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Environmental Consultants & Contractors 

May 30, 2023 
Project No. 01210112.02 Task 11 

Marcy Hiratzka 
Clerk of the Boards, Executive & Administrative Resources 
Bay Area Air Quality Management District 
375 Beale Street, Suite 600 
San Francisco, CA 94105 

Subject: Request for Regular Variance 
Berkeley Landfill 
City of Berkeley  
Facility A3590 

Dear Ms. Hiratzka, 

On behalf on the City of Berkeley (City), which owns and operates Berkeley Landfill (Landfill), SCS 
Engineers (SCS) is submitting a request for a regular variance due to a need for additional allowable gas 
collection and control system (GCCS) downtime. The Landfill respectfully requests a regular variance to 
be allowed downtime for the duration of 2023 beyond what is allowed in the Bay Area Air Quality District 
Management (BAAQMD or District) regulations. A summary of the GCCS events and proposed course of 
actions are below.  

Background 
The Landfill’s GCCS collects landfill gas (LFG) from all areas of the landfill and sends it to a flare station 
where the LFG is combusted within an enclosed flare. The Landfill, which was constructed on reclaimed 
tidelands of San Francisco Bay, began receiving waste in 1961 and continued operations until 1983. 
The GCCS for the site was installed and became operational in 1988. In March 2009, the City  
petitioned for a Less than Continuous (LTC) Operation allowance for the GCCS. The petition was 
approved on April 30, 2009 and was repeatedly renewed on a 3-year cycle until the installation of a 
new, smaller flare was competed in May 2019. As the Landfill was operating on a LTC basis historically, 
there has not been a concern of exceeding the requirements of BAAQMD Regulation 8, Rule 34, Part 
113.2, which allows for up to 240 hours of inspection and maintenance downtime of the GCCS.  
In 2022, a petition for the continued LTC operation status at the Landfill was submitted to the BAAQMD 
permitting division. Upon multiple information requests from the BAAQMD for additional data and the 
Landfill providing said additional data, the Landfill decided to withdraw the petition as the BAAQMD 
permitting division believed massive upgrades were required on the wellfield before they would re-grant 
the LTC operation status.  

In 2015/2016, the City performed extensive below grade LFG vertical extraction well component 
upgrades (including lateral pipelines, valves, test ports and security access vaults) and replacements at 
the Landfill. Therefore, the City believes that no wells require additional repairs at this time, as the LFG 
composition and generation volume is representative of the age of the landfill and waste placed within.  

As the 2022 petition for LTC was not granted by the BAAQMD and subsequently withdrawn by the City, 
going into 2023, the Landfill was required to utilize the downtime hours as allotted by 8-34-113.2 for 
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qualifying events per BAAQMD Compliance Advisory issued in November 2018. As 2023 commenced, 
there were two issues which caused GCCS downtime to accrue at an unexpected rate, the first being 
thermocouple failure, and the second being heavy precipitation.  

Weather Events & Equipment Issues 
In the beginning of 2023, there was an unprecedented amount of liquid infiltrating the GCCS at the 
Landfill due to heavy precipitation events. The system was simply not designed for the massive 
quantities of liquids which occurred in early 2023. There had been condensate buildup within the below 
grade piping systems due to saturated site conditions and the condensate sumps were unable to drain 
at an appropriate rate because of the heavy rains. Initially, the Landfill planned to have a vacuum truck 
onsite to remove the liquids, yet the ground was so saturated that it could not safely access the location 
to extract liquids. Within five days, the heavy liquids naturally drained from the system. As a result of the 
unprecedented weather conditions and the system being unable to clear the liquids, there were 
prolonged periods of downtime at the flare, resulting in GCCS downtime. In addition to the 
unprecedented weather conditions, the thermocouples in the flare were glitching causing shutdowns 
and prevented remote restarts. This caused prolonged downtimes as the flare then was required to be 
manually restarted in these events, which required personnel to travel to site for the manual restarts 
taking much longer than remote restarts.   

Replacement Equipment 
The issues from the thermocouples first occurred in January 2023, yet it was unknown at that time that 
they both required full replacements. It was not until later in April 2023 it was identified that the 
thermocouples were damaged and it was necessary for the equipment in the flare to be replaced. The 
thermocouples and thermocouple card, which controls the thermocouples, were replaced promptly once 
it was identified replacements were needed, yet downtime then occurred at the flare to allow for the 
replacement of the thermocouples. 

Excess Emissions 
There have been no excess emissions at the Landfill, up to the present as some downtime is allowed up 
to 240 hours of downtime within a calendar year per the rule and BAAQMD guidance.  

As it is not known the amount of downtime which may be required for the remainder of the year, we 
have conservatively estimated potential emissions based on the results of the 2022 source test at the 
flare, the historical flow rates and the methane concentrations in 2023. The tons per year were based 
on a conservative estimate of 240 hours of downtime beyond the original 240 hours of allotted 
downtime per 8-34-113.2.  

Table 1. Estimated Excess Emissions 
lb/day tons/year 

VOCs 0.87 0.0043 

NMOC 0.89 0.0045 
Total HAPs 0.05 0.0003 

Emissions estimates based on proposed 
operation of 24 hrs/day and 240 hrs/yr. 
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As mentioned above, the amount of downtime for the GCCS for the remainder of 2023 is unknown at 
this time. 

Closing 
The GCCS will continue to operate, but it is unknown what event(s) could occur which may trigger 
additional downtime. As noted above, the depleted LFG available for recovery make it difficult to 
maintain continuous operation at the flare.  

The City would like to pursue a regular variance as additional downtime is anticipated for the remainder 
of 2023, yet the exact amount needed is unknown at this time.  

If you have any questions or concerns regarding this request or the proposed course of action, please 
contact the undersigned.   

Sincerely, 

Maria Bowen Gabrielle Stephens 
Project Manager Senior Project Manager 
SCS Engineers  SCS Engineers 

Attachment: Regular Variance Application 
2022 Source Test Results 
Permit To Operate 

Cc: Mary Skramstad, City of Berkeley 
Stephen Harquail, SCS Engineers 



REGULAR VARIANCE APPLICATION 



Variance Application Form Instructions 

Requests for variances from Bay Area Air Quality Management District (BAAQMD) air 
pollution regulations should be submitted to the Hearing Board of the BAAQMD using the 
attached form. 

The Hearing Board is an independent quasi-judicial body created by California State law with 
the sole authority to grant variances from air quality regulations.  After your application has 
been reviewed by the Hearing Board, you and the Bay Area Air Quality Management District 
staff will appear in a public hearing before the Hearing Board to present your respective 
positions. 

Proper completion of the Application will help the Hearing Board fully consider your request 
and will help you prepare for the hearing. Any Application that is not substantially complete 
shall not be accepted by the Hearing Board Clerk.  

FILING STEPS: 

1. Properly complete the Application form.  The form is available on the website at
www.baaqmd.gov/publications/forms.  You may complete the form on your computer and
submit the copy you print on your printer.

2. If you need more space and attach additional pages, properly identify the numbered section
of the Application form that they support.

3. SMALL BUSINESSES: Review the Small Business Considerations section of the
Application for Variance (Page 12, Nos. 21 and 22). If you meet the requirements, complete
and sign the Small Business Declaration (Page 13).

4. Submit the filing fee with the Application (or contact the Clerk to confirm overnight payment)
and make check payable to BAAQMD.  See District Regulation 3, Schedule A- Hearing
Board Fees.

5. Mail or otherwise deliver an original and nine copies of the Application and all other papers
to:

Marcy Hiratzka 
Clerk of the Hearing Board 

Bay Area Air Quality Management District 
375 Beale Street, Suite 600 
San Francisco, CA  94105 

Clerk of the Hearing Board contact phone # for questions: (415) 749-5073.
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SUMMARY PAGE

NAME OF APPLICANT:________________________________________________________________________

FACILITY ADDRESS: _____________________________________

City, State, Zip: _____________________________________

PLANT # or G #:__________________________ SOURCE 

#(S):___________________________

`
CONTACT:  Name, title, company (if different than Applicant), address, and phone number of persons authorized 
to receive notices regarding this Applicant (no more than two authorized persons).

Zip Zip

(  ) Ext. (  ) Ext.

Fax (  ) Fax (  )

E-mail E-mail

California Bar #___________________________ California Bar #_________________________

BRIEFLY SUMMARIZE EQUIPMENT/ACTIVITY SUBJECT TO THIS VARIANCE REQUEST: 

LIST DISTRICT REGULATIONS, RULES AND PERMIT CONDITIONS SUBJECT TO THIS VARIANCE 
REQUEST:

SUMMARY OF TOTAL EXCESS EMISSIONS:

Pollutants Net Emissions After Mitigation (lbs/day or Opacity %)

Berkeley Landfill

3590
1

Mary Ellen Skramstad, Envir. Compliance Specialist

City of Berkeley, Public Works Dept.
Mary Ellen Skramstad, Envir. Compliance Specialist

City of Berkeley, Public Works Dept.
1947 Center St. 4th Floor

mskramstad@cityofberkeley.info

Cesar Chavez Park

Berkeley, California, 94704

Berkeley, California Berkeley, California 9470494704
510 981-6337 510 981-6337

Regulation 8-34-301.1
Regulation 8-34-113.2
Permit to Operate #1826,Pt.3
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TYPE OF VARIANCE REQUESTED:

NOTE: The date of filing of the Application for Variance is the earliest allowed starting date for a 
variance.  State law [California Health and Safety Code (H&SC)] imposes requirements on the amount 
of time to be allowed for notification of the public and air quality regulatory agencies before a hearing 
on a variance request can be held by the Hearing Board. Review the following descriptions of the 
types of variances, and select that which is most appropriate for your situation:

SHORT: If compliance with the District Rule(s) can be achieved in 90 (calendar) days or less,
request a short-term variance.  [10-day notice required to Bay Area Air Quality Management District’s 
Air Pollution Control Officer (APCO), Applicant, California State Air Resources Board (ARB), Federal 
Environmental Protection Agency (EPA).]

INTERIM: If Applicant requires immediate relief for the period between the date of filing of variance 
application and the date of the decision on the matter by the Hearing Board, request an interim 
variance.  An interim variance is recommended if significant excess emissions will occur between the 
date of filing and the date of the fully noticed hearing by the Hearing Board.  If an interim variance is 
required, a hearing will be scheduled as soon as possible.  The period of an interim variance shall not 
exceed 90 days.  If an interim variance is requested, Applicant must also request a short or a regular 
variance on the same application.

REGULAR (OR LONG-TERM):  If compliance with District Rule(s) will take more than 90 (calendar) 
days, request a regular variance.  (30-day published notice required.  30 days notice to APCO, 
Applicant, ARB.)

GROUP: If non-compliance with District Rule(s) by each individual Applicant comprising a group is 
based on issues of law and fact common to each Applicant, request a group variance.  (Noticing 
requirements as for Short or Regular variances depending on period of the Group variance.)

PRODUCT:  Any person who manufactures a product may petition the Hearing Board for a product 
variance from a District Rule or Regulation.  A product variance shall be granted only when a variance 
is necessary for the sale, supply, distribution, or use of the product. (Noticing requirements as for 
Short or Regular variances depending on period of the product variance.)

BAAQMD Regulation 1-402: “Status of Violation Notices During Variance Proceedings: Where a 
person has applied for a variance, no notices shall be issued during the period between the date of 
filing for the variance application and the date of decision by the Hearing Board for violations covered 
by the variance application.  However, during the period between the date of the filing for a variance 
and the date of decision by the Hearing Board, evidence of additional violations shall be collected and 
duly recorded.  Where the variance is denied, evidence of violations collected between the filing date 
and decision date shall be reviewed and a notice of violation issued for violations occurring during that 
period shall be served upon said person.  Where the variance is granted, no notice of violation shall 
be issued for violations occurring during that period except in extraordinary circumstances as 
determined by the APCO.”

NOTE: The Environmental Protection Agency (EPA), a federal agency, does not recognize 
California’s variance process, which is established by state law.  The EPA considers facilities 
operating under a variance to be operating in violation of District regulations.  Facilities that are in 
violation and then obtain a variance are advised that the EPA can independently pursue legal action 
based on federal law against the facility for continuing to be in violation.
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1. Briefly describe the type of business and processes at your facility (Attach a map showing location)

See Small Business Considerations on Page 12, No. 21 before answering the following question:

Is Applicant a “Small Business” as defined by Health & Safety Code Section 42352.5(b)(1)? 
Yes  No  

Is Applicant a “Major Source” as defined by the applicable provisions of the Federal Clean Air Act, 42 U.S.C. 
Sec. 7661(2)?  Yes  No  

Is Applicant a “public agency” as defined in Health & Safety Code Section 42352(b)? 
Yes  No  

2. Describe the equipment/activity for which a Variance is being sought (type of equipment/activity, source
numbers, purpose, why is it essential to your business).  Attach a copy of the BAAQMD Permit to Operate or
Authority to construct for the subject equipment and/or facility so long as such Permit is less than 50 pages.  If
the Permit is greater than 50 pages, all portions relevant to the Application shall be provided.

No Is there a regular maintenance and/or inspection schedule for this equipment?   Yes 

If Yes, how often?

What was the date of the last maintenance and/or inspection?____ ____

Are maintenance records available?   Yes No 

Was there any indication of problems?   Yes No 
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APPLICANT’S PETITION FOR REQUIRED FINDINGS
California Health and Safety Code (H&S Code) 42352 requires the Hearing Board to make six findings for a 
variance to be granted.  In this Section, Applicant must provide sufficient information to enable the Hearing 
Board to make a decision on each of the six findings:

Finding # 1:  That the Applicant for a variance is, or will be, in violation of Health and Safety Code 
Section 41701 or of any rule, regulation or order of the District.

3. List all District Regulations, Rules, and/or Permit Conditions from which Applicant is seeking variance relief.
Briefly explain how Applicant is or will be in violation of each rule or condition.  If Applicant is requesting
relief from Regulation 6, and the excess opacity during the variance period will reach or exceed 40%
(Ringelmann 2), Applicant should also request relief from California Health and Safety Code Section 41701.

Regulation, Rules, Permit Conditions Explanation

4. Has the District issued any Notice(s) of Violation (NOVs) to the Applicant concerning the subject of this
variance request?   Yes  No  If “Yes”, please attach copies of the NOVs.

5. Has the equipment in question or any other equipment at this facility been under variance protection during
the last year?  Yes  No

Docket # Variance Period Nature of Emission Regulation/Rule/Section

6. List all NOV(s) issued to equipment at the entire facility during the previous 12 months:

Date of Notice NOV # Nature of Emission Regulation/Rule/Section

Regulation 8-34-301.1
Regulation 8-34-113.2
Permit to Operate #1826,Pt.3

6/6/2022 A61731 8-34-301.1
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Finding # 2:  That, due to conditions beyond the reasonable control of the Applicant, requiring 
compliance would result in either (A) an arbitrary or unreasonable taking of property, or (B) the 
practical closing and elimination of a lawful business.

7. Describe, in detail, the event leading to the need for a variance:

8. Has the Applicant received any complaints from the public regarding the operation of the subject equipment
or activity within the last year?   Yes  No

Date of Complaint Number of 
Complaints Nature of Complaint

9. Explain why it is beyond Applicant’s reasonable control to comply with the Regulation(s) and/or Permit
Condition(s):
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10. When and how did Applicant first become aware that it was not in compliance with the Rule(s) and/or permit
condition(s)?

11. What actions has Applicant taken since that time to achieve compliance with the Regulation(s) or permit
condition(s)?

12. What would be the harm to Applicant’s business if the variance were not granted?

Economic losses:  $_________________

Number of Employees laid off (if any):_________

Provide detailed information regarding economic losses, if any, (anticipated business closure, breach of
contracts, hardship on customers, layoffs and/or similar impacts).
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Finding # 3:  That the closing or taking would be without a corresponding benefit in reducing air 
contaminants.

13. List the estimated or measured excess emissions or excess opacity, if any, on a daily basis, or over a more
appropriate period of time (For example: duration of requested variance period, hourly basis).  Also list
emissions reductions proposed by Applicant as mitigation.  If no excess emissions or opacity are expected
during the variance period, go to No. 16.

Pollutant (A) (B) (C)**
Estimated 

Excess 
Emissions 
(lbs/day)

Reduction 
Due to 

Mitigation 
(lbs/day)

Net 
Emissions 

After 
Mitigation 
(lbs/day)

**Column A minus Column B = Column C

14. Show the calculations used to determine the excess emissions listed in No. 13.  Are the values in No. 13
based on measurements___________ or estimates_________?

15. Do the additional emissions during the variance period contain any Toxic Air Contaminants (TACs)
[pursuant to Health and Safety Code Section 39655] or odorous substances?   Yes  No

If Yes, list the TACs or odorous substances and approximate amounts:

16. List measured or estimated annual emissions from entire facility for each pollutant which is the subject of
this variance application:

Pollutant Total Emissions from Entire Facility (tons/year)

Volatile Organic Compounds 0.87 NA 0.87
Non-Methane Organic Compounds 0.89 NA 0.89

Hazardous Air Pollutants 0.05 NA 0.05

Volatile Organic Compounds 0.0043
Non-methane organic compounds 0.0045

Hazardous Air Pollutants 0.0003
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Briefly explain the basis for these facility emission values:

Finding # 4:  That the Applicant for the variance has given consideration to curtailing operations of 
the source in lieu of obtaining a variance.

17. Explain why the Applicant cannot curtail or terminate operations in lieu of obtaining a variance:

Finding # 5:  During the period that the variance is in effect, the Applicant will reduce excess 
emissions to the maximum extent feasible.

18. Explain how Applicant plans to reduce (mitigate) excess emissions during the variance period to the
maximum extent feasible, or why reductions are not feasible (mitigation may include reductions at other
sources):

Finding # 6: During the period the variance is in effect, the Applicant will monitor or otherwise 
quantify emission levels from the source, if requested to do so by the District, and report these 
emissions levels to the District pursuant to a schedule established by the District.

19. Has the District requested that the Applicant monitor or otherwise quantify emissions during the variance
period?    Yes  No

If Yes, please describe how Applicant will do so:

✔
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APPLICANT’S PLAN FOR ACHIEVING COMPLIANCE:

20. How does the Applicant intend to achieve compliance with the Rule(s) and/or permit condition(s)?  Include a
detailed description of any equipment to be installed and/or modifications or process changes to be made, a
list of the dates by which the actions will be completed, and an estimate of total costs:

Detailed Description:

Schedule Of Increments Of Progress:

Increment Description Completion Date

Applicant may propose operating conditions for the variance period which may be considered by the Hearing 
Board in its evaluation of the variance application.

PROPOSED OPERATING CONDITIONS:
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Variance Period Requested:    From:_____________________   To:________________________

Total Number of (Calendar) Days in Variance Period:   ___________

(Note:  Variance relief will not be granted for any period preceding the date of filing of the Application for Variance.)

Date of Application:  ______5/26/2023___________________________

Completed By:  _____Maria Bowen________________________   Title:__Project Manager_______________
(Print Name)

The following verification must be signed by the owner, manager, director or other responsible party 
of 
the plant, business, factory, or agency requesting the Variance.

VERIFICATION

I, the undersigned, hereby declare under the penalty of perjury, under the laws of the State of California, that I 

have read the foregoing document, including attachments and the items therein set forth, and that I know its 

contents, are true.

Dated at  __________________________________, on ____________________

Signature  ___________________________________________

Print Name___________________________________________

Title  ___________________________________________

12/31/20235/26/2023

219

May 30th 2023

Mary Ellen Skramstad

Environmental Compliance Specialist - City of Berkeley
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SMALL BUSINESS MATTERS

Small Business Assistance:  Assistance in completing the Application for Variance and in developing a 
compliance schedule is available to small businesses.  Contact the office of the Hearing Board Clerk at (415) 
749-5073 for assistance.

Small Business Considerations in the Granting of Variances by the Hearing Board:  California Health & 
Safety Code Section 42352.5 directs the Hearing Board to consider additional factors when making the required 
Findings for the granting of a variance to a small business.

21. Definition of Small Business for purposes of special considerations:

Is Applicant a manufacturing or wholesaling business with fewer than 100 employees?
Yes  No  Number of Employees:  ________________

OR

Is Applicant a retailing or service business with annual sales under $5 million? 
Yes  No  Annual Sales:  $________________

AND

Does Applicant emit 10 tons or less per year of air contaminants?   Yes  No  

If the Applicant satisfies the above conditions, the Hearing Board will consider the following special factors:

(A) In determining the extent to which the petitioner took timely actions to comply or seek a variance, the
Hearing Board shall make specific inquiries into, and shall take into account, the reasons for any
claimed ignorance of the requirement from which a variance is sought.

(B) In determining the extent to which the petitioner took reasonable actions to comply, the Hearing Board
shall make specific inquiries into, and shall take into account, the petitioner’s financial and other
capabilities to comply.

(C) In determining whether or not the burden of requiring immediate compliance would be unreasonable, the
Hearing Board shall make specific inquiries into, and shall consider, the impact on the petitioner’s
business and the benefit to the environment which would result if the petitioner is required to
immediately comply.

Reduced Filing and Excess Emission Fees for Small Businesses:
Bay Area Air Quality Management District Regulation 3 allows reduced filing fees and excess emission fees to be 
charged to small businesses.  The definition of a small business for the purpose of these reduced fees is different 
than the definition used by the State of California for the special considerations listed above.

22. Definition of Small Business for purposes of reduced filing and excess emission fees (District
Regulation 3, Section 209; Both the number of employees AND gross annual income must apply);

Does Applicant have no more than 10 employees?
Yes  No Number of Employees: ________

Does Applicant have a gross annual income of no more than $600,000?
Yes  No  Gross Annual Income: $______________

Is Applicant not affiliated with a non-small business?    Yes No 
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Declaration Regarding Small Business
1. I am an officer, partner or owner of the Applicant herein, or a duly authorized agent of the Applicant

authorized to make the representations set forth herein.

2. The Applicant is a business that meets the following definitions of Small Business (check those that are
applicable):

Small Business for Purposes of Special Considerations (No. 21)  _______

Small Business for Purposes of Filing and Excess Emission Fees (No. 22)  _______

I declare under penalty of perjury that the foregoing is true and correct.

Executed on___________________________, at __________________________________, California

_____________________________________ ___________________________________
Signature Print Name

_
Position with Company

Revised 4/4/19



CAS NUMBER COMPOUNDS
Molecular Weight 

(g/Mol)

Ave. Concentration of 
Compounds Found In LFG 

(ppmv)(b)

Total Pollutant Flow Rate 
(lbs/hr)(c) 

Pollutant Emission Rate from 
Landfill (Pounds for Event - 

240 hours)

Hazardous Air Pollutants (HAPs)(a)

71-55-6 1,1,1-Trichloroethane (methyl chloroform)*(h) 133.41 0.003 5.22E-06 1.25E-03
79-34-5 1,1,2,2-Tetrachloroethane* 167.85 0.003 6.57E-06 1.58E-03
75-34-3 1,1-Dichloroethane (ethylidene dichloride)* 98.97 0.003 3.88E-06 9.30E-04
75-35-4 1,1-Dichloroethene (vinylidene chloride)* 96.94 0.003 3.80E-06 9.11E-04

107-06-2 1,2-Dichloroethane (ethylene dichloride)* 98.96 0.003 3.88E-06 9.30E-04
78-87-5 1,2-Dichloropropane (propylene dichloride)* 112.99 0.003 4.42E-06 1.06E-03
67-63-0 2-Propanol (isopropyl alcohol)* 60.11 0.014 9.46E-06 2.27E-03
67-64-1 Acetone*(h) 58.08 0.014 9.14E-06 2.19E-03

107-13-1 Acrylonitrile* 53.06 0.007 4.16E-06 9.99E-04
75-25-2 Bromodichloromethane* 163.83 0.041 7.77E-05 1.86E-02
71-43-2 Benzene* 78.11 0.038 3.44E-05 8.27E-03
75-15-0 Carbon disulfide* 76.13 0.011 9.36E-06 2.25E-03
56-23-5 Carbon tetrachloride* 153.84 0.341 6.02E-04 1.45E-01

46-358-1 Carbonyl sulfide 60.07 0.183 1.26E-04 3.03E-02
108-90-7 Chlorobenzene* 112.56 0.089 1.15E-04 2.76E-02
75-00-3 Chloroethane (ethyl chloride)* 64.52 0.034 2.53E-05 6.06E-03
67-66-3 Chloroform* 119.39 0.034 4.68E-05 1.12E-02
75-45-6 Chlorodifluoromethane*h 86.47 0.173 1.72E-04 4.12E-02
74-87-3 Chloromethane (methyl chloride)* 50.49 0.034 1.98E-05 4.75E-03

106-46-7 Dichlorobenzene (1,4-Dichlorobenzene)* 147.00 0.039 6.55E-05 1.57E-02
75-43-4 Dichlorodifluoromethane*(h) 120.91 0.116 1.61E-04 3.87E-02
75-71-8 Dichlorofluoromethane* 102.92 0.051 6.04E-05 1.45E-02
75-09-2 Dichloromethane (Methylene Chloride)*(h) 84.94 0.068 6.66E-05 1.60E-02
64-17-5 Ethanol* ** 46.08 0.135 7.14E-05 1.71E-02

100-41-4 Ethylbenzene* 106.16 0.006 7.49E-06 1.80E-03
106-93-4 Ethylene dibromide (1,2-Dibromoethane)* 187.88 0.003 7.36E-06 1.77E-03
75-69-4 Fluorotrichloromethane(h) 137.40 0.327 5.16E-04 1.24E-01

110-54-3 Hexane* 86.18 0.329 3.26E-04 7.81E-02
2148-87-8 Hydrogen Sulfide* 34.08 392.500 1.54E-01 3.69E+01
7439-97-6 Mercury (total)(d) 200.61 0.0003 6.73E-07 1.61E-04

78-93-3 Methyl ethyl ketone* 72.11 0.007 5.66E-06 1.36E-03
108-10-1 Methyl isobutyl ketone* 100.16 0.007 7.86E-06 1.89E-03
127-18-4 Perchloroethylene (tetrachloroethylene)*(h) 165.83 0.034 6.49E-05 1.56E-02
108-88-3 Toluene* 92.13 0.077 8.16E-05 1.96E-02
79-01-6 Trichloroethylene (trichloroethene)* 131.40 0.003 5.15E-06 1.23E-03
75-01-4 Vinyl chloride* 62.50 0.009 6.11E-06 1.47E-03

1330-20-7 Xylenes* 106.16 0.021 2.51E-05 6.02E-03
Single Highest HAP 0.0006 0.14
Totals: HAPs 0.002 0.50
Criteria Air Pollutants  

Total Non-Methane Organics (NMOCs) as Hexane (e) 86.18 37.60 0.04 8.93

VOCs (f) 86.18 37.60 0.04 8.69
Notes:

(a) List of hazardous air pollutants was  from Title III Clean Air Act Amendments, 1990, and include compounds found in landfill gas, as determined
     from a list in AP-42 Tables 2.4-1 ("Default Concentrations for Landfill Gas Constituents, 11/98"). Compounds not identified as HAP by AP-42 indicated by "**".
(b) Average concentration of compounds found in LFG based on "Waste Industry Air Coalition Comparison of Recent Landfill Gas Analyses with Historic AP-42 Values"
 and site-specific values from 2023 LFG composition samples as indicated by "*". 
(c) Total pollutant emission rate based on LFG average flow rate prior to event. 
(d) Concentration of Mercury based on EPA AP-42 Section 2.4 Table 2.4-1 (11/98).
(e) Concentration of NMOC as hexane from Source Test for Berkeley Landfill, 2023. NMOC peak value as 226 ppmv as methane.
(f) VOCs assumed to equal NMOCs.
(g) Average LFG flow rate to the the flare was based on historical data of flare operations through 2023. 
(h) Indicates compound designated as having a negligible contribution to photochemical reactivity by the U.S. Environmental Protection Agency as published in the Federal Register 
      shall be considered a Non-Precursor Organic Compound in accordance with BAAQMD Rule 1-234 and USEPA Section 40 Code of Federal Regulation Section 51.100. 
Variables:
MODEL INPUT VARIABLES:
Methane Concentration (%) (b) 29%
LFG Flow Rate (g) 74 SCFM
Duration of Event (Gas Collection and Control System Downtime) 240.00 hours

CONVERSIONS
lb conversion 453.6 g
hour conversion 60 min
mol conversion 24.04 L @ STP
cf conversion 28.32 L
mmbtu conversion 1,000,000 btu

EXAMPLE CALCULATIONS
 
(HAPS AND VOCS)
Total Pollutant Flow Rate (To Flare)= ((Molecular Weight of Compound[g/mol])*(Concentration of Compound[ppm]/1,000,000)*(Total LFG to Flare [cfm])
     *(60min)*(1lb/453.6g)*(1mol/24.04L @ STP)*(28.32L/1cf)

POTENTIAL TO EMIT ESTIMATES FOR THE OFFLINE TIME OF GAS COLLECTION AND CONTROL SYSTEM
BERKELEY LANDFILL

BERKELEY, CALIFORNIA



BERKELEY LANDFILL
BERKELEY, CALIFORNIA

lb/day lbs/event tpy
Landfill during GCCS Downtime Volatile Organic Compounds 0.87 8.69 0.0043

Non-Methane Organic Compounds 0.89 8.93 0.0045
Total Hazardous Air Pollutants 0.05 0.50 0.0003

SUMMARY OF POTENTIAL EMISSIONS

Emission Source Regulated Air Pollutant
PTE



 

 

 
 

2022 Source Test Results  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
375 Beale Street, Suite 600 

San Francisco, California 94105 
(415) 771-6000 

 
Contractor Source Test Supplemental Form  

 

 
Site name: 

NST number:  

Testing company: BEST ENVIRONMETAL 

 

Test purpose: 

Routine compliance testing 

Compliance test required after previous source test failure 

Start-up test  

Other, ex: trial testing for permit changes, engineering studies  

Please explain: 

Revised report with corrections noted 

Revision number: 

Preliminary test results: 

N/A 

Please explain: 

Owner
Typewritten text
Values within range set by rule or regulation

Owner
Typewritten text
Values outside of range set by rule or regulation
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Source Test Report 

CITY OF BERKELEY MARINA LANDFILL 
Berkeley, CA 

 
 

Landfill Gas Fired Flare (A-4) 
Emission Results & Landfill Gas Characterization 

Facility #3590, Condition #1826 
NST-7518 

 
Test Date: July 15, 2022 

Report Date: August 17, 2022 
 
 

Performed and Reported by: 
 

BEST ENVIRONMENTAL 
339 Stealth Court 

Livermore, CA 94551 
Phone: (925) 455-9474 
Fax: (925) 455-9479 

 
 

Prepared For: 
 

SCS Field Services 
4730 Enterprise Way 
Modesto, Ca 95956 

Attn: Mr. Stephen Harquail 
 
 

For Submittal To: 
 

Bay Area Air Quality Management District 
375 Beale Street, STE 600 
San Francisco, CA 94185 
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Source Test Information 

Source Owner:  City of Berkeley/Engineering Division/Public Works 
    1947 Center St., 4th Fl 
    Berkeley, CA 94704 

Source Location:  Berkeley Marina Landfill 
   Cesar Chaves Park (Berkeley Marina) 
   Berkeley, California 94704 

Engineering Firm:  SCS Field Services 

Contact:   Stephen Harquail, (530) 867-2369 

Source Description:  Site #3590, Landfill Gas Flare A4 

PTO Number:   Condition 1826 

Test Parameters & Limits:    Average Result   
NOx:   0.06 lbs/MMBtu   0.02 lbs/MMBtu 
CO:  0.2 lbs/MMBtu   0.05 lbs/MMBtu 
NMOC: 30 ppm @ 3% O2 as methane ppm @ 3% O2 
CH4:  99% DRE     99.99% DRE 
Fuel Sulfur: 300 ppm as H2S   2 ppm as H2S 

Source Testing Firm:   BEST ENVIRONMENTAL 
     339 Stealth Court 
     Livermore, CA  94551 
     Phone (925) 455-9474 
     Fax (925) 455-9479 
Contact:    Bobby Asfour 

Test Date:    July 15, 2022 

NST Number:    7518 

Analytical Laboratories: Atmospheric Analysis & Consultants (TO 15, M25C) 
Speciated VOC 

     1534 Eastman Avenue, Ste. A 
     Ventura, CA 93003 
     Attn: John Yokoyama 
     Phone: (805) 650-1642 

BEST ENVIRONMENTAL  
(Fixed gases CH4, H2S, HHV& F factor) 
339 Stealth Court 

     Livermore, CA  94551 
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SECTION 1. INTRODUCTION 

1.1. Test Purpose 
Best Environmental (BE) was contracted by SCS Field Services to perform emissions testing 

on one landfill gas flare (A-4) to comply with Bay Area Air Quality Management District 
(BAAQMD) Regulation 8 Rule 34 Sections 301.3 & 412 as well as Condition #1826 of the permit. 
A copy of the Permit is included in the appendices. 

1.2. Test Location 
The testing was conducted on the flare located at the City of Berkeley, Caesar Chavez Park, 

Berkeley Marina, CA 94704. (Facility #3590).   

1.3. Test Date 
Testing was conducted on July 15, 2022. 

1.4. Test Parameters and Methods 
The following emission parameters were measured: 

Parameter Monitoring & Analytical Protocols 
NMOC, THC, NOx, CO & O2 EPA Methods 3A, 7E, 10 & 25A 

Flowrate (inlet/outlet) Flowmeter/EPA Method 19 

Inlet NMOC & CH4 EPA Method 18 & 25C 

Fixed Gases, Btu/CF & F Factor ASTM D-1945 & 3588 

LFG organics & TRS Modified EPA TO-15 & D-6228 

1.5. Sampling and Observing Personnel 
Sampling was performed by Bobby Asfour and Bill Johnston of BE.  The BAAQMD was 

notified of the test date; however, there was no representative present to witness the test program. 
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SECTION 2. SUMMARY OF RESULTS 
2.1. Emission Results 

 Table 2.1 summarizes the flare outlet average test results.  Triplicate 30-minute runs were 
performed according to BAAQMD and EPA test methods.   Individual run results are presented in 
Table 1 on page 7.  Landfill Gas Characterization (TO 15) results are in Appendix B. 

Table 2.1: Flare Outlet (A-4) 

Parameter Average Results  Limits 

NOx, lbs/MMBtu 0.0205 0.06 

CO, lbs/MMBtu 0.0529 0.20 

NMOC, ppm @ 3% O2 6.47 30 

CH4 Destruction Efficiency 99.99 ≥ 99 

2.2. Process Data 
Table 2.2 presents the Flare Operational Parameters as recorded by the flares data acquisition 

system.  Process data and fuel meter calibration can be found in Appendix E. 

Table 2.2: Operational Parameters 

Parameter Fuel Flow Meter, SCFM Flare Temp., oF  

Run # 1 65.56 1,550 

Run # 2 65.59 1,555 

Run # 3 65.57 1,554 

2.3. Allowable Emissions 
See Table 2.1 above.  The test results show that the flare is operating within the PTO gaseous 

emission limits and is therefore in compliance. 

2.4. Comments: Discussion of Quality Assurance and Errors 
Quality assurance procedures listed in the above referenced test methods and referenced in 

the Source Test Plan were performed and documented.  The QA/QC procedures are described in 
Section 4.3 of the report.  Documentation of the QA/QC is provided in Appendix A, B & D.  



BEST ENVIRONMENTAL                                                       LIVERMORE, CA 925 455-9474 

\\zena-w2k\users\reports\bill\2022\scs, berkeley flare\report berkeley.doc 3 

SECTION 3. SOURCE OPERATION 

3.1. Process Description 
The landfill gas fired flare is a control device for the treatment of landfill gas (mainly 

methane, carbon dioxide and nitrogen) that is generated from the decomposition of waste. The gas is 
collected in a network of interconnected pipes from several landfill gas extraction wells that draw a 
vacuum on the vapors in the landfill. The vapors are treated to remove condensate and particulate 
material, and then they are incinerated in the flare. 

3.2. Flow Diagram 
A digital image of the flare stack is contained in Appendix F. 

3.3. Process and Control Operating Parameters 
The flare was operated at 1,553 oF at a fuel rate of 66 SCFM according to the flare’s 

monitoring devices. Flare monitoring data was provided by the facility and can be found in 
Appendix E. 

3.4. Normal Operating Parameters 
The flare was operating normally during the test periods. 

3.5. Testing or Process Interruptions and Changes 
There were no testing or process interruptions during the test series. 
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SECTION 4. SAMPLING AND ANALYSIS PROCEDURES 

4.1. Port Location 
Emissions from the flare were sampled via a circular stack with two ports 90o apart located 

approximately 5 stack diameters downstream of the burners and 1 stack diameter upstream from the 
exit. Access to the sampling ports was provided using a 40-foot boom-lift. 

The dimensional cross-sections of the stack are 56-inches (Area SQFT = 17.104). The fuel 
line to the flare is a 6-inch stainless steel pipe. A single port/tap was located on the flame arrestor, 2-
feet upstream from the flare wall. 

4.2. Point Description/Labeling – Ports/Stack  
The stack ports were not labeled but were designated as facing south and east. 

4.3. Method Description, Equipment, Sampling, Analysis and QA/QC 
Sampling and analytical procedures of the methods were followed as published in the EPA 

“Quality Assurance Handbook for Air Pollution Measurement Systems” Volume III, US EPA 600/4-
77-027b. 

The following is an overview of the Testing Performed 
Parameter Location Method(s) Duration  Runs 

THC, CH4, NMOC, NOx, CO & O2 Exhaust EPA Methods 3A, 7E, 10, 18 & 25A 30 mins 3 

Flow Rate  Exhaust EPA 19 30 mins 3 

LFG organics & TRS compounds Inlet TO-15 30 mins 3 

TRS Inlet ASTM D-6228 30 mins 3 

C1-C6, O2, N2, BTU-Fixed Gases Inlet ASTM D-1945/3588 30 mins 3 

Flow Rate & Flare Temp. Inlet Flare Metering System Concurrent 3 

NMOC & CH4 Inlet EPA Method 18 & 25C 30 mins 3 
 
EPA Method 7E, 10 & 3A are all continuous monitoring techniques using instrumental 

analyzers. Sampling is performed by extracting exhaust flue gas from the stack, conditioning the 
sample and analyzing the flue gas using continuous monitoring gas analyzers in a CEM test van. The 
sampling system consists of a stainless-steel sample probe, Teflon sample line, glass-fiber particulate 
filter, glass moisture-knockout condensers in ice, Teflon sample transfer tubing, diaphragm pump 
and a stainless steel/Teflon manifold and flow control/delivery system. A constant sample and 
calibration gas supply pressure of 5 PSI is provided to each analyzer to avoid pressure variable 
response differences. The entire sampling system is leak checked prior to and at the end of the 
sampling program. The BE sampling and analytical system is checked for linearity with zero, mid 
and high-level span calibration gases, and is checked for system bias at the beginning of the test day. 
System bias is determined by pulling calibration gas through the entire sampling system. Individual 
test run calibrations use the calibration gas, which most closely matches the stack gas effluent. The 
calibration gases are selected to fall approximately within the following instrument ranges; 80 to 95 
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percent for the high calibration, 40 to 60 percent for the mid-range and zero. Zero, calibration and 
bias drift values are determined for each test. 

EPA 25A (THC as methane by FID) is an accepted method for the determination of Total 
Hydrocarbons (THC). A flame ionization detector (FID) total hydrocarbon continuous monitor is 
used for the sampling. The sampling and calibrations are performed through an all heated sample 
line connected directly to the THC analyzer. The FID in the analyzer is heated to 190 oC. The 
calibration gases are selected to fall within the following instrument ranges; 80 to 90 percent for the 
high calibration, 45 to 55 percent for the mid-range calibration, 25 to 35 percent for the low range 
calibration and zero. Zero and mid external calibration drift values are determined for each test run.  

All BE calibration gases are EPA Protocol # 1. The analyzer data recording system consists 
of BE's Computer Data Acquisition System (DAS). The NO2 converter is checked and confirmed to 
be > 90% efficient.  

EPA Methods 7E, 10 & 3A met the following QA/QC method requirements: 
System Criteria 

Instrument Linearity  ≤2% Calibration Span or ±0.5diff. 
Instrument Bias  ≤5% Calibration Span or ±0.5 diff. 
NO2 Converter Efficiency ≥90% 
System Response Time ≤2 minutes 

Test Criteria 
Instrument Zero Drift  ≤3% Calibration Span or ±0.5 diff. 
Instrument Span Drift  ≤3% Calibration Span or ±0.5 diff. 

EPA Method 25A met the following QA/QC method requirements: 
System Criteria 

Instrument Linearity  ≤5% Calibration Gas Conc. 
Test Criteria 

Instrument Zero Drift  ≤3% Span Range 
Instrument Span Drift  ≤3% Span Range 

The following continuous monitoring analyzers were used: 
Parameter Make   Model  Principle 
NOx  CAI   600CLD Chemiluminescence 
CO  TECO   48i  GFC IR analyzer 
O2  CAI   110P  Paramagnetic 
THC  CAI   600  FID 
 
EPA Method TO-15 & ASTM D-6228 analysis is used to determine emissions of Organic 

and inorganic compounds including sulfurs. Inlet gases are filled into tedlar bags corresponding to 
the test program. The bags are labeled respectively then sent to a laboratory and analyzed for 
GC/MS (gas chromatography/mass spectrometer) within 72 hours and GC/FPD (gas 
chromatography/flame photometric detector) within 24 hours for sulfur. For more information on the 
lab analysis, refer to Appendix B for method description and QA/QC. 

EPA Method 18 is used to determine carbon speciated hydrocarbons (C1, C2 & C3+) 
emissions by gas chromatograph / Flame Ionization Detection (GC/FID). Gaseous emissions are 
drawn through a Teflon sample line to a tedlar bag located in a rigid leak proof bag container. 



BEST ENVIRONMENTAL                                                       LIVERMORE, CA 925 455-9474 

\\zena-w2k\users\reports\bill\2022\scs, berkeley flare\report berkeley.doc 6 

Sample is drawn into the bag by evacuating the container to stack gas pressure to allow sample flow 
without using a pump to avoid contamination. Negative pressure is adjusted to maintain an 
integrated sample flow between 20 to 60 minutes. The bag samples are taken to a laboratory and 
analyzed within 72 hours. The results are reported as methane with a detection limit of 0.5 ppm for 
non-methane non-ethane organic compounds (C3+). 

EPA Method 19 is used to determine stack gas volumetric flow rates using oxygen-based F-
factors. F-factors are ratios of combustion gas volumes generated from heat input. The heating value 
of the fuel in Btu per cubic foot is determined from the analysis of fuel gas samples using gas 
chromatography (GC). Dedicated fuel meters monitor total fuel consumption for the source. The 
total cubic feet per hour of fuel multiplied times the Btu/CF provides million Btu per hour 
(MMBTU) heat input. The heat input in MMBTU/hr is multiplied by the F-factor (DSCF/MMBTU) 
and adjusted for the measured oxygen content of the source to determine volumetric flow rate. This 
procedure is proposed for pollutants whose compliance standards are based on emission rates 
(lb/day) or emission factors (lb/MMBtu). 

EPA Method 25C is used to determine the emissions of NMOC and can also be used to 
identify and quantify fixed gases (O2, CO2, N2& CH4) in conjunction with EPA Method 3C. 
Gaseous emissions are drawn through Teflon sample line to a tedlar bag. Positive pressure is 
adjusted to maintain an integrated sample flow between 30 to 60 minutes. The bag samples are taken 
to a laboratory and analyzed for Non-Methane Organic Compound (NMOC) referenced to methane 
and fixed gases using GC/FID (gas chromatography/flame ionization detector-total combustion 
analysis and thermal conductivity detector (TCD) within 72 hours. 

ASTM D-1945 & D-3588 analysis is used to determine the composition of fuel gas (e.g. 
Methane, fixed gases & BTU Content). Inlet gases are filled into a tedlar bag, the bag is labeled 
respectively then sent to a Laboratory and analyzed for fixed gases, methane and C1-C6 using 
GC/FID (gas chromatography/flame ionization detector). Each compound has calorific values that 
are used to calculate the gas higher heating values. 

4.4. Analytical Laboratories 
Three summa canisters were sent to AAC Lab. for EPA Method 25C, TO-15 (NMOC, 

organic compound analyses). Three inlet and three outlet tedlar bag samples were brought to the BE 
Lab for ASTM D-1945/3588/6228 & EPA Method 18 (heat input, H2S & C1, C2, C3+).  For more 
information on the analysis procedure and QA/QC refer to Appendix B. 
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TABLE #1

TEST 1 2 3 AVERAGE LIMIT
Test Date 7/15/22 7/15/22 7/15/22
Test Time 926-1001 1014-1047 1101-1135
Standard Temp., °F 70 70 70

Flare Temp., oF 1,550 1,555 1,554 1,553
Fuel F-Factor, DSCF/MMBtu @ 70oF 10,553 10,686 10,438 10,559
Inlet Methane (CH4) Content, % 25.70 24.50 26.30 25.50
Inlet Fuel Flow Rate, DSCFM 65.56 65.59 65.57 65.57
Heat Input, MMBtu/hr 1.02 0.98 1.05 1.02
Heat Input, MMBtu/day 24.55 23.42 25.21 24.39
Outlet Flow Rate, DSCFM (M19) 506 491 523 507

O2, % 13.47 13.51 13.60 13.53

CO, ppm 16.50 20.63 36.04 24.39
CO, lbs/hr 0.0047 0.0059 0.0103 0.0069
CO, lbs/MMBtu 0.0355 0.0452 0.0781 0.0529 0.20

NOx, ppm 9.50 9.53 9.26 9.43
NOx, lbs/hr 0.0027 0.0027 0.0026 0.0027
NOx, lbs/MMBtu 0.0205 0.0209 0.0201 0.0205 0.06

THC, ppm as methane (25A) 5.27 7.29 6.16 6.24
CH4, ppm (M18) 3.45 3.48 3.79 3.57
CH4, lbs/hr 0.0043 0.0042 0.0049 0.0045
NMOC, ppm (M25A) 1.82 3.81 2.37 2.67
NMOC, ppm @ 3% O2 as CH4 4.39 9.23 5.80 6.47 30
VOC, lbs/hr as methane 0.0023 0.0047 0.0031 0.0039

Inlet CH4, ppm (M18) 257,000 245,000 263,000 255,000
Inlet CH4, lbs/hr 41.8 39.9 42.8 41.5
Inlet VOC, ppm as methane (M25C) 226 187 185 199
Inlet VOC, lbs/hr as methane 0.037 0.030 0.030 0.032

Landfill Gas Sulfur Content
Inlet Total Sulfur as H2S, gr/100dscf 0.89 0.85 0.87 0.87
Inlet Total Sulfur as H2S, ppm 1.52 2.58 1.05 1.72 300

CH4, Destruction Efficiency % 99.99% 99.99% 99.99% 99.99% ≥99%
NMOC, Destruction Efficiency % 93.78% 84.73% 89.80% 89.43% ≥98%

   WHERE:    CALCULATIONS:
MW = Molecular Weight VOC ppm = THC ppm - CH4 ppm
DSCFM = Dry Standard Cubic Feet Per Minute lbs/hr = ppm * DSCFM * MW *60 / 379 x 106 (@60oF)
ppm = Parts Per Million Concentration lbs/hr (SOx)= ppm as H2S * DSCFM (inlet) * MW * 60 / 379 x 106 (@60oF)ppm @ 3% O2 =  ppm * 17.9 / (20.9-stack O2)
lbs/hr = Pound Per Hour Emission Rate lbs/MMBtu = Fd * M.W.* ppm * 2.59E-9 * (20.9/(20.9-%O2))
lbs/MMBtu = Pounds per million BTU Removal Efficiency = (inlet lbs/hr-outlet lbs/hr) / Inlet lbs/hr
CO = Carbon Monoxide (MW = 28)
NOx = Oxides of Nitrogen as NO2 (MW = 46)
THC = Total Hydrocarbons as Methane (MW = 16) lbs/MMBtu (SOx)= (lbs/hr) / (MMBtu/hr)
VOC = Total Non-Methane Hydrocarbons as Methane-C1 (MW = 16) CH4

1 grain Sulf/100SCF = 16.92 ppm/sulfur

 Test Results

Flare

Process Data

Outlet Emissions

Inlet

Destruction Efficiency

City of Berkeley
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Permit to Operate  
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S# 

~ BAY AREA AIR Q!lALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 

City of Berkeley/Engr Div/Public Works 
1947 Center St, 4th Floor 
Berkeley, CA 94704 

DESCRIPTION 

Location: Cesar Chavez Prk 
Berkeley, CA 94704 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

[Schedule] PAID 

1 CHEM> Landfill with gas collection system, Multi-material 3338 

A4 

Landfill with Gas Collection System (42 Vert . & 2 Horz.Wells) [K] 
Abated by: A4 Flare 
Emissions at: P4 Stack 

Industrial Flare - Other (not refinery), 240K BTU/hr max 
Landfill Gas Flare [exempt] 

1 Permitted Source, 1 Exempt Source 

*** See attached Permit Conditions*** 

0 

The operating parameters described above are based on information supplied by permit holder and may differ from the limits 
set forth in the attached conditions of the Permit to Operate. The limits of operation in the permit conditions are not 
to be exceeded. Exceeding these limits is considered a violation of District regulations subject to enforcement action. 

375 Beale Street, Suite 600, San Francisco, CA 94105 - (415) 771 .6000- WWW.BAAQMD.GOV 
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~ BAY AREA AIR QvALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

Source# Subject to Condition Numbers 

1 1826 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

The operating parameters described above are based on information supplied by permit holder and may di ffer from the limits 
set forth in the attached conditions of the Permit to Operate . The limits of operation in the permit conditions are not to 
be exceeded. Exceeding these limits is considered a violation of District regulations subject to enforcement action . 

375 Beale Street, Suite 600, San Francisco, CA 94105 - (415) 771.6000 - WWW.BAAQMD.GOV 
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~ BAY AREA AIR Q1IALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

COND# 1826 applies to S#'s 1, A4 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

For: S-1 Landfill with Gas Collection System and A-4 
Landfill Gas Flare 

1. All collected landfill gas from the S-1 Landfill with 
Gas Collection System shall be abated by the properly 
maintained and properly operated A-4 Landfill Gas Flare. 
Raw or untreated landfill gas shall not be vented to the 
atmosphere, except for unavoidable landfill gas 
emissions that occur during collection system 
installation, maintenance, or repair (which is performed 
in compliance with Regulation 8, Rule 34, Sections 113, 
117, and/or, 118) and inadvertent component or surface 
leaks that do not exceed the limits specified in 8-34-
301.2 or 8 - 34-303. 

(Basis: Regulation 8-34-301) 

2. The Heat Input to the A-4 Landfill Gas Flare shall not 
exceed 57.6 million BTU per day and shall not exceed 
21,024 million BTU per year. In order to demonstrate 
compliance with this part, the Permit Holder shall 
calculate and record, on a monthly basis, the maximum 
daily and total monthly heat input to the flare based 
on: (a) the landfill gas flow rate recorded pursuant to 
Regulation 8-34-508 and 8-34 - 501.10, (b) the average 
methane concentration in the landfill gas measured in 
most recent source test, and (c) a high heating value 
for methane of 1013 BTU per cubic foot at 60 degrees F. 

(Basis: Regulation 2-1-301) 

3. The gas collection and control system shall be operated 
continuously in accordance with Regulation 8-34-301.1. 

(Basis: Regulations 8-34-301.1, 8-34-404). 

4. The Permit Holder has been issued a Permit to Operate 
for the landfill gas collection system components listed 
below. Well and collector locations, depths, and lengths 
are as described in detail in Permit Applications #1507, 
#1665, and #2351. The Permit Holder shall apply for and 
receive an Authority to Construct before modifying the 
landfill gas collection system described in this part. 
Increasing or decreasing the number of wells or 
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~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

collectors, changing the length of collectors, or 
significantly changing the locations of wells or 
collectors are all considered to be modifications that 
are subject to the Authority to Construct requirement. 
(Basis: Regulations 8-34-301.1, 8-34-303, and 8-34-304) 

Type of Component 
Vertical Wells 
Horizontal Collectors 
Trench Collectors 

Number of Components 
42 

2 
14 

5 . A temperature monitor with a readout display and 
continuous recorder (recording thermocouple) shall be 
installed and maintained on the flare. One or more 
thermocouples shall be placed in the primary combustion 
zone of the flare and shall accurately indicate 
combustion zone temperature at all times. Temperature 
charts shall be retained for at least five years and 
made available at all times for District inspection. The 
temperature monitor and recorder are subject to the 
requirements of Regulation 1-523. 

(Basis: Regulations 1-523, 8-34-501.3, 8-34-501.12, and 8-34 

507) 

6. The combustion zone temperature of the flare shall be 
maintained at a minimum of 1400 degrees F, averaged over 
any 3-hour period. If a source test demonstrates 
compliance with all applicable requirements at a 
different temperature, the APCO may revise this 
temperature limit, based on the following criteria. The 
minimum combustion zone temperature for A-4 shall be 
equal to the average combustion zone temperature 
determined during the most recent complying source test 
minus 50 degrees F, provided that the minimum combustion 
zone temperature is not less than 1400 degrees F. 
(Basis: Regulations 2, Rule 5, 8-34-301.3) 

7. Nitrogen oxide (NOx) emissions from the A-4 Landfill Gas 
Flare shall not exceed 0.06 lb/MM BTU. (Basis: 
Cumulative Increase) 

8. Carbon monoxide (CO) emissions from - the A-4 Landfill Gas 
Flare shall not exceed 0 . 2 lb/MM BTU . (Basis: 
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PLANT# 3590 
*** PERMIT CONDITIONS*** 

Cumulative Increase) 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

9. Non methane organi c compound (NMOC) emissions from the A 

4 Landfill Gas Flare shall not exceed 30 ppmv as methane 
at 3% oxygen, dry. 

(Basis: Cumulative Increase) 

10. Operation of A-4 Landfill Gas Flare shall be conducted 
so as to ensure that methane (CH4) emissions are abated 
by at least 99% by weight. (Basis: CCR, Title 17, 
Subchapter 10, Section 95464(b) (2) (A)) 

11 . Total reduced sulfur compounds in the collected landfill 
gas shall be monitored as a surrogate for monitoring 
sulfur dioxide in the landfill gas flare's exhaust . The 
concentration of total reduced sulfur compounds in the 
collected landfill gas shall not exceed 300 ppmv (dry) 
e xpressed as hydrogen sulfide. 

(Basis: Regulation 9-1-302) 

12. The A-4 Landfill Gas Flare shall be equipped with both 
local and remote alarm systems. 

(Basis: Regulation 8-34-301) 

13. Deleted Application 31264 
14. In order to demonstrate compliance with the CARB 

Regulation to Reduce Methane Emissions from Municipal 
Solid Waste Landfills, the permit holder shall conduct a 
District-approved source test on Landfill Gas Flare A-4 
every three years within 45 days of the anniversary date 
of the initial source test. At a minimum, the annual 
source test shall determine the following: 

a. landfill gas flow rate to the flare (dry basis); 
b . concentration (dry basis) of methane (CH4), and total 
non-methane organic compounds (NMOC) in the landfill 
gas; and 
c. the CH4, and NMOC destruction efficiencies achieved 
by the flare. 

The permit holder shall obtain approval from the District's 
Source Test Section for all source testing procedures at 
least 14 days in advance of the source test . The Source Test 
Section shall be notified of the scheduled test date at 
least 7 days in advance of the source test. Within 45 days 
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of test completion, a comprehensive report of the test 
results shall be submitted to the Manager of the District's 
Source Test Section for review and disposition . 

If a sour ce test fails to demonstrate Compliance with Parts 
7 - 11 above, the source test frequency will r eturn to 
annual. 

(Basis: Cumulative Increase, CCR Title 17, Subchapter 10 , 
Sections 954 64 (b) ( 2) (A) and 954 64 (b) ( 4) ) 

15 . The permit holder shall conduct a characterization of 
the landfill gas concurrent with the source tests 
required by part 14 above. The landfill gas sample shall 
be drawn from the main landfill gas header. The permit 
holder shall ensure that the landfill gas is analyzed 
for the following compounds: 

1,1-Dichloroethane 
1,1-Dichloroethene 
1,2 - Dichloroethane 
1,4-Dichlorobenzene 
1 , 1,1-Trichloroethane 
1,1,2,2 - Tetr achloroethane 
Acrylonitrile 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Dichlorodifluoromethane 

Dichloromethane 
Ethylene Dibromide 
Ethylene Dichloride 
Ethylbenzene 
Fluorotrichloromethane 
Hexane 
Isopropyl Alcohol 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Perchloroethylene 
Toluene 
Trichloroethylene 
Vinyl Chloride 
Xylenes 

All concentrations shall be reported on a dry basis. The 
District shall be notified of the scheduled test date at 
least 7 days in advance of the source test. Within 45 days 
of test completion a comprehensive report of the test 
results shall be submitted to the Manager of the District's 
Source Test Section fo r review and disposition . 
(Basis: Regulations 2-1-403 , 2-5) 

16. In order to demonstrate compliance with the above 
conditions, the owner/operator shall maintain the 
following records in a District-approved logbook: 
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PERMIT EXPIRATION DATE 
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a. Record the operating times and the landfill gas flow 
rate to the A-4 Landfill Gas Flare on a daily basis. 

Summarize these records on a monthly basis. Calculate and 
record the heat input to A~4 pursuant to part 2 above. 
b. Maintain continuous records of the combustion zone 
temperature for the A-4 Landfill Gas Flare during all hours 
of operation. 
c. Maintain records of all test dates and test results 
performed to demonstrate compliance with parts 7 - 11 above, 
and with any applicable rule or regulation. 
d. Records required by the CARE Regulation "Methane 
Emissions from Municipal Solid Waste Landfills." 

All records shall be maintained on site or shall be made 
readily available to District staff upon request for a 
period of at least five years from the date of entry . These 
recordkeeping requirements do not replace any recordkeeping 
requirements contained in any other applicable rule or 
regulation. 
(Basis; Cumulative Increase, Regulations 2-1-301, 8-34-301, 
8-34-501, CCR Title 17, Subchapter 10, Section 95470) 

~~ ~~ ~~~ ~~ ~~~~~~~~ ~~~~~~~~~ END OF CONDITIONS~~~~~ ~~ ~~~~~~ ~~ ~~ ~~~~~~~~~ 
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Bay Area Air Quality 
Management District 

** SOURCE EMISSIONS** PLANT# 3590 
May 18, 2022 

S# 

1 

Source Description 

Landfill with Gas Collection System (42 Ve 

T O T A L S 

Annual Average lbs/day 
PART ORG NOx SO2 CO 

1. 89 

.26 2.12 

.03 

.09 .72 .1 

** PLANT TOTALS FOR EACH EMITTED TOXIC POLLUTANT** 

Pollutant Name 

Toluene 
Hydrogen Sulfide (H2S) 

Page 8 

Emissions lbs/day 

.02 

.03 



CAS NUMBER COMPOUNDS
Molecular Weight 

(g/Mol)

Ave. Concentration of 
Compounds Found In LFG 

(ppmv)(b)

Total Pollutant Flow Rate 
(lbs/hr)(c) 

Pollutant Emission Rate from 
Landfill (Pounds for Event - 

240 hours)

Hazardous Air Pollutants (HAPs)(a)

71-55-6 1,1,1-Trichloroethane (methyl chloroform)*(h) 133.41 0.003 5.22E-06 1.25E-03
79-34-5 1,1,2,2-Tetrachloroethane* 167.85 0.003 6.57E-06 1.58E-03
75-34-3 1,1-Dichloroethane (ethylidene dichloride)* 98.97 0.003 3.88E-06 9.30E-04
75-35-4 1,1-Dichloroethene (vinylidene chloride)* 96.94 0.003 3.80E-06 9.11E-04

107-06-2 1,2-Dichloroethane (ethylene dichloride)* 98.96 0.003 3.88E-06 9.30E-04
78-87-5 1,2-Dichloropropane (propylene dichloride)* 112.99 0.003 4.42E-06 1.06E-03
67-63-0 2-Propanol (isopropyl alcohol)* 60.11 0.014 9.46E-06 2.27E-03
67-64-1 Acetone*(h) 58.08 0.014 9.14E-06 2.19E-03

107-13-1 Acrylonitrile* 53.06 0.007 4.16E-06 9.99E-04
75-25-2 Bromodichloromethane* 163.83 0.041 7.77E-05 1.86E-02
71-43-2 Benzene* 78.11 0.038 3.44E-05 8.27E-03
75-15-0 Carbon disulfide* 76.13 0.011 9.36E-06 2.25E-03
56-23-5 Carbon tetrachloride* 153.84 0.341 6.02E-04 1.45E-01

46-358-1 Carbonyl sulfide 60.07 0.183 1.26E-04 3.03E-02
108-90-7 Chlorobenzene* 112.56 0.089 1.15E-04 2.76E-02
75-00-3 Chloroethane (ethyl chloride)* 64.52 0.034 2.53E-05 6.06E-03
67-66-3 Chloroform* 119.39 0.034 4.68E-05 1.12E-02
75-45-6 Chlorodifluoromethane*h 86.47 0.173 1.72E-04 4.12E-02
74-87-3 Chloromethane (methyl chloride)* 50.49 0.034 1.98E-05 4.75E-03

106-46-7 Dichlorobenzene (1,4-Dichlorobenzene)* 147.00 0.039 6.55E-05 1.57E-02
75-43-4 Dichlorodifluoromethane*(h) 120.91 0.116 1.61E-04 3.87E-02
75-71-8 Dichlorofluoromethane* 102.92 0.051 6.04E-05 1.45E-02
75-09-2 Dichloromethane (Methylene Chloride)*(h) 84.94 0.068 6.66E-05 1.60E-02
64-17-5 Ethanol* ** 46.08 0.135 7.14E-05 1.71E-02

100-41-4 Ethylbenzene* 106.16 0.006 7.49E-06 1.80E-03
106-93-4 Ethylene dibromide (1,2-Dibromoethane)* 187.88 0.003 7.36E-06 1.77E-03
75-69-4 Fluorotrichloromethane(h) 137.40 0.327 5.16E-04 1.24E-01

110-54-3 Hexane* 86.18 0.329 3.26E-04 7.81E-02
2148-87-8 Hydrogen Sulfide* 34.08 392.500 1.54E-01 3.69E+01
7439-97-6 Mercury (total)(d) 200.61 0.0003 6.73E-07 1.61E-04

78-93-3 Methyl ethyl ketone* 72.11 0.007 5.66E-06 1.36E-03
108-10-1 Methyl isobutyl ketone* 100.16 0.007 7.86E-06 1.89E-03
127-18-4 Perchloroethylene (tetrachloroethylene)*(h) 165.83 0.034 6.49E-05 1.56E-02
108-88-3 Toluene* 92.13 0.077 8.16E-05 1.96E-02
79-01-6 Trichloroethylene (trichloroethene)* 131.40 0.003 5.15E-06 1.23E-03
75-01-4 Vinyl chloride* 62.50 0.009 6.11E-06 1.47E-03

1330-20-7 Xylenes* 106.16 0.021 2.51E-05 6.02E-03
Single Highest HAP 0.0006 0.14
Totals: HAPs 0.002 0.50
Criteria Air Pollutants  

Total Non-Methane Organics (NMOCs) as Hexane (e) 86.18 37.60 0.04 8.93

VOCs (f) 86.18 37.60 0.04 8.69
Notes:

(a) List of hazardous air pollutants was  from Title III Clean Air Act Amendments, 1990, and include compounds found in landfill gas, as determined
     from a list in AP-42 Tables 2.4-1 ("Default Concentrations for Landfill Gas Constituents, 11/98"). Compounds not identified as HAP by AP-42 indicated by "**".
(b) Average concentration of compounds found in LFG based on "Waste Industry Air Coalition Comparison of Recent Landfill Gas Analyses with Historic AP-42 Values"
 and site-specific values from 2023 LFG composition samples as indicated by "*". 
(c) Total pollutant emission rate based on LFG average flow rate prior to event. 
(d) Concentration of Mercury based on EPA AP-42 Section 2.4 Table 2.4-1 (11/98).
(e) Concentration of NMOC as hexane from Source Test for Berkeley Landfill, 2023. NMOC peak value as 226 ppmv as methane.
(f) VOCs assumed to equal NMOCs.
(g) Average LFG flow rate to the the flare was based on historical data of flare operations through 2023. 
(h) Indicates compound designated as having a negligible contribution to photochemical reactivity by the U.S. Environmental Protection Agency as published in the Federal Register 
      shall be considered a Non-Precursor Organic Compound in accordance with BAAQMD Rule 1-234 and USEPA Section 40 Code of Federal Regulation Section 51.100. 
Variables:
MODEL INPUT VARIABLES:
Methane Concentration (%) (b) 29%
LFG Flow Rate (g) 74 SCFM
Duration of Event (Gas Collection and Control System Downtime) 240.00 hours

CONVERSIONS
lb conversion 453.6 g
hour conversion 60 min
mol conversion 24.04 L @ STP
cf conversion 28.32 L
mmbtu conversion 1,000,000 btu

EXAMPLE CALCULATIONS
 
(HAPS AND VOCS)
Total Pollutant Flow Rate (To Flare)= ((Molecular Weight of Compound[g/mol])*(Concentration of Compound[ppm]/1,000,000)*(Total LFG to Flare [cfm])
     *(60min)*(1lb/453.6g)*(1mol/24.04L @ STP)*(28.32L/1cf)

POTENTIAL TO EMIT ESTIMATES FOR THE OFFLINE TIME OF GAS COLLECTION AND CONTROL SYSTEM
BERKELEY LANDFILL

BERKELEY, CALIFORNIA



BERKELEY LANDFILL
BERKELEY, CALIFORNIA

lb/day lbs/event tpy
Landfill during GCCS Downtime Volatile Organic Compounds 0.87 8.69 0.0043

Non-Methane Organic Compounds 0.89 8.93 0.0045
Total Hazardous Air Pollutants 0.05 0.50 0.0003

SUMMARY OF POTENTIAL EMISSIONS

Emission Source Regulated Air Pollutant
PTE
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BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
375 Beale Street, Suite 600 

San Francisco, California 94105 
(415) 771-6000 

 
Contractor Source Test Supplemental Form  

 

 
Site name: 

NST number:  

Testing company: BEST ENVIRONMETAL 

 

Test purpose: 

Routine compliance testing 

Compliance test required after previous source test failure 

Start-up test  

Other, ex: trial testing for permit changes, engineering studies  

Please explain: 

Revised report with corrections noted 

Revision number: 

Preliminary test results: 

N/A 

Please explain: 

Owner
Typewritten text
Values within range set by rule or regulation

Owner
Typewritten text
Values outside of range set by rule or regulation
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Source Test Report 

CITY OF BERKELEY MARINA LANDFILL 

Berkeley, CA 
 

 

Landfill Gas Fired Flare (A-4) 

Emission Results & Landfill Gas Characterization 

Facility #3590, Condition #1826 

NST-7518 
 

Test Date: July 15, 2022 

Report Date: August 17, 2022 

 

 

Performed and Reported by: 

 

BEST ENVIRONMENTAL 

339 Stealth Court 

Livermore, CA 94551 

Phone: (925) 455-9474 

Fax: (925) 455-9479 

 

 

Prepared For: 

 

SCS Field Services 

4730 Enterprise Way 

Modesto, Ca 95956 

Attn: Mr. Stephen Harquail 

 

 

For Submittal To: 

 

Bay Area Air Quality Management District 

375 Beale Street, STE 600 

San Francisco, CA 94185 
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Source Test Information 

Source Owner:  City of Berkeley/Engineering Division/Public Works 

    1947 Center St., 4th Fl 

    Berkeley, CA 94704 

Source Location:  Berkeley Marina Landfill 

   Cesar Chaves Park (Berkeley Marina) 

   Berkeley, California 94704 

Engineering Firm:  SCS Field Services 

Contact:   Stephen Harquail, (530) 867-2369 

Source Description:  Site #3590, Landfill Gas Flare A4 

PTO Number:   Condition 1826 

Test Parameters & Limits:    Average Result   

NOx:   0.06 lbs/MMBtu   0.02 lbs/MMBtu 

CO:  0.2 lbs/MMBtu   0.05 lbs/MMBtu 

NMOC: 30 ppm @ 3% O2 as methane ppm @ 3% O2 

CH4:  99% DRE     99.99% DRE 

Fuel Sulfur: 300 ppm as H2S   2 ppm as H2S 

Source Testing Firm:   BEST ENVIRONMENTAL 

     339 Stealth Court 

     Livermore, CA  94551 

     Phone (925) 455-9474 

     Fax (925) 455-9479 

Contact:    Bobby Asfour 

Test Date:    July 15, 2022 

NST Number:    7518 

Analytical Laboratories: Atmospheric Analysis & Consultants (TO 15, M25C) 

Speciated VOC 

     1534 Eastman Avenue, Ste. A 

     Ventura, CA 93003 

     Attn: John Yokoyama 

     Phone: (805) 650-1642 

BEST ENVIRONMENTAL  

(Fixed gases CH4, H2S, HHV& F factor) 

339 Stealth Court 

     Livermore, CA  94551 
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SECTION 1. INTRODUCTION 

1.1. Test Purpose 

Best Environmental (BE) was contracted by SCS Field Services to perform emissions testing 

on one landfill gas flare (A-4) to comply with Bay Area Air Quality Management District 

(BAAQMD) Regulation 8 Rule 34 Sections 301.3 & 412 as well as Condition #1826 of the permit. 

A copy of the Permit is included in the appendices. 

1.2. Test Location 

The testing was conducted on the flare located at the City of Berkeley, Caesar Chavez Park, 

Berkeley Marina, CA 94704. (Facility #3590).   

1.3. Test Date 

Testing was conducted on July 15, 2022. 

1.4. Test Parameters and Methods 

The following emission parameters were measured: 

Parameter Monitoring & Analytical Protocols 

NMOC, THC, NOx, CO & O2 EPA Methods 3A, 7E, 10 & 25A 

Flowrate (inlet/outlet) Flowmeter/EPA Method 19 

Inlet NMOC & CH4 EPA Method 18 & 25C 

Fixed Gases, Btu/CF & F Factor ASTM D-1945 & 3588 

LFG organics & TRS Modified EPA TO-15 & D-6228 

1.5. Sampling and Observing Personnel 

Sampling was performed by Bobby Asfour and Bill Johnston of BE.  The BAAQMD was 

notified of the test date; however, there was no representative present to witness the test program. 
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SECTION 2. SUMMARY OF RESULTS 

2.1. Emission Results 

 Table 2.1 summarizes the flare outlet average test results.  Triplicate 30-minute runs were 

performed according to BAAQMD and EPA test methods.   Individual run results are presented in 

Table 1 on page 7.  Landfill Gas Characterization (TO 15) results are in Appendix B. 

Table 2.1: Flare Outlet (A-4) 

Parameter Average Results  Limits 

NOx, lbs/MMBtu 0.0205 0.06 

CO, lbs/MMBtu 0.0529 0.20 

NMOC, ppm @ 3% O2 6.47 30 

CH4 Destruction Efficiency 99.99 ≥ 99 

2.2. Process Data 

Table 2.2 presents the Flare Operational Parameters as recorded by the flares data acquisition 

system.  Process data and fuel meter calibration can be found in Appendix E. 

Table 2.2: Operational Parameters 

Parameter Fuel Flow Meter, SCFM Flare Temp., oF  

Run # 1 65.56 1,550 

Run # 2 65.59 1,555 

Run # 3 65.57 1,554 

2.3. Allowable Emissions 

See Table 2.1 above.  The test results show that the flare is operating within the PTO gaseous 

emission limits and is therefore in compliance. 

2.4. Comments: Discussion of Quality Assurance and Errors 

Quality assurance procedures listed in the above referenced test methods and referenced in 

the Source Test Plan were performed and documented.  The QA/QC procedures are described in 

Section 4.3 of the report.  Documentation of the QA/QC is provided in Appendix A, B & D.  
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SECTION 3. SOURCE OPERATION 

3.1. Process Description 

The landfill gas fired flare is a control device for the treatment of landfill gas (mainly 

methane, carbon dioxide and nitrogen) that is generated from the decomposition of waste. The gas is 

collected in a network of interconnected pipes from several landfill gas extraction wells that draw a 

vacuum on the vapors in the landfill. The vapors are treated to remove condensate and particulate 

material, and then they are incinerated in the flare. 

3.2. Flow Diagram 

A digital image of the flare stack is contained in Appendix F. 

3.3. Process and Control Operating Parameters 

The flare was operated at 1,553 oF at a fuel rate of 66 SCFM according to the flare’s 

monitoring devices. Flare monitoring data was provided by the facility and can be found in 

Appendix E. 

3.4. Normal Operating Parameters 

The flare was operating normally during the test periods. 

3.5. Testing or Process Interruptions and Changes 

There were no testing or process interruptions during the test series. 
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SECTION 4. SAMPLING AND ANALYSIS PROCEDURES 

4.1. Port Location 

Emissions from the flare were sampled via a circular stack with two ports 90o apart located 

approximately 5 stack diameters downstream of the burners and 1 stack diameter upstream from the 

exit. Access to the sampling ports was provided using a 40-foot boom-lift. 

The dimensional cross-sections of the stack are 56-inches (Area SQFT = 17.104). The fuel 

line to the flare is a 6-inch stainless steel pipe. A single port/tap was located on the flame arrestor, 2-

feet upstream from the flare wall. 

4.2. Point Description/Labeling – Ports/Stack  

The stack ports were not labeled but were designated as facing south and east. 

4.3. Method Description, Equipment, Sampling, Analysis and QA/QC 

Sampling and analytical procedures of the methods were followed as published in the EPA 

“Quality Assurance Handbook for Air Pollution Measurement Systems” Volume III, US EPA 600/4-

77-027b. 

The following is an overview of the Testing Performed 

Parameter Location Method(s) Duration  Runs 

THC, CH4, NMOC, NOx, CO & O2 Exhaust EPA Methods 3A, 7E, 10, 18 & 25A 30 mins 3 

Flow Rate  Exhaust EPA 19 30 mins 3 

LFG organics & TRS compounds Inlet TO-15 30 mins 3 

TRS Inlet ASTM D-6228 30 mins 3 

C1-C6, O2, N2, BTU-Fixed Gases Inlet ASTM D-1945/3588 30 mins 3 

Flow Rate & Flare Temp. Inlet Flare Metering System Concurrent 3 

NMOC & CH4 Inlet EPA Method 18 & 25C 30 mins 3 

 

EPA Method 7E, 10 & 3A are all continuous monitoring techniques using instrumental 

analyzers. Sampling is performed by extracting exhaust flue gas from the stack, conditioning the 

sample and analyzing the flue gas using continuous monitoring gas analyzers in a CEM test van. The 

sampling system consists of a stainless-steel sample probe, Teflon sample line, glass-fiber particulate 

filter, glass moisture-knockout condensers in ice, Teflon sample transfer tubing, diaphragm pump 

and a stainless steel/Teflon manifold and flow control/delivery system. A constant sample and 

calibration gas supply pressure of 5 PSI is provided to each analyzer to avoid pressure variable 

response differences. The entire sampling system is leak checked prior to and at the end of the 

sampling program. The BE sampling and analytical system is checked for linearity with zero, mid 

and high-level span calibration gases, and is checked for system bias at the beginning of the test day. 

System bias is determined by pulling calibration gas through the entire sampling system. Individual 

test run calibrations use the calibration gas, which most closely matches the stack gas effluent. The 

calibration gases are selected to fall approximately within the following instrument ranges; 80 to 95 
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percent for the high calibration, 40 to 60 percent for the mid-range and zero. Zero, calibration and 

bias drift values are determined for each test. 

EPA 25A (THC as methane by FID) is an accepted method for the determination of Total 

Hydrocarbons (THC). A flame ionization detector (FID) total hydrocarbon continuous monitor is 

used for the sampling. The sampling and calibrations are performed through an all heated sample 

line connected directly to the THC analyzer. The FID in the analyzer is heated to 190 oC. The 

calibration gases are selected to fall within the following instrument ranges; 80 to 90 percent for the 

high calibration, 45 to 55 percent for the mid-range calibration, 25 to 35 percent for the low range 

calibration and zero. Zero and mid external calibration drift values are determined for each test run.  

All BE calibration gases are EPA Protocol # 1. The analyzer data recording system consists 

of BE's Computer Data Acquisition System (DAS). The NO2 converter is checked and confirmed to 

be > 90% efficient.  

EPA Methods 7E, 10 & 3A met the following QA/QC method requirements: 

System Criteria 

Instrument Linearity  ≤2% Calibration Span or ±0.5diff. 

Instrument Bias  ≤5% Calibration Span or ±0.5 diff. 

NO2 Converter Efficiency ≥90% 

System Response Time ≤2 minutes 

Test Criteria 

Instrument Zero Drift  ≤3% Calibration Span or ±0.5 diff. 

Instrument Span Drift  ≤3% Calibration Span or ±0.5 diff. 

EPA Method 25A met the following QA/QC method requirements: 

System Criteria 

Instrument Linearity  ≤5% Calibration Gas Conc. 

Test Criteria 

Instrument Zero Drift  ≤3% Span Range 

Instrument Span Drift  ≤3% Span Range 

The following continuous monitoring analyzers were used: 

Parameter Make   Model  Principle 

NOx  CAI   600CLD Chemiluminescence 

CO  TECO   48i  GFC IR analyzer 

O2  CAI   110P  Paramagnetic 

THC  CAI   600  FID 

 

EPA Method TO-15 & ASTM D-6228 analysis is used to determine emissions of Organic 

and inorganic compounds including sulfurs. Inlet gases are filled into tedlar bags corresponding to 

the test program. The bags are labeled respectively then sent to a laboratory and analyzed for 

GC/MS (gas chromatography/mass spectrometer) within 72 hours and GC/FPD (gas 

chromatography/flame photometric detector) within 24 hours for sulfur. For more information on the 

lab analysis, refer to Appendix B for method description and QA/QC. 

EPA Method 18 is used to determine carbon speciated hydrocarbons (C1, C2 & C3+) 

emissions by gas chromatograph / Flame Ionization Detection (GC/FID). Gaseous emissions are 

drawn through a Teflon sample line to a tedlar bag located in a rigid leak proof bag container. 
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Sample is drawn into the bag by evacuating the container to stack gas pressure to allow sample flow 

without using a pump to avoid contamination. Negative pressure is adjusted to maintain an 

integrated sample flow between 20 to 60 minutes. The bag samples are taken to a laboratory and 

analyzed within 72 hours. The results are reported as methane with a detection limit of 0.5 ppm for 

non-methane non-ethane organic compounds (C3+). 

EPA Method 19 is used to determine stack gas volumetric flow rates using oxygen-based F-

factors. F-factors are ratios of combustion gas volumes generated from heat input. The heating value 

of the fuel in Btu per cubic foot is determined from the analysis of fuel gas samples using gas 

chromatography (GC). Dedicated fuel meters monitor total fuel consumption for the source. The 

total cubic feet per hour of fuel multiplied times the Btu/CF provides million Btu per hour 

(MMBTU) heat input. The heat input in MMBTU/hr is multiplied by the F-factor (DSCF/MMBTU) 

and adjusted for the measured oxygen content of the source to determine volumetric flow rate. This 

procedure is proposed for pollutants whose compliance standards are based on emission rates 

(lb/day) or emission factors (lb/MMBtu). 

EPA Method 25C is used to determine the emissions of NMOC and can also be used to 

identify and quantify fixed gases (O2, CO2, N2& CH4) in conjunction with EPA Method 3C. 

Gaseous emissions are drawn through Teflon sample line to a tedlar bag. Positive pressure is 

adjusted to maintain an integrated sample flow between 30 to 60 minutes. The bag samples are taken 

to a laboratory and analyzed for Non-Methane Organic Compound (NMOC) referenced to methane 

and fixed gases using GC/FID (gas chromatography/flame ionization detector-total combustion 

analysis and thermal conductivity detector (TCD) within 72 hours. 

ASTM D-1945 & D-3588 analysis is used to determine the composition of fuel gas (e.g. 

Methane, fixed gases & BTU Content). Inlet gases are filled into a tedlar bag, the bag is labeled 

respectively then sent to a Laboratory and analyzed for fixed gases, methane and C1-C6 using 

GC/FID (gas chromatography/flame ionization detector). Each compound has calorific values that 

are used to calculate the gas higher heating values. 

4.4. Analytical Laboratories 

Three summa canisters were sent to AAC Lab. for EPA Method 25C, TO-15 (NMOC, 

organic compound analyses). Three inlet and three outlet tedlar bag samples were brought to the BE 

Lab for ASTM D-1945/3588/6228 & EPA Method 18 (heat input, H2S & C1, C2, C3+).  For more 

information on the analysis procedure and QA/QC refer to Appendix B. 
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TABLE #1

TEST 1 2 3 AVERAGE LIMIT

Test Date 7/15/22 7/15/22 7/15/22

Test Time 926-1001 1014-1047 1101-1135

Standard Temp., °F 70 70 70

Flare Temp., 
o
F 1,550 1,555 1,554 1,553

Fuel F-Factor, DSCF/MMBtu @ 70
o
F 10,553 10,686 10,438 10,559

Inlet Methane (CH4) Content, % 25.70 24.50 26.30 25.50

Inlet Fuel Flow Rate, DSCFM 65.56 65.59 65.57 65.57

Heat Input, MMBtu/hr 1.02 0.98 1.05 1.02

Heat Input, MMBtu/day 24.55 23.42 25.21 24.39

Outlet Flow Rate, DSCFM (M19) 506 491 523 507

O2, % 13.47 13.51 13.60 13.53

CO, ppm 16.50 20.63 36.04 24.39

CO, lbs/hr 0.0047 0.0059 0.0103 0.0069

CO, lbs/MMBtu 0.0355 0.0452 0.0781 0.0529 0.20

NOx, ppm 9.50 9.53 9.26 9.43
NOx, lbs/hr 0.0027 0.0027 0.0026 0.0027
NOx, lbs/MMBtu 0.0205 0.0209 0.0201 0.0205 0.06

THC, ppm as methane (25A) 5.27 7.29 6.16 6.24
CH4, ppm (M18) 3.45 3.48 3.79 3.57
CH4, lbs/hr 0.0043 0.0042 0.0049 0.0045

NMOC, ppm (M25A) 1.82 3.81 2.37 2.67
NMOC, ppm @ 3% O2 as CH4 4.39 9.23 5.80 6.47 30

VOC, lbs/hr as methane 0.0023 0.0047 0.0031 0.0039

Inlet CH4, ppm (M18) 257,000 245,000 263,000 255,000
Inlet CH4, lbs/hr 41.8 39.9 42.8 41.5

Inlet VOC, ppm as methane (M25C) 226 187 185 199

Inlet VOC, lbs/hr as methane 0.037 0.030 0.030 0.032

Landfill Gas Sulfur Content
Inlet Total Sulfur as H2S, gr/100dscf 0.89 0.85 0.87 0.87
Inlet Total Sulfur as H2S, ppm 1.52 2.58 1.05 1.72 300

CH4, Destruction Efficiency % 99.99% 99.99% 99.99% 99.99% ≥99%

NMOC, Destruction Efficiency % 93.78% 84.73% 89.80% 89.43% ≥98%

   WHERE:    CALCULATIONS:
MW = Molecular Weight VOC ppm = THC ppm - CH4 ppm

DSCFM = Dry Standard Cubic Feet Per Minute lbs/hr = ppm * DSCFM * MW *60 / 379 x 10
6
 (@60

o
F)

ppm = Parts Per Million Concentration lbs/hr (SOx)= ppm as H2S * DSCFM (inlet) * MW * 60 / 379 x 10
6 

(@60
o
F)ppm @ 3% O2 =  ppm * 17.9 / (20.9-stack O2)

lbs/hr = Pound Per Hour Emission Rate lbs/MMBtu = Fd * M.W.* ppm * 2.59E-9 * (20.9/(20.9-%O2))

lbs/MMBtu = Pounds per million BTU Removal Efficiency = (inlet lbs/hr-outlet lbs/hr) / Inlet lbs/hr

CO = Carbon Monoxide (MW = 28)

NOx = Oxides of Nitrogen as NO2 (MW = 46)

THC = Total Hydrocarbons as Methane (MW = 16) lbs/MMBtu (SOx)= (lbs/hr) / (MMBtu/hr)

VOC = Total Non-Methane Hydrocarbons as Methane-C1 (MW = 16) CH4

1 grain Sulf/100SCF = 16.92 ppm/sulfur

 Test Results

Flare

Process Data

Outlet Emissions

Inlet

Destruction Efficiency

City of Berkeley
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Permit to Operate  
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S# 

~ BAY AREA AIR Q!lALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 

City of Berkeley/Engr Div/Public Works 
1947 Center St, 4th Floor 
Berkeley, CA 94704 

DESCRIPTION 

Location: Cesar Chavez Prk 
Berkeley, CA 94704 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

[Schedule] PAID 

1 CHEM> Landfill with gas collection system, Multi-material 3338 

A4 

Landfill with Gas Collection System (42 Vert . & 2 Horz.Wells) [K] 
Abated by: A4 Flare 
Emissions at: P4 Stack 

Industrial Flare - Other (not refinery), 240K BTU/hr max 
Landfill Gas Flare [exempt] 

1 Permitted Source, 1 Exempt Source 

*** See attached Permit Conditions*** 

0 

The operating parameters described above are based on information supplied by permit holder and may differ from the limits 
set forth in the attached conditions of the Permit to Operate. The limits of operation in the permit conditions are not 
to be exceeded. Exceeding these limits is considered a violation of District regulations subject to enforcement action. 

375 Beale Street, Suite 600, San Francisco, CA 94105 - (415) 771 .6000- WWW.BAAQMD.GOV 
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~ BAY AREA AIR QvALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

Source# Subject to Condition Numbers 

1 1826 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

The operating parameters described above are based on information supplied by permit holder and may di ffer from the limits 
set forth in the attached conditions of the Permit to Operate . The limits of operation in the permit conditions are not to 
be exceeded. Exceeding these limits is considered a violation of District regulations subject to enforcement action . 

375 Beale Street, Suite 600, San Francisco, CA 94105 - (415) 771.6000 - WWW.BAAQMD.GOV 
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~ BAY AREA AIR Q1IALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

COND# 1826 applies to S#'s 1, A4 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

For: S-1 Landfill with Gas Collection System and A-4 
Landfill Gas Flare 

1. All collected landfill gas from the S-1 Landfill with 
Gas Collection System shall be abated by the properly 
maintained and properly operated A-4 Landfill Gas Flare. 
Raw or untreated landfill gas shall not be vented to the 
atmosphere, except for unavoidable landfill gas 
emissions that occur during collection system 
installation, maintenance, or repair (which is performed 
in compliance with Regulation 8, Rule 34, Sections 113, 
117, and/or, 118) and inadvertent component or surface 
leaks that do not exceed the limits specified in 8-34-
301.2 or 8 - 34-303. 

(Basis: Regulation 8-34-301) 

2. The Heat Input to the A-4 Landfill Gas Flare shall not 
exceed 57.6 million BTU per day and shall not exceed 
21,024 million BTU per year. In order to demonstrate 
compliance with this part, the Permit Holder shall 
calculate and record, on a monthly basis, the maximum 
daily and total monthly heat input to the flare based 
on: (a) the landfill gas flow rate recorded pursuant to 
Regulation 8-34-508 and 8-34 - 501.10, (b) the average 
methane concentration in the landfill gas measured in 
most recent source test, and (c) a high heating value 
for methane of 1013 BTU per cubic foot at 60 degrees F. 

(Basis: Regulation 2-1-301) 

3. The gas collection and control system shall be operated 
continuously in accordance with Regulation 8-34-301.1. 

(Basis: Regulations 8-34-301.1, 8-34-404). 

4. The Permit Holder has been issued a Permit to Operate 
for the landfill gas collection system components listed 
below. Well and collector locations, depths, and lengths 
are as described in detail in Permit Applications #1507, 
#1665, and #2351. The Permit Holder shall apply for and 
receive an Authority to Construct before modifying the 
landfill gas collection system described in this part. 
Increasing or decreasing the number of wells or 

375 Beale Street, Su ite 600, San Francisco, CA 94105 - (415) 771.6000 - WWW.BAAQMD.GOV 
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~ BAY AREA AIR Q1!ALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

collectors, changing the length of collectors, or 
significantly changing the locations of wells or 
collectors are all considered to be modifications that 
are subject to the Authority to Construct requirement. 
(Basis: Regulations 8-34-301.1, 8-34-303, and 8-34-304) 

Type of Component 
Vertical Wells 
Horizontal Collectors 
Trench Collectors 

Number of Components 
42 

2 
14 

5 . A temperature monitor with a readout display and 
continuous recorder (recording thermocouple) shall be 
installed and maintained on the flare. One or more 
thermocouples shall be placed in the primary combustion 
zone of the flare and shall accurately indicate 
combustion zone temperature at all times. Temperature 
charts shall be retained for at least five years and 
made available at all times for District inspection. The 
temperature monitor and recorder are subject to the 
requirements of Regulation 1-523. 

(Basis: Regulations 1-523, 8-34-501.3, 8-34-501.12, and 8-34 

507) 

6. The combustion zone temperature of the flare shall be 
maintained at a minimum of 1400 degrees F, averaged over 
any 3-hour period. If a source test demonstrates 
compliance with all applicable requirements at a 
different temperature, the APCO may revise this 
temperature limit, based on the following criteria. The 
minimum combustion zone temperature for A-4 shall be 
equal to the average combustion zone temperature 
determined during the most recent complying source test 
minus 50 degrees F, provided that the minimum combustion 
zone temperature is not less than 1400 degrees F. 
(Basis: Regulations 2, Rule 5, 8-34-301.3) 

7. Nitrogen oxide (NOx) emissions from the A-4 Landfill Gas 
Flare shall not exceed 0.06 lb/MM BTU. (Basis: 
Cumulative Increase) 

8. Carbon monoxide (CO) emissions from - the A-4 Landfill Gas 
Flare shall not exceed 0 . 2 lb/MM BTU . (Basis: 

375 Bea le Street, Suite 600, San Francisco, CA 941 05 - (415) 77 1.6000 - WWW.BAAQMD.GOV 
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~ BAY AREA AIR Q!JALITY PERMIT 
t;l_j MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulation or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

Cumulative Increase) 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

9. Non methane organi c compound (NMOC) emissions from the A 

4 Landfill Gas Flare shall not exceed 30 ppmv as methane 
at 3% oxygen, dry. 

(Basis: Cumulative Increase) 

10. Operation of A-4 Landfill Gas Flare shall be conducted 
so as to ensure that methane (CH4) emissions are abated 
by at least 99% by weight. (Basis: CCR, Title 17, 
Subchapter 10, Section 95464(b) (2) (A)) 

11 . Total reduced sulfur compounds in the collected landfill 
gas shall be monitored as a surrogate for monitoring 
sulfur dioxide in the landfill gas flare's exhaust . The 
concentration of total reduced sulfur compounds in the 
collected landfill gas shall not exceed 300 ppmv (dry) 
e xpressed as hydrogen sulfide. 

(Basis: Regulation 9-1-302) 

12. The A-4 Landfill Gas Flare shall be equipped with both 
local and remote alarm systems. 

(Basis: Regulation 8-34-301) 

13. Deleted Application 31264 
14. In order to demonstrate compliance with the CARB 

Regulation to Reduce Methane Emissions from Municipal 
Solid Waste Landfills, the permit holder shall conduct a 
District-approved source test on Landfill Gas Flare A-4 
every three years within 45 days of the anniversary date 
of the initial source test. At a minimum, the annual 
source test shall determine the following: 

a. landfill gas flow rate to the flare (dry basis); 
b . concentration (dry basis) of methane (CH4), and total 
non-methane organic compounds (NMOC) in the landfill 
gas; and 
c. the CH4, and NMOC destruction efficiencies achieved 
by the flare. 

The permit holder shall obtain approval from the District's 
Source Test Section for all source testing procedures at 
least 14 days in advance of the source test . The Source Test 
Section shall be notified of the scheduled test date at 
least 7 days in advance of the source test. Within 45 days 

375 Bea le St reet, Suite 600, San Francisco, CA 94 105 - (415) 77 1.6000 - WWW.BAAQMD.GOV 
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~ BAY AREA AIR Q!JALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

Th is document does not permit the holder to violate any BAAQMD regulat ion or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS** * 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

of test completion, a comprehensive report of the test 
results shall be submitted to the Manager of the District's 
Source Test Section for review and disposition . 

If a sour ce test fails to demonstrate Compliance with Parts 
7 - 11 above, the source test frequency will r eturn to 
annual. 

(Basis: Cumulative Increase, CCR Title 17, Subchapter 10 , 
Sections 954 64 (b) ( 2) (A) and 954 64 (b) ( 4) ) 

15 . The permit holder shall conduct a characterization of 
the landfill gas concurrent with the source tests 
required by part 14 above. The landfill gas sample shall 
be drawn from the main landfill gas header. The permit 
holder shall ensure that the landfill gas is analyzed 
for the following compounds: 

1,1-Dichloroethane 
1,1-Dichloroethene 
1,2 - Dichloroethane 
1,4-Dichlorobenzene 
1 , 1,1-Trichloroethane 
1,1,2,2 - Tetr achloroethane 
Acrylonitrile 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Dichlorodifluoromethane 

Dichloromethane 
Ethylene Dibromide 
Ethylene Dichloride 
Ethylbenzene 
Fluorotrichloromethane 
Hexane 
Isopropyl Alcohol 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
Perchloroethylene 
Toluene 
Trichloroethylene 
Vinyl Chloride 
Xylenes 

All concentrations shall be reported on a dry basis. The 
District shall be notified of the scheduled test date at 
least 7 days in advance of the source test. Within 45 days 
of test completion a comprehensive report of the test 
results shall be submitted to the Manager of the District's 
Source Test Section fo r review and disposition . 
(Basis: Regulations 2-1-403 , 2-5) 

16. In order to demonstrate compliance with the above 
conditions, the owner/operator shall maintain the 
following records in a District-approved logbook: 

375 Beale Street, Suite 600, San Francisco, CA 94105 - (415) 77 1.6000-WWW.BAAQMD.GOV 
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~ BAY AREA AIR O!JALITY PERMIT 
~ MANAGEMENT DISTRICT TO OPERATE 

This document does not permit the holder to violate any BAAQMD regulat ion or any other law. 

PLANT# 3590 
*** PERMIT CONDITIONS*** 

PERMIT EXPIRATION DATE 

JUN 1, 2023 

a. Record the operating times and the landfill gas flow 
rate to the A-4 Landfill Gas Flare on a daily basis. 

Summarize these records on a monthly basis. Calculate and 
record the heat input to A~4 pursuant to part 2 above. 
b. Maintain continuous records of the combustion zone 
temperature for the A-4 Landfill Gas Flare during all hours 
of operation. 
c. Maintain records of all test dates and test results 
performed to demonstrate compliance with parts 7 - 11 above, 
and with any applicable rule or regulation. 
d. Records required by the CARE Regulation "Methane 
Emissions from Municipal Solid Waste Landfills." 

All records shall be maintained on site or shall be made 
readily available to District staff upon request for a 
period of at least five years from the date of entry . These 
recordkeeping requirements do not replace any recordkeeping 
requirements contained in any other applicable rule or 
regulation. 
(Basis; Cumulative Increase, Regulations 2-1-301, 8-34-301, 
8-34-501, CCR Title 17, Subchapter 10, Section 95470) 

~~ ~~ ~~~ ~~ ~~~~~~~~ ~~~~~~~~~ END OF CONDITIONS~~~~~ ~~ ~~~~~~ ~~ ~~ ~~~~~~~~~ 

375 Beale Street, Su ite 600, San Francisco, CA 94105 - (415) 771.6000-WWW.BAAQMD.GOV 



Bay Area Air Quality 
Management District 

** SOURCE EMISSIONS** PLANT# 3590 
May 18, 2022 

S# 

1 

Source Description 

Landfill with Gas Collection System (42 Ve 

T O T A L S 

Annual Average lbs/day 
PART ORG NOx SO2 CO 

1. 89 

.26 2.12 

.03 

.09 .72 .1 

** PLANT TOTALS FOR EACH EMITTED TOXIC POLLUTANT** 

Pollutant Name 

Toluene 
Hydrogen Sulfide (H2S) 

Page 8 

Emissions lbs/day 

.02 

.03 
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