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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 of Title 40 of the Code of Federal Regulations (CFR), and BAAQMD Regulation 2, 

Rule 6, Major Facility Review because it is a major facility as defined by BAAQMD Regulation 

2-6-212.  It is a major facility because it has the “potential to emit,” as defined by BAAQMD 

Regulation 2-6-218, more than 100 tons/year of a regulated air pollutant. This facility will be 

permitted to emit more than 100 tons/year of carbon monoxide (CO).  Therefore, this facility is 

required to have an MFR permit pursuant to Regulation 2-6-301. 

 

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

Part 70 as contained in BAAQMD Regulation 2, Rule 6, Major Facility Review (MFR).  The 

permits must contain all “applicable requirements” (as defined in BAAQMD Regulation 2-6-202), 

monitoring requirements, recordkeeping requirements, and reporting requirements.  The permit 

holders must submit reports 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 federally enforceable or non-federally enforceable.  All 

applicable requirements are contained in Sections I through VI of the permit.   

 

Each facility in the Bay Area is assigned a facility identifier that consists of a letter and a 4-digit 

number.  This identifier is also considered to be the identifier for the permit.    The identifier for 

this facility is B7040. 

 

This facility submitted its initial Title V permit application on October 27, 2009.  Although the 

Authority of Construct for this new landfill gas energy recovery facility (Application Number 

12649) was issued on August 27, 2007, the Permit to Operate was not issued until  

February 5, 2013.  

 

This evaluation included an analysis of applicability determinations for all sources.  The 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, LLC (Facility # B7040) is a new landfill gas energy recovery facility 

that is located in Half Moon Bay, CA on property that is owned by Browning-Ferris Industry of 

California, Inc., Ox Mountain Sanitary Landfill (OMSL), Facility # A2266.1  Ameresco Half 

Moon Bay’s equipment is located in the northeastern section of the OMSL landfill property, 

adjacent to the OMSL flare station.  The Ameresco Half Moon Bay equipment includes six internal 

combustion engines (Source 1 through 6), a gas treatment system (S-7), a LFG Condensate Solvent 

Tank (S-8) and a waste gas flare (A-8).  Initial operation began in October 2008.  

 

The Ameresco Half Moon Bay receives landfill gas collected from the Ox Mountain Sanitary 

Landfill,2 processes this landfill gas to remove contaminants, 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 numerous 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 functioning of 

internal combustion (IC) engines or damage engine parts.  To extend the operating life of their 

engines and to minimize the risk of engine damage, Ameresco Half Moon Bay uses a pre-

combustion gas cleaning system that will remove the most harmful contaminants from the landfill 

gas. 

 

Landfill gas collected from the Ox Mountain Landfill will first be delivered to the S-7 Temperature 

Swing Adsorption (TSA) Gas Treatment System.  During the gas cleaning phase of this operation, 

filters and condensers remove particles 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 to the S-1 through S-6 IC engines 

for energy recovery. 

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 

 
1  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 Ameresco Half 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 amended on September 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 biological waste 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 buried pipes 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 carbon.  For S-7, 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 landfill gas but may contain higher concentrations of certain organic compound 

contaminants. 

 

This desorption phase waste gas stream will be abated by the A-8 Waste Gas Flare.  Ameresco 

Half Moon Bay will own and operate this small - 12 MM BTU (HHV) per hour - enclosed flare.  

If necessary, the waste gas stream will be blended with a sufficient amount of collected (untreated) 

landfill gas to assure proper operation of A-8.  This enclosed flare can burn up to 400 scfm of 

waste gas with a heat content of up to 500 BTU/scf. 

 

The V3 Storage Tank (S-8) collects and stores the contaminated water that condenses in the TSA 

system during media regeneration/cleaning. The storage and transfer operations will emit small 

quantities of POCs and HAPs. VOCs emissions from S-8 are vented to the Waste Gas Flare (A-8) 

during absorption media regeneration.  

 

Energy Recovery Operations: 

Clean landfill gas from S-7 will be delivered to the S-1 through S-6 LFG-Fired IC Engines and 

Gensets, where it will be burned as fuel.  The S-1 through S-6 engines are GE Jenbacher, Type 6, 

JGS 616 GS-L.L, 4-stroke lean burn (4SLB), 16-cylinder engines.  Each engine has a maximum 

permitted heat input rate of 21.3 MM BTU (HHV) per hour, which is equivalent to burning 700 

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 has a nominal power output of 1.9 MW (11.4 MW for the 

six gensets combined). 

 

Emissions: 

The maximum permitted emissions from this new facility are described in detail in the Engineering 

Evaluation for Application # 12649 (see Appendix C) and the Addendum Evaluation Report for 

the Permit to Operate (see Appendix D).  The maximum permitted emission levels for this facility 

are summarized in Table 1. 

Table 1. Maximum Permitted Emissions for Site #B7040 

  CO 

tons/year 

NOx 

tons/year 

SO2 

tons/year 

POC 

tons/year 

PM10 

tons/year 

S-1 LFG-Fired IC Engine 44.90 3.74 4.47 4.99 2.37 

S-2 LFG-Fired IC Engine 44.90 14.97 4.47 4.99 2.37 

S-3 LFG-Fired IC Engine 44.90 14.97 4.47 4.99 2.37 

S-4 LFG-Fired IC Engine 44.90 14.97 4.47 4.99 2.37 

S-5 LFG-Fired IC Engine 44.90 14.97 4.47 4.99 2.37 

S-6 LFG-Fired IC Engine 44.90 14.97 4.47 4.99 2.37 

S-7 TSA Gas Treatment 

System * 

0 0 0 0 0 

S-8 LFG Condensate 

Solvent Tank * 

0 0 0 0 0 

A-8 Waste Gas Flare 7.90 2.37 36.18 0.48 0.68 

Total Site # B7040 * 237.5 80.95 63.03 30.42 14.25 
* Residual POC for S-7 and S-8 are reported under A-8.  Total emissions include site-wide caps on CO and PM10. 
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C. Permit Content 
 

The legal and factual basis for the permit follows.  The permit sections are described in the order 

presented in the permit.   

 

I. Standard Conditions 

 

This section contains administrative requirements and conditions that apply to all facilities.  If the 

Title IV (Acid Rain) requirements for certain fossil-fuel fired electrical generating facilities or the 

accidental release (40 CFR § 68) programs apply, the section will contain a standard condition 

pertaining to these programs.  This 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 II, Part 3, Section 4, and therefore 

must appear in the permit. 

 

The standard conditions also contain references to BAAQMD Regulation 1 and Regulation 2.  

These are the District’s General Provisions and Permitting rules. 

 

Condition I.J has been added to clarify that the capacity limits shown in Table II-A are 

enforceable limits. 

 

 

II. Equipment 

 

This section of the permit lists all permitted or significant sources.  Each source is identified by an 

S and a number (e.g., S-6). 

 

Permitted sources are those sources that require a BAAQMD 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 

“regulated air pollutant,” as defined in BAAQMD Rule 2-6-222, per year or 400 pounds of a 

“hazardous air pollutant,” as defined in BAAQMD Rule 2-6-210, per year.  This facility has no 

unpermitted significant sources.  

 

All abatement (control) devices that control permitted or significant sources are listed.  Each 

abatement device whose primary function is to reduce emissions is identified by an A and a number 

(e.g., A-8).  If a source is also an abatement device, such as when an engine controls VOC 

emission, it will be listed in the abatement device table but will have an “S” number.  An abatement 

device may also be a source (such as a thermal oxidizer that burns fuel) of secondary emissions.  

If the primary function of a device is to control emissions, it is considered an abatement (or “A”) 

device.  If the primary function of a device is a non-control function, the device is considered to 

be a source (or “S”). 
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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 of tanks, etc.  

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 permits are 

issued in accordance with state law and the District’s regulations.  The capacities in the permitted 

sources table are the maximum allowable capacities for each source, pursuant to Standard 

Condition I.J and Regulation 2-1-403. 

 

The equipment list for this Title V Application has changed since the application was filed on 

October 27, 2009.  The change was due to a new source (S-8) as described below. 

 

• The following new equipment has been added to the equipment lists based on a District issued 

Permits to Operate: S-8 Tank V3: LFG Condensate Solvent Tank (Application # 27766). The 

Permit to Operate was issued July 16, 2018. 

 

 

III. Generally Applicable Requirements 

 

This section of the permit lists requirements that generally apply to all sources at a facility 

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 IV and the monitoring 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 to insignificant or unpermitted sources at a facility (e.g., refrigeration units that use more 

than 50 pounds of an ozone-depleting compound), are placed in this section. 

 

Unpermitted sources are exempt from normal District permits pursuant to an exemption in 

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 Rule 2-6-239.  

This facility does not have any significant sources that do not have District permits. 

 

 

IV. 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 to one or more sources 

that have the same requirements.  The order of the requirements is: 

 

• District Rules  

• 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 the California State Implementation 

Plan.  SIP rules are “federally enforceable” and a “Y” (yes) indication will appear in the 

“Federally Enforceable” column.  If the SIP rule is the current District rule, separate citation 
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of the SIP rule is not necessary and the “Federally Enforceable” column will have a “Y” for 

“yes”. If the SIP rule is not the current District rule, the SIP rule or the necessary portion of 

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

enforceable; the non-SIP 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 conditions.  The text of BAAQMD permit conditions is found in Section VI 

of the permit. 

• Federal permit conditions.  The text of Federal permit conditions, if any, is found in Section 

VI of the permit. 

 

Section IV of the permit contains citations to all applicable requirements.  The text of the 

requirements is found in the regulations, which are readily available on the District’s or EPA’s 

websites, or in the permit conditions, which are found in Section VI of the permit.  All monitoring 

requirements are cited in Section IV.  Section VII is a cross-reference between the limits and 

monitoring requirements.  A discussion of monitoring is included in Section C.VII of this permit 

evaluation and statement of basis. 

 

Complex Applicability Determinations: 

 

The NSPS requirements for MSW Landfills (40 CFR Part 60, Subpart WWW) do not apply to the 

S-1 through S-6 LFG-Fired IC Engines or the S-7 TSA Gas Treatment System, because the landfill 

gas that is burned in these engines has been purchased from a separate entity: the Ox Mountain 

Sanitary Landfill owned and operated by the Browning-Ferris Industries of 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 the collected 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 spark-ignited internal combustion engines that have a maximum 

power of 500 bhp or more if the engine was manufactured on or after July 1, 2007.  The S-1 through 

S-6 engines at this facility were ordered in 2005 and have an original manufacture date of 2005.  

Therefore, Subpart JJJJ does not apply to these engines.  

 
Formaldehyde is a Hazardous Air Pollutant (HAP).  The Air District expects formaldehyde emissions 

resulting from incomplete combustion of gaseous fuel in the IC engines to be the largest source of HAP 

emissions for this site.  Based on a 2009 source testing event at the Ameresco HMB facility, conducted 

on the S-1 IC Engine after control by the A-1 Oxidation Catalyst, the formaldehyde emission rate for 

S-1 was determined to be 0.0589 pounds per hour.  For all six engines, which are each equipped with 

oxidation catalysts and should have similar emissions, the total annual formaldehyde emissions would 

be:  

 

(0.0589 pounds/hour)*(8760 hours/year)*(6 engines) =  3096 pounds/year = 1.548 tons/year 

 
Maximum potential formaldehyde emissions from the A-8 Waste 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.  Since the facility-wide PTE 

for formaldehyde will not exceed the major source threshold of 10 tons per year, this facility is 
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not a major source for HAP emissions.  Therefore, the facility is considered an area source for 

HAP emissions.  

 

The engines are subject to 40 CFR, Part 63, Subpart ZZZZ - National Emissions Standards for 

Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines (RICE).  The 

following criteria are used to determine the applicable requirements for these engines pursuant to 

Subpart ZZZZ: 

• This facility is an area source of HAPs. 

• The S-1 through S-6 engines at this facility commenced construction before June 12, 2006 

and are therefore considered “existing” stationary RICE pursuant to Section 

63.6590(a)(1)(iii), which defines “existing” stationary RICE for engines located at an area 

source of HAPs as engines that commenced construction before June 12, 2006.     

• Each of the six engines at this site is larger than 500 bhp. 

• Each of these engines is fired on landfill gas as defined in Section 63.6675,3 and landfill 

gas makes up more than 10% of the fuel for these engines, on a heat input basis. 

 

Existing stationary RICE 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 engines are fired on landfill gas, 

Part 13 of Table 2d applies.  In accordance with Table 2d, Part 13, non-emergency 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 (whichever occurs 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 

requirements for existing non-emergency landfill gas fired engines.  This assessment is confirmed 

by EPA’s Regulation Navigation Tool for the RICE NESHAP. 

 

The operator must also meet the monitoring, operating, maintenance, reporting and record keeping 

requirements of Section 63.6625, Subparts (e), (h) and (j); Section 63.6605, Subparts (a) and (b); 

Section 63.6640, Subpart (a) and (e); Section 63.6655, Subparts (d) and (e); Section 63.6650, 

subpart (f), and Section 63.6660 Subparts (a), (b), and (c).  The applicable sections of NESHAP 

are identified in Table IV-A. 

 

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 applicability of the 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(a)(1-3) in order for CAM to apply. 

These three CAM applicability criteria are: 

• The source must be subject to a federally enforceable emission limit for a regulated air 

pollutant, other than an exempt limitation. 

• The source must use a control device to achieve compliance with this emission limitation, 

where a control device is defined in 64.1 as: 

 
3 Section 63.6675 states: “Landfill gas means a gaseous by-product of the land application of municipal refuse 

typically formed through the anaerobic decomposition of waste materials and composed principally of methane 

and CO2.” 
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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 filters, 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 catalytic or non-catalytic 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 combustion devices 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 does not include 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 features or 

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 pollutant-specific emissions unit, then that definition shall be binding for purposes of this 

part. 

• The pre-controlled 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 do not meet the second CAM applicability criteria listed 

above, because these sources have no control devices: S-8. Therefore, CAM does not apply to 

these sources.  

 

The CAM applicability determinations for each of the other sources at this site (S-1, S-2 through 

S-6, and S-7) are presented below. 

 

CAM Applicability for S-1 IC Engine 

The S-1 IC Engine is equipped with an A-1 Oxidation Catalyst to control CO emissions and an A-

7 SCR system to control NOx emissions.  For CO, the pre-controlled emission rate is expected to 

be 3.6 grams CO per bhp-hour, which is double the post-control emission rate.  At 3.6 g/bhp-hour, 

the uncontrolled emission rate for S-1 would be 89.8 tons/year of CO.  For NOx, the pre-controlled 

emission rate would be the same as engines S-2 through S-6, which is 14.97 tons/year of NOx.  

Since pre-controlled 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 S-6 IC Engines 

The S-2 – S-6 IC Engines are each equipped with an Oxidation Catalyst to control CO emissions.  

For CO, the pre-controlled emission rate is expected to be 3.6 grams CO per bhp-hour, which is 

double the post-control emission rate.  At 3.6 g/bhp-hour, the uncontrolled emission rate for each 

engine would be 89.8 tons/year of CO. Since pre-controlled 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 to S-2 through S-6. 

 

CAM Applicability for S-7 TSA Gas Cleaning System 

The S-7 carbon desorption process is abated by an enclosed flare (A-8) to control volatile organic 

carbon emissions.  The post control emissions are 0.48 tons/year of POC.  Based on an assumed 

control efficiency of 98% for organic compounds, pre-controlled VOC emissions to this flare are 

estimated to be 24 tons/year. Since pre-controlled VOC emissions do not exceed 100 tons/year, 



  

Permit Evaluation and Statement of Basis:                                       Site B7040, Ameresco Half Moon Bay, LLC  

Application # 21226                           12310 San Mateo Road Half Moon Bay, CA  94019 

 
 

 11 

this source does not meet the third CAM applicability criteria.  Therefore, CAM does not apply to 

S-7. 

 

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: 

 
“409.10 A schedule of compliance containing 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 applicable requirements 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 contain a plan 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 months.  The 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.” 

 

Since the District has not determined that the facility is out of compliance with an applicable 

requirement, the schedule of compliance for this permit contains only sections 2-6-409.10.1 and 

2-6-409.10.2. 

 

The BAAQMD Compliance and Enforcement Division has conducted a review of the compliance 

record of this facility and has determined that the Ameresco Half Moon Bay has been in 

intermittent compliance since the Permit to Operate issuance date February 5, 2013. The 

Compliance and Enforcement Divisions has noted no evidence of on-going non-compliance 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 permit conditions, 

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 revise the existing permits and is 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.   

 

All changes to existing permit conditions are clearly shown in “strike-out/underline” format in the 

proposed permit.  When the permit is issued, all ‘strike-out” language will be deleted; all 

“underline” language will be retained. 
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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 the facility by the District pursuant to California Health and Safety Code 

(H&SC) § 42301(e), through a variance pursuant to H&SC § 42350 et seq., an order of abatement 

pursuant to H&SC § 42450 et seq., or as an administrative revision initiated by District staff.  After 

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 regulatory 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: 

• BACT:  This term is used for a condition imposed by the APCO to ensure compliance with the 

Best Available Control Technology in Regulation 2-2-301. 

• Cumulative Increase:  This term is used for a condition imposed by the APCO that limits a 

source’s operation to the operation described in the permit application pursuant to BAAQMD 

Regulation 2-1-403. 

• 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. 

• PSD:  This term is used 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, 

deleted the obsolete conditions, and, as appropriate, added and revised 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 specific changes to 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 flare, and facility-wide 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 as presented in Tables IV-A and IV-B.  Condition # 26864 is a new 

facility-wide condition that applies to all combustion devices as presented in Tables IV-A, IV-B, 

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

gas flare as presented in Table IV-C. 

 

In addition to these changes, the Air District is including Condition # 26782, which applies to the 

S-8 LFG Condensate Tank, as presented in Table IV-D. 

 

Condition # 25465 

 

The Air District added the list of applicable sources 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 during start-up and shut-

down events for either the engines or the gas treatment system.  This clarifying language 

was requested by Ameresco for other similar facilities.  Also, the basis for this part was 

clarified by citing the applicable regulation (Regulation 2-5-301) instead of using the term 

“TBACT.” 

 

Part 2: This part describes throughput limits for the engines.  The format of this part was revised 

for consistency with other Title V permits but the landfill gas throughput limit and heat 

input limit remain the same.  The monitoring requirements from former Part 13 were 

moved to this section and expanded upon for clarity.  “Offsets” was added to the basis of 

this part because these throughput limits support the limits on the amount of NOx offsets 

provided for this site as well as the Cumulative Increase for other pollutants. 

 

Former Part 2: This part applied to the A-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 

Construct, the facility was required to install a CEM for CO and was allowed to average 

the CEM results over a 24-hour period.  When the Permit to Operate (PO) was 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 a 24-hour average for a test that 

lasts 3 hours or less.  The averaging time for the limit should have been changed to 

“averaged over the test period” at the time that the final permit to operate was issued.  The 

Air District is correcting this error now and is adding the equivalent CO concentration limit 

for comparison to CO concentration measured during the quarterly monitoring events.  

Cumulative Increase was added to the basis because these CO limits are used in 

conjunction with throughput rates to limit the annual CO emissions from these engines.   

 

Part 4. This part identifies the NOx emission limit for the S-1 IC Engine.  Under the Authority to 

Construct, the facility was required to install a CEM and was allowed to average the CEM 

results over a 24-hour period.  When the Permit to Operate (PO) was issued, the CEM 

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 a 24-hour average for a test that lasts 3 

hours or less.  The averaging time for the limit should have been changed to “averaged 

over the test period” at the time that the final permit to operate was issued.  The Air District 

is correcting this error now and is adding the equivalent NOx concentration limit for 

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 emissions from this engine, and the facility 

provided offsets for the NOx emission increases at this site. 

 

Part 5. This part identifies the NOx emission limit for the S-2 through S-6 IC Engines.  This part 

had no averaging time for the limit.  The Air District is making the averaging time 

consistent with Parts 3 and 4 and is adding the equivalent NOx concentration limit for 

comparison to NOx concentration measured during the quarterly monitoring events. 
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Offsets was added 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 start-up and shut-down periods for the engines.  Editorial 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 with Parts 3 

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 procedures under 

Regulation 8, Rule 34 and explained how the key parameter relates to POC emissions. 

 

Part 8: This part limits sulfur content in the engine fuel.  Annual testing is required in other parts 

for the sulfur dioxide emissions.  The Air District is adding 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 requires that engine S-1 be abated by a selective catalytic reduction system.  

The District clarified that this abatement requirement does not apply during start-up or 

shut-down periods and added requirements to properly operate and maintain the SCR 

system. 

 

Former Part 11:  These requirements apply to the A-8 Waste Gas Flare and were moved to 

Condition # 26865, Part 5. 

 

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

 

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

 

Part 11: Former Part 14 was renumbered to Part 11.  This 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 several toxic air contaminants that are likely to have the most 

impact on site-wide health risks.  Also, the District added applicable regulations to the 

Basis. 

 

Part 12: Former Part 15 was renumbered to Part 12.  The District added applicable criteria to the 

Basis.  

 

 

Condition # 26864 

 

Part 1: This part limits facility-wide 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 keeping requirements to demonstrate 

compliance with Part 1.  

 

 

Condition # 26865 

 

Part 1: The District added a missing throughput limit to the S-7 TSA Gas Treatment System that 

reflects the fuel usage limits for the engines in Condition #25465, Part 2. 

 

Part 2: This part describes the gases that may be burned in the A-8 Flare and the abatement 

requirement for waste gases produced during carbon desorption at the gas treatment 

system.  It clarifies the proper operating procedures for the gas treatment system and flare. 

 

Part 3: This part limits heat input and gas throughput rates to A-8.  This part was moved here from 

Condition # 25465, Part 2.  The District added monitoring requirements for the flare heat 

input and gas throughput limits. 

 

Part 4: The District added the applicable NMOC control requirement for the A-8 Flare from 

Regulation 8, Rule 34.  This limit is also the BACT requirement for controlling the waste 

gases from S-7. 

 

Part 5: This temperature limit is needed to ensure proper destruction of NMOC and toxic air 

contaminants during combustion of waste gases from S-7.  It was moved here from 

Condition #25465, Part 11.  The District added the associated monitoring requirements. 

 

Part 6: The District added the NOx 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 limits.  Annual testing of the 

A-8 Flare is required pursuant to Regulation 8-34-412.  The District clarified the testing 

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 for S-7 and A-8. 

 

Part 11:  The District added monitoring 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 

 

Part 2: The District corrected the Basis for this part.  



  

Permit Evaluation and Statement of Basis:                                       Site B7040, Ameresco Half Moon Bay, LLC  

Application # 21226                           12310 San Mateo Road Half Moon Bay, CA  94019 

 
 

 16 

 

 

 

VII. Applicable Limits and Compliance Monitoring Requirements 

 

This section of the permit is a summary of numerical limits and related monitoring requirements 

for each source.  The summary includes a citation for each monitoring requirement, frequency of 

monitoring, and type of monitoring.  The applicable requirements for monitoring are completely 

contained in Sections IV, Source-Specific 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 there is one, 3) the potential severity of impact of an  

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

the economic feasibility of indicator monitoring, and 6) whether there is some other factor, such 

as a different 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 requirements.  It follows that, although Title V calls for a re-examination of all 

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

incorporated in the District’s prior rule development and/or permit issuance.  It is possible that, 

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 associated costs of compliance are determined in part by 

the frequency and nature of associated monitoring requirements.   As a result, the District will 

generally revise the nature or frequency of monitoring only when it can support a conclusion that 

existing monitoring is inadequate. 

 

 

NOX Sources 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

S-1 IC Engine  

S-2 IC Engine  

S-3 IC Engine  

S-4 IC Engine  

S-5 IC Engine  

S-6 IC Engine  

BAAQMD 9-8-302.1 Waste Fuel Gas, Lean-Burn 

Engines 

< 70 ppmv,  

dry basis @ 15% O2 

Quarterly Portable 

Analyzers 

 

S-1 IC Engine  

S-2 IC Engine  

S-3 IC Engine  

S-4 IC Engine  

S-5 IC Engine  

S-6 IC Engine  

BAAQMD  

Condition # 25465, 

Part 4 and 5 

0.15 g/bhp-hr for S-1 

0.6 g/bhp-hr for S-2 through 6 

Annual Source Tests 

and Records 
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NOX Sources 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

Waste Gas Flare (A-8) BAAQMD  

Condition # 26865,  

Part 6 

0.06 lb/MMBtu Annual Source Tests 

and Records 

 

NOx Discussion: 

 

Maximum potential Nitrogen Oxides (NOx) emissions are calculated below for all combustion 

sources followed by a discussion of each applicable limit related to NOx emissions.  Definitions 

of the terms used below are contained in the glossary. 

 

The maximum potential NOx emission rate from all landfill gas combustion equipment is 80.947 

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 expected down-time.  A-8 does not 

operate continuously and was assumed to have a maximum annual use rate of 75% from 

Application # 12649.  The average annual use factors are 83.9% for IC engines and 30% for the 

A-8 Flare.  These annual use factors are averages of 6-year (2012-2017) operating data provided 

by the facility.  NOx emission factors measured during recent source tests (Table 2) indicated the 

engines have been in compliance with emission limits set in Permit Condition 25465 Part 4 and 5 

(0.15 g/bhp-hr for S-1, and 0.6 g/bhp-hr for other engines). 

 

Table 2. Summary of NOx Data Measured During Recent Source Tests (g/bhp-hr) 

Year Oct. 2012 Sep. 2013 Sep. 2014 Sep. 2015 Sep. 2016 Sep. 2017 

S-1 0.14 0.108 0.104 0.114 0.116 0.13 

S-2 0.50 0.453 0.411 0.520 0.486 0.49 

S-3 0.45 0.437 0.391 0.386 0.500 0.49 

S-4 0.52 0.370 0.485 0.440 0.479 0.44 

S-5 0.44 0.427 0.491 0.444 0.500 0.46 

S-6 0.47 0.450 0.427 0.424 0.487 0.46 

A-8* 0.04 - - - - - 
*A-8 Flare emission factor is in lb/MMBtu. 

 

Potential to Emit for S-1 LFG-Fired IC Engine (1): 3.742 tons/year of NOx 

Potential to Emit for S-2 LFG-Fired IC Engine (2): 14.967 tons/year of NOx 

Potential to Emit for S-3 LFG-Fired IC Engine (2): 14.967 tons/year of NOx 

Potential to Emit for S-4 LFG-Fired IC Engine (2): 14.967 tons/year of NOx 

Potential to Emit for S-5 LFG-Fired IC Engine (2): 14.967 tons/year of NOx 

Potential to Emit for S-6 LFG-Fired IC Engine (2): 14.967 tons/year of NOx 

Potential to Emit for A-8 Waste Gas Flare (3): 2.370 tons/year of NOx 

 

(1) Maximum potential annual NOx emissions from S-1 were determined based on the maximum possible operating 

rate, 96.5% annual operating factor and the maximum permitted NOx emission factor of 0.15 g/bhp-hr. 

 (0.15 g/bhp-hr)*(2677 bhp/hr)*(8760*0.965 hours/year)/(453.6 g/lb)/(2000 lbs/ton)  =  3.742 tons/year of NOx  
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(2) Maximum potential annual NOx emissions from S-2 through S-6 were determined based on the maximum 

possible operating rate, 96.5% annual operating factor and the maximum permitted NOx emission factor of 0.60 

g/bhp-hr. 

 (0.60 g/bhp-hr)*(2677 bhp/hr)*(8760*0.965 hours/year)/(453.6 g/lb)/(2000 lbs/ton)  =  14.967 tons/year of NOx  

 (3) Maximum potential annual NOx 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 

NOx emission factor of 0.06 lb/MMBtu: 

 (0.06 lb/MMBtu)(79,000 MM BTU/year)/(2000 lbs/ton)  =  2.370 tons/year of NOx 

 

Engines:  The quarterly NOx monitoring requirement from Regulation 9, Rule 8 was added to the 

conditions 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 A-8.  Annual monitoring is appropriate for this because it has a low NOx PTE 

of 2.37 tons/year.  Also, the District has imposed an annual source test requirement for NOx limits 

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 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

S-1 IC Engine  

S-2 IC Engine  

S-3 IC Engine  

S-4 IC Engine  

S-5 IC Engine  

S-6 IC Engine  

BAAQMD 9-8-302.3 Waste Fuel Gas Engines: 

< 2000 ppmv,  

dry basis @ 15% O2 

Quarterly Portable 

Analyzers 

 

S-1 IC Engine  

S-2 IC Engine  

S-3 IC Engine  

S-4 IC Engine  

S-5 IC Engine  

S-6 IC Engine 

BAAQMD Condition # 

25465, 

Part 4 and 5 

1.8 g/bhp-hr Annual Source Tests 

and Records 

Waste Gas Flare (A-8) BAAQMD Condition # 

26865, Part 7 

0.2 lb/MMBtu Annual Source Tests 

and Records 

IC Engines (S-1 

through S-6) and 

Waste Gas Flare (A-8) 

BAAQMD Condition # 

26864, Part 1 

238 tons per 

Rolling 4-Quarter Period 

Quarterly Monitoring, 

Calculations, and 

Records 

 

 

 

CO Discussion: 

Maximum potential Carbon Monoxide (CO) emissions 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 glossary.  Although the sum of the CO PTE for all 

individual sources is 277 tons/year of CO, the site has accepted a cap on CO emissions to avoid 

federal PSD requirements.  Thus, the site-wide PTE for CO is 238 tons/year. 

 

Calculation of the Potential to Emit of CO includes the 96.5% annual use factors for IC engines 

and 75% annual use factor for the flare.  Table 3 summarized source test CO emission factors 

during past 6 years.  The data indicated the engines have been in compliance with emission 

limits set in Permit Condition 25465 Part 3 (1.8 g/bhp-hr for Source 1 through 6).  

 

Table 3. Summary of CO Data Measured During Recent Source Tests (g/bhp-hr) 

Year Oct. 2012 Sep. 2013 Sep. 2014 Sep. 2015 Sep. 2016 Sep. 2017 

S-1 0.75 0.568 0.242 0.995 1.065 0.42 

S-2 0.54 0.796 0.743 0.266 0.255 0.82 

S-3 0.84 0.452 1.431 0.436 0.821 0.58 

S-4 0.46 0.524 0.088 0.537 0.268 0.57 

S-5 0.53 0.372 1.182 0.180 0.216 0.39 

S-6 0.51 0.403 1.298 0.572 0.181 0.59 

A-8* 0.49 - - - - - 
*A-8 Flare emission factor is in lb/MMBtu. 

 

Potential to Emit for S-1 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for S-2 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for S-3 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for S-4 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for S-5 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for S-6 LFG-Fired IC Engine (1): 44.901 tons/year of CO 

Potential to Emit for A-8 Waste Gas Flare (2): 7.900 tons/year of CO 

 

(1) Maximum potential annual CO emissions 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 1.80 g/bhp-hr. 

 (1.80 g/bhp-hr)*(2677 bhp/hr)*(8760*0.965 hours/year)/(453.6 g/lb)/(2000 lbs/ton)  =  44.901 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 emission factor of 0.20 lb/MMBtu: 

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

 

SO2 Discussion: 

SO2 Sources  

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

IC Engines (S-1 

through S-6)  

and 

Waste Gas Flare (A-8) 

BAAQMD 9-1-301 Property Line Ground  

Level SO2 Limits:  

< 0.5 ppm for 3 minutes and 

< 0.25 ppm for 60 minutes and  

< 0.05 ppm for 24 hours 

None 
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SO2 Sources  

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

IC Engines (S-1 

through S-6)  

and 

Waste Gas Flare (A-8) 

BAAQMD 9-1-302 Exhaust Point Limit: 

< 300 ppmv (dry) of SO2 

 

Quarterly Sulfur 

Analysis of Fuel and 

Waste Gas and Records 

IC Engines (S-1 

through S-6) 

BAAQMD Condition 

#25465, Part 8 

Exhaust Point Limit: 

< 300 ppmv (dry) of SO2 

And 

Fuel Sulfur Content: 

< 150 ppmv of TRS  

measured as H2S 

Quarterly Sulfur 

Analysis of Fuel and 

Records 

And Annual Source 

Test 

Waste Gas Flare (A-8) BAAQMD Condition 

#26865, Part 8 

Exhaust Point Limits: 

< 300 ppmv (dry) of SO2 

Annual Source Test 

 

Maximum potential sulfur dioxide (SO2) 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. 

 

 

Table 4. Summary of fuel TRS Data Measured during Recent Source Tests (ppm) 

Year Oct. 2012 Sep. 2013 Sep. 2014 Sep. 2015 Sep. 2016 Sep. 2017 

S-1 45.5 49.3 6.17 31.2 32.1 139 

S-2 6.69 49.3 6.17 31.2 32.1 139 

S-3 4.17 49.3 6.17 31.2 32.1 139 

S-4 20.9 49.3 6.17 31.2 32.1 141 

S-5 47.2 49.3 6.17 31.2 32.1 141 

S-6 23.1 49.3 6.17 31.2 32.1 141 

A-8a 5481 6585/3869 2021 103b 130.6b - 
a. Results presented here are from treated landfill carrier gas and TSA purge (scavenger) gas. 

b. TRS in plant inlet as H2S, before TSA gas treatment. 

 
 

Potential to Emit Calculations for Landfill Gas Fired Combustion Equipment  

(S-1, S-2, S-3, S-4, S-5, S-6 and A-8) 

 

Source 1 through 6 are subject to a permit condition (BAAQMD Condition # 25465, Part 8) that 

limits the sulfur concentration in landfill gas to 150 ppmv (expressed as H2S).  

 

(150 ft3 H2S/1 MM ft3 LFG)/(387 ft3 H2S/lbmol H2S)*(1 lbmol SO2/1 lbmol H2S)* 

(64.06 pounds SO2/lbmol SO2)/(500 MM BTU/MM ft3 LFG)  =  0.0497 lbs SO2/MM BTU   

 

Hourly emissions for each engine: 

(0.0497 lbs/MM BTU)*(21.3 MM BTU/hr) =1.058 lbs SO2/hour 
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S-1 through S-6: 

(0.0497 lbs/MM BTU)*(21.3 MM BTU/hr)*(8760 hr/yr)*(0.965 annual factor)/(2000 lbs/ton) 

=  4.474  tons/year SO2 each 

 

Regulation 9-1-301 limits ground level sulfur dioxide concentrations at the fence line.  

Compliance with Section 9-1-302 below is expected to ensure compliance with these ground 

level limits.  Therefore, additional monitoring for the ground level limits is not necessary. 

 

Regulation 9-1-302 limits the sulfur dioxide concentration in any exhaust gas to 300 ppmv of SO2.  

Note that this limit is not referenced to any particular oxygen concentration, and therefore applies 

to the as measured conditions of the exhaust stream. Waste gas flare A-8 is subject to this rule.  

Assuming the landfill gas contains a minimum of 50% methane with a minimum heat content of 

496.9 BTU/scf and an F-factor of 9826 dscf of flue gas at 0% O2 per MM BTU, this sulfur 

concentration is equivalent to the following emission factor: 

 

The exhaust gas from the waste gas flare typically contains 10%-15% oxygen.  Assuming the flare 

exhaust stream contains 10% oxygen, the outlet SO2 concentration from the flare will be no more 

than:  (575 ppmv of SO2 at O% O2)*(20.9-10)/(20.9-0)  =  300 ppmv of SO2 

 

(2750 ft3 H2S/MM ft3 LFG)*(1 ft3 SO2/1 ft3 H2S)/(496.9 MM BTU/MM ft3 LFG)/(0.009826 MM 

ft3 flue/MM BTU) =   575 ft3 of SO2/MM ft3 flue gas at 0% oxygen  =  575 ppmv of SO2 at 0% 

oxygen 

 

(2750 ft3 H2S/1 MM ft3 LFG)/(387 ft3 H2S/lbmol H2S)*(1 lbmol SO2/1 lbmol H2S)* 

(64.06 pounds SO2/lbmol SO2)/(496.9 MM BTU/MM ft3 LFG)  =  0.916 lbs SO2/MM BTU   

 

Hourly emissions for A-8: 

(0.916 lbs/MM BTU)*(12 MM BTU/hr) =10.992 lbs SO2/hour 

 

A-8: 

(0.916 lbs/MM BTU)*(79,000 MM BTU/hr)/(2000 lbs/ton)  =  36.182 tons/year SO2  

 

The maximum potential sulfur dioxide emission rate from all landfill gas combustion equipment 

is 63.029 tons/year. 

 

Engines: BAAQMD Condition # 25465, Part 8:  This permit condition limits the sulfur 

concentration in the landfill gas fuel delivered to the engines to 150 ppmv of TRS, expressed as 

H2S dry, in order to meet new source review requirements for the S-1 through 6 IC Engines.  Staff 

has proposed permit conditions (Condition # 25465, Part 8) that will require the engine fuel to be 

monitored for TRS content on a quarterly basis to ensure compliance with this landfill gas sulfur 

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, the proposed quarterly monitoring frequency is appropriate for demonstrating 

compliance with this limit. 

 

Flare: BAAQMD Condition # 26865, Part 8:  Regulation 9-1-302 limits the sulfur dioxide 

concentration in A-8 Flare exhaust gas to 300 ppmv of SO2. It also describes the annual monitoring 

procedures that will demonstrate compliance with this limit.  Annual monitoring is appropriate 
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because the flare has a low annual operating rate of about 30%.  In addition, Ox Mountain Landfill, 

the source of the landfill gas for this site, submitted an application in 2018 to install a H2S treatment 

system in the header of the gas collection system. With this abatement system installed, sulfur 

contents in the waste gases delivered to A-8 flare should decline in future years.   

 

 

 

POC Discussion: 

 

POC Sources 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

 Monitoring 

IC Engines (S-1 

through S-6)  

BAAQMD 8-34-301.4 

 

< 120 ppmv of NMOC  

as CH4 @ 3% O2 

Quarterly CO 

Monitoring and 

Annual Source Test and 

Records 

IC Engines (S-1 

through S-6)  

BAAQMD Condition 

#25465, Part 7 

< 0.20 g/bhp-hour POC and 

< 40 ppmv of NMOC  

as CH4 @ 15% O2 

Quarterly CO 

Monitoring and 

Annual Source Test and 

Records 

Waste Gas Flare (A-8) BAAQMD 8-34-301.3 

And 

BAAQMD Condition 

#26865, Part 4 

> 98% NMOC destruction or 

< 30 ppmv of NMOC  

as CH4 @ 3% O2 

Continuous 

Temperature 

Monitoring and 

Annual Source Tests 

and Records 

 

 

Maximum potential POC emissions are calculated below for all combustion sources followed by 

a discussion of each applicable limit related to POC emissions.  Definitions of the terms used 

below are contained in the glossary. POC emission factors measured during recent source tests 

(Table 5 and 6) indicated the engines have been in compliance with emission limits set in Permit 

Condition 25465 Part 7 (0.20 g/bhp-hr for S-1 through 6) and Regulation 8-34-301.3 and 8-34-

301.4 (30 ppmv as CH4 @ 3% O2 for the flare and 120 ppmv as CH4 @ 3% O2 for the engines). 

 

Table 5. Summary of POC Data Measured During Recent Source Tests (g/bhp-hr) 

Year Oct. 2012 Sep. 2013 Sep. 2014 Sep. 2015 Sep. 2016 Sep. 2017 

S-1 0.18 0.063 0.040 0.062 0.050 0.09 

S-2 0.17 0.095 0.091 0.023 0.035 0.07 

S-3 0.18 0.071 0.107 0.050 0.059 0.07 

S-4 0.18 0.068 0.031 0.044 0.043 0.06 

S-5 0.17 0.061 0.083 0.044 0.022 0.07 

S-6 0.18 0.065 0.097 0.067 0.020 0.07 

A-8 0.02 - - - - - 

 

 

 



  

Permit Evaluation and Statement of Basis:                                       Site B7040, Ameresco Half Moon Bay, LLC  

Application # 21226                           12310 San Mateo Road Half Moon Bay, CA  94019 

 
 

 23 

 

 

 

 

Table 6. Summary of POC Data Measured During Recent Source Tests (ppmv@ 3% O2) 

Year Oct. 2012 Sep. 2013 Sep. 2014 Sep. 2015 Sep. 2016 Sep. 2017 

S-1 111 42 27.8 40.3 35.9 60.3 

S-2 108.7 61.7 59.4 15.1 25.2 44 

S-3 110.4 47.6 73.5 32.6 43.7 51.9 

S-4 114.3 46.6 21.2 28.9 28.4 44.4 

S-5 107.9 42.6 57.3 28.7 15.3 47.3 

S-6 110.5 43.4 65.1 43 13.8 44.8 

A-8 5.5 - - - - - 

 

 

Potential to Emit Calculations for Landfill Gas Fired Combustion Equipment  

(S-1, S-2, S-3, S-4, S-5, S-6 and A-8) 

 

The waste flush gas will be abated by the A-8 TSA Waste Gas Flare, which can burn up to 12 MM 

BTU/hour or 400 scfm of waste gas at 50% methane.  If necessary, this waste gas will be blended 

with a carrier gas (filtered Ox Mountain landfill gas) to ensure the flare has a sufficient inlet heat 

rate for the flare to run properly.  However, worst case emissions will occur when the flare is 

burning waste flush gas alone.  The A-8 Flare will meet the requirements of Regulation 8-34-301.3 

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 of NMOC expressed as C1 at 3% O2 from the outlet of the 

flare.  Maximum permitted emissions for S-7 abated A-8 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 the maximum expected 

NMOC content, the 98% by weight NMOC destruction efficiency limit is equal to an emission 

rate of 0.2 pounds/hour of NMOC, as calculated below. 

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

(387.006 scf NMOC/lbmol NMOC)*(16.04 lbs NMOC/lbmol NMOC)* 

(1.00-0.98 lbs NMOC emitted/lb NMOC)  =  0.2 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 emission rate of 0.167 pounds/hour of NMOC, as calculated 

below. 

(12 MM BTU/hour)*(9605 sdcf flue gas at 0% O2/MM BTU)* 

[(20.95-0)/(20.95-3) scf flue gas at 3% O2/scf flue gas at 0% O2]* 

(30 scf NMOC/1E6 scf flue gas at 3% O2)/(387.006 scf NMOC/lbmol NMOC)* 

(16.04 lbs NMOC/lbmol NMOC)  =  0.167 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, the 8-34-301.3 requirement to achieve 98% NMOC 

destruction efficiency results in the higher residual NMOC emission rate than the NMOC outlet 
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concentration limit.  Therefore, the maximum permitted POC emission rate from the A-8 Flare is 

0.2 pounds/hour.   

 

As discussed in the NSR application AN 26777, unabated POC emissions from S-8 LFG 

condensation tank is 0.35 lb/yr and will be vented to the A-8 flare for abatement. Abated POC 

emission from S-8 LFG condensation tank is negligible (2.63 E-06 ton per year). 

 

The maximum potential POC emissions from all landfill gas combustion equipment are 30.591 

tons/year.   

 

Potential to Emit for S-1 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for S-2 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for S-3 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for S-4 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for S-5 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for S-6 LFG-Fired IC Engine (1): 4.989 tons/year of POC 

Potential to Emit for A-8 Waste Gas Flare (2): 0.657 tons/year of NOx 
 

(1) Maximum potential annual POC emissions from the engines were determined based on the maximum possible 

operating rate, 96.5% annual factor and the maximum permitted POC Emission factor of 0.2 g/bhp-hr. 

 (0.2 g/bhp-hr)*(2677 bhp/hr)*(8760*.965 hours/year)/(453.6 g/lb)/(2000 lbs/ton)  =  4.989 tons/year of POC 

(2)  Maximum potential annual POC emissions from the flare were determined based on the maximum permitted 

operating rate, 75% annual factor, and the maximum permitted POC Emission factor of 0.2 lb/hr: 

       (0.2 lb/hr)*(8760 hours/year)*(75% annual use)/(2000 lbs/ton)  =  0.657 tons/year of POC 

 

Engines: BAAQMD Condition # 25465, Parts 7 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 follow the same 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 and 5:  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 reflected here.  In addition, Part 

9 requires annual source testing for POC emissions. 

 

PM Discussion: 

 

PM Sources 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

IC Engines (S-1 

through S-6)  

and 

Waste Gas Flare (A-8) 

BAAQMD 6-1-301  

and SIP 6-301  

No darker than: 

Ringelmann No. 1 

for periods of more than:  

3 minutes in any hour  

Visual Observation 
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PM Sources 

 

 

S# & Description 

Emission Limit 

Citation 

Federally Enforceable 

Emission Limit 

 

Monitoring 

IC Engines (S-1 

through S-6)  

and 

Waste Gas Flare (A-8) 

BAAQMD 6-1-302 and 

SIP 6-302  

No more than: 

20% opacity 

for periods of more than:  

3 minutes in any hour 

Visual Observation 

IC Engines (S-1 

through S-6) 

BAAQMD 6-1-310.1, 

BAAQMD 6-1-310.2, 

And SIP 6-310 

< 0.15 grains/dscf Source Testing  

(every 5 years)  

and Records 

Waste Gas Flare (A-8) BAAQMD 6-1-310.1 

And SIP 6-310 

< 0.15 grains/dscf None 

 

Maximum potential PM10 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  

(S-1, S-2, S-3, S-4, S-5, S-6 and A-8) 

 

Maximum potential annual PM10 emissions from the engines were determined based on the 

maximum possible operating rate, 96.5% annual factor and the maximum permitted PM10 

emission factor of 0.095 g/bhp-hr. 

S-1, S-2, S-3, S-4, S-5, and S-6: 

(0.095 g/bhp-hr)*(2677 bhp/hr)*(8760*.965 hours/year)/(453.6 g/lb)/(2000 lbs/ton) 

=  2.370 tons/year of PM10 each (2150 kg/year per engine) 

 

PM10 emissions from 6 IC engines: 

2.370 tons/year * 6 = 14.219 tons/year 

 

PM Emission calculations for A-8 are based on emission factor from AP-42 Table 2.4-5 (17 pounds 

per million cubic feet of methane in the equation below), and the maximum capacities of the flare.   

(17 pounds PM10/MM ft3 CH4)*(0.50 MM ft3 CH4/MM ft3 LFG)/(496.943 MM BTU/MM scf)  

=  0.017 lbs/MM BTU 

 

A-8:  

(0.017 lbs/MM BTU)*(79,000 MM BTU/yr)/(2000 lbs/ton)  =  0.676 tons/year PM10  

(or 613 kg/year) 

 

From Application # 12649 in Appendix C, the maximum potential particulate emissions from all 

landfill gas combustion equipment combined are 14.25 tons/year of PM10. 

 

BAAQMD Regulation 6-1-301 for Landfill Gas Fired Combustion Equipment (S-1, S-2, S-3, S-4, 

S-5, S-6, and A-8): Visible particulate emissions are normally not associated with combustion of 

gaseous fuels, such as natural gas or landfill gas.  Maximum potential emissions from all landfill 

gas combustion equipment are 14.9 tons/year of PM10.  Since particulate emissions are not 
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substantial and violations of Ringelmann 1.0 limit are not expected, periodic monitoring for the 

Ringelmann limit would not be appropriate for the combustion equipment. 

 

BAAQMD Regulation 6-1-310 for Landfill Gas Fired Combustion Equipment (S-1, S-2, S-3, S-

4, S-5, S-6, and A-8):  BAAQMD Regulation 6-1-310.1 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/year are subject to BAAQMD Regulation 6-

1-310.2.  Since these engines have a PTE of 2150 kg/year, these engines are subject to 6-1-310.2 

and the testing requirements in 6-1-504.  The A-8 Flare has a PTE less than 1000 kg/year; 

therefore, 6-1-310.2 does not apply. 

 

Using the applicable AP-42 emission factors and the maximum landfill gas methane content 

(60% CH4), the maximum PM10 emission rates from these devices are determined below: 

 

S-1 through 6 IC Engines with a total of 12.365 tons/year of PM10 emissions: 

(0.095 g PM10/bhp-hr)(2677 bhp) /(453.6 g/lb) /(667 scf LFG/min)*(60 min/hr) *(7000 

grains/pound)*/(5.5279 ft3 flue gas, dry, 0% O2/ft
3 LFG)  =  0.018 grains/dscf @ 0% O2 

 

A-8 Landfill Gas Flare with a maximum of 0.268 tons/year of PM10 emissions: 

(17 pounds PM10/1E6 ft3 CH4)*(7000 grains/pound)*(0.60 ft3 CH4/ft
3 LFG)/ 

(5.5279 ft3 flue gas, dry, 0% O2/ft
3 LFG)  =  0.013 grains/dscf @ 0% O2 

 

For the engines, the new testing requirement of once every five years was found to be appropriate 

for devices emitting 2000-8000 kg/year during the recent rule amendments. 

 

The compliance margin with the Regulation 6-310 limit are: 11.5:1 for the flare.  Periodic 

monitoring for compliance with this limit would not be appropriate for this small waste gas fired 

flare, because the Regulation 6-1-310.1 grain-loading limit is far above any expected PM 

emissions and particulate emissions from the device are low. 

 

VIII. Test Methods 

 

This section of the permit lists test methods that are associated with standards in District or other 

rules.  It is 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 applicable to a source or group of sources, or (2) A 

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 other applicable requirements for monitoring, recordkeeping, and reporting in 

the permit will assure compliance with all emission limits.   

 

The second type of permit shield is allowed by EPA’s “White Paper 2 for Improved 

Implementation of the Part 70 Operating Permits Program.”  The District uses the second type of 

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

V permits.  The District’s program does not allow other types of streamlining in Title V permits. 

 

No permit shields were requested by the applicant. 
 
 
X.   Revision History: 
 
This section of the permit summarizes each revision to the permit.  The District is adding this 

initial Title V application in Section X. 

 

XI. Glossary 

This section of the permit 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 August 2, 2018 office memorandum from the Director of Compliance and Enforcement, to the 

Director of Engineering, presents a review of the compliance record of Ameresco Half Moon Bay, 

LLC (Site # B7040).  This review was initiated as part of the District evaluation of an application 

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

 

The Compliance and Enforcement Division staff has reviewed the compliance history for 

Ameresco Half Moon Bay, LLC for the period from 4/10/2013 through 7/17/2018.  Most recently, 

the owner certified that all equipment was operating in compliance on November 14, 2019.  The 

Compliance and Enforcement Division staff found no on-going non-compliance and no recurring 

pattern of violations.   

 

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

April 1, 2013 through July 17, 2018.  During this period, activities known to the District include: 

• The District issued 7 Notices of Violation.  One violation was issued for A-7 SCR system 

abating S-1 engine was not operating for a short period of time. One violation was issued 

because the site had temperature excursions in A-8 flare for 15 days and failed to report the 

occurrence to the District within 96 hours.  Another violation indicated that the site failed to 

meet their minimum combustion zone temperature limits on their flare for a period of time. 

The facility corrected this problem and there have been no temperature excursions since 

December 30, 2014.  One violation was issued because the site was unaware 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 Regulation 8-34.  All the violations have 

achieved compliance. 

• The District received no air pollution complaints alleging Ameresco Half Moon Bay, LLC as 

the source of odors. 

• The facility is not operating under an Enforcement Agreement, a Variance, or an Order of 

Abatement. 

 

The Compliance and Enforcement Division has determined that for the periods reviewed, 

Ameresco Half Moon Bay, LLC was in intermittent compliance.  However, there is no evidence 

of on-going non-compliance 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 

 

The initial Title V permit application was submitted on October 27, 2009, the Authority of 

Construct was issued on August 24, 2007. The Permit to Operate was issued on February 5, 

2013.  This version is the basis for constructing the proposed Title V permit.  Revisions were 

made to Initial Title V Application #21226 as a result of changes at the facility that were made 

pursuant to NSR Application #27766.  Differences between the application and the proposed 

permit include the following: 

 

A Permit to Operate was issued for S-8 LFG Condensate Solvent Tank on 7/13/2018. 

 

In addition to the changes discussed above, the District 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 modifications are discussed in detail 

in Section C of this document. 
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ACT 

Federal Clean Air Act 

 

AP-42 

An EPA Document “Compilation of Air Pollutant Emission Factors” that is used to estimate 

emissions for numerous source types.  It is available electronically from EPA’s website at: 

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 Available Retrofit 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 atoms, for example:  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 “continuous emission monitor” is a monitoring device that provides a continuous direct 

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 

environmental statutes such as the Clean Air Act.  Parts 50-99 of 40 CFR contain the 

requirements for air pollution programs. 

 

CH4 or CH4 

Methane 

 

CIWMB 

California Integrated Waste Management Board 

 

CO 

Carbon Monoxide 

 

CO2 or CO2 

Carbon Dioxide 

 

Cumulative Increase 

The sum of permitted emissions from each new or modified source since a specified date 

pursuant to BAAQMD Rule 2-1-403, Permit Conditions (as amended by the District Board on 

7/17/91) and SIP Rule 2-1-403, Permit Conditions (as approved by EPA on 6/23/95).  Used to 

determine whether threshold-based 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 called scientific 

notation, which consists of a decimal part multiplied by 10 raised to some power.  For example, 

4.53E6 equals (4.53) x (106) = (4.53) x (10x10x10x10x10x10) = 4,530,000.  Scientific notation 

is used to express large or small numbers without writing out 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 by the Administrator of the EPA including 

those requirements developed pursuant to 40 CFR Part 51, subpart I (NSR), Part 52.21 (PSD), 

Part 60 (NSPS), Part 61 (NESHAPs), Part 63 (MACT), and Part 72 (Permits Regulation, Acid 

Rain), including limitations and conditions contained in operating permits issued under an EPA-

approved program that has been incorporated into the SIP. 

 

FID 

Flame Ionization Detector 

 

FP 

Filterable Particulate as measured by BAAQMD Method ST-15, Particulate. 

 

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 H2S 

Hydrogen sulfide 

 

H2SO4 or H2SO4 

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 vapor is condensed 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 vapor at 60oF. 

 

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 lesser quantity of hazardous 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 District Regulation 2, Rule 6. 

 

MOP 

The District's Manual of Procedures. 

 

MSDS 

Material Safety Data Sheet 

 

MSW 

Municipal solid waste 

 

MTBE 

Methyl tertiary-butyl ether 

 

MW 

Molecular weight 

 

N2 or N2 

Nitrogen 

 

NA 

Not Applicable 

 

NAAQS 

National Ambient Air Quality 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 NO2 

Nitrogen Dioxide 

 

NOx or NOx 

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 Regulation 10. 

 

NSR 

New Source Review.  A federal program for pre-construction 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 by Title I of 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.) 

 

O2 or O2 

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 II Acid Rain Facility 

A facility that generates electricity for sale through fossil-fuel 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 PM10 

Particulate matter with aerodynamic equivalent diameter of less than or equal to 10 microns 

 

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 Title I of the Act and implemented by both 40 

CFR Part 52 and District Regulation 2, Rule 2. 

 

Regulated Organic Liquid 

“Regulated organic liquids” ae those liquids which require permits, or which are subject to some 

regulation, when processed at a liquid-handling operation.  For example, refinery marine 

terminals, regulated organic liquids are defined as “organic liquids” in Regulation 8, Rule 44. 

 

RCRA 

Resource Conservation and Recovery Act 

 

RWOCB 

Regional Water Quality Control Board 

 

S 

Sulfur 

 

Short ton 

2000 pounds 

 

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 I 

of the Act. 

 

SO2 or SO2 

Sulfur dioxide 

 

SOCMI 

Synthetic Organic Compound Manufacturing Industry 

 

TAC 

Toxic Air Contaminant (as identified by CARB) 

 

THC 

Total Hydrocarbons (NMHC  plus methane) (same as TOC) 

 

Therm 

100,000 British Thermal Units 

 

Title V 

Title V of the federal Clean Air Act.  Requires a federally enforceable operating permit program 

for major and certain other facilities. 

 

TOC 

Total Organic Compounds (NMOC plus methane, same as THC) 

 

TPH 

Total Petroleum Hydrocarbons 
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TRMP 

Toxic Risk Management Plan 

 

TRS 

Total Reduced Sulfur, which is a measure of the amount of sulfur-containing 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 SO2 that will be present in the combusted fuel gas, 

since sulfur compounds are converted to SO2 by the combustion process. 

 

TSP 

Total Suspended Particulate 

 

TVP 

True Vapor Pressure 

 

VOC 

Volatile Organic Compounds 

 

Units of Measure: 

atm = atmospheres 

bbl = barrel of liquid (42 gallons) 

bhp = brake-horsepower 

btu = British Thermal Unit 

BTU = British Thermal Unit 

C = degrees Centigrade 

cfm = cubic feet per minute 

dscf = dry standard cubic feet 

F = degrees Fahrenheit 

ft3 = cubic feet 

g = grams 

gal = gallon 

gpm = gallons per minute 

gr = grains 

hp = horsepower 

hr = hour 

in = inches 

kW = kilowatts 

lb = pound 

lbmol = pound-mole 

in = inches 

max = maximum 

m2 = square meter 

m3 = cubic meters 

min = minute 

mm = 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 

yd3 = cubic yards 

yr = year 
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Engineering Evaluation 

Ameresco Half Moon Bay, LLC, Plant # 17040 

Application Number 27766 

12310 San Mateo Road, Half Moon Bay, CA  94019 

 

BACKGROUND 

Ameresco Half Moon Bay, LLC has applied for an Authority to Construct/Permit to Operate for an 

aboveground LFG condensate solvent tank (Tank V3) for the S-7 TSA gas treatment regeneration cycle: 

  

S-8      Tank V3: LFG Condensate Solvent Tank, Fixed Roof, 500 gallons capacity 

 
The V3 storage tank S-8 collects and stores the contaminated water that condenses in the TSA system 

during media regeneration/cleaning. The 500-gallon, cylindrical tank is constructed of stainless steel and 

installed horizontally in a concrete vault. The air headspace vapors in S-8 are hard piped back the TSA 

system, VOCs vented from the tank are vented to the TSA Flare (A-8) during absorption media 

regeneration.  

 

EMISSION CALCULATIONS 

The calculation for S-8 along with the basis is presented as follows:  

Basis: 

1. Operating conditions: Pressure = 1 atm; Temperature = 70 0F (21.1 0C, 530 0R);  

2. Compounds detected include 1,4 dichlorobenzene, ethylbenzene and toluene.  Molecular Weight 

(MW) of 1,4 dichlorobenzene = 147.004 g/gmole, MW of ethylbenzene = 106.167 g/gmole, MW 

of toluene = 92.14 g/gmole.    
3. Measured compounds concentrations:  2900 mg/l (ppm) 1,4 dichlorobenzene, 5000 mg/l (ppm) 

ethylbenzene, and 3200 mg/l (ppm) toluene;  

4. VOC = 1.35% by weight 

5. Throughput  = 5000 gal/year, 0.57 gal/hour 

6. Flare abatement efficiency = 98.5%  
 

Per the Raoult’s Law for ideal solutions, we assume that the concentration of a contaminant in the vapor 

phase is proportional to the mole fraction of that contaminant in the liquid times its vapor pressure. 

 

Table 1. Unabated POC Emissions from S-8 

Compounds 

Molecular 

Weight 

(g/g-

mole) 

Weight % 

Composition 

(Mass 

basis) 

Saturated 

Vapor 

Pressure 

(psia) 

Moles/Kg 

solvent  

(g-mole) 

Vapor 

Mole 

Fraction 

(%) 

Actual 

Vapor 

Pressure 

(psia)  

Yi Unabated 

Hour 

Average 

Emission 

Rate 

 (lb/hr) 

Unbated  

Annual 

Average 

Emission 

Rate (lb/yr) 

H2O 
18.015 98.65% 0.363 0.05476 

0.997748 
 

0.362183 0.024645 
  

1,4 

dichlorobenzene 
147.004 0.35% 0.025 2.39E-05 0.000435 0.0000109 7.4E-07 8.04E-07 0.0070 

Ethylbenzene    106.167     0.61%       0.193 5.73E-05 0.001043 0.000201 1.37E-05 1.49E-05 0.1304 

Toluene     92.14     0.39%       0.425 4.24E-05 0.000773 0.000329 2.24E-05 2.43E-05 0.2128 

Total VOC        0.00004 0.350 

 As shown in Table 1, with air in the headspace (the tank is vented into the flare), the pressure in the 

headspace is 1 atm (14.696 psi). VOC mole fraction in the headspace (Yi1,4 dichlorobenzene + Yi ethylbenzene  
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+ Yi toluene) is 0.000037.  
 

𝑀𝑉𝑂𝐶 =
(14.696 𝑝𝑠𝑖∗

5000 𝑔𝑎𝑙

𝑦𝑒𝑎𝑟
∗

7.48052 𝑓𝑡3 𝑣𝑎𝑝𝑜𝑟

𝑔𝑎𝑙
)

10.731 𝑝𝑠𝑖 𝑓𝑡3 

𝑙𝑏𝑚𝑜𝑙  𝑅
∗530 𝑅

 *0.000037 = 96.65 lbmols/year * 0.000037 = 0.0036 lbmols VOC/yr 

                                                                                                     = 0.35 lb VOC/year 

 

𝑀𝑉𝑂𝐶 =
(14.696 𝑝𝑠𝑖∗

0.57 𝑔𝑎𝑙

ℎ𝑜𝑢𝑟
∗

7.48052 𝑓𝑡3 𝑣𝑎𝑝𝑜𝑟

𝑔𝑎𝑙
10.731 𝑝𝑠𝑖 𝑓𝑡3 

𝑙𝑏𝑚𝑜𝑙  𝑅
∗530 𝑅

∗ 0.000037 = 0.0l1 lbmols/hr *0.000037 = 4.06E-7 

lbmol VOC/hr               

                                                                                                   = 0.00004 lb VOC/hr 
 

Unabated emissions of 1,4 dichlorobenzene, 𝑀1,4 dichlorobenzene  = 8.04E-07 lb/hr = 0.0070 lb/yr; unabated 

emissions of ethylbenzene, 𝑀ethylbenzene = 1.49E-05 lb/hr = 0.1304 lb/yr; Unabated emissions of toluene, 

𝑀toluene = 2.43E-05 lb/hr = 0.2128 lb/yr.  

 

Table 2. Abated POC Emissions from S-8 

  

concentr
ation  
[ppm] 

Unabat
ed 

Emissio
n  

[lb/hour] 

Unabate
d 

Emissio
n  

[lb/year] 

Abated 
Emissio

n 
 [lb/hr] 

 
Abated 
Emissio

n 
 [lb/yr] 

Abated 
Emissi

on 
 [ton/yr] 

Chroni
c 

Trigger 
Level  
[lb/yr] 

Acute  
Trigger 
Level  
[lb/hr] 

HRA 
requir
ed? 

1,4 

dichlorobenzene 
2900 

8.04E-

07 
0.0070 

1.21E-08 
 

1.05E-04 5.25E-08 
7.2 NA NO 

Ethylbenzene 
5000 

1.49E-

05 
0.1304 

2.24E-07 
 

1.96E-03 9.78E-07 
33 N/A NO 

Toluene 
3200 

2.43E-

05 
0.2128 

3.65E-07 
 

3.19E-03 1.60E-06 
12000 82 NO 

 Total 
POC 

0.00004 0.350 6.00E-07  5.25E-03 
2.63E-06 

     

   
Plant Cumulative Increase 

 

Table 3 presents the cumulative increase from S-8:  

 
Table 3. Cumulative Emission Increase 

Pollutant  
Existing 

(ton/yr) 

New Increase with 

this application 

(ton/yr) 

Total 

(ton/yr) 

POC 30.420 0.000 30.420 

NOx 89.950 0.000 89.950 

CO 237.5  0.000 237.5 

PM 14.890 0.000 14.890 

SO2 28.530 0.000 28.530 
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COMPLIANCE DETERMINATION 

Regulation 1: General Provisions and Definitions 

The facility is subject to Regulation 1, Section 301, which prohibits discharge of air contaminants 

resulting in public nuisance.  The facility is expected to comply with this requirement. 

 

Regulation 2-1: General Requirements 

Authority to Construct/ Permit to Operate  

S-8 is subject to requirements of Regulation 2-1-301 and 302 (Authority of Construct/Permit to Operate) 

since the top phase contains more than 1% of VOC by weight. 

 
2-1-123 Exemption, Liquid Storage and Loading Equipment: The following equipment is exempt from 

the requirements of Sections 2-1-301 and 302, provided that the source does not require permitting 

pursuant to Section 2-1-319.  

123.2 Tanks, vessels and pumping equipment used exclusively for the storage or dispensing of any aqueous 

solution which contains less than 1 percent (wt) organic compounds. Tanks and vessels storing the 

following materials are not exempt.  

2.6 More than one liquid phase, where the top phase contains more than one percent 

VOC (wt). 

 
CEQA 

The project is considered to be ministerial under the Districts CEQA Regulation 2-1-311 and therefore is 

not subject to CEQA review. The engineering review for this project requires only the application of 

standard permit conditions and standard emission factors and therefore is not discretionary as defined by 

CEQA.  This project is in compliance with Chapter 4 of the permit handbook. 

 
Public Notification 

The public notification requirements of Regulation 2-1-412 apply to applications which result in any 

increase in toxic air contaminant or hazardous air contaminant emissions at facilities within 1,000 feet of 

the boundary of a K-12 school.  The District’s database found that the nearest K-12 school is 2.89 miles 

(15259 feet) from the facility, therefore, the public notice requirements in Regulation 2-1-412 do not 

apply. 

 

Regulation 2, Rule 2: Permits – New Source Review 

BACT 

This proposed project will not emit over 10 lbs per highest day and is therefore not required to implement 

BACT. 

 

Offsets 

Offsets are not applicable for this application, as abated POC emission increase from S-8 is minimal (2.63E-
06 ton per year).  
 
Toxics 

1,4 dichlorobenzene, ethylbenzene and toluene are listed in the Toxic Air Contaminants (TACs) list of 

Regulation 2-5, Table 2-5-1.  With abatement of 98.5%, none of the compounds’ abated emission exceed 

the trigger levels of Table 2-5-1. Therefore, no risk screen analysis is required. 

Regulation 8-5: Storage of Organic Liquids 

As shown in Table 1, S-8 is not subject to requirements of Regulation 8-5 since the vapor pressure is less   

than 0.5 psia.  
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8-5-117 Limited Exemption, Low Vapor Pressure: The provisions of this rule, except 
for 
Section 8-5-307.3, shall not apply to tanks storing organic liquids with a true vapor 
pressure of less than or equal to 25.8 mm Hg (0.5 psia) as determined by Sections 8- 
5-602 or 604. 

 

Federal Requirements: 
Prevention of Significant Deterioration, New Source Performance Standards, and National Emissions 

Standards for Hazardous Air Pollutants are not triggered.  

 

Condition #26782, setting out the operating conditions and recordkeeping requirements for operations at 

Source S-8 shall be made part of the source’s authority to construct/permit to operate.  

 

RECOMMENDATION 
The proposed project is expected to comply with all applicable requirements of District, State, and 

Federal air quality related regulations.  I recommend the District to issue a Permit to Operate for the 

following equipment subject to Condition # 26782: 

 

 

S-8      Tank V3: LFG Condensate Solvent Tank, Fixed Roof, 500 gallons capacity 

 
            _________________                                                    _________________ 

 Davis Zhu                                                 Date 

 Air Quality Engineer 

 

 

COND# 26782-------------------------------------- 

1. The owner/operator of S-8 shall not exceed the following throughput limits during any consecutive 

twelve-month period:  

LFG condensate: 5000 Gallons  

(Basis: Cumulative Increase)  

 

2. To determine compliance with the above parts, the owner/operator shall maintain the following records 

and provide all of the data necessary to evaluate compliance with the above parts, including the following 

information:  

a. Quantities of each type of liquid stored at this source on a monthly basis.  

b. If a material other than those specified in Part 1 is stored, POC and toxic component contents of each 

material used; and mass emission calculations to demonstrate compliance with Part 2, on a monthly basis;  

c. Monthly throughput and/or emission calculations shall be totaled for each consecutive twelve-month 

period.  

All records shall be retained on-site for two years, from the date of entry, and made available for 

inspection by District staff upon request. These recordkeeping requirements shall not replace the 

recordkeeping requirements contained in any applicable District Regulations. (Basis: Cumulative 

Increase; Toxics) 

 
 
 
 


