmosphere.

The project includes six GE Jenbacher JGS 616 GS-L.L gensets; each genset includes a GE Jenbac
mode! J 616 GS-E22 engine rated at 2677 bhp that drives a generator to produce approximately 1.9 ¥
Each engine is abated by a CO oxidation catalyst and one engine is abated by a Selective Catal
Reduction {SCR) system. Since these catalytic abatement devices have not been successfully used
LFG fired engines, the BAAQMD is praoviding limited flexibility in this permit for engines to be opera
without being abated by these additional controls. Ameresco is installing a landfill gas treatment systen
remave maisture and contaminants, especially including volatile siloxanes that accelerate catalyst faill
A small flare is being included as part of the landfill gas treatment system and is being permitted a
separate source. : ;

This report describes how the facility will comply with applicable federal, state, and BAAQMD regulatic
including the Best Available Control Technology and emission cffset requirements of the District M
Source Review regulation. Permit conditions necessary to ensure compiiance with applicable rules :
regulations are also included. This document includes a health risk assessment that estimates the imp
of the project emissions on public heaith, and a PSD air quality impact analysis to demonstrate that
project will not interfere with the attainment or maintenance of applicable ambient air quality standards.

Because the Preliminary Engineering Evaluation documented the prefiminary decision of the Air Pollut
Control Officer (APCO) to issue a PSD permit, a public notice was issued on August 3, 2006 to satisfy
requirements of BAAQMD Reguiation 2-2-405. The public inspection and comment period ended
September 11, 2006,

Comments were received directly from the United States Environmental Protection Agency {US EPA})
from the United States Fish and Wildlife Service (Service) via the US EPA. A US EPA comment le!
dated September 7, 2006, is included in Appendix G, All comments were addressed in an inte
evaluation submitted to the US EPA on Qctober 2, 2006, and therefere included in this Final Enginee
Evaluation.

The US EPA glso consdited with the Service on the impacis of the proposed project on the Feder:
tisted threatened California red-legged frog (Rane aurora draytoni) and the Federally-listed endange
San Francisco garter snake (Thamaophis sirtalis lelralaenia). The Service additionsily examined
potential impacts of the project on the flight path of the Federally-listed threatened marbled murn
{Brachyrampus marmeratus marmoralus).  The results of the consultation and an acceptance of
recommendations are discussed further in Section 1V, Statement of Compliance, Part 5, New Sou
Review (Regulation 2, Rule 2, PSD). The Service's Biological Opinion for the proposed project, dz
May 11, 2007 and amended June 12, 2007, is provided in Appendix F.

Il.  Project Description
1. Permitted Equipment
Ameresco Half Maon Bay, LLC (Ameresco) has entered into an agreement to hoth purchase landfill |

from the Ox Mountain Landfill, District Plant Number 2266, iocated at 12310 San Mateo Road in t
Moon Bay and to site a landfilt gas to energy facility at the fandfill. Ameresco submitied this applicatiol
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réquest an Autharity to Construct and Permit to Operate for 6 new IC Engine-Gensets that will burn landf
gas and produce electricity. Some electricity will be used on-site, but most electricity will be scld for of
site use. The proposed IC Engine-Gensets are described below.

Source 1 IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6080 in® displacement, 2677 bhp, 21.3 MI
BTUfhour, burning landfill gas, 1.9 MW nominal power output, abated by A1 Selective Catalyti
Reduction System, Miratech CBL ACIS 20 for NO, abatement, and A2 Oxidation Catalys
Miratech 1Q-34-20 for CO abatement

Source 2 IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6090 in® displacement, 2677 bhp, 21.3 M!
BTUfhour, burning landfill gas, 1.9 MW nominal power cutput, abated by A3 Oxidation Catalys
Miratech 1Q-34-20 for CO abatement

Source 3 IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6090 in® displacement, 2677 bhp, 21.3 M!
BTUthour, burning landfill gas, 1.9 MW nominal power output, abated by A4 Oxidation Catalys
Miratech 1Q-34-20 for CO abatement

Source 4 IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6090 in® displacement, 2677 bhp, 21.3 M!
BTU/hour, burning landfill gas, 1.9 MW nominal power output, abated by AS Oxidation Catalys
Miratech 1Q-34-20 for CO abatement

Source § IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6090 in® displacement, 2677 bhp, 21.3 M!
BTUfhour, burning landfill gas, 1.9 MW nominal power output, abated by A6 Oxidation Catalys
Miratech 1Q-34-20 for CO abatement

Source 6 IC Engine-Genset, GE Jenbacher JGS 616 GS-L.L, 6090 in® displaceménl, 2677 bhp, 21.3 M!
BTU/hour, burning landfill gas, 1.9 MW nominal power output, abated by A7 Oxidation Catalys
Miratech 1Q-34-20 for CO abatement )

The specific engine model for these sources is GE Jenbacher model J 616 GS-E22 engine. Sources
through 6 will initially be operated with the abatement devices described above and their removal |
conditionally allowed in this evaluation.

Landfill gas (LFG} will be delivered to Ameresco’s Plant # 17040 from the Ox Mountain Landfill, Plant
2266, and processed in a custcm LFG Treatment System prior to being used as a fuel. The LF
Treatment System includes water separators, particulate filters, gas compressors, chillers and a G
Jenbacher TSA activated carbon filter system (for the removal of volatile organic silicon compounds frot
the LFG). The activated carbon in the LFG Treatment System will be regenerated in-place with the flus
gas being incinerated by a flare identified as Source 7 described below:

Source 7 Flare, Perennial Energy, Model EGFS-12-400, 400 scfm LFG, 12 MM BTU/hr

The applicant has agreed to make a reasonable attempt to abate the emissions from each engine with th
abatement devices identified above. Ameresco will be required to abate these engines unless th
catalysts fail prematurely. This permit evaluation conditionally allows the removal of one or more of th
abatement devices. This permit evaluation limits Siloxane content in LFG when a catalyst abates an
engine. If all catalysts are removed from service, Siloxane content in LFG will not be regulated s

- Ameresco may remove Source 7 Flare from service and remove the GE Jenbacher TSA activated carbo
filter systemn from the LFG Treatment System,

The Ox Mountain Landfill is currently abated by landfill gas flares. The landfill operator is retaining thos
flares and those flares are not the responsibility of Ameresce.

2. Equipment Operating Scenarios
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There are at least two diverse equipment-operating scenarios that could be evaluated. The equipment-
operating scenario that is used to project maximum emissions assumes operation without any
postcombustion NO, and CO catalytic abatement plus operation of a new landfill gas flare.

Another possible and desirable equipment operating scenario includes operating the six IC engines with
one abated for NO, reduction and all six abated for CO reduction. This option could be expanded to
consider operation with some of the catalysts removed or operation with reduced abatement efficiency or
limited initial operation without abatement. Since this equipment operating scenario results in lower
maximum annual emissions than the above scenario, it is not further evaluated.

Ameresco has requested that each engine be permitted to operate at full load for 86.5% of the year. Each
engine needs some downtime for maintenance. Ameresco has also requested that its flare be permitted
to operate at an annual average firing rate of 75% of full fire, which is 12 million BTU per hour,
Additionally, Ameresco has requested that PM10 emissions be limited fo 14.25 tons in any consecutive
12-month period. The following projected operating scenario was used to calculate maximum annual air
poliutant emissions from the new engines and flare:

8,453.4 hours (96.5% of 8,760 hours) per year of baseload (100% load) operation for each engine
without catalytic abatement '

an average flare firing rate of 75% of 12 MM BTU/hr of LFG for 8,760 hours per year

PM10 emissions be limited to 14.25 tons in any consecutive 12-month period

This operating scenario assumes that the one flare has toxic air contaminant emissions representative of
a landfill gas flare. Since the flare will also incinerate toxic air contaminants adsorbed by the GE
Jenbacher TSA activated carbon filter system, flare toxic air contaminant emissions could be slightly
higher than calculated. However, from a project perspective, this is still a conservative assumption since:
(1) calculated engine toxic air contaminant emissions are not being reduced even though more
contaminants are going to a flare, and (2) concentrated contaminants incinerated at the flare will be
destructed at a higher rate than contaminants incinerated in an engine.

ill. Emissions
1. Subject to NSR for BACT

Engines;

Ameresco reported that the maximum fuel consumption rate for each proposed engine is 21.3 MM
BTU/hour of landfill gas at 50% methane. All District calculations are based on landfill gas containing 50%
methane. The proposed operating times for each engine are 24 hours/day, 365 days/year and 96.5%
availability, resulting in maximum heat input rates of 511.2 MM BTU/day per engine and 180,057 MM
BTU/year per engine. For landfill gas at 50% methane, the maximum landfili gas throughput rates are
1.008 MM scf per day per engine and 355 MM scf per year per engine.

Flare:

Ameresco reported that the maximum fuel consumption rate for the proposed flare is 400 scfm and 12
MM BTUfhour. All District calculations are based on landfill gas containing 50% methane. The proposed
operating times for this flare are 24 hours/day, 365 days/year and 75% annual average firing rate. For
calculation purposes, the average composition of the gas to the flare is assumed to be identical to that of
the LFG, resulting in maximum heat input rates of 288 MM BTU/day and 78,840 MM BTU/year. For
landfill gas at 50% methane, the maximum landfill gas throughput rates are 0.576 MM scf per day and
157.7 MM scf per year.

All emission calculations are based on the maximum LFG throughput rates listed above and the maximum
permitted emission rates discussed below. Detailed maximum criteria emissions are shown in Tables 1

and 2 for engines and the flare, respectively. The emission calculation formulas follow each table. Project
criteria pollutant emissions are summarized in Table 3.
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Table 1. Summary of Maximum Criteria Pollutant Emissions from Sources 1 through 6, IC Engines

Emission | Maximum | IC Engine | IC Engine | IC Engine | Emissions | Emissions | Emissions
Factor, |concentra- |Emissions, |Emissions, |Emissions,j for6IC for6IC for6IC
g/bhp-hr |tionin LFG| Ibs/hr lbs/day tonslyr Engines, | Engines, | Engines,
as S p Ibs/hr Ibs/day tons/yr
NO, (as 0.60 3.54 84.98 14.97 21.25 509.90 89.80
NO32)
co 21 12.39 297.44 52.38 74.36 1784.67 314,30
POC (as 0.20 1.18 28.33 499 7.08 169.97 29.93
CHa)
NPOC 0.05 0.29
SO, 150 ppm 1.05 25.14 443 6.28 150.83 26.56
PM10Q 0.10 0.59 14.16 2,49 3.54 84.98 14.97
without flare {note}
PM10 with 0.085 0.5 13.46 2,37 3.36 80.73 14.22
flare {note)

Note: PM10 emissions from engines plus flare limited to 14.25 tons in any consecutive 12-monith period. See Table 3.

Engine Emission Calculations for Table 1:
For NO,, CO, POC and PM10:
Single engine emissions, Ibs/hr = emission factor in g/bhp-hr * 2677 bhp/453.6 gilb
Single engine emissions, Ibs/day = 24 * Single engine emissions, Ibs/hr
Single engine emissions, Ipy = 0.965 ulilization factor * 365 * Single engine emissions, lbs/day/2000 ibs/ton
Emissions for six engines = Single engine emissions * 6

For SO;: .

Single engine emissions, Ibs/hr = (150 parts $/1,000,000 parts LFG) * 700 scfm LFG * 60 min/hr * 64.06 Ibs SO2/b
mole SO, / 385.3 scf/lb-mole

Single engine emissions. Ibs/day = 24 * Single engine emissions, lbs/hr

Single engine emissions, tpy = 0.965 utilization factor * 365 * Single engine emissions, Ibs/day/2000 lbsfton

Emissions for six engines = Single engine emissions * §

For NPOC:

Single engine emissions, tpy = NPOC emissions from Table for TACs for & engines in Ibs/yr divided Dy (6 engines
2000 Ibsiton)

Emissions for six engines, tpy = NPOC emissions from Table for TACs for 6 engines in Ibs/yr / 2000 ibsfton

Table 2. Summary of Flare Criteria Pollutant Emissions

Emission Maximum Flare Flare Flare
Factors Concentration|Emissions,|Emissions,| Emissions,
in LFG or Ibsihr Ibs/day tonsfyear
exhaust as
noted
NQ, {as NO,) 0.060 072 17.28 2.37
Ibs/million BTU
coO 0.20 tbs/million 2.40 57.60 7.88
BTU
POC (as CHy) 30 ppmv as 0.15 3.54 0.48
CH, in exhaust
NPOC 0.08
SO, 150 ppmv in 0.60 14.36 1.97
LFG as S,
PM10 17 Ibs/million 0.20 4.90 0.67
scf CHs in LFG {note}

Note: PM10 emissions from engines plus flare limited to 14.25 tons in any consecutive 12-month period. See Table 3.
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Flare Emission Calculations:

For NO, and CO:

Flare emissions, Ibs/hr = Emission Factor in Ibs/MM BTU/hr * 12 MM BTUfhr

Flare emissions, Ibs/day = 24 * Flare emissions, Ibs/hr

Flare emissions, tpy = 0.75 utilization factor * 365 * Flare emigsions, Ibs/day/2000 Ibs/ton

For SO3:

Flare emissions, Ibsfhr = (150 parts 5/1,000,000 parts LFG) * 400 scfm LFG ™ 60 min/hr * 64.06 Ibs SO./Ib-mole SO, /
385.3 sciflo-mole

Flare emissions, Ibs/day = 24 * Flare emissions, Ibs/hr

Flare emissions, tpy = 0.75 utilization factor * 365 " Flare emissions, Ibsfday/2000 Ibs/ton

For POC:

Flare emissions, Ibs/hr = (30 pars as CH4/1,000,000 parts exhaust) * Dry Exhaust flow in Ib-moles/hr at 3% oxygen *
MW CHa/ib-mole CHq

Flare emissions, Ibs/day = 24 * Flare emissions, Ibs/hr

Flare emissions, tpy = 0.75 utilization factor * 365 * Flare emissions, Ibs/day/2000 Ibs/ton

Flare input = 400 scfm LFG at 50% CHs and 50% inert by volume.

Lb-moles/hr of CHa = 400 scfm LFG * 50%/100% * 60 min/hr/385.3 cl/ib-mole = 31,14456268

Lb-moles of Oz required per Ib-mole of CHy = 2

Lb-molesthr of Oz = 2 * Ib-moles/hr of CH; = 62.28912536

Lb-moles of CO; from combustion = Lb-moles of CH4

Lb-moles/hr of Nz = 79.05 N2/20.95 O2 " lb-moles/hr of Oz = 235.0336687

Dry Exhaust flow in lb-moles/hr at 0% oxygen = Lb-moles/hr of inerts in LFG + Ib-meles/hr of CO; fram combustion +
Ib-moles/hr of Np =297.323

Dry Exhaust flow in Ib-moles/hr at 3% oxygen = Lb-moles/hr of exhaust at 0 % 0o * 1.03 = 306.242

For NPOC:
Flare emissions, ipy = NPOC emissions from Table for TACs for flare in los/yr divided by 2000 Ibs/ton

For PM10:

Flare emissions, Ibs/hr = Emission factor from AP-42 in Ibs/MM scf CHa * 400 scfm LFG * 50% CHu by vol/100% LFG *
60 minthi/ 1000000

Flare emissions, Ibs/day = 24 " Flare emissions, Ibsfhr

Flare emissions, tpy = 0.75 utilization factor * 365 " Flare emissions, Ibs/day/2000 ibs/ton

Table 3. Summary of Maximum Criteria Pollutant Emissions from the Project

Six engines, | Six engines, Flare, Flare, Project, Project, -

pounds/day | tonsfyear |pounds/day,| tonslyear, | pounds/day | tonslyear .
NO, (as NO;) 510 89.80 17.28 2.37 527 92.17
co 1785 314.30 57.60 7.88 1842 322.19
POC (as CHy) 170 29.93 3.54 0.48 174 30.42
NPOC 029 0.08 037
S0, 151 26.56 14.36 1.97 165 28.53
PM10 without 85 14.97 0 0 84.98 14.97
flare : (note}
PM10 with 81 14.22 4.900 0.67 86 14.89
flare (note)

Note: Ameresco has agreed to be limited to emitting 14.25 tons of PM10 in any consecutive 12-month

period.

Nitrogen Oxides (NO,) Emission Limit:

Engines:

Ameresco has agreed that unabated NO, emissions be limited to 0.60 grams/bhp-hour. The engine
manufacturer indicated that the engines would comply with this emission limit. Ameresco has also agreed .
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that the NO, emissions for the one engine abated by SCR be limited to 0.15 grams/bhp-hour. Since the
SCR is conditionally removable if the technology does not prove out on landfill gas, NO, emissions are
calculated not assuming the use of the SCR (on the one engine).

Flare:
Ameresco has agreed that NO, emissions be limited to 0.060 /MM BTU. The flare manufacturer
provided a guarantee for this emission limit.

Carbon Monoxide (CO) Emission Limit:

Engines:

Ameresco has agreed that unabated CO emissions be limited to 2.1 grams/bhp-hour. The engine
manufacturer indicated that the engines would comply with this emission limit. Ameresco has also agreed
that the CO emissions for the engines abated by catalytic oxidation be limited to 0.52 grams/bhp-hour.
Since oxidation catalysts are conditionally removable if the technology does not prove out on landfill gas,
CO emissions are not calculated assuming the use of an oxidation catalysts on one, some or all six
engines.

Flare:
Ameresco has agreed that CO emissions be limited to 0.20 [b/MM BTU. The flare manufacturer provided
a guarantee for this emission limit. .

Precursor Crganic Compounds (POC) Emission Limit:

Engmes

Ameresco has agreed that unabated POC emissions be limited to 0.20 grams/bhp-hour in order to meet
the NMOC exhaust standard from a landfill gas control device other than a flare. The engine
manufacturer indicated that the engines would comply with this emission limit. NMOC emissions from
landfill gas engines are alsc limited by Regulation 8-34-301.4. The NMOC limit is EITHER a minimum of
98% by weight NMOC destruction efficiency or a maximum outlet concentration of 120 ppmv NMOC,
expressed as methane at 3% O,, dry basis, and the unabated POC emissions cannot exceed the higher
of these. Ameresco has not requested that the POC emissions for the engines abated by oxidation
catalysts be lowered but the District expects about a 50% reduction (to 0.1 grams/bhp-hour). Since
oxidation catzlysts are conditionally removable if the technology does not prove out on landfill gas, POC
emissions are not calculated assuming the use of an oxidation catalysts on one, some or all six engines.

Flare:

NMOC emissions from the landfill gas flare are limited by Regulation 8-34-301.3. The NMOC limit is
EITHER a minimum of 98% by weight NMOC destruction efficiency er a maximum outlet concentration of
30 ppmv NMOC, expressed as methane at 3% O,, dry basis. Ameresco has requested that POC
emissions from the flare be limited to 0.014 Ib/MM BTU (0.17 Ib/hr). Since the flare manufacturer has
guaranteed POC flare emissions to be less than 30 ppm as C1, flare emissions have been recalculated
independently for this limit and a POC emission limit of 0.012 Ib/MM BTU (0.15 Ib/hr) has been applied. -

Non-Precursor Qrganic Compounds (NPOC) Emission Limit:

Engines:
The NPOC emission limit is the sum of the abated emission rates that were calculated for individual
. NPOCs using the higher of the emissions based on LFG composition with 83% destruction or CATEF
emission factors. (See the TAC Emissions section below for a more detailed explanation.) The following
compounds are NPOCs: methylene chloride, perchloroethylene, chlorodifluoro-methane,
dichlorodiflugromethane, dichlorofluoromethane, fluorctrichloromethane, 1,1,1-trichloro-ethane and
1,1,2,2-tetrachioroethane. The NPOC emission (after combustion) was determined to be 585 pounds per
year.

Flare:
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The NPOC emission limit is the sum of the abated emission rates that were calculated for individual
NPOCs listed above for engines using the higher of the emissions based on LFG composition with 98%
destruction or CATEF emission factors. (Again, see the TAC Emissions section below for a more detailed
explanation.) The NPOC emission (after combustion) was determined to be 159 pounds per year.

Sulfur Dioxide (SO,) Emission Limit:

Engines and Flare:

The typical RACT limit for landfill gas flares is a landfill gas sulfur content limit of 150 ppmv (expressed as
H,S). There is not currently a BACT limit for landfill gas flares. The 150 ppmv is also the BACT limit for
landfill gas fired gas turbines. Assuming the landfill gas contains 50% methane and all sulfur in the landfil!
gas is converted to SO, this limit is equal to 0.05 pounds SO/MM BTU. The current BAAQMD BACT
limit listed in the BACT/TBACT Handbook for engines is 0.3 grams SO,/bhp-hour, which is equivalent to
0.08 pounds/MM BTU for the proposed engine. Since the typical RACT landfill gas sulfur content fimit is
lower than the applicable BAAQMD BACT Handbook iimit, the proposed engine will be limited to the
landfill gas sulfur content limit of 150 ppmv.

Particulate Matter (PM10) Emission Limit:

Engines: y
Ameresco has requested that unabated PM10 emissions be limited to 0.095 grams/bhp-hour with the
above described LFG Treatment System but be limited to 0.10 grams/bhp-hour with the above described
LFG Treatment System excluding the GE Jenbacher TSA activated carbon filter system. Ameresco has
represented that it has source test data to support the engines emitting less than 0.10 grams/bhp-hour
with untreated LFG and that Ameresco expects even lower PM10 emissions with the use of the LFG
Treatment System including the GE Jenbacher TSA activated carbon filter system. Since the GE
Jenbacher TSA activated carben filter system is conditionally removable, PM10 emissions are calculated
using the 0.10 grams/bhp-hour emission factor with the use of the LFG Treatment System exciuding the
GE Jenbacher TSA activated carbon filter system and using the 0.085 grams/bhp-hour emission factor
with the with the use of the LFG Treatment System including the GE Jenbacher TSA activated carbon
filter system. (Siloxane limits are only imposed when one or more engines are abated by SCR and/for
oxidation catalyst(s).}

Flare:

According to AP-42 (fifth edition), Chapter 2.4 {November 1998), page 2.4-15, the particulate emission
rate for a LFG fired flare is 17 pounds/MM dscf of methane. This emission rate is equivalent to 0.20
pounds PM,/hr. :

2. Subject to NSR for TAC
The emission rates for toxic air contaminants (TACs) are based on:

a. Site-specific tandfill gas concentration measurements pr’ovided by the applicant and the typical
destruction efficiencies achieved by landfili gas fired engines (86.1% for non-halogenated
species and 93.0% for halogenated species) and flares (88% minimum for non-halogenated and
halogenated species) from Chapter 2.4 of AP-42. '

b. California Air Resources Board’s California Air Toxic Emission Factor (CATEF) database for
LFG combustion in IC engines and flares, The CATEF median emission factor was used if it
was higher than the corresponding factor in part (a). The emission factors for metals were not
used since the emission factors are based on a few source tests with metals below the detection
level. CARB did provide specific instructions on its website to not use any acrolein emission

" factor.

c. Secondary emissions of hydrogen chloride assuming all chlorine compounds found in the landfili

gas are converted to HCI.
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d. CATEF database for lead emissions from LFG combustion in a boiler. This was the only
CATEF emission factor, for lead emissions from LFG combustion in any device so the emission
factor was used to calculate emissions from engines and the flare.

Emission rates and calculations are summarized in Table 4. If the emission of a2 TAC was calculated two
ways, the higher emission rate was used in the risk analysis. However, all metai emissions based on
CATEF emission factors were not used in the risk analysis since the emission factors are based on a few
source tests with metals below the detection level. Several TACs were emitted above the annual risk
screen trigger levels in Table 2-5-1 of District Regulation 2, Rule 5, New Source Review of Toxic Air
Contaminants. More detailed spreadsheets are attached in Appendix A.

Table 4. Summary of Toxic Air Contaminant Emissions from the Project

CAS No. Toxic Air Contaminant Emissions| Flare | TAC Chronic
for Six |Emissions| Trigger Level
engines in| in lbslyr in Ibslyr
: Ibslyr
71-55-6 |1,1,1-Trichloroethane {(methy!
chloroform) 5.2E-01 1.4E1 3.9E4
79-34-5 |1,1,2,2-Tetrachloroethane 9.9E-01 21E-2 3.2E0
75-34-3 |1,1-Dichloroethane (ethylidene
dichloride) 2.6E+00 1.64E1 1.1E2
75-35-4 |1,1-Dichloroethane (vinylidene
chloride) 5.7E-01 1.2E-2 2.7E3
107-06-2 |1,2-Dichloroethane (ethylene
dichloride) 1.2E+01 8.18E0 8.9E0
©78-87-5 |1,2-Dichloropropane (propylene
{dichloride) 6.7E-01 1.4E-2 na
67-63-0 |[IPA
3.7E+02 3.8E0 2.7ES
107-13-1 |Acrylonitrile 2 1E+00 3.36E2 6.4E-1
71-43-2 |Benzene 2 1E+02 1.54E1 6.4E0
75-25-2 |Bromodichloromethane 2 0E+01 4.2E-1 na
75-15-0 |Carbon disulfide 4.9E+00 52E-2 3.1E4
56-23-5 |Carbon tetrachtoride 9.1E-01 3.17E0 4 3E0Q
108-90-7 [Chlorobenzene 3.8E+00 6.26E0 3.9E4
46-358-1 [Carbonyl sulfide . 8.0E+00 8.5E-2 na
75-45-6 _|Chlorodifluoromethane 1.26+01 | 2.5E-1 1.9E6
75-00-3 _[Chloroethane ' 29€+00 | 6.1E-2 1.2E6
67-66-3 _|{Chloroform 4.7E-01 | 41SEQ 3.4E1
74-87-3 |Chloromethane 4.76+00 | 9.SE-2 na
106-46-7 |Dichlorobenzene - 1.3E+03 2.8E1 1.6E1
75-71-8 |Dichlorodiflucromethane 7.2E+01 1.5E0 na
75-43-4 |Dichlorofluoromethane 1.1E-01 2.2E-3 2.7E4
75-09-2 |Methylene chioride 3.5E+00 | 1.42E2 1.8E2
64-17-5 |Ethanol 9.8E+02 1.0E1 na
100-41-4 |Ethylbenzene 7.6E+02 8.1E0 7.7E4
106-93-4 |Ethylene dibromide 1.1E+00 | 2.3E-2 2.6E0
75-69-4 |Fluorotrichloromethane 3.6E+00 7.7E-2 2.7E4
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110-54-3 [Hexane : 55E+03 | S.9E1 2.7E5
2148-87-8 |Hydrogen Sulfide 3.26+03 | 34E1 3.9E2
7439-92-1 |Lead 1.26+01 | 8.9E-1 1.3E1
7439-97-6 |Mercury 3.3E-01 | 24E-2 5.6E-1
78-93-3 |MEK 6.0e+02 | ©6.3EO 3.9E4
108-10-1 |MIK 5.9E+01 | 6.2E-1 na
127-18-4 |Perc ) 3.26+01 | 6.9E-1 3.0E1
108-88-3 |Toluene 12E+04 | 49E2 1.2E4
79-01-6 |TCE 1.1E+01 | 4.64EQ 9.1E1
75-01-4 |Vinyl chloride 9.4E+00 | S61EC 2.4EC

Xylenes 1.6E+03 | 4.94E1 2.7E4
7647-01-0 |HCI 3.346+03 | 3.11E4 3.562
83-32-9 |Acenaphthene 3.83E-01 na na
208-96-8 |Acenaphthylene 1.73E-01 na na
120-12-7 |Anthracene 3.30E-01 na na
56-55-3 |Benzo(a)anthracene 4.39E-01 | 7-24E-02 | see PAHs
50-32-8 |Benzo(a)pyrene 6.82E-01 | 1.18E-02 | see PAHS
205-99-2 |Benzo(b)fluoranthene 6.94E-01 | 2.57E-02 See PAHs
191-24-2 |Benzo(g,h.i)perylene ' 6.05E-01 | 1.18E-02 na '
207-08-9 |Benzo(k)fluoranthene 8.78E-01 | 1.18E-02 | gee PAHSs
218-01-9 [Chrysene 7.20E-01 | 935E-02 | gee PAHSs
53-70-3 |Dibenz(a,h)anthracene 4.076-02 | 1.18E-02 | gee PAHSs
206-44-0 |Fluoranthene 1.38E+00 na na
86-73-7 |Fluorene 1.12E+00 na na
50-00-0 |Formaldehyde 1.48E+03 | 3.74E+03 3.0ED
193-39-5 |Indeno(1,2,3-cd)pyrene 2.71E-01 | 1.18E-02 | see PAHs
91-20-3 |Naphthalene 3.88E+01 | S-61E+00 5.3E0
85-01-8 |Phenanthrene 4.26E+00 na na
129-00-0 [Pyrene 2.62E+00 na na

PAHSs as Benzo(a)pyrene 1.1E-2
123-91-1  |1,4-Dioxane 1.70E+01 2.4E1
75-07-0  |Acetaldehyde 1.05E+01 6.4E1
7664-39-3 |HF 2.22E+04 5.4E2
192-97-2  |Benzo(e)pyrene 1.17E-02 na

3. Plant Cumulative Increase:

Since this is a new facility, the cumulative emission increases for this application and this facility are
identical and as presented above in Table 3 using the higher of the two annual emission rates for PM10.
Since this facility will emit more than 10 tons/year of POC and more than 10 tons/year of NO,, offsets are
required as discussed under Statement of Compliance.
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IV. STATEMENT OF COMPLIANCE
1. CEQA Requirements (Regulation 2, Rule 1):

According to the applicant, the CEQA review for this project is being handled by the San Mateo County
Planning Department, the local lead agency for this project. San Mateo County filed a Notice of
Exemption on May 1, 2006. The applicant submitted CEQA related information using our form “Appendix
H." A copy of the Notice of Exemption and “Appendix H" is in Appendix D. This project, therefore,
satisfies the District's CEQA requirements by meeting the District CEQA exemption in Regulation 2-1-
312.9

2, Public Notification Requirements (Regulation 2, Rule 1):

The project is over 1000 feet from the nearest school and is therefore not subject to the public notification
requirements of Regulation 2-1-412.

3. New Source Review (Regulation 2, Rule 2, BACT:)

Engines:

As shown in Table 1, the proposed emissions of NO,, CO, POC, SO,, and PM10 from each IC Engine will
each exceed 10 pounds per highest day. Therefore, BACT is required for each of these pollutants. As
discussed in Permit Applications # 3821, # 6875, # 9220, #9222 and #9851 for new landfill gas fired IC
engines at other facilities, the current BACT requirements are as follows in Table 5 below.

Table 5. 2006 BACT Requirements for Landfill Gas Fired IC Engines

Pollutant BACT(1) Typical Technology BACT(2) Typical Technology
POC ND NS 120 ppmv of NMOC | Lean Burn Technology
(as CH;) at 3% O, or (compliance with

98% by weight Regulation 8-34-301.4)
removal of NMOC

NO, 0.6 g/bhp-hr Lean Burn Technology 0.6 g/bhp-hr Lean Burn Technology |
SO, NS Fuel Gas Treatment with | LFG: 150 ppmv of S | No Control for LFG or
> 80% S removal (as H,S) in LFG [Addition of Iron Salts to
[DiGas: 0.3 g/bhp-hr] Digester Sludge]
CcO 2.1 g/bhp-hr Lean Burn Technology 2.1 g/bhp-hr Lean Burn Technology
PM10 ND NS NS Fuel Gas Pretreatment

BACT(1) - BACT that is Technologically Feasible/Cost Effective
BACT(2) - BACT that is Achieved in Practice

ND - not determined

NS - not specified

NO, BACT Limit: The applicant proposed to meet the District's BACT(2) limit for NO, of 0.60 grams (as
NO;)/bhp-hour. Since this is a vendor guaranteed emission rate, S1 through S6 are expected to compiy
with this limit. The applicant has proposed the installation of an SCR unit on one engine to reduce NO,
emissions to 0.15 g/bhp-hr. This technology has not been successfully demonstrated on an engine fueled
solely with LFG. However, if successfully demonstrated at this facility, it will establish a new BACT(1) and
BACT(2). Since the successful operation has not been demonstrated, Ameresco may request approval to
increase the abated emissions level if the SCR performance results in NO, emissions above 0.15 g/bhp-hr
and/or Ameresco may request approval to remove the SCR unit if it fails before 12,000 hours of operation.
The District is also allowing limited operation without the SCR unit during initial startup and SCR unit
maintenance. The applicant is initially installing the LFG System including the GE Jenbacher TSA, which
will remove volatile siloxanes. This system must successfully remove siloxanes or the SCR unit (and
oxidation catalysts discussed below) will likely prematurely fail by becoming "glass” coated. The addition
of a TSA unit to treat LFG for an IC engine has not been attempted eisewhere-in the US. The applicant
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has represented that the use of activated carbon without regeneration would be too expensive and that
also has not been done on LFG in the US.

CO BACT Limit: The applicant proposed tc meet the District's BACT(2) limit for CO of 2.1 grams/bhp-
hour. Since this is the vendor guaranteed emission rate, S1 through S6 are expected to comply with this
limit. The applicant has also proposed the installation of an oxidation catalyst on each engine to reduce
CO emissions to 0.52 g/bhp-hr. This technology has not been successfully demonstrated on an engine
fueled solely with LFG. However, if successfully demonstrated at this facility, it will establish a new
BACT(1) and BACT(2). Since the successful operation has not been demonstrated, Ameresco may
request approval to increase the abated emissions level if the oxidation catalysts performance results in
CO emissions above 0.52 g/bhp-hr and/or Ameresco may request approval to remove the oxidation
catalysts if fails prematurely. The District is also allowing limited operation without an oxidation catalyst
during initial startup and oxidation catalyst maintenance.

POC BACT Limit: The District's BACT(1) limit listed in Document # 96.2.1 is 0.6 grams POC/bhp-hour
(which is the same as the CARB recommended limit). However, this proposed engine must comply with
Regulation 8-34-301.4, which limits NMOC emissions to either 2 minimum destruction efficiency of 98%
by weight or a maximum outlet concentration of 120 ppmv of NMOC (as methane) at 3% oxygen, dry
basis. The NMOC emissions from iandfili gas fired IC engines are essentially all POCs. The Regulation
8. Rule 34 limit is equivalent to approximately 0.20 grams NMOC/bhp-hour (or 0.20 grams POC/bhp-
hour). Since the BACT(1) limit is less stringent than the current regulatory limit, this POC BACT limit is not
applicabie for andfill gas fired engines. The Regulation 8-34-301.4 limit has been effective since July 1,
2002, and numerous |C engines have met it. Therefore, the Regulation 8-34-301.4 limit constitutes a
BACT(2) “achieved in practice” emission limit. Since the 0.20 grams POC/bhp-hour is a vendor
guaranteed emission rate, S1 through S6 are expected to comply with this limit. The oxidation catalysts
installed to reduce emissions of CO should also reduce emissions of POC but the applicant has not
quantified any reduction at this time.

SO, BACT Limit: The District's BACT(2) limit listed in Document # 96.2.1 is 0.3 grams SO,/bhp-hour,
which was based on using iron salts in digester sludge to reduce H,S content in the digester gas. This
limit is not appropriate for landfil gas fired engines. From the District's BACT/TBACT Workbook
Document # 89.3.1 (June 1999) for landfill gas fired gas turbines, an appropriate BACT(2) emission limit
for landfill gas fired combustion equipment is a landfill gas sulfur content limit of 150 ppmv of sulfur
(expressed as H;S). The Ox Mountain Landfill is the source of LFG for the proposed project. Sampling
and analysis of the LFG yielded a sulfur content of 120 ppmv or iess total reduced sulfur with essentially
all the suifur present as H,S. Therefore, the engines are expected to comply with the BACT(2) limit of 150
ppmv of sulfur in the landfilt gas.

PM10 BACT Limit: Particulate emissions due to landfill gas combustion are typically similar to PM10
emissions from natural gas combustion. Minimizing the suifur content of the fuel and the use of a fuel
pretreatment system (filters and condensate knock-cut pots) have been sufficient to satisfy PM10
BACT(2) for landfill gas combustion equipment. The applicant has requested an emission limit of 0.095
grams PM10/bhp-hour with the use of the LFG Treatment System including GE Jenbacher TSA unit and
an emission limit of 0.10 grams PM10/bhp-hour with the use of the LFG Treatment System excluding the
GE Jenbacher TSA unit. The engine vendor has guaranteed the latter PM10 emission rate and the
applicant believes that the additional fuel gas treatment will reduce PM10 emission rates even more. |If
the SCR unit and CO oxidation catalysts fail excessively, we will not require that the GE Jenbacher TSA
‘unit remain in service. Hence, we will accept as PM10 BACT the initial requested emission {imit of 0.10
grams PM10/bhp-hour with the with the use of the LFG Treatment System excluding the GE Jenbacher
TSA unit and 0.095 grams PM10/bhp-hour with the use of the LFG Treatment System inciuding GE
Jenbacher TSA unit.

Flare:

NO, RACT Limit: In accordance with Regulation 2-2-112, NO, is a secondary pollutant from the fiare and
subject to a RACT (Reasonably Available Contro! Technology) limit rather than 2 BACT limil. The current
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RACT limit for a LFG flare is 0.060 pounds of NO, per MM BTU/hr and the flare vendor has provided this
as a guaranteed emission rate.

CO RACT Limit: In accordance with Regulation 2-2-112, CO is a secondary pollutant from the flare and
subject to a RACT limit. The current RACT limit for a LFG fiare is 0.20 pounds of CO per MM BTU/hr and
the flare vendor has provided this as a guaranteed emission rate.

POC BACT Limit: The proposed flare must comply with Regulation 8-34-301.3, which limits NMOC
emissions to either a minimum destruction efficiency of 98% by weight or a maximum outlet concentration
of 30 ppmv of NMOC (as methane) at 3% oxygen, dry basis. The NMOC emissions from a LFG flare are
essentially all POCs. Since the applicant is requesting the vendor guarantee of 30 ppmv of NMOC (as
methane) at 3% oxygen, dry basis, as a limit and since the maximum daily emissions are less than 10
pounds, BACT is not triggered for the flare. ;

SO, RACT Limit: In accordance with Regulation 2-2-112, SO, is a secondary pollutant from the flare and
subject to a RACT limit. The sulfur limit of 150 ppmv of sulfur {expressed as H,S) in LFG for engines is
also considered to be a RACT limit for a landfill gas flare. The Ox Mountain Landfill is the source of LFG
for the proposed project. Sampling and analysis of the LFG yielded a sulfur content of 120 ppmv or less
total reduced sulfur with essentially all the sulfur present as H,S. Therefore, the engines are expected to
comply with the RACT limit of 150 ppmv of sulfur in the landfill gas.

PM10 RACT Limit: In accordance with Regulation 2-2-112, PM10 is a secondary pollutant from the flare
and subject to a RACT limit. Emissions are calculated based on an AP-42 emission factor for a LFG flare
and since the maximum daily emissions are less than 10 pounds, RACT is not triggered for the flare.

4, New Source Review (Regulation 2, Rule 2, Offsets)

Because the cumulative increase for POC of 30.42 tpy is greater than 10 tons/year of POC but less than
35 tonsfyear, offsets will be provided by the Small Facility Banking Account at an offset ratio of 1 to 1.

Because the cumulative increase for NO, of 92.17 tpy is greater than 35 tons/year, offsets must be
provided at an offset ratio of 1.15 to 1 for a total of 106.00 tpy. The applicant has demonstrated that the
minimum caost of NO, offsets is $20,000 per ton of NO,, which is above the threshold of $17,500 used by
the APCO to determine that emission reduction credits are not “reasonably available." Consistent with
Section 42314 of the California Health and Safety Code, which allows an exemption for resource recovery
projects if offsets are not reasonable available, the applicant will not be required to provide offsets. The
APCO will provide the offsets from the Small Facility Banking Account.

5. New Source Review (Regulation 2, Rule 2, PSD)

Since this facility will be permitted to emit more than 250 tons/year of a regulated air pollutant, CO, itis a
major facility subject to PSD. Pursuant to District Regulation 2-2-414.1, the applicant has submitted a
modeling analysis that adequately estimates the air quality impacts of the Ameresco Half Moon Bay, LLC
Landfill Gas-to-Energy Facility at the Ox Mountain Landfill. The applicant's analysis was based on EPA-
approved models and was performed in accordance with District Regulation 2-2-414. The District
reviewed the modeling analysis and has prepared a report to summarize its findings.

Pursuant to District Regulation 2-2-414.2, the District has found that the modeling analysis has
demonstrated that the allowable emission increases from the Facility, in conjunction with all other
applicable emissions, will not cause or contribute to a violation of applicable ambient air quality standards
for CO and NO; or an exceedance of any applicable PSD increment.

Pursuant to District Regulation 2-2-417, the applicant has submitted an analysis of the impact of the
proposed source and source-related growth on visibility, soils, and vegetation. The entire PSD air quality
impact analysis and the District review are contained in Appendix C.

Page 14

56



Permit Evaluation and Statement of Basis: Site B7040Ameresco Half Moon Bay, LLC
Application # 21226 12310 San Mateo Roadhlf Moon Bay, CA 94019

57



