i Northeast
Maryland

March 29, 2018

Laramie Daniel, Compliance Program

Maryland Department of the Environment

Air and Radiation Management Administration

1800 Washington Boulevard, Suite 715
—Baltimore, Maryland 21230-1720

Subject: 2017 Annual Emission Certification Report & Analysis of Toxic Air Pollutants
Gude Landfill, Rockville, MD

Dear Laramie:

The Northeast Maryland Waste Disposal Authority is pleased to submit two copies of the 2017 Annual
Emissions Certification Report and Analysis of Toxic Air Poliutants for the Gude Landfill Gas-to-
Energy Project in Montgomery County, Maryland (Operating Permit 031-02253) as required by
COMAR 26.11.01.05-1 and 26.11,02.19D. '

The report documents were completed using operating data recorded by facility representatives, resuits
of emissions testing performed at the facility and default emission factor data provided by the USEPA.

The facility is in compliance with Maryland’s Air Toxic Regulations (COMAR 26.11.15) for the
calendar year 2017.

If you have any questions regarding this report, please do not hesitate to contact me.

Sincerely,

Yy
Chris Skagg$
Executive Director

Ce: Don Birnesser MCLFG118258MLA

410.333.2730 / 410.333.2721 fax / awthority@umwda.org
nmwda.org / Business-to-Business Recycling: mdrecycles.org
Tower 11 - Suite 402, 100 §. Charles Street, Baltimore, MDD 21201-2705

Comprehensive Waste Management Through Recycling, Reuse, Resource Recovery and Landfill
MEMBERS: Rhody R. Holthaus, Anne Arundel County / Rudolph 5. Chow, Baltimore City / Steven A. Walsh, Baltimore County

Jeffrey D. Castonguay, Carroll County / Michael G. Marschner, Frederick County / Joseph J. Siemek, Harford County / James M. Irvin, Howard County
__._Lisa Peldt, Montgomery County / Roy C. McGrath, Maryland Environmental Service / Christo pher Skaggs, Executive Director :




APTIM

200 Horizon Center
Trenton, New fersey 08691
Tel: 609-584-3900

Fax: 609-588-6300

APTIM -

March 27, 2018

Ms. Amanda Maoore

Project Manager

Northeast Maryland Waste Disposal Authority
100 Scuth Charles Street

Tower il — Suite 402

Baltimore, MD 21201
Gude Landfili

Rockville, Maryland
2017 Annual Emissions Certification Report

Dear Ms. Moore:

Aptim Environmental and Infrastructure, Inc. (APTIM) is submitting one copy of the 2017 Annual Emissions
Certification Report for the Gude Landfill-Gas-to-Energy Facility in Rockviile, Maryland, in accordance with
Permit to Operate {PTO) 031-02253. Two copies of the report must be submitted to the MDE offices by

April 1, addressed to:

Maryland Department of the Environment

Air and Radiation Management Administration
1800 Washington Boulevard Suite 715
Baltimore, MD 21230-1720

Attn: Laramie Daniel, Compliance Program

The Responsible Official for the site must complete and submit the Certification of Truth, Accuracy, and
Completeness with the report. In addition, a statement shouid be included certifying that the site is in
compliance with the alr toxic regulations.

Also please recognize that with the permanent shutdown of the Facility on June 1, 2017, the emissions for
the flare was approx. 150% of that reported for 2016, while the engine emissions had an approx. 50%

reduction.

Should you have any questions and/or comments, please do not hesitate to contact the undersigned at
609-588-6398.

Respectfully Submitted,

Aptim Environmental & Infrastructure, Inc.

N EA

Project Manager

Attachment




MARYLAND DEPARTMENT OF THE ENVIRONMENT
1800 Washington Boulevard, Suite 715 » Baliimore Maryland 21230-1720
410-537-3000 = 1-800-633-6101 » hitp://www.mde state.md.us

Air and Radiation Management Administration
Air Quality Compliance Program
410-537-3220

FORM 1:
GENERAL FACILITY INFORMATION
EMISSIONS CERTIFICATION REPORT

2017

Calendar Year:

A, FACILITY IDENTIFICATION

Do Not Write in This Space

Date Received Regional

Facility Name Gude Landfill Gas-to-Energy Facility
Address 600 E. Gude Drive Date Received State
City Rockville County Montgomery  zip code 20850 AIRS Code
. . . - FINDS Code
B. Briefly describe the major function ofthe facility
‘ Landfill Gas To Energy SIC Code
Facility Number:
TEMPO ID:
C. SEASONAL PRODUCTION (%, if applicable) Reviewed by:
Winter (Dec.-Feb,) | Spring (Mar— May) | Summer (Jun—Aug) | Fall (Sept — Nov)
25% 25% 25% 25%
Name Date
D. Explain any increases or decreases in emissions from the previous calendar year for each registration at this facility.
Small variation due to changes in operation and gas collection
E.  CONTROL DEVICE INFORMATION (for NOx and VOC sources only)
Control Device Capture Efficiency Removal Efficiency
Landfill Gas Colfection Flare System N/A 98.0% (Permit)
848 kW GE Jenbacher Engine N/A 97.2%(AP-42)

1 am famitiar with the facility and the installations and sources for which this report is submitted. 1 have personally examined the
information in this report, which consists of 78 _ pages (including attachments), and certify that the information is correct to the

best of my knowledge.

CHRISTOPHER SKAGGS EXECUTIVE DIRECTOR 03/29/2018
Name (Print/Type) Title Date

/y ) e ﬁg%? 410-333-2730
Sipfature e Telephone

1/09/08




FORM 2: .

CRITERIA AIR POLLUTANTS _ 017
EMISSIONS CERTIFICATION REPORT Calendar Year: 2
Facility Name: Gude rmz%: Gas-to-Energy Facility Facility ID: 031-02253 Poliutant: YOC
Equipment Description/ SCC Actual Emissions Operating Schedule (Actual) TOSD Operating Schedule Emissions
Wmmwm.qmaoz No. Number Fuel Tonsfyr | Lbs/day | Hrs/dy | Dys/wk | Wkiyr | Days/yr | Lbs/ dy Hrs/dy Start End Methods
Landfll Gas Flare Sysfem 8
..... ..:ono..wwwl:%.:: __.m%am: - 0.10 0.60 24 7 52 237 0.24 24 c3
248 - - i
j 5
. .GE Jenbacher Engine_ _ Landfil 0.08 115 | L, 7 52 145 1.15 o4 A c1
9-0889 Gas F - — -
L e S
............ =
uuuuuuuuu S
............ =
S
..................... =
S
..................... =
B o B )
lllllllllllllllll F
S
..................... =
| _ )
................... =
_ _ S
................... .
Total | o018 1.76 B 1.39
S - Btack Emissions F - Fugitive Emissions Daily emissions Q@...u___.amwu are Ibs/operating day of the source

TOSD: Typical Ozone Season Day means a typical day of that period of the year during which conditions for photochemical conditions are most favorable, which is generally during sustained periods of
direct sunlight and warm temperatures (April-September). This section needs to be completed only for VOC and NOx sources.

Fuel: Include emissions for each fuel used. If more than one fiel is used, caloulate and list emissions separately for each fuel.

Emission Estimation Method

A1-1U.8, EPA Reference Method C1-User calculated based on source C5-User caloulated based on a State or local
A2-Other Particulate Sarmpling Train test or other measurement agency emission factor
A3-Liquid Absorption Technique C2-User calculated based on material balance Cé6-New construction, not operational
A4-5olid Absorption Technique using engineering knowledge of the process C7-Source closed, operation ceased
AS5-Freezing Out Technique C3-User calculated based on AP-42 C8-Computer calculated based on standard
A9-Other, Specify C4-User calculated by best guessfengineering

Judgmerit

1/09/08



FORM 2:

CRITERIA AIR POLLUTANTS 201
EMISSIONS CERTIFICATION REPORT Calendar Year: 017 .
Facility Name: Gude Landfill Gas-to-Energy Facility Pacility ID: 031-02253 Pollutant: NOx
Equipment Description/ SCC Actual Emissions Operating Schedule (Actual) TOSD Operating Schedule Emissions
Registration No. Number Fuel Tons/yr | Lbs/day | Hrs/dy | Dysiwk | Wkive | Days/yr Lbs/dy Hrs/dy Start End Methods
Landfill Gas Flare Syst | 8 :
 Landfil Gas Flare System_ Landiil 268 | 16594 | 7 52 | sar 1842 1 <
89-0738 Gas F _ — -
| _ _GE Jenbacher Engine _ _ Landgsn 131 272 37.69 24 7 52 145 37.69 24 C1
9-0889 GBas F b - -
||||||||||||||||||||| S
F
S
..................... =
) 3
.................... -
S
..................... =
S
..................... =
S
..................... -
8
..................... =
s
..................... -
Total o) 541 53.63 ) . . 56.11
§ - Stack Emissions F - Fugitive Emissions Daily emissions (ths/day) are Ihs/operating day of the source

TOSD: Typical Ozone Season Day means a typical dey of that period of the year during which conditions for photochemical conditions are most favorable, which is generally during sustained périods of
direct sunlight and warm temperatures (April-September). This section needs to be completed only for VOC and NOx sources.

Fuel: Include emissions for each fuel used. If more than one fuel is used, caleulate and list emissions separately for each fuel.

Emission Estimation Method

Al1-US. EPA Reference Method C1-User calculated based on source C5-User calculated based on a State or local
A2-Other Particulate Sampling Train test or other measurement agency emission factor
A3-Liquid Absorption Technique C2-User caleulated based on material balance C6-New construction, not operational
- A4-Solid Absorption Technique using engineering knowledge of the process C7-Source closed, operation ceased
AS5-Freezing Out Technique C3-User calculated based on AP-42 C8-Computer calculated based on standard
A9-Other, Specify C4-User calculated by best guess/engineering .
Tudgrent

1/08/08



FORM 2:

CRITERIA AIR POLLUTANTS 2017
EMISSIONS CERTIFICATION REPORT Calendar Year:
Facility Name: Gude Landfill Gas-fo-Energy Facility Facility [D: 031-02253 Pollutant: S02
Equipment Description/ SCC Actual Emissions Operating Schedule (Actual) TOSD Operating Schedule Emissions
Registration No. Number Fuel Tons/yr | Lbs/day | Hrs/dy | Dys/wk | Widyr | Days/yr | Lbs/dy | Hrs/dy Start End Methods
Landfill Gas Flare System 5 0.06 0.34 C1,C3
|||||||| 9 g73g - rmm_anW_q 3 — — 24 7 52 337
| _ GE Jenbacher Engine __ Landfiy 3| 0.02 0.29 €1, C3
9-0889 e A - - 24 7 52 | 145
o s
B F
:::::::::::::::::: S
B T F
||||| s
................ =
_ S| p
.................... .
S
..................... =
nnnnnnnn 8
............ .
8
..................... .
8
..................... . .
Total : 0.08 0.62
S - Stack Emissions F - Fugitive Emissions Daily ¢emissions (tbs/day) are Ibs/operating day of the source

TOSD: Typical Ozone Season Day means a typical day of that period of the year during which conditions for photochemical conditions are most favorable, which is generally during sustained periods of
direct sunlight and warm temperatures (April-September). This section needs to be completed only for VOC and NOx sources,

Fuel: Include emissions for sach fuel used. If more than one fuel is used, caleulate and list emissions separately for each fiel,

mission Estimation Method

Al-U.8. EPA Reference Method C1-User calculated based on source C5-User calculated based on a State or local
A2-Other Particulate Sampling Train test or other measurement agency emission factor
A3-Liquid Absorption Technique C2-User calculated based on material balance Cé6-New construction, not operational
A4-S0lid Absorption Technique using engimeering knowledge of the process C7-Source closed, operation ceased
AS5-Freezing Out Technique C3-User calculated based on AP-42 C8-Computer calculated based on standard
A9-Other, Specify C4-User calculated by best guess/engineering

Judgment

1/09/08



FORM 2:

CRITERIA AIR POLLUTANTS 2017
EMISSIONS CERTIFICATION REPORT Calendar Year: 0
Facility Name: Gude Landfill Gas-to-Energy Facility Facility ID: 031-02253 Pollutant: CC
Equipmment Description/ sSCC Actual Emissions Operating Schedule (Actual) TOSD Operating Schedule Emissions
Registration No. Number Fue! Tons/yr | Lbs/day | Hrs/dy | Dys/wk | Wi/yr | Days/yr Lbs/dy Hrs/dy Start End Methods
| Landfill Gas Flare System_ Landfi | S| 6.71 39.86 C1
9-0738 Gas [F| - S A R W
| . _GE Jenbacher_ Fngive .. tandfil | S| 14.28 | 197.54 C1
0.0950 Cos F — — 24 7 52 145
3
..................... =
S
..................... =
. _ S
.................. .
o ]
............... .
S
..................... =
nnnnnnnnn 8
............ .
S
..................... =
. S
||||||||||||||||||| =
Total 20.99 | 237.40

S - Stack Emissions

F - Fugitive Emissions

Daily emissions (Ibs/day) are Ibs/operating day of the source

TOSD: Typical Ozone Season Day means a typical day of that period of the year during which conditions for photochemical conditions are most favorable, which is generally during sustained periods of

direct sunlight and warm temperatures (April-Septemb

Fuel: Include emissions for each fiel used. If more than one fuel is used, caloulate and st emissions separately for each fuel,

Emission Estimation Method
A1-U.8, EPA Reference Method

A2-Other Particulate Sampling Train

A3-Liquid Absorption Techknique
A4-Solid Absorption Technique
AS5-Freezing Out Techrique
A9-Other, Specify

10908

C1-User calculated based on source
test or other measurement

C2-User calcolated based on material balance
using engineering kmowledge of the process

C3-User calculated based on AP-42

C4-User caleulated by best guess/engineering

Judgment

er). This section needs to be completed only for VOC and NOx sources.

C5-User caleulated based on a State or local

agency emission factor
Cé6-New construction, not operational
C7-Source closed, operation ceased

C8-Computer calculated based on standard



FORM 3: PM

EMISSIONS CERTIFICATION REPORT

Particulate Matter Calendar Year: 2017
Facility Name: Gude Landfill Gas-to-Energy Facility Facility ID: 031-02253 Pollttant: PV
PM — Filterable PM 10-Filterable | pM 2.5 Filterable | PM Condensable Emissions
Equipment Description/ sce Operation | Methods
Registration No. Number Fuel Tons/yr | Lbs/day | Tons/yr | Lbs/day | Tons/yr | Lbs/day || Toms/yr | Lbs/iday Days/yr
 __ Landfill Gas Flare Landgfif | 8]  0.13 0.747 0.13 0.747 0.13 0.747 0.38 2.24- 337 c3
System 9-0738 Gas F - - - —_ - — - —
| _GE .Jenbacher.Engive Lengfiy |2 0.05 0.748 0.05 0.748 0.05 0.748 0.16 2.24 145 c3
9-0889 Gas (F] = = —~ = - - = -
................... =
§
................... -
S
................... =
8
................... =
8
................... =
8
................... -
b}
................... =
S
e R 3
Total 0.18 1.49 0.18 1.49 0.18 1.49 0.54 4.48

8 - Stack Emissions F - Fugitive Emissions Daily emissions (Ibs/day) are lbs/operating day of the source

Fuel: Include emissions for each fue] used. If more than one fuel is iised, calculate and list emissions separately for each fuel.

. Emission Estimation Method
A1-U.S. EPA Reference Method
A2-Other Particulate Seampling Train
A3-Liguid Absorption Technigue
A4-5olid Absorption Technique
AS5-Freezing Out Technigue
A9%-Other, Specify

C1-User calculated based on source
test or other measurement

C2-User calculated based on material balance
using engineering knowledge of the process

C3-User calculated based on AP-42

C4-User calculated by best guess/engineering
Judgment

C35-User calculated based on a State or local
agency emission factor

C6-New construction, not operational

C7-Source closed, operation ceased

CR-Computer calculated based on standard

2/21/08




FORM 4:

\ 2017
TOXIC AIR POLLUTANTS Calendar Year:
EMISSIONS CERTIFICATION REPORT
. Gude Landfill Gas-to-Energy Facility - 031-02253 Hydrochloric Acid
Facility Name : Facility ID: Pollutant: *
: Actual Emissions
Equipment Ummn.,mumcw\ Control o
Registration Number Tons/yr Lbs/day Lbs/hr Device** Efficiency
. .Landfill Gas Flare System 9-0738 __ 0.4 2.28 0.1 0 0 * Please attach all calculations,
- ... GE Jenbacher Engine 9-0889 0.1 195 0.1 0 0 * mo.@ ”»&mowama 1 for the
minimen reposting values,
**Control Device
.............................. S = Scrubber
B = Baghouse
.............................. ESP = Electrostatic Precipitator
A = Afterburner
.............................. C = Condenser
AD = Adsorbtion
.............................. O = Other
B 0.5 4.23 0.2
TOTALS

"Emissions must be broken down by equipment Hmmmmqmaos.n:Bwﬂ (ex. m..oo.wmu 9-0077)

1709/08



FORM 5:

BILIABLE TOXIC AIR POLLUTANTS

Emissions Certification Report :
Facility Name: 2 U@ Landfill Gas-to-Energy Facility Facility 1oy 09102253

CAS Actuzl Emissions ) Estimation
Chemical Nam Numb t
e ¢ wmber Tons/year | Lbs/day Lbs/hr Method
8 0.00 0.00 0.00 C1
carbon disulfide 75-15-0 F ’
- 5 0.00° 0.00 0.00 c3
carbonyl sulfide 463-38-1 F
S N/A N/A N/A
chlorine 7782-50-5 F
3 N/A N/A N/A
cyanide compounds 57-12-3 F
8 0.50 4.23 0.20
hydrochloric acid 7647-01-0 F
3 N/A N/A N/A
hydrogen fluoride 7664-39-3 F -
3 0.00 0.00 0.00
methyl chloroform 71-53-6 F
3 0.00 0.00 0.00
methylene chloride 75-09.2 F
8 0.00 0.00 0.00
perchloroethylene 127-18-4 F
5 N/A N/A NA
phosphine 7803-51-2 F
' 3 N/A N/A N/A
titanium tetrachloride 7550-45-0 F
TOTALS 0.50 4.23 0.20
S-Stack Emissions F-Fugitive Emissions Daily emissions (Ibs/day) are Ibs/o unuwﬂﬁm day of the .mn.:b.aa

PLEASE NOTE: Be sure to aftach all data and calculations necessary to support the emissions figures shown above.

03/09/09

2017

O&mnmm_, Year:

Emission Estimation Method

Al-U.8, EPA Reference Method
A2-Other Particulate Sampling Train
A3-Liguid Absorption Technique
A4-Solid Absorption Technique
AS5-Freezing Out Technigue
A9-Other, Specify

Cl-User calculated based on source test
or other measurement
C2-User calculated based on material balance using
engineering knowledge of the process
C3-User calculated based on AP-42
C4-User calculated by engineering judgment
C5-User celculated based on a State or
local agency factor
Cé-New construction, not operational
C7-Source closed, operation ceased
C8-Computer calculated based on standards

This form is to include only the chemicals identified.



FORM 6: Greenhouse Gases

GREENHOUSE GAS AIR POLLUTANTS

EMISSIONS CERTIFICATION REPORT

Gude Landfill Gas-to-Energy Facility

Facility Name : Facility ID:;
Actnal Emissions
Equipment Uomnlu:o“.\
Registration Number Tons/yr Lbs/day Lbs/hr
_—— mmm&@.ummm hnhmmﬁxmnmk.mmmﬂamaamwmm - mtomm.m Aﬁmmm.b 1,724.9
- uﬁm.mx &@mﬁm.nﬂ,&:m.m.nmnabmﬁm@ m..b.m...m.m: _——- M“mDﬂ.m mm. 754.2 .N“ 614.8
A e7701 | 01511 | 33396
TOTALS i

031-02253

Calendar Year:

2017

Carbon Dioxide

Poliutant:

'Emissions must be broken down by equipment registration number (ex 9-0076, 9-0077)

1/15/08

This form must be used to report
Greenhouse gas emissions:

* carbon dioxide (CO2)

¢ methane (CH4)

* nitrous oxide (N20)

* hydrofluorocarbons (HFCs)
* perfluorocarbons (PFCs)

¢ sulfur hexafluoride (SF6)

* Use a separate form for each pollutant.

. * Please attach all calculations.




FORM 6: Greenhouse Gases

GREENHOUSE GAS AIR POLLUTANTS

EMISSIONS CERTIFICATION REPORT
Gude Landfill Gas-to-Energy Facility

031-02253

Calendar Year:

Methane
Pollutant:

2017

This form must be used to report
Greenhouse oas emissions:

* carbon dioxide (CO2)

* methane (CH4)

* nifrous oxide (N2Q)

¢ hydrofluorocarbons (HFCs)
* perfluorocarbons (PFCs)

+ sulfur hexafluoride (SF6)

* Use a separate form for each pollutant

* Please attach all calculations.

Facility Name: Facility ID:
- Actual Emissions

Equipment Uomn..mvno“:

Registration Number Tons/yr Lbs/day Lbs/hy
- Landfili Gas Flare System 9-0738 __ 275 163.3 6.8
- - - GE Jenbacher Engine 9-0889____ 16.5 228.7 9.5

i 4.0 392.0 16.3
TOTALS .

'Emissions must be broken down by equipment registration number (ex 9-0076, $-0077)

1/13/08



FORM 6: Greenhouse Gases

GREENHOUSE GAS AIR POLLUTANTS Calendar Year: 2017

EMISSIONS CERTIFICATION REPORT

- Gude Landfill Gas-to-Energy Facility . 031-02253 N20
Facility Name : Facility ID: Pollutant:
) Actual Emissions
Equipment Unma_.mwmaw:
Registration Number Tons/yr Lbs/day Lbs/r This form must be used to report
-..Landfll Gas Fiare System 9-0738__| . 0.26 0.01 Greenhouse gas emissions:
- - GE Jenhacher Engine 9-0889____| - 0.28 007 ® carbon dioxide (CO2)

* methane (CH4)

_ A * nitrous oxide (N20)
............................. * hydrofluorocarbons (HFCs)
.............................. * perfluorocarbons (PFCs)

* sulfur hexafluoride (SF6)

.............................. * Use a separate form for each pollutant,

.............................. * Please attach all calculations.

0.07 0.55 0.02

TOTALS

*Emissions must be broken down by equipment registration number (ex 9-0076, 9-0077)

1/15/08



Northeast Maryland Waste Disposal Authority - Gude Landfill

. Reporting Year: 2017
’ yellow highlight - denotes Input Data
OPERATING DATA
Month Flare Operation JEN Engine Operation*
Hours Days Hours Days
Jan 744.0 31,0 735.0 30.6
Feb 672.0 28.0 661.0 27.5
Mar 744.0 31.0 669.0 27.9
Apr 720.0 30.6 678.0 28,3
May 622.0 25.9 727.0 30.3
Jun 720.0 30.0 © 0.0 0.0
Jul 628.0 26.2 0.0 0.0
Aug 588.0 24.5 0.0 0.0
Sep 720.0 30.0 0.0 0.0
Oct 596,0 24.8 0.0 0.0
Nov 637.0 26.5 0.0 0:0
. Dec 689.0 287 00 0.0
TOTAL 8,080.0 336.7 3,470.0 144.6
*Engine Plant shut down as of 6/1/2017,
LANDFILL GAS USAGE DATA
Avg Engine
Avg Flare Avg LFG JEN Avg Engine Carbon
Avg LFG Flare Methane {Avg Flare Carbon} LEFG to JEN Engine Flow Methane Dioxide
Month LFG to Flare Flow Rate Content'  [Dioxide Content’]  Engine® Rate’ Contert™® | Content®®
(MMscf) {cfm) (%) (%) (MMsc) {cfim) (%6) (%)
Jan® 632 1416 34.40% 30.3% 1451 - 329.0 37:85% .|  27.9%
“Feb® 5.86 145.4 32,20% 28.7% 14.74 3716 34.85% |  273%
Mar 6.84 153.3 27.90% 27.3% 14,95 372.5 39.96% | 29.4%
Apr 5.68 131.5 34.55% 31.0% 1258 309.1 40.77% 29.6%
May 14.86 398.1 40.10% 33.1% 15.54 356.4 45.85% | . 31.3%
Jun 2238 518.0 T 43.00% 31.7% - 0.00 0.0 NA | A
Jul 22.38 593.9 30.50% 27.2% 0,00 0.0 " N/A N/A
Aug 2238 634.3 29.23% 26.4% 0,00 0.0 CNA N/A
Sep 22.38 518.0 33.28% 28.7% 0.00 0.0 L7 N/A
Oct . 2238 625.8 . B410% 28.3% 0.00 0.0 N/A N/A
Nov 22,38 585.5 - 35,13% 28.1% 0.00 0.0 N/A N/A
Dec 22.38 541.3 35.98% 27.5% 0.00 0.0 N/A N/A
TOTAL 196.2 - - - 72.3 - - -
AVERAGE - 415.6 34,20% 29.0% - 347.7 39,86% 29.1%

DEVICE DESTRUCTION EFFICIENCIES FOR LFG CONSTITUENTS
Manufacturer design for NMQC; Permit 031-2253

1 CH4 readings derived fram daily operator plant readings.
* €02 readings derived from manthly GEM readings. For missing readings, the months prior and following a missing reading are averaged.

Flare System 98.0%
Jenbacher Engine 97.2%
LFG ANALYSIS DATA

Concentration
Component (oppmv)
Total Reduced Sulfur {TRS} 3,52
VOC (as Hexane) 235

? Flare CO2 readings for January and February 2016 are derived from plant readings
* Engine Plant shut down as of 6/1/2017.

AP-42 Table 2.4-3 (10/08}

AP-42 Table 2.4-2 footnote




Northeast Maryland Waste Disposal Authority - Gude Landfill
Reporting Year: 2017

Summary of LFG Flow Data and Operating Parameters.
Parameter Units Flare System JEN Engine
Site-specific CH4 Content % 34.2% 39.9%
Site-specific CO2 Content % 29.0% 29.1%
Site-specific LFG Heat Content Btu/scf of LFG 341.97 398.55
Site-specific LFG Flow to Device MMscffyr 196.21 72.32
CH4 Flow to Device MMscf/fyr 67.10 28.82
Days per Year of Operation Days/Yr 336.67 144.58
Hours per Year of Operation Hrs/Yr 8,080.00 3,470.00
LFG Flow to Device, Apr-Sep MMscf 110.05 28.12
CH4 Flow to Device, Apr-Sep _ MMscf 38.36 12.25
Hours of Operation, Apr-Sep Hours 3,998.00 1,405.00
Days of Operation, Apr-Sep Days 166.58 58.54

Sample Calculations:
1. Site-specific LFG Heat Content
Standard CH4 heat content = 1000 Btu/scf
LFG Heat Content (Btu/scf) = CH4 Content of LFG (%) * CH4 Heat Content (Btu/scf)

2. CH4 Flow to Device
CH4 Flow to Device (MMScf) = CH4 Content (%) * LFG Flow to Device (MMscf)

3. Normalized LFG Flow to Device (adjusted to 50% Q._£
Normalized LFG Flow to Device (MMscf} = Site-specific LFG flow {(MMscf) * Site-specific CH4 Content (%) / Standard CH4 Content (50%)

Copy of RY2017 Emissions_Gude Landfill_DRAFTjve.xIsx\LFG Sum mary



EMISSION FACTORS

Equipment

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

Flare

GE Jehbacher Englne
GE Jenbacher Engine
GE Jenbacher Engine
GE Jenbacher Engine
GE Jenbacher Engine
GE lenbacher Engine
GE lenbacher Engine
GE Jenbacher Engina
GE Jenbacher Engine
GE Jenbacher Englhe
GE Jenbacher Engine
GE lenbacher Engine
GE Janbacher Engine
GE Jenbacher Engine

Pollutant
NOx
fols]
vog
TRPM
TPM10
TPMZ.5
FPM
FPM10
FPM2.5
CPM

" soz
CH4
oz
N2C
NOx
<0
voo
TPM
TEM10
TPM2.5
FPM
FPM10
FPM2.5
TP
502
CHa
coz
N2O

Factor Units
20 Ib/MMdsct CHA
200 Ib/MMdscf CH4
SL71L Ib/MMdscf [FG
15 Ib/MMdsef CHA
15 le/MMdscf CH4
15 lB/MMdsaf CHA
a7s Ib/MMdscf CH4
3.75 Ib/MMdscf CH4
3.75 b/MMdsef CH4
1125  th/MNMdscf CH
0.58 Ib/MMdscf LEG
Mass Balance
Mass Balance
6.30E-04  kg/MMBLu

157 Ibhr
823 Ib/hr
0.05 lb/hr

15 Ib/MMdscf CHa

15 Ib/MMdscf CH4

15 Ib/MMdsef CHA

375 Ib/MMdscf CHd

3,75 Ib/MMdscf CHa

3.75 Ib/MMdscf CH4

1125  Ib/MMdscf CH4

0.58 Ib/MMdscf LFG
Mass Balance
Mass Balance

B30E-04  kg/MMBtu

Reference

Manufacturer data

Manufacturer data

Concentration in LFG; AP-42 Section 2.4, equations 2and 4
AP-42 Table 2.4-4 (10/08)

AF-42 Table 2.4-4 {10/08)

AP-42 Table 2.4-4 (10/08}

Historlea! caleulations; FPM/TPM = 0,25, AP-42 Table 1.4-2
Historlea! calculations; FPM/TPM = 0.25, AP-42 Table 1.4-2
Historleal calewiations; FPM/TPM = 0,25, AP-42 Tahle 1.4.2
Historical calcutations; CPM/TPM = 0.75, AP-4Z Table 1.4-2
TRS cancentraticn In LFG; AP-42 Section 2.4, equations 5 and 4

40 CFR 98 Table C-2

298
3z
64

8.21E-05

35.31
453,86
8515

Calculation Constants

deg K

g/gmol

E/gmal

mA3 - atm/gmai - K
f23/ma3

=/b

g/gmol

Defauit temperature of LFG, 25 deg €, AP-42 Section 2.4
MW of total reduced sulfur {TRS)

MW of S02 .

Idea! gas constant:

eonversion factar

cenversion factar

MW of VOC as Hexane (AP-42 Table 2.4-2)

Emissiens test data (4/20/2017). Derived [5/hr from g/BHP result. NOx Ib/hr= 0.620 &/BHP NOx*1148.8 BHP/453.6 g/Ib
Emissions test data (4/20/2017). Derlved Ib/hr from g/BHP result. C¢ Ib/hr=3.25 g/BHP CO*1148.8 BHP/453.6 g/lb
Emissiens test data (4/20/2017). Derlved Ib/hr from g/BHP result, VOC lb/hr=0.018 B/BHP VOC*1148.8 BHP/453.6 g/lb

AP-42 Table 2.4-4 {10/08)

AP-42 Table 2.4.4 {10/08)

AP-42 Table 2,4-4 {10/08]

Historleal calculations; FRM/TEM = 0,25, AP-42 Table 1.4-2
Histerical caloulations; EPM/TPM = 0.25, AP-42 Table 1,4-2
Historlcal calculations; FPM/TPM = 0.25, AP-42 Table 1.4-2
Historical calculations; CPM/TPM = 0.75, AP-42 Table 1.4-2
TRS cancentration in LFG; AP-42 Section 2.4, equations 3 and 4

40 CFR 98 Table C-2




CRETERIA POLLUTANT EMISSIONS CALCULATIONS

Northeast Maryland Waste Disposal Authority - Gude Landfill
Reporting Year:

Device:

Pollutant

MNOx
co
voC
TPM
TPMID
TPM2.5
FPM
FPM10
FPMI2.5
cPMm
sSC2

2017

landfill Gas Flare System

Actual Emissions

TPY
2.68
6,71
0.30¢
.50
0.50
0.50
0.13
0.13
C.12
438
2.06

thiday
15.54
39.86
0,60
2.95%
259
2.9
0.75
8.75
0.75
2.24
0.34

Emissions TOSD*
Basls Ibfday
Manufacturer Data 18.42

Manufacturer Data -
AP-42, manuf contrel eff, 0.24

AP-42 -

AP-42 -

AP-42 -
Historical calcs, AP-42 -
Historical calcs, AP-42 -
Historicai cales, AP-42 -
Histarical calcs, AP-42 -
LFG test data, AP-42 -

* TOSD = Typical Ozone Seasan Day {(Apr-Sep), applies to NOx and VOC only.

Copy of RY2017 Emissiens_Gude Landfili_DRAFT)ve.xisx\Criteria Caloulations

Northeast Maryland Waste Disposal Authority - Gude Landfill

Reporting Year: 207
Device:  GE Jenbacher Engine
Pollutant Actual Emissions
’ TPY h/day
NOx 2.72 37.65
co 14.28 127.54
vac 0.08 115
TPM 0.22 299
TEM1O 0.22 2.99
TPM2.5 0.22 2,99
FPM 0.05 G.75
FPM10 0.05 0.75
FPM2.5 8.05 075
CPM 0.16 2.24
502 0.02 0.28%

Emisslons
Basis
Tast data
Test data
Test data
AP-42
AP-42
AP-42
Historical calcs, AP-42
Historical calcs, AP-42
Historical calcs, AP-42
Histarical calcs, AP-42
LFG test data, AP-42

* TOSD = Typical Ozone Season Day (Apr-Sep), applies to NOx and VOC only.
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TOXICAIR PCLLUTANT EMISSIONS CALGULATIOGNS ‘

Martheazt Maryland Waste Disposal Authority - Guds Landfill

Reporting Year: 2017
LFG Flow to Flares s 296.21  MMselfyr LFS flow £5 JEN Englne = 723z MMscifyr
Flare Operating Days « 33667 daysfyr JEN Englne: Dperating Days = 344,58 daysiyr
Flare Operating Hours = BORD  hrsfyr 4EN Englne Operating Haurs = 3470.00  heefyr
Molecular Flare Follutant Flare JEN Englne JEN Enging
Poliutant Welght | Conzentration Destruction Pallutant iafow | Destruction JEN Englne Emlssinng Faclitty Tot! Emissions
[n/gmol] Ipprv) Efficiency fday) ftonfyrl by Efficlency | (Ib/day) o/hr} Gonfyr] | lb/davi fib/hr} {ron/yr)
1.1,1-Trichlarsathane (methyl chlaroform] 1334 .04 93.0% 2.00 a 0 ST.2% 0.00 [ a 0.00 a 0
1.1,2,2-Tetrachioroethane 157.85 0.06 93.0% 0.50 0.0 19 97.2% 0.00 00 R 0,00 0.0 0.0
1.1,2.3.4,4-Hexachioro-1,3-butadiene
| Hexachlarobutadiens] 26075 0.06 78 SB.O% 940 0.000 0.00 97.25% 0.0 0.000 0.00 0.00
1.3.2-Trichlsraethane 1334 046 4.0 38.0% Q.00 ..o o 97.2% .00 0.0 '] o
1,3-Blchiproothang {athylldenc dichinride) 98.96 118 SBS 98.0% G.00 Q 1] oT.2% 0.00 [1] [] [
1.3-Blchlotocthene {vinylidene chiaride) 86,84 008 239 SB8.0% 0,00 &0 o 97.2% 0.00 o0 o -]
1.2,8-Trichlorobenzeng 18145 0.06 355 SB.0% [=2e]1] [ q 97.2% 0.00 2.8 <]
1,2-Dichiorenthans {athylene dichh 56.98 0.6 S8.0% 800 0. 0.00 57,29 0.00 o) 0.0
112.39 008 SB.0% o.00 i) ] 3725 c.00 1] f+3
54,09 6.08 23.0% 0,00 Q.00 0.000 97.2% .00 0,00 0.000
1,3-Bichlorapropenc 11097 0.06 28.0% @.00 0.00 0.00 57.2% .00 0.0D Q.00
LA-Dishlarobenrene 142.02 404 23 58.0% o.00 a 0.0 1.1 725 400 o 4 00
L4-Dloxane {1.4-dinthyiene dioxlde] 88,11 006 2.6 58.05% 0.08 1] 00 10 g9v.2% 2.0 1] 0.00 ) o.0
2.2, Trimethylpentane 11423 .06 34 SE.0% 0.00 0.0 o ] 87.2%% 490 2.0 0.00 0.0 3
2-Butanane {methyl ethyl ketone 7311 327 458 3B.0% 2.00 2] ] 16,8 97.25% 0.00 1] ] 0,01 L) bl
Lefrl:] 3.0 S8.0% 0.00 a Q 11 57,25 400 a o 0.30 a )
633 168.2 3B.0% 0.01 0.00 0.0 62.0 97.2% .01 &.00 100 D.0% 0.00 G.00
.06 2.3 BB.0H 000 0.00 00 08 87.2% Q.00 o.00 00 0.00 0.00 .o
0.272 10.5 58.0% .00 o.on o a8 §7.2% 0,00 .80 0.0 0.00 0.00 2.0
0.06 38 58.0% 000 .00 o0 14 57.3% 0.00 000 0.0 0.00 0.00 0.0 "
0.06 2.9 58.0% 0.08 500 000 Ll 9725 0.0 0.00 0.00 000 0.00 o.00
0.06 32 98.0% 0.00 B0 0 12 87.2% 003 [ i) 0.00 o0 g
086 23 SE.0% 0.00 o 0.8 §7.2% o.a0 0.0 il o490 0.0 o
0.08 31 98.0% 0.00 0.00 11 S57.2% D00 oo 0.00 0.00 an 2.00
Carbunyl sulfide [Carbon oxysulfide) * 60,08 147 98.0% .00 o 5.4 37.2% .00 0.0 g 0.00 0.0 ]
iChloring = 3545 T45.5 nfn nfa n/a 2748 hfa nfa nfa s nfa nfa nfa
Chlorobenzens 11255 3.4 95.0% n.0g o 12 97.2% 8,80 0.0 o .00 0.0 ]
‘Chioronthane {Ethyl chio:lda} 6251 5.7 S8.0% 0,00 0.00 5 97.2% 0.00 0.000 0.00 £.00 0.000 0.00
Chioromethane (Methyl chioride] S0.49 15 9R.T5% b.ou 040 0.6 a7.2% 0,08 0g 0.0 o200 0.0 0.0
Dichloromethane [Metl 84,53 4.9 28.0% 0.08 [° 18 9T.2% 0.00 0 ] 8.00 1] 0
m"——H_agunun 106.17 461 98.0% 0,00 g 17.0 97.2% 0.00 Q 1] 001 +] o
Hexachlorobutadlens: 260.76 52.0% 006 0.00 97.2% L.00 0000 2.400 £.00 0.000 0.00
n-Hexane 85,18 98.0% .00 0 97.2% 0.08 0 a o.B0 [i] a
Hydrachlorlz Acid * 3645 0.0% 228 04 0.0 185 0.1 0,1 4.23 0.2 0.5
204,59 G.000292 0.0% 0.00 0.000 0.0% .08 0.0000 0.000 .00 2.0000 0.000
88.19 0.084 58.0% ,00 2 57.2% .00 2 13 (1] [1]
164,15 0.06 53.0% .00 ] 87.2% 00 a 00 1] 1]
465.83 0,265 58.0% {11} 1] 57.2% .00 o 0o ] ]
92,14 4.16 98.0% .03 a a 97.2% .01 o a .03 2] a
252,73 0.04 93.0% 0.00 0.00 0.0 97.2% 0.00 0.00 L. 0.00 0.00 o.c
13133 0.158 98.0% 0.00 o ] 57.2% 0.00 g L] .00 1] -]
11338 0.06 93.0% 0.00 0.0 0.00 9325 0.00 4] 0.00 .00 0.0 0.00
£6.09 0.06 93.0% 00 0.0 o gr.21% 0,00 o0 o [t 0.0 ]
§2.5 .78 23,05 ,00 0.0 2.00 97.2% 0.00 Lo 0.00 .01 0.0 0,00
106.17 0,35 98.0% .00 0 4] 97.2% 0.00 o a .00 ] o
Tesal Al- Toxics 2,32 0.13 0.40 2,01 0ab 0.10 4 0,20 L.50
* Laberazary data 6ot svallable; defack values from AP-42 Section 2. were used.

Pallutant Inflow {ib/yr] = Conc {ppaml/ 1076 * MW {gfamol) / 821505
(atmem3/gmol-K}/ 298 K / 35.31 (f3/m2) / 453.6 (g/b) * 10°6

Copy of AY201Y Emlctlons_Guee Landfilt_DRAFYvexlodiTaxies Calculations



GREENHOUSE GAS EMISSIONS CALCULATIONS

Northeast Maryland Waste Disposal Authority - Gude Landfill
Reperting Year: 2017

Calculation Constants and Input Parameters

Description Value Units
Default temperature of LFG, 25 deg
C, AP-42 Section 2.4 298 degK °
{m~3 -atm)/
ldeal gas constant 8.21E-05 {gmol - K}
MW of C02 44.01 g/zgmol
MW of CH4 16.044 - gfgmal
Default N20 factor, 40 CFR 98 Table .
C-2 6.30E-04 kg/MMBtu
Emissions Parameter Units Flares JEN Engine
Site-specific CO2 Content of LFG % 28.0% 29.1%
Site-specific CH4 Content of LFG % 34.2% 39.9%
Site-specific LFG heat content Btu/scf 342.0 308,6
JLFG Flow to Device MMscf/yr 196,21 72.32
Days of Operation Days/Yr 336.67 144.58
Hours of Operation Hrs/Yr 8080.00 3470.00
Destruction Efficiency % 93.0% 97.2%
Volume of CO2 Emissions MMscffyr 124.02 . 49,86
{Mass of CO2 Emissions TPY 6968.5 2801.6
Ib/day 41396.9 38754.2
Ib/hy 1724.9 1614.8
WVolume of CH4 Emissions MMscf/yr 1,342 0.807
Mass of CH4 Emissions R TPY 27.5 16.5
Ib/day i163.3 228.7
b/hr 6.8 9.5
Mass of N20Q Emissions TPY 0.05 0.02
|b/day 0.28 0.28
Ib/hr - 0.01 0.01

Calculation Notes:

1. CO2 Emissions

-Burning LFG produces CO2, and LFG also contains CO2.

- The CO2 emissions from burning LFG are calculated using the site-specific CH4 and CO2 contents of the LFG and assuming that
all CH4 in the LFG is burned. 1 mole of CH4 produces 1 mole of CO2,

Sample Calculations for CO2 :

a. Volume of Emissions {MMscf/yr} = LFG flow to device (MMscf/yr) ® (LFG CO2 content % + LFG CH4 content %)

b, Mass of Emissions {Ib/yr) = Volume Emissions {MMscf/yr} * 1046 {scf/MMscf) / 35.31 (cf/m3)* MW (g/gmol) / Gas Constant
{atm-m3/gmol-K} / LFG Temperature (K} / 453.6 (g/Ib)

2. CH4 Emissions
- LFG contains CH4. Uncombusted CH4 is released from the flares and engines,

Sample Calculations for CH4: .

* a. Volume of Emissions {MMscf/yr) = LFG flow to device (MMscf/yr} * LFG CH4 content (%) * {1-Destruction Efficiency %)

b. Mass of Emissions (Ibfyr} = Volume Emissions (MMscffyr} * 1016 {scf/MMscf) / 35.31 {cf/m3y* MW (g/gmol) / Gas Constant
(atm-m3/gmol-K} / LFG Temperature (K) / 453.6 (g/lb)

3. N20 Emissians

N20 Emissions {ton/yr) = LFG flow to device (MMscffyr) * LFG Heat cantent (Btu/scf) * N20 factor {kg/MMiBtu) * 2.2 {Ib/kg)/ /
2006 {Ib/ton)

Copy of RY20%7 Emissions_Gude Landfill DRAFTjve.xls\GHG Caiculations




