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The Scierice You Build On.

February 17,2023

- RE
Wisconsin Department of Natural Resources cE’VED

Air Management Program, AM/7 FEB 2 3 2023
Attention: Permits o
PO Box7921 - | AR PROGRA M

Madison WI 53707-7921

RE: Air Pollution Control Type A Reglstratlon Construction and Operatlon Permit Appllcatlon
Waupaca AD1 ' .
N1757 County Road A
Waupaca, Wisconsin

To Whom it May Concern:

Wau'p'aca AD1, LLC herewith submits the enclosed Air Pollution Control Type A Registration Construction
and Operation Permit Application for the Waupaca AD1 faC|I|ty Iocated at N1757 County Road A,
Waupaca WI 54981. )

- Waupaca AD1 (Facility) is a proposed renewable natural gas (RNG) production facility located in
Waupaca, Wi. Emissions units at the proposed Facility will include an emergency flare, a gas upgrading
process (for removal of CO2 and H2S), two natural gas-fired boilers, two natural gas-fired back-up .-
generators, one diesel-fired fire pump engine, hydrolysis tanks, and organics unloading and de-packaging
operations taking place within the organics receiving area (ORA) building. Fugitive sources at the
proposed Facility will include truck traffic on paved roads, a storage pad for storing excess fiber
(negligible emissions due to high moisture content), material handling using a skid loader or similar
equipment (negligible emissions due to high moisture content), and equipment component (valves, :
pumps, etc.) leaks (negligible non-methane VOC emissions).

The application package includes appllcable appllcatlon forms, emissions calculations, and attachments
An electronic copy of the emissions calculations spreadsheet may be provided upon request.

As instructed on Form 4530-156, one paper copy of the application with an ink signature has been
submitted to Wisconsin Department of Natural Resources, Air Management Program, ATTN: Permits,
P.0. BOX 7921, Madison, Wi 53707—7921.

Please feel free to contact me at 651-318-5065 or joscarlson@braunintertec.com should you have any -
questions or if you requ1re additional information regarding this application.

Sincerely,

BRAUN INTERTEC CORPORATION‘ : : ' ‘
/
(’Io ﬁgpﬂ\ ; ' . _ / f/u/ 3 ,{/1 {/[
oseph D. Carlson, PE ' KeIse/E ‘Suddard, PE
: PrOJect Engineer : : Senior Engmeer

Enclosure
AA/EOE
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A. Facility Description

Waupaca AD1 (FaC|I|ty) is a proposed renewable natural gas (RNG) productlon facrllty Iocated in
Waupaca, WI. Emissions units at the proposed Facility will include an emergency flare, a gas upgrading
process (for removal of carbon dioxide (CO;) and hydrogen sulfide (HzS)), two natural gas-fired boilers,
two natural gas-fired back-up generators, one diesel-fired fire pump engine, hydro|ysis tanks, and
organics unloading and de-packaging operations taking place within the organics receiving area (ORA)
burldlng Fugitive sources at the proposed Facility will include truck traffic on paved roads, a storage pad
for storlng excess fiber (neghglble emissions due to hlgh moisture content), material handling using a Skld
loader or similar. equrpment (negligible emissions due to high moisture content) and equipment
component (valves, pumps, etc.) leaks (negligible non-methane VOC emissions).

The proposed facility will receive biomass feedstock (cattle manure) from a neighboring dairy production
site and will receive food waste from nearby food production facrlltles Manure and food waste will be
fed into an anaerobic digester. The anaerobic dlgester uses mlcroorgamsms to break down the manure
and food waste, producing biogas containing methane (CH.), CO;, nitrogen (N>), oxygen (0,), H.S, and
water vapor (HZO). Biogas produced in the digestor will first passthrough a blower to increase the gas
pressure. After the inlet blower, the biogas will pass through-a gas upgrading process for CO; and H,S
removal and dehydration. The finished renewable natural gas w1II pass through a gas flow meter prior to
being fed into the natural gas supply line for dellvery to natural gas customers. '

Gases from the ORA building wi'l‘l be collected using e fo'rced ventilation system and passed through an
odor control system for destruetion of ammonia and hydrogen sulfide prior to being exhausted through a
stack. The hydronS|s tanks W|II also include a forced ventilation system which will collect exhaust gases
from these tanks and pass them through a separate odor control system for destructlon of ammonia and
hydrogen sulfide prior to being exhausted through a stack. '

Excess fiber removed from the digester will be stored on an outdoor storage pad until the materials are -
used for bedding or land-applied to a nearby farm field. '

The proposed boiler will use pipeline quallty natural gas only. All compressors and pumps WI|| be
powered usmg electric motors.

The proposed fagility will use the emergency flare to combust biogas during limited process upset and
equipment startup periods, including periods when renewable natural gas cannot be routed to the

pipeline.
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B. Regulatory Overview

B.1. Type A Registration Permit Eligibility

Emissions from the proposed facility will meet the emission limits contained in Type A Registration
Permit ROP-A03/RCP-A03. Table B-1 includes a comparison of the total facility estimated actual

emissions to the emission limits contained in the Type A Registration Permit.

Table B-1. Facility Emissions Summary

Total Facility Estimated Type A Registration
Actual Annual Emissions Permit Emission Limit
Pollutant (tpy)* (tpy) Emission Limit Exceeded?
PM 0.549 25 No
VOC 1.96 25 No
NOx 5.45 25 i No
SO, 4.08 25 No
Cco ) 7.32 25 No
Lead 3.47 x 10°® 0.5 No
Single HAP 0.125 2.5 . No
Combined HAPs 0.156 6.25 ) No

1 caleulations included in Appendix E. -

B.2. New Source Performance Standards (NSPS)

The proposed Facility will include one diesel-fired fire pump engine with a rating of approximately 106
brake horsepower. The engine is subject to requirements under 40 CFR pt. 60, subp. lill asitis a
compression ignition internal combustion engine for which construction commences after July 11, 2005
and is manufactured after April 1, 2006. The engine meets the standard’s definition of “emergency

engine”.

The proposed facility will include two natural gas-fired back-up generator engines, each with a rating of
approximately 1,114 brake horsepower and electrical generating capacity of approximately 750 electrical
kilowatts (ekW). The engines are subject to requirements under 40 CFR pt. 60, subp. JJ)J as they are spark
ignitioh internal combustion engines for which construction commences after June 12, 2006 and are
manufactured after July 1, 2007. The engines each meet the standard’s definition of “emergency
engine”. The engines will be certified to meet the emissions standards of 40 CFR pt. 60, subp. JJJJ.
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The Facility is proposing to construct two natural gas-fired boilers, each with a heat input capacity of
approximately 4.0 million British thermal units per hour (MMBtu/h). The boilers will not be subject to the
requirements of 40 CFR pt. 60, subp. Dc (Standards of Performance for Small Industrial-Commercial- -
Institutional Steam Generating Units) because the boilers will have heat input capacities of less than

10 MMBtu/h.

The proposed facility will not be subject to 40 CFR pt. 60, subp. O (Standards of Performance for Sewage

Treatment Plants) because the facility will not operate a sewage sludge incinerator.

The proposed facility will not be subject to 40 CFR pt. 60, subp. KKK (Standards of Performance for
Equipment Leaks of VOC From Onshore Natural Gas Processing Plants for Which Construction,
Reconstruction, or Modification Commenced After January 20, 1984, and on or Before August 23, 2011)
because the facility is not a natural gas processing plant as defined at 40 CFR § 60.631.

The proposed facility will not be subject to 40 CFR pt. 60, subp. LLL (Standards of Performance for SO,
Emissions From Onshore Natural Gas Processing for Which Construction, Reconstruction, or Modification
Commenced After January 20, 1984, and on or Before August 23, 2011) because the blogas treated at the
facility will not meet the definition of natural gas under 40 CFR § 60 641.

The proposed facility will not be subject to 40 CFR pt. 60, subp. 0000a (Standards of Performance for
Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced
After September 18, 2015) because the facility will not operate any of the affected facilities listed in 40
CFR § 60.5365a(a)-(j}.

There are no New Source Performance Standards applicable to any other proposed process equipment at
the facility. L '

B.3. National Emission Standards for Hazardous Air Pollutants (NESHAP)

The proposed facility will be a true area source of hazardous air pollutants (HAP).

The proposed diesel-fired fire pump engine and natural gas-fired back-up generator engines will be
subject to 40 CFR pt. 63, subp. ZZZZ {National Emissions Standards for Hazardoué Air Pollutants for
Stationary Reciprocating Internal Combustion Engines) because the proposed engines will be new
stationary reciprocating internal combustion engihes (RICE) located at an area source of HAP. The
engines will meet the definition of “Stationary RICE subject to Regulations under 40 CFR Part 60” under
40 CFR §63.6590(c) and will meet the requirements of 40 CFR pt. 63, subp. ZZZZ by complying with the -
requirements of 40 CFR pt. 60, subp. Ilil and 40 CFR pt. 60, subp. JJJJ.

BRAUN
INTERTEC



WI Department of Natural Resources
Type A Registration Permit Application
Waupaca AD1

Project B2202402.01

February 17, 2023

Page 4

The facility is proposing to construct two natural gas-fired boilers, which belong to the area source
category “Industrial, Commercial, and Institutional Boilers and Process Heaters — Area Sources (40 CFR
pt. 63, subp. JJJJJJ).” As provided at 40 CFR § 63.11195(e), gas-fired boilers are not subject to 40 CFR pt;
63, subp. JJJJJJ. ' :

The proposed facility will not be subject to 40 CFR pf. 63, subp. HH (National Emission Standards for
Hazardous Air Pollutants Form Oil and Natural Gas Production Facilities) because the source does not
meet the definition of a natural gas processing plant under 40 CFR § 63.761 and the source does not
include a triethylene glycol dehydration unit. '

B.4. Emergency Flare

The emergency flare will only operate under process upset conditions and during equipment startup.
The proposed facility is not required to combust methane or hydrogen sulfide gases generated from an
anaerobic digester using a flare; therefore, the flare is not considered air pollution control équipment.
HS and ammonia (NHs) emissions generated from the Facility are exempt from the requirements of NR
445 Control of Hazardous Pollutants because under NR 445.08(6)(d) they are emissions of hazardous air

contaminants associated with agricultural waste.

As a worst-case sulfur dioxide (SO,) emissions assumption, calculated SO, emissions during process upset
events will assume that the gas combusted in the flare contains the highest potential H,S content (i.e., no
H.S removal prior to fIaring).. Additionally, for the pufposes of calculating mdximum theoretical emissions
(MTE) énd potential-to emit (PTE), it was assumed that the flare operates at maximum capacity, 8,760
hrs/yr.

Hydrogen sulfide data from a similar Vanguard Renewables co-digestion facility located in Salisbury, VT is
presented in Appendix F. Of all of the anaerobic co-digestion facilities that Vanguard Renewables
operates, the Salisbury, VT is the most similar to the proposed Waupaca AD1 facility based on type of
equipment and anaerobic digestion operating practices. The maximum expected hydrogen sulfide
content of the Waupaca AD1 biogas was estimated as the maximum of each monthly Salisbury, VT mean
biogas hydrogen sulfide content plus two standard deviations (478 ppm H,S). A biogas hydrogen sulfide
content of 500 ppm has been assumed in the emissions calculations as worst-case. Co-digestion facilities
have a lower biogas hydrogen sulfide content than is typically observed from a manure-only anaerobic
digester, because most of the food waste contains lower levels of sulfur than the manure does.
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C.1. Air Quality Analysis
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Some of the stack parameters for the proposed facility do not meet the screening criteria identified in

form 4530-156; therefore, the maximum controlled emission rate was compared against the ROP-A

emissions thresholds contained in Table 2 of form 4530-156A to determine which pollutants must be

included in an air dispersion modeling analysis. Table C-1 below compares the maximum controlled

emission rate from the proposed facility to the applicable thresholds from form 4530-156A.

Table C-1. Pollutants Required for Air Dispersion Modeling Analysis

ROP-A Air Dispersion
Modeling Threshold

Total Facility Maximum
Controlled Emission Rate

Required for Air Dispersion

Pollutant (tons/year) (tons/year) ! Modeling Analysis?
No
1 g | .
PM10 >5 (PM) 2.97 (PM) (PM emissions < 5 TPY)

NOx >5 24.6 Yes
SOz >5 29.2 Yes
Co N/A 32.7 No
Pb >0.2 1.88 x 10 No

(Pb emissions < 0.2 TPY)

1 The maximum controlled emission rate is the maximum controlled hourly emissions muitiplied by 8,760 hours per year.

As demonstrated in Table C-1 above, the maximum controlled emission rate of NOx and SO, exceeds the

thresholds; therefore, an air quality analysis was performed for NO; and SO, in accordance with the

instructions on form 4530-156A and the Wisconsin Air Dispersion Modeling Guidelines, Air Dispersion
Modeling Guidelines for Registration Permits, March 2018, pp. 42-50
(https://widnr.widen.net/view/pdf/gnggfzexbp/AMS528.pdf?t.download=true). The results of this air

~ quality analysis demonstrates that the operation of the facility does not cause an exceedance of the
National Ambient Air Quality Standards (NAAQS).

C.2. Emissions Sources/Stacks Not Included in Air Dispersion Modeling Analysis

Several emissions sources were not included on form 4530-156A and were not included in the air
dispersion modeling demonstration. Table C-2 below provides a summary of the justification for

exclusion of these emissions sources.
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Table C-2. Emissions Sources/Stacks Not Included in Air Dispersion Modeling Analysis ‘

Stack Process Justification for Exclusion from Air
ID No. Description Dispersion Modeling Analysis
S02 P02 CO2 Removal System No emissions of NOx or SOz
Intermittent source
505 P03 Back-up Generator 1 (WDNR modeling guidelines, pp. 46)
Intermittent source
SO.G PO4 Back-up Generator 2 (WDNR modeling guidelines, pp. 46)
' . . Intermittent source
507 P05 Fire Pump Engine (WDNR modeling guidelines, pp. 46)
No emissions of NOx or SOz except for
emissions from insignificant emissions units
S08 P06 ORA Process Area Exhaust (convenience space heating units with heat
input capacity of less than 5 million Btu per
hour that burn gaseous fuels)
No emissions of NOx or SOz except for
emissions from insignificant emissions units’
S09 PO7 ORA Non-Process Area Exhaust (convenience space heating units with heat

input capacity of less than 5 million Btu per
hour that burn gaseous fuels)
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AIR POLLUTION CONTROL PERMIT

REGISTRATION PERMIT (ROP) APPLICATION CHECKLIST
AM-555 June 2022

Air pollution control registration operation permit (ROP) applications must include the information listed below. Include
supporting information as necessary. This checklist may be used for all types of ROP applications, including Type A, Type B,
Type C or Type G. The department may request additional information as needed to process the application.

1. Complete one of the followmg Forms! for the approprlate type of ROP

TAppllcatlon forms and guides for completlng the forms can be found on the Air permlt and comphance forms webpage.
Additional information about ROPs can be found on the Registration tab of the Ait permit options webpage. Each form and. -
its associated guide includes detailed instructions. Download fillable PDF forms ‘before openmg ‘and entermg mformatlon o
See DNR s PDF Helg page for more mformatlon SR :

X Form 4530-156 for a Type A Registration Construction and Operation Permit Application

(facilities with actual emissions below 25% of the major source thresholds for criteria and hazardous air pollutants
(HAPs))

[0 Form 4530-183 for a Type B Registration Construction and Operation Permit Application

(facilities with actual emissions below 50% of the major source thresholds for criteria and HAPs)

O Form 4530-172 fora Type C Registration Construction and Operation Permit Application

(printing facilities with actual emissions below 25% of the major source thresholds for criteria pollutants and below
50% of the major source thresholds for HAPs)

[0 Form 4530-185 for a Type G Registration Construction and Operation Permit Application
(For tier 2 Green Tier facilities) )

2. Include the folloWing information ‘pli‘wtlhe' RdP'éppltpatidh.'form

Describe the facility’s operations in detail on the front page of the application, or in attachments as needed.

List and describe all air pollution sources at the facility on the front page of the application or in attachments as
needed. ‘

X Include the email address, mailing address and telephone of the applicant and consultant

Ensure the individual identified as the Responsible Official meets the criteria in the definition at the end of the
application form

3. Provide emission calculations -

X Include detailed calculations of actual emissions of:
e particulate matter with an aerodynamic diameter less than or equal to of 10 microns (PMo),
volatile organic compounds (VOC),
carbon monoxide (CO),
nitrogen oxides (NOy),
sulfur dioxide (SO»),
lead(Pb),
hazardous air pollutants (HAPs) listed under section 112(b) of the Clean Air Act, as revised by 40 CFR part 63
Subpart C*,
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e hazardous air contaminants listed in Tables A, B and C of's. NR 445.07, Wis. Adm. Code are included.

See instructions for Questions 7 and 8 in the ROP-A or ROP-B Application Guides, Questions 7 and 9 in the
ROP-G Application Guide, or Questions 5 and 6 in the ROP-C Application Guide for an explanation of
calculating actual emissions.

*NEW: 1-Bromopropane (CAS# 106-94-5) was added to the hazardous air pollutants listed under section 112(b) of the
Clean Air Act, pursuant to 40 CFR part 63 Subpart C, effective February 4, 2022. For more information, see 1bp-g-

and-a-document-final.pdf (epa.gov).

Include detailed calculations of maximum controlled emissions of:

X

e particulate matter with an aerodynamic diameter less than or equal to of 10 microns (PMio),

e volatile organic compounds (VOC),

e carbon monoxide (CO),

e nitrogen oxides (NOy),

e sulfur dioxide (SO»),
o lead(Pb),
e hazardous air pollutants (HAPs) listed under section 112(b) of the Clean Air Act, as revised by 40 CFR part 63
Subpart C*, :

e hazardous air contaminants listed in Tables A, B and C of s. NR 445.07, Wis. Adm. Code are included.
See instructions for Question 10 in the ROP-A or ROP-B Application Guides, Questions 7 and 9 in the ROP-
G Application Guide, or Questions 5 and 6 in the ROP-C Application Guide for an explanation of
calculating maximum controlled emissions.

 *NEW: 1-Bromopropane (CAS# 106-94-5) was added to the hazardous air pollutants listed under section 112(b) of the
Clean Air Act, pursuant to 40 CFR part 63 Subpart C, effective February 4, 2022. For more information, see 1bp-g-
and-a~-document-final. pdf (epa.gov).
Clearly identify the emission factors, hours of operation, and/or material usage in the emission calculations provided.
Use the control efficiencies listed in the ROP for calculations of actual and maximum controlled emissions.
See section G of each ROP for a table of allowed control efficiencies.
O Provide information to support that the control efficiency of any air pollution control device use meets the control

efficiencies listed in section G of the appropriate ROP. (e.g. manufacturer’s specifications)

3. Verify eligibility criteria are met and apblicable standards are identified

@ Verify the calculated emissions of hazardous air contaminants are below the thresholds ins. NR 445.07, Wis. Adm.

Code

See instructions for Question 8 in ROP-A or ROP-B Application Guides or Question 9 in ROP-G Application Guide
Jor an explanation of calculating HAP emissions. The same calculations are used for ROP-C.

Determine the applicability of New Source Performance Standards (NSPS) and list the NSPSs that apply to the facility.

See instructions for Question 4 in the ROP-4, ROP-B or ROP-G Application Guides for an explanation of NSPS
applicability. The same information can be used for ROP-C.

Determine the applicability of National Emission Standards for Hazardous Air Pollutants (NESHAP) and list the
NESHAPs that apply to the facility.

See instructions for Question 5 in ROP-A, ROP-B or ROP-G Application Guides for an explanation of NESHAP
applicability. The same information can be used for ROP-C.
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4, Pfoyid'e nll_odeling assessmeht, if retjﬂifeﬂ

X If modeling was necessary, include the Air Pollution Control Registration Construction and Operation Permit
Modeling Assessment Attachment (Form 4530-156A, http://dnr.wi.gov/files/PDF/forms/4500/4530-156A.pdf)

See instructions for Question 9 in the ROP-A or ROP-B Application Guides, Question 7 in the ROP-C Application
Guide, or Question 8 in the ROP-G Application Guide for an explanation of modelmg requzrements

5 Describe compliance- method for VOC emissions from | process lmes, if necessary

OO If facility emits VOCs from process lines, describe the method for complying with s. NR 424.03(2), Wis. Adm. Code
(e.g. LACT of 10 tons per year per process line).

See instructions for Question 1 in the ROP-A or ROP-B Application Guides, Question 8 in the ROP-C Application
Guide, or Questzon 11 in the ROP-G Application Guide for an explanatton of LACT applzcabzhty

6 For ROP C and ROP—G Appllcatlons - complete appllcatlon checkllst

[0 ForaROP-C or ROP-G application complete the application checklist in Attachment 1 of the application form

Additional Information:

e Additional information about ROPs can be found on the Registration tab of the Air Dermlt options webpage and the
Registration Permit Options webpage. : :

Submit permit applications by:

~ Option 1: = Email an ELECTRONIC COPY* to DNRAMAIRPERMIT@wisconsin.gov.

* Applications must be signed by the responsible official for the source. If submitting an
electronic application, the department will send an email with instructions for e-Signing or
submitting an ink signature upon receipt of the electronic application. A photocopied or
scanned signature does not meet the department’s signature requirements. The department
will not process an application until the signature is received.

-OR -
Option 2: Mail the original copy of all materials with ink signature to:

Wisconsin Department of Natural Resources
Air Management Program, AM/7

Attention: Permits

PO Box 7921

Madison WI 53707-7921
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Air Pollution Control Type A Registration Construction and
Operation Permit Application Form (4530-156)
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Daate of Wisconsin Air Pollution Control Type A Registration
dwigov o OTees Construction and Operation Permit Application
' Form 4530-156 (R 06/22) Page 1 of 17

Notice: Pursuant to ss. NR 406.17(4)(a), and 407.105(4)(a), Wis. Adm. Code, completion of this form is required to apply for coverage under
the registration permits. This application is for coverage under the Type A Registration Operation Permit and its companion Type A
Registration Construction Permit. These two permits are referred to as the registration permits throughout the rest of this document. The
department will not consider or act upon an application unless this form is submitted and complete. Any personal information collected will be
used for administrative purposes only and may be prowded to requestors to the extent required by Wlsconsm s Public Records Law [ss
19.31-19.39, Wis. Stats.].

To qualify for a registration permit, all existing permits (active and inactive) must be revoked and all applications withdrawn. This registration
permit application constitutes a request for those revocations and withdrawals to take place. Before the registration permit application is
declared complete, a public written notification of the department’s intent to revoke previously issued permits will be prepared followed by
either a 14-day waiting period for construction permits or a 21-day waiting period for operation permits. After the waiting period is over, the
application can be declared complete and the review of the registration permit application will begin. A final decision on registration permit
coverage will be made within 15 days of the application being declared complete. If the facility qualifies for coverage, coverage approval will be
given under the registration permit, and the previous permits will be formally revoked and any pending air permit applications withdrawn. Be
sure to send copies of all calculations with the application.

Supplemental Materials:
For help completing this application, see the instructions beginning on page 14.

For more detailed instructions review the following documents all found on the department's Registration Permit Options
webpage under the ROP-A tab at: https://dnr.wisconsin.gov/topic/AirPermits/Registration.htmi:

Registration Permit Application Guide — Guide for Assisting Facilities in Applying for Type A Registration Permits (AM-539)
Registration Permit application checklist (AM-555)
Type A Registration Permit Fact Sheet (AM-364)

To submit modeling results or request modeling, use the Modeling Assessment Form (Form 4530-156A) available at the department's
Air Permit and Compliance forms webpage under the General and Registration Permit Forms tab at: .
https://dnr.wisconsin.gov/topic/AirPermits/Forms.html

For additional assistance, contact the registration permit program coordinator at (608) 266-7718 or by email at
DNRamROPSairpermit@wisconsin.gov or visit the department's Small Business Environmental Assistance webpage:

http://dnr.wi.gov/topic/smallbusiness/

Section 1: Facility Information

Facility Name

‘Waupaca AD1
Mailing Address . City State |ZIP Code
133 Boston Post Road, Building 15, 2nd Floor ' Weston MA 02493
Facility Physical Address ‘
N1757 County Road A
Ocity ® Town O Village of County

Lind Waupaca
Parent Corporation Name , Country (if not U.S.)
Waupaca AD1, LLC .
Street or Route City _ : State |ZIP Code’
133 Boston Post Road, Building 15, 2nd Floor Weston MA 02493
Responsible Official Name Title
Raycho Spilkov Vice President of Development
Phone (include area code) Email
(781) 232-7597 development@vanguardrenewables.com
Street or Route : : City State |ZIP Code
133 Boston Post Road, Building 15, 2nd Floor , Weston MA 02493




Air Pollution Control Type A Registration
Construction and Operation Permit Application

) Form 4530-156 (R 06/22) Page 2 of 17
Permit Contact Person Name Title
Libby McDonald Development Manager
Phone (include area code) Fax Emaiil .
(617) 571-0323 ‘ development@vanguardrenewables.com
Street or Route City State |ZIP Code
133 Boston Post Road, Building 15, 2nd Floor Weston MA 02493
Facility NAICS code description: E Facility ldentification (FID) Number: :
221210 - Natural Gas Distribution 469068930

General Facility Description:

Waupaca AD1 (Facility) is a proposed renewable natural gas (RNG) production facility located in Waupaca, W1.The
proposed facility will receive biomass feedstock (cattle manure) from a neighboring dairy production site and will
receive food waste from nearby food production facilities. Manure and food waste will be fed into an anaerobic digester.
The anaerobic digester uses microorganisms to break down the manure and food waste, producing biogas containing
methane (CH4), carbon dioxide (CO2), nitrogen (N2), oxygen (02), hydrogen sulfide (H2S), and water vapor (H20).
Biogas produced in the digestor will first pass through a blower to increase the gas pressure. After the inlet blower, the
biogas will pass through a gas upgrading process for CO2 and H2S removal and dehydration. The finished renewable
natural gas will pass through a gas flow meter prior to being fed into the natural gas supply line for delivery to natural
gas customers. : :

Provide a Listing and Description of all Air Pollution Sources: _
Emissions units at the proposed Facility will include an emergency flare, a gas upgrading process (for removal of CO2
and H2S), two natural gas-fired boilers, two natural gas-fired back-up generators, one diesel-fired fire pump engine,

hydrolysis tanks, and organics unloading and de-packaging operations taking place within the organics receiving area
(ORA) building.

Other emissions sources include insignificant emissions units listed in the insignificant emissions units table on this
form. '
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Section 2: Eligibility Questions
1a. Does the facility have any existing air permits (construction or operation)? O Yes @ No
1b. If“Yes" to 1a, are the permits all revocable? OYes (ONo

(To understand whether permits may not be revocable, please review the Additional Information

below.) If answering No to this question, the facility is NOT eligible for the Registration permit.

» If answering Yes to 1b., go on to question 2.

» Answering No to 1b, indicates the facility has a permit condition that may NOT be revocable. A facility that needs case-by-
case determinations in a permit, such as BACT or LAER, is not eligible for a registration permit. A permit with RACT or
LACT avoidance limits or case-by-case determinations may be revocable if the facility elects to comply with alternative
requirements. The department will need to review the existing permits to determine if they are revocable.

\ ‘ ‘
ADDITIONAL INFORMATION: Permits that have conditions set either as avoidance limits or as case-by-case determinations to
comply with certain requirements (i.e. emissions caps, control requirements) may not be revocable. The requirements that may
trigger avoidance limits or case-by-case determinations in existing permits may include: chs. NR 405 or 408 New Source Review
(NSR) Major Source construction permits (caps or Prevention of Significant Deterioration (PSD) BACT/Nonattainment NSR LAER
controls); ch. NR 445 (caps or BACT/LAER); ch. NR 420 or 422 RACT (avoidance caps); or ch. NR 424 LACT (case-by-case
determination). :

If the facility has been issued permits in the past, they can help determine if the facility has emission units covered. by avoidance
limits or BACT/LAER/LACT/RACT requirements. When answering this question, please note that the emission caps in the
Registration Permit are considered enforceable caps on potential to emit. These limits may eliminate the need to retain any
avoidance limits in existing permits. Use the comment section below to provide additional information on such situations. Keep in
mind that some NSR Major Source construction permit (PSD or Nonattainment) avoidance limits may not be maintained using
ROPA emission limits of 25 tons per year. And specifically, a limit set under s. NR 405.08, Wis. Adm. Code, cannot be modified or
revoked. : : :

Facilities that have case-by-case BACT or LAER determinations in their permits, whether for a NSR Major Source construction
permit or for NR 445 requirements, do NOT qualify for registration permit coverage.

There is further explanation of this in the Registration Permit Application Guide - Guide for Assisting Facilities in Applying for Type
A Registration Permits (AM-539) linked in the Supplemental Materials section at the beginning of this form.

Comments:

N/A
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Section 2: Eligibility Questions (continued) »
2. |s the facility an affected source under the Acid Rain Program? : OYes @ No

» If answering NO, go on to question 3.
» If answering YES, the facility is an affected facility under the Acid Rain Program and as such would not be eligible for a
registration permit.

ADDITIONAL INFORMATION: Unless the facility generates electricity by combusting fossil fuels and the capacity to generate
electricity is greater than 25 megawatts, answer No to this question. If unsure whether or not the facility is an affected source for
the Acid Rain Program, go to http.//docs.legis.wisconsin.gov/code/admin_code/ni/400/409.pdf for more information.

Comments:

N/A

3. Is the facility a municipal solid waste combustor or a combustor of infectious waste? O Yeé ® No
» If answering NO, go on to question 4.
» If answering YES, the facility is either a municipal solid waste combustor or an infectious waste combustor and as such, will
not qualify for coverage under the registration permit.

ADDITIONAL INFORMATION: Municipal solid waste is household waste or solid waste from commercial or industrial sources that
does not contain-hazardous waste and does not contain any process waste which is the direct or indirect result of the
manufacturing of a product or the performance of a service such as dry cleaning or painting. “Municipal solid waste” does not
include waste wood, paper mill sludge, sewage sludge, tires or industrial process wastes.

The facility is a municipal solid waste combustor if it is a solid waste treatment facility that is used to burn municipal solid waste or
products derived from municipal solid waste, alone or in conjunction with other materials. For more information, go to the
department's Solid Waste webpage: http.//dnr.wi.gov/topic/Waste/Solid.html

Infectious waste is solid waste that contains pathogens with sufficient virulence and in sufficient quantity that exposure of a
susceptible human or animal to the solid waste could cause the human or animal fo contract an infectious disease. The facility is a
combustor of infectious waste if it bums any such infectious wastes. For more information, go to the department’s webpage on
Managing Healthcare Waste: http:/dnr.wi.gov/topic/HealthWaste

Municipal solid waste combustors and infectious waste combustors are subject to special rules and do NOT qualify for coverage
under the registration permit.

Comments:

N/A
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Section 2: Eligibility Questions (continued)

4. Are any emission units at the facility subject to a New Source Performance Standard (NSPS)?
> If answering NO, go on to question 5. . ®vYes ONo
» If answering YES, list the standard the facility is subject to in the space below:

ADDITIONAL INFORMATION: New Source Performance Standards (NSPS) are federal regulations that apply to certain types of
equipment or industries. If equipment at the facility is subject to a standard under an NSPS, and that standard is not allowed by
the registration permit, the facility is NOT eligible for coverage.

All NSPS have an applicability date. Equipment constructed or modified after the applicability date is affected. Sources subject to
only the record keeping and notification requirements of an NSPS are still eligible fo apply.

For a list of most common NSPS under Subparts of 40 CFR Part 60 and s. 111 of CAA allowed by the permit, see Table 4 of the
Type A Registration Permit Fact Sheet (AM-364) linked in the Supplemental Materials section at the beginning of this form or
proceed to the end of this application for a listing.

Use the comment section below fo indicate if the facility is subject only to record keeping or notification requirements of an NSPS
and any other special circumstances.

Comments:

Diesel-Fired Fire Pump Engine (40 CFR pt. 60, subp. IIII)

Natural gas-Fired Back-up Generator Engine 1 (40 CFR pt. 60, subp. J1JJ)
Natural gas-Fired Back-up Generator Engine 2 (40 CFR pt. 60, subp. JJIJ)

5. Are any emission units at the facility subject to a National Emissions Standard for Hazardous Air Pollutants
(NESHAP)? ‘ ®Yes ONo
> If_ answering NO, then go onto question 6.
» [f answering YES, list the standard(s) the facility is subject to in the space below:

ADDITIONAL INFORMATION: National Emission Standards for Hazardous Air Pollutants (NESHAPs) are federal regulations that
apply to certain types of equipment or industries that emit hazardous air pollutants. If equipment at the facility is subjectto a-
standard under a NESHAP and that standard is not allowed by the registration permit, the facility is NOT eligible for coverage.

Sources subject to only the recordkeeping and notification requirements of a NESHAP are still eligible to apply. Any NESHAP for
an area source under Section 112(d)(5) or (r) of the Clean Air Act that does not require the source to obtain a Part 70 permit is an
allowed standard in the registration permit. '

For a list of most common NESHAPs under Subparts of 40 CFR Part 63 and s. 112 of CAA allowed by the permit, see Table 4 of
the Type A Registration Permit Fact Sheet (AM-364) linked in the Supplemental Materials section at the beginning of this form or

proceed to the end of this application for a Iisting

Use the comment section below to indicate if the facility is subject only to recordkeeping and notification requtrements of any
NESHAP, and any other special circumstances.

Comments:

Diesel-Fired Fire Pump Engine (40 CFR pt. 63, subp. ZZZZ)

Natural gas-Fired Back-up Generator Engine 1 (40 CFR pt. 63, subp. ZZZ7)
Natural gas-Fired Back-up Generator Engine 2 (40 CFR pt. 63, subp. ZZZZ7)
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Section 2: Eligibility Questions (continued)

6. Does the facility have any air pollution control devices?

» If answering NO, then go on to question 7. OYes @ No
» If answering YES, then address item b. and fill out the table below for each device.

b. Does the control device meet the minimum control ' OYes ONo
efficiency required by the registration permit listed below?
Control Device Minimum Control Efficiency | Minimum Control Efficiency Control Device
(Total Enclosure Capture) (Hood Capture) Efficiencies
PM PM10 and |VOC and PM PM10 and(VOC and| Hood Total
PHAP VHAP PHAP .| VHAP Enclosure
Low-efficiency cyclone : 40% | - 20% % | 32% 16% % |-
Medium efficiency cyclone 60 % 40% % 48 % 32% %
High efficiency cyclone 80% 64% | % 60 % 48% . %
Multiple cyclone w/out fly ash reinjection ) 80% 60% % 64 % 48% %
Multiple cyclone with fly ash reinjection 50% | 38% % | 40% 30% %
Wet cyclone separator 50% 40% % 38% 30% %
g\iﬁ?pﬁg}?ﬂcﬁgg wall filters (mcludlng paint 95% 95% % 76% 76% %
Fabric filters (e.g., baghouse, cartridge collectors) 98% 92% % 78% 73% % |-
Spray towers : _ 80% 80% | 70% | 64% 64% | 56% | -
Venturi scrubber - 90% 85% % | 72% 68% | % |.
Condensation scrubber (packed bed) : 90% 90% . % 72% 2% %
Impingement plate scrubber 75% | 75% % 60% 60% %
Electrostatic precipitators : 95% |- 95% % 76 % 76 % %
Thermal oxidizers % % 95% % % [ 76%
Catalytic oxidizers R % % | 95% % . % | 76%
Condenser B % % 70% % % 56 %
Flaring or direct combustor ' , % % 98 % % % 78%
Biofiltration _ _ % % | 80% % %' | 64%
Adsorber aciated Carbon Systoms carbon v w[ew| w| w| e

ADDITIONAL INFORMATION: The registration permit requires control devices to be able to meet specified minimum levels of
control. If 100% of emissions produced are delivered to the control device then list the control efficiency in the total enclosure
column. If emissions are only partially captured under a hood before being delivered to the control device use the hood column.

For more information on caléulating control efficiencies refer to the Registration Pérmit Application Guide — Guide for Assisting
Facilities in Apply/ng for Type A Registration Permits (AM-539) Imked in the Supplemental Materials section at the beginning of
this form.

Provide an identification number of for each control device at the facility that will be used to meet the registration permit emission
cap or an applicable requirement. Use the comment section below to indicate any special circumstances like that if there are
multiple control devices of the same variety or if there are varying control efficiencies.

Comments:

The proposed facility includes two odor control devices which use catalytic oxidation for destructlon of ammonia and
hydrogen sulfide. Operation of these odor control devices are not required in order to meet any appllcable emission
limits or standards.

The proposed facility includes an emergency flare for destruction of biogas during startup‘ahd during process upset
conditions. Operation of the emergency flare is not requlred in order to meet any applicable emission limits or
standards.
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Section 2: Eligibility Questions (continued)

7. List expected facility-wide actual annual calendar year emissions for each of the following pollutants in tons per year.

PM10 (particulate matter less than 10 microns) 0.55 ton/yr
Sulfur dioxide (SO2) 4.08 tonfyr
Nitrogen oxides (NOx) 5.45 tonlyr
Carbon monoxide (CO) ' 7.32 tonlyr
Volatile Organic Compounds (VOC) 1.96 tonfyr
Lead ‘ 0 tonyr

ADDITIONAL INFORMATION: The Type A registration permit caps emissions of each of these pollutants to less than 25% of the
major source threshold. Enter the expected actual annual emissions in the ton/yr column. In order to qualify for registration permit
coverage, actual calendar year emissions may not exceed 25% of the major source threshold which is equal to 25 tons per year
of each of the listed pollutants except lead. Lead emissions may not exceed 0.5 tons per year. Be sure to send copies of all
calculations with the application.

If using a control device to meet an emission cap, use the minimum control efficiencies listed in Question 6 of this application or in
Table 3 of the Type A Registration Permit Fact Sheet (AM-364) linked in the Supplemental Materials section at the beginning of
this form. :

For additional information on calculating facility-wide annual actual emissions, refer to the Registration Permit Application Guide —
Guide for Assisting Facilities in Applying for Type A Registration Permits (AM 539) linked in the Supplemental Materials section at
the beginning of this form.

Use the comment section below to indicate any special circumstances.’

Comments:

N/A
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Section 2: Eligibility Questions (continued)

8. Does the facility emit any federally regulated hazardous air pollutants?
» [f answering NO, then go on to question 9. ®Yes (ONo
» If answering YES, list the pollutant and its annual emissions in the
table or comment section below:
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Federally Regulated ‘Ha"zardou's Air Pbllufant :

" |Annual emissions by~

Benzene (71-43-2)

2.71

1,4-Dichlorobenzene (106-46-7)

0.167

Formaldehyde (50-00-0)

413

n-Hexane (110-54-3)

250

Toluene (108-88-3)

1.33

Polycyclic Organic Matter (POM)

0.462

Naphthalene (91-20-3)

0.235

1,1,2,2-Tetrachloroethane (79-34-5)

0.0380

1,1,2-Trichloroethane (79-00-5)

0.0230

1,3-Butadiene (106-99-0)

0.999

1,3-Dichloropropene (542-75-6)

0.0192

Acetaldehyde (75-07-0)

420

Acrolein (107-02-8)

3.95

Carbon Tetrachloride (56-23-5)

0.0266

Chlorobenzene (108-90-7)

0.0194

Chloroform (67-66-3)

0.0206

Dichloromethane (methyiene chloride) (75-09-2)

0.0620

Ethyl benzene (100-41-4)

0.0373

Ethylene Dibromide (106-93-4)

0.0320

Methanol (67-56-1)

4.60

Styrene (100-42-5)

0.0179

Vinyl Chloride (75-01-4)

0.839

Xylenes (1330-20-7)

0.0108

Arsenic (7440-38-2)

0.0278

Beryllium (7440-41-7)

0.00167 -

Cadmium (7440-43-9)

0.153

Chromium (7440-47-3)

0.195:

Cobalt (7440-48-4)

0.0117

Lead (7439-92-1)

0.0695

Manganese (7439-96-5)

0.0528

Mercury (7439-97-6)

0.0361

Nickel (7440-02-0)

0.292

Selenium (7782-49-2)

0.00334

Total Hazardous Air Pollutants

311
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ADDITIONAL INFORMATION: The registration permit caps emissions of each federally regulated Hazardous Air Pollutant (HAP)
to 5000 pounds per year and caps the fotal of all HAPs combined to 12,500 pounds per year. If the facility uses a control device to
meet an emission cap, use the control efficiencies listed in Table 3 of the Type A Registration Permit Fact Sheet (AM-364) linked
in the Supplemental Materials section at the beginning of this form. Be sure to send copies of all calculations with the application.

For additional information on calculating facility-wide annual actual emissions, refer to the Registration Permit Application Guide —
Guide for Assisting Facilities in Applying for Type A Registration Permits.(AM-539) linked in the Supplemental Materials section at
the beginning of this form. - :

Use the comment section, below, to indicate any special circumstances.

Comments:
N/A

Section 2: Eligibility Questions (continued)
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9. Answer the following 3 questions about stacks at the facility. Exclude stacks that vent
insignificant emissions units or insignificant pollutants.

9a. Are any stacks shorter than nearby buildings? @ Yes O No
®Yes (O No
OYes @®No

9b. Do any stacks discharge horizontally or in a downward direction?

9c¢. Do any stacks have rain hats or other devices that obstruct air flow?

If answering YES to any of these questions, attach the results of an air quality modeling analysis to the application for coverage
which shows that facility emissions do not cause or exacerbate a violation of the ambient air quality standards. If the facility had a
modeling analysis done for a previous permit review and has not made changes to emission rates or stacks since the analysis
was performed, attach those results.

If the facility does not have old modeling results or if changes were made since the analysis, modeling must be performed. Submit
the results in any format or use Part 1 of the Modeling Assessment Form (Form 4530-156A) linked in the Supplemental Materials
section at the beginning of this form.

ADDITIONAL INFORMATION:

For purposes of answering this question, an insignificant emissions unit is one that has maximum controlled emissions of each
criteria pollutant less than 1 ton per year. An insignifi cant pollutant is a criteria pollutant with a facmty-WIde maximum controlled
emission rate less than 5 tons per year.

Stack vented emissions must be exhausted from unobstructed discharge points that are within 10 degrees of vertical. Stacks that
are closed when the process is not operating, but that are open when the process is operating are considered to be unobstructed
Stacks must be taller than any building that influences the dispersion of emissions from the stack. A building is considered to -
influence the dispersion of emissions if the stack is located within a circle around the building, the radius of which is 5 times the
height of the building.

For additional help in answering these questions refer to the Registration Pen‘nit Application Guide - Guide for Assisting Facilities
in Applying for Type A Registration Permits (AM-539) linked in the Supplemental Materials section at the beginning of this form.

Comments:

An air quality analysis will be performed for NO2 and SO2 only. Maximum controlled emissions of PM are less than 5
tpy and maximum controlled emissions of Pb are less than 0.2 tpy; therefore, no air quality analysis is required for
PM10 or Pb.

The following emissions units are included in the air quality analysis for NO2 and SO2:
- Flare

- Boiler 1

- Boiler 2

- Hydrolysis tanks and odor control system

The following emissions units are not included in the air quality analysis:

- CO2 Removal System (no emissions of SO2 or NO2)

- Natural gas-fired backup generator 1 (intermittent source)

- Natural gas-fired backup generator 2 (intermittent source)

- Diesel-fired fire pump engine (intermittent source)

- ORA building exhaust (no emissions of SO2 or NO2 except for emissions from insignificant emissions units)

Section 2: Eligibility Questions (continued)
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10. What is the maximum controlled annual emission rate of particulate matter? 2.97 . toniyr
> If the answer is less than or equal to 5 tons per year, the application is complete.

» If the answer is greater than 5 tons per year, an air quality dispersion modellng analysis must be performed for the facility.

- B If the facility meets all the stack requirements in Question 9, use the modeling request form to provide information to the
department and the department will model for the facility, or the facility can submit air quality dispersion modeling resuits
with the signed Registration Permit Application. Note, units in which maximum controlled emissions of each criteria pollutant
are less than 1 ton per year are considered insignificant and do not need to be included in the modeling. The application will
not be complete until a modellng request form or modelmg results are received.

ADDITIONAL INFORMATION: For help in answering this questlon refer to the*Registration Permit Application Guide — Guide for Assisting
Facilities in Applying for Type A Registration Permits (AM-539) linked in the Supplemental Materials section at the beginning of this form.

If maximum controlled emissions of particulate matter are greater than 5 tons per year, the facility will need an air quality analysis to
ensure that the ambient air quality. standards can be met. If the facility meets all the stack requirements in Question 9, request the
department to perform the analysis for the facility by filling out and attaching the Modellng Assessment Request Form (4530-156A) Imked
in the Supplemental Materials section at the beginning of this form.

Just fill out, print and attach to the application for coverage. If the facility does not meet the stack requ:rements the facility will have to
provide the air quality analysis and attach the results to this application. Use the Modelmg Assessment Form (4530-1 56A) linked in the
Supplemental Materials section at the beginning of this form. -

If the facility had a modeling analysis done previously and has not made changes to emission rates or stacks since the analysis was -
performed, attach those results in lieu of submitting or requesting or performing a new analysis.

Comments:
Maximum controlled emissions of PM-are less than 5 tpy, therefore no air quality analysrs is requlred for PM10.

Signature of Responsible fficial
STATEMENT OF COMPLETENESS

| have reviewed this application in its entirety and, based on information and belief formed after reasonable inquiry, | certify that
the statements and information contained in this application are true, accurate and complete.

Responsible Off'cial Printed or Typed Name . : T|tIe

Prrhev v /99"’?«4/9»“ au%\

Responsnﬂe/Off cial Si ure -|Date Slgned
| IS % / Y 4/‘1// L3

*Applications must be signed by the Responsmle Official for the source. If submlttlng an electronic application, the department erI send
an email with instructions for e-Signing or submitting an ink signature upon receipt of the electronic application. A photocopied or
scanned signature does not meet the department’s signature requirements. An electronic signature has the same effect of certifying
completeness reflected in the above statement. The department will not process an application until the signature is received.
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Submit the completed application, including the facility description, supporting calculations, air quality analysis or air quality
analysis request form and any other supporting documents, as needed or required, using either Option 1 or Option 2 below:

Option 1:

Email an ELECTRONIC COPY* to DNRAMAIirPermit@wisconsin.gov.

* Applications must be signed by the Respohsible Official for the source. If submitting.an electronic application, the department will
send an email with instructions for e-Signing or submitting an ink signature upon receipt of the electronic application. A
photocopied or scanned signature does not meet the department’s signature requirements. An electronic signature has the same
effect of certifying completeness reflected in the above statement. The department will not process an application until the
signature is received.

OR

Option 2: '

Mail the original copy of all materials with ink signature on this form to:

WISCONSIN DEPARTMENT OF NATURAL RESOURCES
AIR MANAGEMENT PROGRAM

ATTN: PERMITS

P. 0. BOX 7921

MADISON, WI 53707-7921

Keep a copy of the materials submitted for the facility’s files.
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Instructions . )

Section 1: Facility Information

Facility name and mailing address _
Provide the full business name and address of corporation, company, association, society, firm, partnership, individual or
political subdivision of the state submitting the application.

Facility location .
Specify the street address; city, and county where the facility is located. Do not use the mailing address, unless it is the same
as the street address. Do not use the address of another location where a management unit or-other corporate center is
located. Check the appropriate box to indicate whether the location is a city, town, or village.

Parent corporation
If the facility is wholly or partly owned by another entity, identify that entity. If the buildings or land are rented, then identify the
entity that owns and operates the equipment.in the buildings on the site. ‘

Responsible Official
The Responsible Official is defined in s. NR 400.02(136), Wis. Adm. Code. “Responsible Official" means one of the following:

(a) For a corporation, one of the following: .
1. A president, secretary, treasurer or vice-president of the corporation in charge of a principal business function.
2. Any other person who performs similar policy or decision-making functions for the corporation.
3. A duly authorized representative of a person listed in subd. 1. or 2. if the representative is responsible for the
overall operation of one or more manufacturing, production or operating facilities applying for or subject to a
permit and the representative is approved in advance by the department. '

(b) For a partnership or sole proprietorship: a general partner or the proprietor, respectively. :

(c) For a municipality, or a state, federal or other public agency: either a principal executive officer or ranking elected official.
For the purposes of this paragraph, a principal executive officer of a federal agency includes the chief executive officer
having responsibility for the overall operations of a principal geographic unit of the agency, for example, a regional
administrator of EPA. )

(d) The designated representative.

Permit contact person
Identify an individual who can function as the facility's primary contact for the department to request additional information
concerning the air pollution sources during the permitting process. There are no restrictions on who can be chosen as permit
contact person. ‘ ) .

Facility NAICS code description
The North American Industry Classification System (NAICS) is used to identify the industrial sector which best characterizes a
facility's products, services, and manufacturing processes. The facility's Standard Industrial Classification (SIC) may also be
entered but is not required. For more help, consult the following webpages to identify which NAICS title best describes the facility:

https://www.census.gov/naics/ and hitps://www.naics.com/search/

Facility identification (FID) number
Provide the facility identification (FID) number that appears on the annual emissions inventory reports. If the facility has never
submitted such reports and does not have an FID, then leave this blank. The department will assign an FID to the facility.

Describe the facility and list all air pollution sources and include description.
Include a sentence on what the facility manufactures and what air pollution sources or process lines are at the facility. If control
devices are used, list the control devices, the process lines they control and the pollutants controlled by them. If needed, attach the
facility description, emission calculations and any other documents relevant to the facility's qualifications for this permit.

Ex.1. The facility is an aluminum foundry. Process lines include melting using an electric arc furnace, pouring, cooling, shakeout,
molding making, sand handling, grinding and finishing. The facility uses baghouses to control particulate matter from melting,
sand handling, shakeout operations, and grinding and finishing operations, and an afterburner for VOC and CO control. Ex.2. The
facility has one 3500 kW portable diesel generator that was constructed in 2008 and has no control devices. Ex.3. The facility is a
vegetable cannery. The emission units are a 30 mmBTU/hr boiler and a 42 mmBTU/hr boiler constructed in 1966 and 1991,
respectively. Both units fire natural gas with propane as a backup fuel. Emissions are uncontrolled.
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Section 2: Eligibility Questions

Answer each of the 10 questions carefully. More information about each question is described in the Registration Permit
Application Guide — Guide for Assisting Facilities in Applying for Type A Registration Permits (AM-539) linked in the
Supplemental Materials section at the beginning of this form. Refer to the Registration Permit application checklist (AM-555)
linked in the Supplemental Materials section at the beginning of this form Be sure to include emission calculations with the
application. The application will not be complete until calculations have been received. For additional questions, contact the
registration permit program coordinator at (608) 266-7718 or email at DNRamROPSairpermit@wisconsin.gov.-

Insignificant Emission Units: Insignificant emission units and general ventilation stacks are not subject to the stack
requirements listed in section 1.B.1 of the registration permit. The following table is a list of emission units considered
insignificant for purposes of the Type A Registration Permit.

EMISSION UNITS NOT SUBJECT TO CERTAIN REGISTRATION PERMIT
. REQUIREMENTS

Convenience space heating units with heat input capacity of less than 5 million Btu per hour that burn gaseous fuels,
liquid fuels or wood.

Convenience water heating.

Maintenance of grounds, equipment and buildings, including lawn care, pest control, grinding, cutting, welding,
painting, woodworking, general repalrs and cleaning, but not including use of organic compounds as clean—up
solvents.

4. Boiler, turbine, generator, heating and air conditioning maintenance.
5. Pollution control equ1pment maintenance.

Internal combustion engines used for warehousing and material transport, forklifts and courier vehlcles front end

loaders, graders and trucks, carts and maintenance trucks.

Fire control equipment. V

Janitorial activities.

Office activities.

10. Fuel oil storage tanks with a capacity of 10,000 gallons or less.
11

Stockpiled contaminated soils.
12. Demineralization and oxygen scavenging of water for boilers.

13. Purging of natural gas lines.

14. Any emission unit, operation, or activity that has, for each air contaminant, maximum controlled emissions that are
less than the level specified in Table 3 of ch. NR 407, Wis. Adm. Code. Multiple emissions units, operations, or

activities that perform identical or similar functions shall be combined for the purposes of this determination.

If the maximum controlled emissions of any air contaminants listed in Table 3 of ch. NR 407, Wis. Adm. Code,
from all emission units, operations or activities at a facility are less than 5 times the level specified in Table 3 of ch.
NR 407, Wis. Adm. Code, for those air contaminants, any emission unit operation or activity that emits only those
air contaminants.

15




Air Pollution Control Type A Registration
Construction and Operation Permit Application
Form 4530-156 (R 06/22) Page 16 of 17

"ALLOWABLE NEW SOURCE ERFORMAN CE STANDARDS (NSPS)
be .subject to any NSPS other than those hsted below :

Sources covered under thls permlt may )

1. 40 CFR part 60, subpart Dc - Standards of Performance for Small Industrial-Commercial-Institutional Steam
Generating Units (s. NR 440.207, Wis. Adm. Code).

2. 40 CFR part 60, subpart I - Standards of Performance for Hot Mix Asphalt Facilities (s. NR 440.25, Wis. Adm. »
Code).

3. 40 CFR part 60, subpart K - Standards of Performance for Storage Vessels for Petroleum Liquids for Which
Construction, Reconstruction or Modification Commenced After June 11, 1973 and Prior to May 19, 1978 (s. NR
440.27, Wis. Adm. Code).

4. 40 .CFR part 60, subpart Ka - Standards of Performance for Storage Vessels for Petroleum Liquids for Which
Construction, Reconstruction or Modification Commenced After May 18, 1978 and Prior to July 23, 1984 (s. NR
440.28, Wis. Adm. Code).

5. 40 CFR part 60, subpart Kb - Standards of Performance for Volatile Organic Liquid Storage Vessels (Includmg
Petroleum Storage Vessels).for Which Construction; Reconstruction or Modification Commenced After July 23,
1984 (s. NR 440.285, Wis. Adm. Code).

6. 40 CFR part 60, subpart DD - Standards of Performance for Grain Elevators (s. NR 440.47, Wis. Adm Code).

7. 40 CFR part 60, subpart EE - Standards of Performance for Surface Coating of Metal Furniture (s. NR 440.48, Wis.
Adm. Code). :

8. 40 CFR part 60, subpart SS - Standards of Performance for Industr1a1 Surface Coating: Large Appliances (s. NR
440.57, Wis. Adm Code).

9. 40 CFR part 60, subpart 37 - Standards of Performance for Petroleum Dry Cleaners (s. NR 440.68, WIS Adm.
Code).

10. 40 CFR part 60, subpart OOO - Standards of Performance for Nonmetallic Mineral Processors (s. NR 440.688, Wis.
Adm. Code). -

11. 40 CFR part 60, subpart TTT - Standards of Performance for Industrial Surface Coating of Plastic Parts for Busmess
Machines (s. NR 440.72, Wis. Adm. Code).

12. 40 CFR part 60, subpart JJJJ - Standards of Performance for spark ignition internal combustion engines - allowed
only for the owner/operator of manufacturer-certified affected engines.

13. 40 CFR part 60, subpart IIII - Standards of Performance for compression ignition internal combustion engines -
allowed only for the owner/ operator of manufacturer certified affected englnes that are 2007 model year or later
with displacements less than 30 liters per cylinder.

14. Any New Source Performance Standard where the facility or process is only subject to recordkeepmg or notification
requirements of that standard.

ALLOWABLE NATIONAL EMISSION' STANDARDS FOR HAZARDOUS AIR POLLUTAN TS

1 : “"‘Sou’rclesfcofvered funder jt,hjs ;p’ermit;may: no er"si‘ib‘rje;e ykaESHAP other than those hsted below

1. 40 CFR part 63, subpart N - National Emission Standards for chromlum emissions from hard and decorative
chromium electroplatmg and chromium anodizing tanks - allowed only for units that are area sources or located at
area sources and which are any of the following:

e  Any decorative chromium electroplating operation or chromium anodlzmg operation that uses fume suppressants
as an emission reduction technology.

e - Any.decorative chromium electroplating operatlon that uses a trivalent chromium bath that incorporates a wetting
agent as a bath ingredient.




Air Pollution Control Type A Registration
Construction and Operation Permit Application

Form 4530-156 (R 06/22) : Page 17 of 17
ALLOWABLE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS
(NESHAP) -

- Sources covered under thls permlt may not be subject to any NESHAP other than those hsted below

2. Any New Source Performance Standard or National Em1ss1ons Standards for Hazardous Air Pollutants where the
facility or process is only subject to recordkeeping or notification requirements of that standard.

3. Any National Emission Standard for Hazardous Air Pollutants for Area Sources under Section 112(d)(5)" or (r) of the
Clean Air Act that does not require the source to obtain a Part 70 permit. This includes:

40 CFR 63, Subpart HH - Oil and Natural Gas Production

40 CFR 63, Subpart ZZZ7Z - Reciprocating internal Combustion Engines
e 40 CFR 63, Subpart WWWWW - Hospitals: Ethylene Oxide Sterilizers
e 40 CFR 63, Subpart YYYYY - Electric Arc Furnace Steelmaking Facilities
e 40 CFR 63, Subpart ZZZZZ - Iron and Steel Foundries

e 40 CFR 63, Subpart BBBBBB (6B) - Gasoline Distribution Bulk Terminals, Bulk Plants and Pipeline
Facilities

- e 40 CFR 63, Subpart CCCCCC (6C) - Gasoline Dispensing Facilities
e 40 CFR 63, Subpart DDDDDD (6D) - Polyvinyl Chloride and Copolymers Production
e 40 CFR 63, Subpart EEEEEE (6E) - Primary Copper Smelting
e 40 CFR 63, Subpart FFFFFF (6F) - Secondary Copper Smelting
e 40 CFR ‘63, Subpart GGGGGG (6G) - Primary Nonferrous Metals - Zinc, Cadmium and Beryllium
e 40 CFR 63, Subpart HHHHHH (6H) - Paint Stripping and Miscellaneous Surface Coating Operations
e 40 CFR 63, Subpart JJJJJJ (6J) - Industrial, Commercial and Institutional Boilers
e 40 CFR 63, Subpart LLLLLL (6L) - Acrylic/Modacrylic Fiber
e 40 CFR 63, Subpart MMMMMM (6M) - Carbon Black Production
e 40 CFR 63, Subpart NNNNNN (6N) - Chromium Compounds
e 40 CFR 63, Subpart OOO00O (6-0) - Flexible Polyurethane Foam Production and Fabrication
e 40 CFR 63, Subpart PPPPPP (6P) - Lead Acid Battery Manufacturing
e 40 CFR 63, Subpart QQQQQQ (6Q) - Wood Preserving
e 40 CFR 63, Subpart RRRRRR (6R) - Clay Ceramics Manufacturing

e 40 CFR 63, Subpart TTTTTT (6T) - Secondary Nonferrous Metals Processing (Brass, Bronze, Magnesmm
and Zinc)

e 40 CFR 63, Subpart WWWWWW (6W) - Plating and Polishing Operations

e 40 CFR 63, Subpart XXXXXX (6X) - Metal Fabrication and Finishing Source Nine Categories
e 40 CFR 63, Subpart YYYYYY (6Y) - Ferroalloys Production

e 40 CFR 63, Subpart ZZZZ7Z7 (6Z) - Nonferrous Foundries: Aluminum, Copper and Other

e 40 CFR 63, Subpart BBBBBBB (7B) - Chemical Preparations Industry

e 40 CFR 63, Subpart EEEEEEE (7E) - Gold Mine Ore Processing and Production

Before submitting the form, review the Registration Permit application checklist (AM-555) linked in the
Supplemental Materials section at the beginning of this form to be sure all required elements are included. For
additional questions, contact the registration permit program coordinator at (608) 266-7718 or email at

DNRamROPSairpermit@wisconsin.gov.

1Sec. 112(d)(5) of the Clean Air Act refers to National Emissions Standards for Hazardous Air Pollutants (NESHAP) for area
sources, commonly referred to as Generally Available Control Technology (GACT) standards.
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NOTE: 1 vtuet W 1 ana sdave is 10 eiecuonicanty, ILIusL Pe VPereu ustig AQUDE rReauer VI ACILDAL SUlILlwdie.
Save a copy of the file, open Adobe Reader select File > Open and browse for the fi le you saved.

State of Wisconsin
Department of Natural Resources
PO Box 7921, Madison Wl 53707-7921

dnr.wi.gov

Air Pollution Control Registration
Construction and Operating Permit
Modeling Assessment Attachment
Form 4530-156A (R 10/22) Page 1 of 3

Notice: Pursuant to ss. NR 406.17(4)(a), and 407.105(4)(a), Wis. Adm. Code, completion of this form is required to apply for coverage under
the Registration Operation Permits (ROP) or to report changes made to ROP sources that triggered modeling requirements. Failure to submit
complete information as required on the form shall be grounds for denial of the application. Personal information collected will be used for
administrative purposes and may be provided to requesters to the extent required by Wisconsin's Public Record Law [ss. 19.31 - 19.39, Wis. Stats.].

Facility Information

Facility Name Facility Identification Number (FID) |Permit Number
Waupaca AD1 469068930 o
Facility Physical Address
N1757 County Road A
O city ® Town Q) Village of: Lind County-
Waupaca
Permit Contact Person Name Title
Libby McDonald Development Manager
Phone (include area code) » Email

(617) 57 1-0323 development@vangtlardrenewables.com.

INSTRUCTIONS: Complete Part 1 ANQ Part 2 of this form to report the results of an air dispersion modeling analysis to the
department. If the facility meets the prescribed stack configuration below and is requesting the department to perform the modeling
analysis, only compléete Part 1. Tables 1 and 2 list the emission threshold of each pollutant to be included in the alr dlsperswn modeling
analysis for each type of registration permit. Consult the ROP Application Guidebooks for details.

ROP Stacks Configuration: ) ,
A facility meets the prescribed stack configuration if all stacks at the facility, other than stacks that are general building ventilation or
stacks venting emission units excluded from modeling as listed in the ROP, can meet all the following:

a) The stacks at the facility must be taller than all buildings on which they are located and all buildings that could significantly
influence the stacks' emissions as they spread out from their exhaust points into the surrounding area. A building is
considered to influence a stack’s emissions if the stack is located within five building heights of that building.

b) All stacks at the facility must discharge upwards (within 10 degfees of vertical).

¢) All stacks at the facility must discharge to the atmosphere without alteration of ﬂow due to an obstruction (e.g., rain hat) while
the process they serve is operating.

Table 1. Facility that meets the prescribed stack configuration. 1,2

Pollutant - ROP-A . ROP-B.’ ' ‘ROP-C - ROP-G
:PM10‘ . > 5 TPY of p|v| >5TPY of PM1O *>5TPY of Ptvl1oA 5 TPY of PM4q
NO, - N/A > 25 TPY ’ N/A VU >25TPY
S0, . N/A > 25 TPY' N/A > 25 TPY
co . N/A N/A N/A > 50 TPY
Pb > 0.2 TPY >0.2 TPY > 0.2 TPY >0.2 TPY
Table 2. Facility that DOES NOT meet the prescrlbed stack confi guratlon.

Pollutant. ROP-A "ROPB | RopC . ROP-G
T PMyg > 5 TPY of PM S5 TPY of PV > 5TPY of PMyg. 5TPY of PMyg
- NOy. T >5TPY . >5TPY N/A >5TPY

80z - - >5TPY >5TPY N/A >5TPY

- €0 ", N/A N/A N/A > 5TPY

Pb - > 0.2 TPY > 0.2 TPY - >02TPY >0.2 TPY

"Use the maximum controlled emission rate to compare against each annual emission threshold. Multiply the maximum controlled hourly emissions
by 8,760 hours per year to obtain the annual emission rate. If it is not physically possible to operate 8,760 hours per year, the facility is allowed to take
into consideration realistic operating scenarios.

2 Modeling of hazardous air contaminants may be required to demonstrate compliance with ss. NR 445.07(1)—(3), Wis. Adm. Code.
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PART 2 - RESULTS OF DISPERSION MODELING ANALYSIS

Note: Air quality modeling analysis should be conducted according to the current Wisconsin Air Dispersion Modeling Guidelines.
Copy of the modeling files shall be kept in the facility’s records and available to the department upon request. if the facility is
conducting the dispersion modeling analysis after the initial coverage under a registration operation permit was granted, the results
shall be attached to the next annual compliance certification.

Air Pollution Control Registration
Construction and Operating Permit
Modeling Assessment Attachment

Form 4530-156A (R 10/22)

Use the following table to indicate the impact of each pollutant as indicated in Table 1 or 2 above:

Page 3 of 3

" Pollutant

PMyo.

80,

NO,

co -

Pb

24-hr-

“A<hr. |

,3.-hr

-~ Annual

. 1-hr .

8-hr.

3-month

_ Total of the facility
impacts fromthe

~ dispersion modeling
results plus the
background.
concentrations for your

) per cubic meter).

county (in micrograms .

“111.7

99.6

52.2

Air quality standards (in
micrograms per cubic.

150

196

1,300

100

40,000

10,000

0.15

meter).

3 Background concentrations are available at DNR's Air Modeling website.
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The Sciance You Build On.

11001 Hampshire Avenue S
Minneapolis, MN 55438
952.995.2000
braunintertec.com

Roof Height: 12.33 ft

Drawing Information

Project No:

B2202402.01

Drawing No:

B2202402-01

Drawn By: BJB
Date Drawn: 2/8/23
Checked By: Jc
Last Modified: 2/17/23
) Project Information
Waupaca AD1

N1757 County Road A

————
S06, P04
(Back-up Generator 2)

Waupaca, Wisconsin

® APPROXIMATE STACK LOCATIONS
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SCALE: 1" = 80'
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Project B2202402.01

Flare Maximum Theoretical Emissions

Waupaca AD1
Maximum Theoretical Emissions Calculations

Pilot Light Capacity 0.5 cfm Annual Emergency Flaring Hours 8,760 hours
Flaring Capacity 1300 cfm Maximum Biogas H2S Content (sent to flare) 500 ppm
Natural Gas Heating Value 1020 Btu/scf :
Pilot Light Emergency Flaring Total
Emission
Pollutant ; Factor Units - [Reference Ib/hr tpy Ib/hr tpy Ib/hr tpy
Criteria Pollutants . T T L T T e B T j
NOx 39[tb/mmscf [[1] 1.17€-03 | 5.12E-03 | 3.04E+00{ 1.33E+01 | 3.04E+00| 1.33E+01
CO 46|ib/mmscf |[1] 1.38E-03 | 6.04E-03 | 3.59E+00| 1.57E+01 | 3.59E+00 | 1.57E+01
PM 7.6|tb/mmscf |[2] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
PMyq 7.6{Ib/mmscf |[2],[3] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
PM,s 7.6{Ib/mmscf |[2],[3] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
SO, 0.6|Ib/mmscf |[2],[6] 1.80E-05 | 7.88E-05 | 6.38E+00 | 2.80E+01 | 6.38E+00 | 2.80E+01
VOC 5.5|Ib/mmscf {[2] 1.65E-04 | 7.23E-04 | 4.29E-01 | 1.88E+00{ 4.29E-01 | 1.88E+00
Lead 5.00E-04|lb/mmscf |[3] 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.71E-04 | 3.90E-05 | 1.71E-04
Greenhouse Gases... . PR N A S L
co, 116.97608|Ib/MMBtu |{[5],[7] 3.58E+00 | 1.57E+01 | 9.31E+03 | 4.08E+04 | 9.31E+03 | 4.08E+04
CH, 2.20E-03|Ib/MMBtu |[5] 6.75E-05 | 2.95E-04 | 1.75E-01 | 7.68E-01 | 1.75E-01 | 7.69E-01
N,O 2.20E-04|lb/MMBtu [[5] 6.75E-06 | 2.95E-05 | 1.75E-02 | 7.68E-02 | 1.75E-02 | 7.69E-02
CO,e na na, [5] 3.58E+00 | 1.57E+01 | 9.32E+03 | 4.08E+04 | 9.32E+03 | 4.08E+04
Hazardous Air Pollutants . T S s s
Benzene (71-43-2) 2.10E-03|lb/mmscf [[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.17E-04 | 1.64E-04 | 7.18E-04
1,4-Dichlorobenzene (106-46-7) 1.20E-03|lb/mmscf [[4] 3.60E-08 | 1.58E-07 | 9.36E-05 | 4.10E-04 | 9.36E-05 | 4.10E-04
Formaldehyde (50-00-0) 7.50E-02|lb/mmscf |[4] 2.25E-06 | 9.86E-06 | 5.85E-03 | 2.56E-02 | 5.85E-03 | 2.56E-02
n-Hexane (110-54-3) | 1.80E+00(lb/mmscf {[4] 5.40E-05 | 2.37E-04 | 1.40E-01 | 6.15E-01 | 1.40E-01 | 6.15E-01
Toluene (108-88-3) 3.40E-03|lb/mmscf |[4] 1.02E-07 | 4.47E-07 | 2.65E-04 | 1.16E-03 { 2.65E-04 | 1.16E-03
Polycyclic Organic Matter (POM) 6.98E-04|Ib/mmscf [[4] 2.09E-08 | 9.17E-08 | 5.45E-05 | 2.39E-04 | 5.45E-05 | 2.39E-04
" 2-Methylnaphthalene 2.40E-05 |Ib/mmscf |[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.20E-06 | 1.87E-06 | 8.20E-06
' 3-Methylcholanthrene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
7,12- Dimethylbenz(a)anthracene 1.60E-05 |Ib/mmscf |([4) 4,80E-10 | 2.10E-09 | 1.25E-06 | 5.47E-06 | 1.25E-06 | 5.47E-06
Acenaphthene 1.80E-06 |Ib/mmscf |[[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Acenaphthylene 1.80E-06 |Ib/mmscf |[4] 5.40F-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Anthracene 2.40E-06 |Ib/mmscf |[4] 7.20E-11 | 3.156-10 | 1.87E-07 | 8.20E-07 | 1.87E-07 | 8.20E-07
Benz(a)anthracene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Benzo(a)pyrene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Benzo(b)fluoranthene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Benzo(g,h,i)perylene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Benzo(k)fluoranthene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | .1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Chrysene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Dibenzo{a,h)anthracene 1.20E-06 |Ib/mmscf |[4] 3.60F-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Fluoranthene 3.00E-06 |Ib/mmscf |[4] 9.00F-11 | 3.94E-10 | 2.34E-07 | 1.02E-06 | 2.34E-07 | 1.03E-06
. Fluorene 2.80E-06 |Ib/mmscf |(4] 8.40E-11 | 3.68E-10 | 2.18E-07 | 9.57E-07 | 2.18E-07 | 9.57E-07
Indeno(1,2,3-cd)pyrene 1.80E-06 |Ib/mmscf |[{4) 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Naphthalene (91-20-3) 6.10E-04|lb/mmscf  [[4] 1.83E-08 | 8.02E-08 | 4.76E-05 | 2.08E-04 | 4.76E-05 | 2.08E-04
Phenanathrene 1.70E-05 |Ib/mmscf |[4] 5.106-10 | 2.236-09 | 1.33E-06 | 5.81E-06 | 1.33E-06 | 5.81E-06
Pyrene . 5.00E-06 |Ib/mmscf |[4] 1.50E-10 | 6.57E-10 | 3.90E-07 | 1.71E-06 | 3.90E-07 | 1.71E-06
Arsenic (7440-38-2) 2.00E-04|lb/mmscf [[4] 6.00E-09 | 2.63E-08 | 1.56E-05 | 6.83E-05 | 1.56E-05 | 6.84E-05
Beryllium (7440-41-7) 1.20E-05[lb/mmscf [[4] 3.60E-10 | 1.58E-09 | 9.36E-07 | 4.10E-06 | 9.36E-07 | 4.10E-06
Cadmium (7440-43-9) 1.10E-03[Ib/mmscf |[4] 3.30E-08 | 1.45E-07 | 8.58E-05 | 3.76E-04 | 8.58E-05 | 3.76E-04
Chromium (7440-47-3) 1.40E-03 [Ib/mmscf |[4] 4.20E-08 | 1.84E-07 | 1.09E-04 | 4.78E-04 | 1.09E-04 | 4.78E-04
Cobalt (7440-48-4) 8.40E-05 |Ib/mmscf |[4] 2.52E-09 | 1.10E-08 | 6.55E-06 | 2.87E-05 | 6.55E-06 | 2.87E-05
Lead (7439-92-1) 5.00E-04|lb/mmscf |[3] 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.71E-04 | 3.90E-05 | 1.71E-04
Manganese (7439-96-5) 3.80E-04|lb/mmscf |{4] 1.14E-08 | 4.99E-08 | 2.96E-05 | 1.30E-04 | 2.97E-05 | 1.30E-04
Mercury (7439-97-6) 2.60E-04|Ib/mmscf |[4] 7.80E-09 | 3.42E-08 | 2.03E-05 | 8.88E-05 | 2.03E-05 | 8.89E-05
Nickel (7440-02-0) 2.10E-03[Ib/mmscf |[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.17E-04 | 1.64E-04 | 7.18E-04
Selenium (7782-49-2) 2.40E-05[Ib/mmscf  {[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.20E-06 | 1.87E-06 | 8.20E-06
Total HAPs : 5.67E-05 | 2.48E-04 | 1.47E-01 | 6.45E-01 | 1.47E-01 | 6.45E-01
Hazardous Air Contaminants A T A s
Ammonia (7664-41-7) [8] 0.00E+00 | 0.00E+00 | 1.71E-01 | 7.51E-01 | 1.71E-01 | 7.51E-01
Hydrogen Sulfide- (7783-06-4) [9] 0.00E+00 | 0.00E+00 | 3.40E+00 | 1.49E+01 | 3.40E+00 | 1.49E+01
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Project B2202402.01 Waupaca AD1
Maximum Theoretical Emissions Calculations

Flare Maximum Theoretical Emissions

[1] Draft AP-42, Section 2.4 "Municipat Solid Waste Landfills" (10/08) Table 2.4-4

[2] AP-42 Section 1.4 "Natural Gas Combustion" {7/98) Table 1.4-2

[3] Assume PM = PM10 = PM2.5

[4] AP-42 Section 1.4 "Natural Gas Combdstian"‘ (7/98) Table 1.4-2

{51 40 CFR Part 98, Subpart C, Tables C-1 and C-2

. CO2e emission rate calculated based on Global Warming Potential (GWP) from Table A-1 to Subpart A of Part 98

GHG Pollutant

|ewe (kg/MMBtu) |(Ib/MMBtu)

Mass EF Mass EF

C0O2 1 5.31E+01 1.17E+02]Conversion factor:
CH, 25 1.00E-03 2.20E-03 2.2046 Ib/kg
N,O 298 1.00E-04 2.20E-04

[6] SO2 from combusting biogas based on H2S content of gas

Flaring can occur prior to H2S removal, after H2S removal, after dehydration/polishing, or after CO2 removal.

Worst case H2S concentration from these three streams is anticipated to be 500 ppm

S02 emission rate conservatively based on a 500 ppm maximum concentration of hydrogen sulfide in the biogas sent to the flare

assuming all hydrogen sulfide is converted to sulfur dioxide.

2H,S + 30, --> 250, + 2H,0
Universal Gas ConstantR =
p=

T=

V/n = Molar Volume = RT/P
Conversion Factor
Conversion Factor

Molar emission rate of H2S

0.08206 L*atm*mol-1*K-1
1 atm
298 K
24.45388 L/g-mole
28.317 L/cf
453.6 g/lb
9.96E-02 Ibmol H2S/hr { 3.40E+00 b H2S/hr)

Molar Emission Rate of H2S - Example Calculation: 1300 scfm biogas * 500 cf H2S/ 1016 cf biogas * 1 g-mole H2s/24.45 | H2S * 28.317 L/cf * 1 1b/453 g * 60 min/hr

S02 Emission rate

6.38E+00 Ib SO2/hr

Mass Emission Rate of SO2 - Example Calculation: 0.1 Ib-mol H2S/hr * 2 mol S02/2 mol H2S * 64.1 Ib SO2/Ib-mol SO2

[7] CO2 from the digester is not included in this calculation because it is accounted for in the emissions calculations for the CO2 removal process which assumes all CO2 in the

biogas is emitted

[8] Ammonia emission rate assumes no ammonia is combusted in the flare.

Worst case NH3 concentration is anticipated to be 20 ppm

Universal Gas Constant R =
p=

T=

V/n = Molar Volume = RT/P
Conversion Factor

Conversion Factor

Molar emission rate of NH3

0.08206 L*atm*mol-1*K-1
1 atm
298 K
24.45388 L/g-mole
28.317 L/cf
453.6 g/lb
3.98E-03 Ibmol NH3/hr ( 1.71E-01 Ib NH3/hr)

[9] Hydrogen sulfide emission rate assumes no hydrogen sulfide is combusted in the flare.

Worst case H2S concentration is anticipated to be 500 ppm

Universal Gas Constant R =

P=

T=

V/n = Molar Volume = RT/P
Conversion Factor
Conversion Factor

Molar emission rate of H2S

0.08206 L*atm*mol-1*K-1
' 1 atm
298 K
24.45388 L/g-mole
28.317 L/cf
453.6 g/lb
9.96E-02 Ibmol H2S/hr { 3.40E+00 [b H2S/hr)
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Project B2202402.01 . Waupaca AD 1
Maximum Theoretical Emissions Calculations

€O, Removal System Maximum Theoretical Emissions

Inlet Stream Data from Biogas Upgrader System Specification Sheets

Nominal Maximum
Value Value Units .
{Gas Flow: 631 1157 SCFM
Nominal Maximum
Value Value Units
Gas Composition:
CH, 60.0 70.0 % by volume
Co, 39.7 55 % by volume
0, 0.1 0.2 % by volume
N, 0.2 1.2 % by volume
H,0 Saturated
H,S 500 2500 ppmv
voc 150 200 mg/m*
NHy 10 20 ppmy

Potential hourly emission rates are calculated based on maximum gas flow rate and maximum design pollutant
concentrations, which are reflective of non-steady-state operation.

Potential annual emissions are calculated based on nominal gas flow rate and nominal design pollutant concentrations
which are reflective of steady-state operation. ‘

CO, Potential Emissions

R Constant 0.73024 ft**atm*R ™ *Ib-mol™
Ib CO,/1b mol 44

Potential Hourly CO2 Emission Rate ‘
Conservatively assume all CO, in inlet stream is emitted, at the maximum flow rate and CO, concentration

Assume mole % = volume %
1157 scfm * molar concentration® 1 atm / (0.73024 ft**atm*R-1*Ib-mol-1 * (68+460.67)R) = Ib mol/min
1.65 Ib mol/min
4,352 Ib/hr CO,

Potential Annual CO2 Emissions
Conservatively assume all CO, in inlet stream is emitted, at the nomial flow rate and CO, concentration

Assume mole % = volume %
631 scfm * molar concentration* 1 atm / (0.73024 ft>*atm*R-1*Ib-mol-1 * (68+460.67)R) = Ib mol/min
0.65 Ib mol/min
1,713 Ib/hr CO,
7,503 tpy €O,

VOC Potential Emissions

Potential Hourly VOC Emission Rate .

Conservatively assume all VOC in inlet stream is emitted, at the maximum flow rate and VOC concentration

1157 scfm * (60 min/hour) * (1 m®/35.315 ft) * concentration (mg/m">) * (1 g/1000 mg) * (1 Ib/453.592 g) = lb/hr
0.867 lb/hr VOC

Potential Annual VOC Emissions
Conservatively assume all VOC in inlet stream is emitted, at the nominal flow rate and VOC concentration
631 scfm * (60 min/hour) * (1 m?/35.315 ft°) * concentration (mg/m®) * (1 g/1000 mg) * (1 1b/453.592 g) = Ib/hr
0.355 Ib/hr VOC
1.55 tpy VOC

Note: Although ammonia and hydrogen sulfide may be present in low quantities in the gases emitted from the CO2 removal system,
emissions of these pollutants are already accounted for in the flare emissions calculations.

Page 6 of 50



0S Jo £ @8ed

S0-3€E°T

quEE\Q_

§0-3¥8'S T €0-301°¢€ suanjoL
60€0°0 €0-390°L T Josww/q| 00+308'T SuUexaH
€0-36C'T 70-376°C T Jsww/q| ¢0-30S9°L apAyaplew.od
S0-390°C 90-3ITL'Y T Jsww/q €0-30C'T _ dudzusqolojydia
S0-319°¢ 90-37C’'8 T Psww/q| €0-30T°C auazuag
. sjuelnjjod J1y snopiezeH
€881 (4137 Cl o)
€0-355°¢ 70-30T°8 C NIGININ/AI ¥0-3€0°C O°N
S€0°0 78000 C mann/dl €0-3€0'C YHD
788T o€y [4 NIGININ/AI LOT ‘0D
, . , SaseD asnoyuaain
90-165'8 90-196'T T Psww/q| ¥0-300°S pesaq
S760°0 9T¢0'0 T Jsww/q| S'S J0A
€0TO0 €0-39¢°¢ T Josww/q| 90 oS
TET0 86700 T JPsww/q| 9L S'TNd
TETO 86700 T Psww/qj 9L OTINd
TET0 86¢0°0 T JPsww/q| 9L INd
A 62€0 T Psww/q| ¥8 (00}
980 96T°0 1 Pswuwi/qj 0s XON
S L , , . sjuenj|od e
(1eaA/uoy). (ay/qp) 924nos slun J1032e4 uolssiwy |103de4 uoissiwy jueln|jod
suoissiwy |enuuy | 2jey uoissiwg | Jo3oeq uoissiwg .
AjlanoH
sep jednieN
] ﬂcwu.:ou injng jan4
sinoYy|09/‘8 :uonesadQ Jo sinoH jenuuy
Jy/ngNIN{O'Y :aey ynduj }eaH pajewysy
42s/Mg|0z0‘T :anjeA SunesH 19Yy3iH
Jy/3s|zee’s :91ey uonduwinsuo) [an4 WnWIXeAl
seo |ednieN :9dA] |anyg

suoIssIwWg |e2139409Y 1 WINWIXE T J3j10g

m:o_.um_:m_mu SuoISsSIW] |e2119408Y | WNWIXeA]
TQay esednepn

T0"Z0vz0Ceg 13foid




0S 0 g a8ed

20-3ve’E €0-3TY"L SdVH |elol
L0-1TTY 80-3IT¥'6 T JPsww/q| 50-10%'¢C wnjua[as
G0-3119°€ 90-I¥Z'8 T Psww/q) €0-30T°C [9IIN
90-3L¥'Y 90-320°'T T Jsww/q|. ¥0-309°C Anosain
90-3€5°9 90-36¥'T T Psww/q| ¥0-308°€ asaue3due
90-365'8 90-196'T I JPsww/q) ¥0-300°S peal
90-3IvP'T £0-3167°€ T Josww/q| S0-10t'8 1jeqo)
S0-10¥'C 90-36%°S T Joswwi/q| €0-30V'T wniwosyd
G0-368'T 90-31EY 1 Jsww/q) €0-30T'T wniwpe)
£0-390'C 80-3TLV 1 Jsww/q| G0-307°T wnijjAieg
90-Ivb'E L0-3¥8°L T Jsww/q) 0-300'C Jluasly
80-365°8 80-396'T T Dswuwi/qq 90-300°S aualAd
£0-326'C 80-1£9'9 T Pswuwi/qy S0-30L°T auaIYIpUDUIYd
S0-350'T 90-16€'C T Pswuwi/qy ¥0-301°9 auajpyiydon
80-360°€ 60-390°L T foswuwi/qy 90-308'T auaiAd(pa-g‘z‘Tjouapul
80-318'¥ 80-30T'T T Pswuw/qy 90-308°C auaion|{
80-3IST'S 80-38T'T T Psww/qy 90-300°€ auayunion|4
80-390'C 60-3TL'Y T Joswwi/qy 90-30C°'T auadpayuUDL(Y‘D)OZUSGIa
80-360°€ 60-390°L 1 Pswwy/q| 90-308°'T auasAiyd
80-160°€ 60-390°~ T Pswwy/q; 90-308°T auayjupJoniffy)ozuag
80-190'C 60-3TLY T Joswwi/qy 90-30C°T auajfiad(i'y’b)ozuag
80-360°€ 60-390°L T Pswiw/qy 90-308°T auayuvJonif(gjozuag
80-390°C 60-3TLV T Pswuw/q) 90-302'T auauhd(p)ozuag
80-360°€ 60-390°L 1 Prsww/qy 90-308°T 3uadpJyjun(pjzuag
80-3¢T'v 60-3T¥'6 T Joswuwy/qy 90-30%°C auadpIyuy
80-360°¢E 60-390°2 T Josww/qy 90-308'T auajAyydouasy
80-360°€E 60-390°L T Pswwi/qy 90-308°T auayydbuasy
£0-3SL°C 80-34T°9 1 Josww/qj $0-309°T auaanayruo(b)zuaghylawiq -zT°/
80-360°€ 60-190°L T Joswuwi/qq 90-308°T auauyaupjoysjAyranN-€
£0-3C2T'V 80-3T¥'6 T Pswwy/qy 50-301°'C auajpyrydoujAyIaN-z
S0-307°T 90-I7L'T I Psww/q| #0-386'9 (INOd) 18118 21ueduQ J1PAIAIOd
(1edA/uU0]) (4y/ai) ?3inos sjlun J03d2e4 uoissiwg 1012e4 uolssiwig juelnjjod
suolssiwg [enuuy | 918y uoissig | Jo3oe4 uoissiwg
Ajanoy

suoljejndje) suoISSIWY [B2133403Y L WNWIXeA]

1Qy edednepn

T0'Z0tz0TZd 13loud




0S 40 6 93ed

[4 ¢-J pue ‘7-) ‘T-v s9|qel ‘86 "1d H4D Ov
T (s4ouung XoN-moT ‘siaji0g [lewsS) T 491dey) zi-dv
#924n0S - $§324n0S§
(1edA/u0y) (1y/a1) 92.nos s}un J032e4 uoissiwy |1039e4 uoissiuigy juelnjjod
suoissiwy |[enuuy | 9jey uoissiwiy | Jo3de4 uoissiwy
ApnoH

suolle|ndje) suoissiwg |ed139403Y L WNWIXEA]
1av edednepp

T0"Z0tZ0TZg 18loid




0§ 40 0T @8ed

S0-318°S S0-3€€'T T Pswuw/q €0-301°¢ S ausnjol
60€0°0 €0-390°L T Jsww/q| 00+308'T auexaH
€0-36C°1 Y0-3¥6°C T Psww/q) z0-305°L apAyapjew.iod
S0-390°¢ ) 90-3TL'Y T - Jaswiw/qj €0-30C°T auszuaqoJojydiq
S0-319°€ 90-3¥¢C’8 T Jswwi/q) ~ €0-30T'C- . auazuag
SEERN R R T . . - . swemjod Iy snopiezeHy
€88T 0gY ) } 3°0D
€0-395°€ ¥0-301°8 ST . mMgnnN/al ¥0-3€0°C N O'N
SE00 T800°0 [4 nignn/al €0-3€0°¢C . 'HD
88T (0157 [4 MgNIN/al L0T ‘00
L “ R , ; , E : . -./SaseD asnoyuaain
90-36S°8 90-3196'1 T Psww/q ¥0-300°S pea
Sv60°0 91200 T JPsww/q| S'S J0A
€0T00 - €0-3G€°C T Ppsww/qp - 90 ‘ . ‘oS
TETO0 86¢0°0 T psww/qr 9L : : : SCNd
TET0 86¢0°0 T Psww/q| 9L OTNd
TET0 86200 T Jswuwi/q| 9L INd
T - 6ZE0 T Joswiwi/q|. 8 : ‘ - 00
980 . | 96T0 T Jsww/o| 08 XON
e sjuen]jod eHaRD
(1edA/uoy). (ay/ap) . ?24nos spun ._op,um"_ uoIssiwy |1032e4 uoissiwy ; : juelinjjod

suoissiwg [enuuy | aley uoissiwug | Jodeq :o_mm_.Em. , . v

AlnoH . :
sep |ednieN
- |-~- , :JU3lU0) ANYNS [an4
sinoy|o9/s‘s :uonesado jJo SINOH |enuuy
JY/MgNIN|OY :9jey Induj Jeay pajewiisy
Jos/mgj020‘T :anjep SuneasH Jaysiy -
Jy/psizee’s :91ey uondwnsuo) |ang wnwixep
seo |eJnieN :adAL [ang .

suoissiwg [eanaloay ] WiNWIXe 2 Jajlog
SUOIIE|ND|E) SUOISSIWT [EI113109Y ] WiNWIXe]
Tay esednepy T0"Z0¥T0zCd Y8loid




0S40 1T a8ed

€0-3T°L

20-3v2°E SdVH [e101
L0-1TTY 80-3T¥'6 T Jsww/q S0-30t°¢ wniua|as
S0-3T19°€ 90-3¥T'8 1 Psww/q| €0-30T°C [9%2IN
90-1LY' ¥ 90-370°T 1 Psww/q| - ¥0-309°C Anasapy
90-3€5°9 90-36¥'T T Pswwy/q| ¥0-308'€ asaueduep
90-365'8 90-196'T T Psww/q| ¥0-300°S peal
90-IvY'T L0-36T°E I Psww/q| S0-30%'8 Heqod
S0-30v'C 90-36%'S T Psww/q| €0-30V'T wniwolyd
S0-368'T 90-3TE'Y T Psww/q| €0-30T'T wniwpe)
£0-390°C 80-ITLV T Pswuw/q S0-307°T wnijjAiag
90-Ivv's L0-3V8°L T Jsww/q ¥0-300°'C 1UISIY
80-165'8 80-196'T P Joswuwy/q| 90-300°S EYEY/
L0-3T6'C 80-31£9'9 1 Pswu/q; S0-304°T auaJypupuayd
S0-3S0°'T 90-36€°C P Josww/q; v0-30T°9 auapyiydoN
80-360°€ 60-390°2 T JPoswuw/qy 90-308°T auauAd(pa-¢‘z‘T)ouapul
80-3T8'¥ 80-30T°T T Psww/qy 90-308°C , ‘auadony{
80-31ST'S 80-18T'T T Josww/qy 90-300°€ auayunJionj4
80-390'C 60-3TL'V T Psww/qy 90-302'T auadn.y3up(y‘p)ozuaqig
80-360°€ '60-390°L T - Posww/q| 90-308°T auasAiyd
80-360°€ 60-390°L T Joswuw/q) 90-308'T auayjupionif(y)ozuag
80-390°¢C 60-3TL'V T Joswwy/qy 90-30Z'T auajhiad(1'y’b)ozuag
80-360°€ 60-390°L T Jswui/q| 90-308°'T _ auaypupionif(q)ozuag
80-390°C 60-3TL'Y 1 Poswui/qy 90-302°'T auaiAd(n)ozuag
80-360°€ 60-390°L I Pswuw/q) 90-308°T auaap.ayup(p)zuag
80-37T'¥ 60-3TV'6 I Psww/q; 90-30t° auaID4yuY
80-360°¢ 60-390°L 1 - pswui/q| 90-308°T auaAyydouady
80-360'€ 60-390°L T Pswuw/qy 90-308°'T - " auayydouady
£0-354'C 80-31LT°9 T Poswwy/q; S0-309°T auadpiyup(b)zuaqiAylawIq -z,
80-3160°€ 60-390°L 1 Pswwy/qy 90-308'T auaJyupjoyd|AY1aN-€
L0-32T'Y 80-1Tt'6 T Pswuw/qy S0-30v°C aua|pyiydoujAyIan-z
S0-30C°T 90-I7L'T T Psww/q| ¥0-386'9 (WOd) 1911817 21uRBIQ 21)2ASA 04
(1eaA/uoy) (4y/an) 82Inos suun Jojaey uoissiwy [ 1ojde4 uoissiwy juenjjod
suoissiwy jenuuy | 3jey uoissiwgy | 103oe4 uoissiwy
AjanoH .

suojje|ndje) suoISsiWg |EIDI03Y L WNWIXEA

14V esednepn

10"20¥Z0Td 13foid




0S 40 ¢T @8ed

14 T-0 pue ‘T-3 ‘1-v s9|qel ‘g6 1d ¥4d Ov
I (s4vuing *gN-mo1 ‘si3jlog [[ews) ¢°T J31dey) zi-dv
#924n0s . $324n0S
(1eaA/uol) (1y/qi) 224nos SHUN J0)oe4 UOISSIW] |10)Ie4 uoISSiwg jueinjjod
suossiwg |enuuy | ajey uoissiwg | J03de4 uoissiwg
ApnoH

SuOoI3e[NJ|B) SUOISSIW [EII1DJ0IY L WNWIXEA]
1Ay esednep 10°20Yz0TZd ¥93f04d



*(SHVd) spunodiwod uogueaolpAy ayewole dpAdAjod apNpUI SINOJ *SINOd (B0 S SdH [B301 3y3 Ul pajunod Ajuo ing ‘Ajyeledss paisi| a.e {SINOJ) Jonrew djuesio a1pAdAjod [enpiaipu) €
"€T0C ‘6T 43qWIAAON “(MENIN/OZN 24 -vOT X 0°T = OZN) ‘T-D 319eL D 1edqns 86 ¥4 O WOJ} $101I8y UOISSILIS OZN ¢
*000Z AInr ‘(sauiSug uing-yary a30.1s-1) €-z'€ ajqeL ‘sauidug Sunesosdday pally-seo [einieN z'¢ 123deyd zi-dv ‘Od1 pue Ses [eJnieu Uo paseq IJe SI030.) UOISSIWD Zh-dv T

20-360'9 T0-3vb'T SdVH [e10L
$0-38%"t €0-36L'T +0-38E°T £T000 dvH SINOd [e30L
¥0-3L9°E €0-3LY'T $0-356'T LOZOEET dVH sausjAx
S0-35S€'T S0-30t'S 90-38T°L YT0SL dvH apuojy) JAuin
€0-350'T €0-302'% $0-385'S £8880T dvH auanjoL
S0-3vC'T 50-356'8 S0-36T'T STYO0T dvH JuaIhig
¥0-359°'C £0-390'T +0-3TH'T snolea (NOd) dvH Hvd
$0-3€8°'T %0-30€°L S0-3TL'6 £0716 (NOd) dVH auajeyiyden
€0-35L°S 70-30€°C £0-390°€ . 19529 " dvH |ouBRYIRN
70-358'€ T0-3v5'T 20-350°7 00005 dvH apAyap|ewoy
50-300'7 ¥0-309'T S0-3ET'T ¥E690T dvH apiwo.qiq 3uajAyiz
50-399'% $0-398'T S0-38%'T ¥Ty00T dvH auazuaq JAyg
S0-3vL'L ¥0-30T°€ S0-3ZT'% 760SL dVH (apLiojyd auajAyiaw) aueyiawoio|ydiq
50-385'C ¥0-3€0°T S0-3LET £99/9 dVH B _ wiojolojydy
S0-37'C 50-30£'6 S0-36C'T L0680T dvH BUAZUAGOIOYD
S0-3€€°€ $0-3EE'T SO-3LLT SET9S dvH 9pLIOJYIBIID] UOQIE)
€0-3L6'C 70-36T°T £0-385°T TEVTL dvH duazuag
€036t 20-386'T £0-3€9'C 870L0T dVH u1d|oY
€0-3vC'S 20-30T°C £0-36L°C 0£0SL dvH apAyapeisay
S0-36€'T S0-355'6 S0-3LTT 9SLTHS ‘dvH auadosdoso|ydIg-¢'T
€0-35¢°T £0-386'% $0-3€9°9 - 06690T dvH sualpeing-¢‘T
§0-388'7 $0-3ST'T S0-3ES'T 50064 dvH QUBYIS0IO|YIUL-TT'T
S0-39L't $0-306'T S0-3€S°C SYE6L dvH BUEYIP0IO|YIRIRL-Z'TT'T 09.°8 IAfay
_ . W . - sjue3njjod Jiy snopJezey 000°000°T mguWn/mg
$0-3VT'Y €0-399'T $0-302°C VN DHO. oN 86¢C 9702 01 0N
43 40] €LT 0€T°0 VN 9H9 HO Sz 9%0) 03"H)
££°90T (78 0011 YN DHD ‘00 1 9700 03200
0L'LTT /8 8'STT VN DHO Elen] 07T /al
S3asen asnoyuaaln 000C uoy/q)
95500 £22°0 96200 VN BB J0A 15101984 UOISIBAUO)
€0-3TT'T €0-3¢rY ¥0-388'S VN eL3)d 208 v
S9£0°0 9410 ¥610°0 VN eLIa}LIY S"ZNd e |einieN [eng
S9E0°0 9YT0 Y6100 VN B9l 0TWd 00S uonesadQ Jo sinoy
S9£0°0 910 ¥610°0 VN eLIa}LI Wd SL Jy/mgiNIN ‘Anoede) pajey seo esnieN
669 0'8Z (753 YN ETERTE) 02 yIT'T dyq JamodasioH axesg
Ty TLT fxard _WN elayd *ON 0SL M3 ‘Apede) pajey
) L ’ syueIn||od eLayL) :suondwnssy
(AdL) {(au/an) (mawwn/q))
suoIssiw3 [enuuy suolssiwg [S1opey JagqwinN Syd adAj jueinjjod vd3 juenjjod
} Anoy uoIss|wa Zi-dY

SeD [eanjeN

suoe[na|e) SUOISSIWF [0y L WNWIXE[A]
1av edednepp

SUOISSIWIT [E23J0BY | WNWIXER T JOJRIUaY dnyoeg

10'20t207z8 P3loid




*(SHvd) spunodwod uoquedoipAy anewoue aPAIAj0d apnppul SWOJ “SINOJ [BI0L se .&(I |B101 3Y3 Ul palunod Ajuo ing ‘Ajpyeledas paisi| a.e (SINOJ) J913ew duedio d1pAdA|od [enpiaipu) €
"€T0T ‘6¢ J2quianoN (MAININ/OZN B b-v0T X 0°'T = OZN) ‘Z-D 3I9eL D Hedqns 86 Y49 Ob WOoJ) SI010.) UOISSIWS OZN T
000 AInr “(sauigu3 uing-yoiy a4ons-¥) €-7'€ 9[qel ‘sauiduz Supesoididay paly-seo [einieN ¢'¢ 181dey) Zi-dv ‘Od1 Pue sed [einjeu uo paseq 3Je SI010B) UOISSIWS Zy-dV T

20-360'9 T0-3vF'C - SdVH [l0L
0-380"Y '€0-36L°T ¥0-38€°C £T000 dvH SINOd [B30L
v0-3L9°€ €0-3/¥'T $0-3S6'T LOZOEET dVH sauajAx
S0-35€°T S0-30%°S 90-38T°L ¥T0SL dvH apuo|y) JAuin
£0-350'T €0-30C'% ¥0-385°S €8880T dvH auanjoL
S0-3rT°T 50-356'8 S0-36T'T STHO0T dvH aualkis
$0-359°C £0-390'T $0-3TH'T snoyen (WOd) dVH ] Hvd
$0-3€8'T $0-30€°L S0-3TL°6 £0T16 (WOd) dvH auajeyydeN
€0-35L°S 20-30E°C £0-390'€ 19549 dvH |oueyld
70-358°€ T0-3¢S'T 20-350°C 0000S dvH apAyapjewiioy
§0-300'% #0-309°'T SO-3ET°T $E690T dvH 3plwoJqiqg AudjAyl3
S0-399'F% ¥0-398°T S0-38Y'C $Ty00T dVH auazuaq jAyna
S0-3vL’L ¥0-30T°€ S0-3TTY 7605 dvH {apuojyd 3uajAyaw) aueyiawololydig
50-385'C ¥0-3€0°T S0-3LE'T £99/9 dvH " wJojololy)
S0-3Zt'C 50-30L'6 S0-362°T £0680T dvH 3UazUaGOIO|YD
SO-3EE°E $0-3€€°T S0-3LLT SEC9S dvH 9pLIo|YoRIRL UogIe)
€0-3L6'C 20-361°T €0-385'T CEVTL dvH auazuag
€0-3v6'Y 20-386'T £0-3€9'C 870401 dvH uIR|0JdY
€0-%T'S 20-301°C £0-36L'C 0£0SL dvH 3pAyapie1ady
S0-36€°C 50-355'6 S0-3LTT 95LT¥S dvH suadoudouoydia-€'t
€0-35C'T €0-386't $0-3€9'9 06690T dvH aualpeng-¢'
50-388'C $0-3ST°T S0-3€ST S006L dvH 9UBYID0I0|YIUL-Z'T'T
S0-39L°% ¥0-306'T S0-3€S°C SPE6L dvH dUBY13040}YIRIR]-Z'TTT 09.8 A1y
- $SJUBIN|jod JIY SnopJezey 000°000T ngnn/mg
Y0-3PTY €0-399'T $0-30T°C VN 5HO OTN 867 9700 01 O°N
_TEP0 €LT 0€T°0 VN 9HD 7HD 14 9700 01"HD
££°90T T8 0'0TT VN SH9 o] T 9%0) 01700
0L°LTT L8 8'STT VN S5H9 Elen] $0Z'T /q)
. sasep asnoyuaalo 000 uoi/q)
9550°0 €220 96200 VN eI J0A 15103084 UOISIBAUOD
€0-3TT'T €0-3ThY $0-388'S VN BLIIID 205
S9£0°0 WT0 6100 VN BN STNd seo [eJnieN [ELE
S9€0°0 9v1°0 ¥610°0 YN BLIR}I 0T 00§ uoReIRdQ 40 SINOH
S9€0'0 9t1°0 ¥610°0 VN BLIDIID Wd SL Jy/mgININ ‘Ayoede) pajey seo eanieN
66'9 08¢ we YN 2L 02 219 dyq JamodasioH axyesg
Y44 TLT LTt .¥UN BLIDIID XON 0SL MY ‘Auoede) pazey
- ) sjuenj|od eI :suondwinssy
(AdL) (su/an) (maww/an)
suoissiwg enuuy | SO Sioed Jaquiny Sy adA] Jueinjod vd3 wenod
Ainoy uoissiwg zy-dv

sep |eJnieN

Suol1e|nJ| e SUOISSIWT |Ed13D409Y L WNWIXEA
1ay edednepy

SUOISSIWT [23132J03Y | WNWIXE Z JOjesauan dmjoeg

T0°20t0zed 13foid




0540 ST 3%ed

‘|asa|p 10} 510134 Z "ON 10 [3N4 )

SIQ BWNSSY ‘7D Pue T-D BiqeL ‘86 ‘1d ¥40 0 U0 Paseq SI1010ey USISSIWA (DHD) SED ISNOYUADID €

‘(SHVd) spunodwod uogJedoipAy anewode 31jpAdAjod apnjdul INOd NOd [EI0L SE SdH [BI0L 3y ul pajunod Ajuo ing ‘Ajeieledas paisl| aJe (INOd) Janew d1uesio d1pAdAjod [enpiapu) z

'966T 424010 ‘T-v'€ d|qeL ‘saursu3

[any-|enq Aseuoness ||y puy [9531q Areuonels agie] ¢ Jardey) zy-dv ‘|ang [9S8IP UO PIseq JOD.) UOISSIWS ZOS IUB[BAINDI 3q 01 pawinsse aJe §ZINd PUe ‘OTINd ‘INd "SuoqieaopAy [e101 [enba 01 pawnsse aie

Su0gJed0IpAy SUBYISW-UON

'966T 1990100 ‘Z-€°E PUe T-£'E S9[qeL ‘SauIu [BLASNPU| [8S31Q PUY auljosen g€ Ja3dey) Zy-dv ‘|any [9531p U paseq aie JOA PUe ‘S ZINd ‘OTIAd ‘Nd ‘0D “XON Joj s10108) uoIssiwg T

¥0-3ST'¥ €0-30'T . . sdVH |eloL
S0-3t8°T S0-3LE'L ¥0-389°'T LT000 dvH ¢ WOd [e10L
S0-3CT°E $0-35C°T ¥0-358'C LOTOEET dvH sausjAx
S0-38Y'% +0-36L'T ¥0-360't £8880T dvH auan|oL
£0-3vT°S 90-301'C 90-38L't 0006¢T (NOd) dVH auaJAd
90-3¢C°€ S0-36C°T S0-3v6°C 8T0S8 (NOd) dWH auaJyluBUaYd
90-30€°6 S0-37L°€ 50-38¢'8 €07T6 (WOd) dvH auajeyiydeN
80-31T'Y £0-3¥9'T £0-3SL°E S6EE6T (WOd) dvH auaIAd(po-£°Z'T)ouspui
v0-36C°T ¥0-3LT°S €0-38T°T 0000S dVH apAyaplewuod
90-30T°€ S0-3187'T S0-326'C £€198 (NOd) dvH auaJon|4
£0-3€'8 90-3IVE'E 90-319'2 07907 (INOd) dvH auayueson|y
80-36€°9 £0-395C £0-3€8'S €0/ES (NOd) dvH auddeJyue(y‘e)ozuaqia
80-1/8'€ £0-3SS'T £0-3€5'€ 6T08TT (INOd) d¥H auashiy)y
80-30L'T 80-308'9 £0-355°T 680£0C (WOd) dWH auayiuelonjy(y)ozuag
80-39€'S £0-37T°C £0-368'% [4Z4738 (WOd) dvH auajhsad(1'y')ozusg
80-360°T 80-35€"Y 80-316'6 766502 (WOd) dvH auayiuesony(qg)ozuag
80-390'C 80-3v7'8 £0-388°1 8ZE0S (WOd) dWH suaJAd(e)ozuag
£0-3¥8'T £0-3LE°L 90-389'T £5595 (NOd) dvH auadeiyjue(e)ozuag
¥0-320°'T ¥0-360'% ¥0-3€E'6 TEVTL dVH auazuag
£0-350'C £0-30°8 90-3/8'T LTT0TT (WOd) dvH suadeuY
S0-310'T S0-390'% S0-35C°6 870401 dvH uB(0.0Y
S0-314'8 %0-39€°€ ¥0-3L9°L 0£0SL dVH apAyapielsny
£0-355°S 90-372°C 90-390'S 89680C (NOd) dVH auajAyiydeuady
£0-39S°T £0-3€T'9 90-3Cv'T 67€€8 (WOd) dVH auayiydeusay 098 JAjay
90-36C° SO-ITL'T S0-3T6'€ 066901 dvH Juaipeing-'7 000000°T ngnn/mg
N B i . . ) . o ~ - . SjueINn||od Jiy snopiezeq vE'T dH 03 AV
6.1 LTL VN OH9 OZN ¥02200'0 8/al
+0-35¢°'T +0-308'S €0-3T€'T VN S5H9 . #HD 07T 3/qi
$0-35C°L €0-306'C €0-319°9 YN OH9 %02 000'C uoy/q|
6.1 STL T€9T VN DHO 920D 15103284 UOISIBAUOD)
: = B ) . '$95B0 BSNOYUIID
¥8€0°0 €ST0 0S€°0 Y CIRCH] J0A L » (1e8/q)) Aysuaq ssalq
¥0-399'T ¥0-3v9°9 €0-32¢S'T VN el z08 005'6T ,(a1/mig) snjep Sunesy sgeiany 9s31d
0vE0'0 9€T°0 1€°0 VN BRI STWd 00S uopesadp 40 SInoH
OvE0'0 9€T0 1€°0 VN eI OTINd ST00°0 (%) 1uatu0) UnyIng [any
0vE0°0 9€T'0 1€°0 VYN eLIIID Wd 2] Jy/mgnn ‘Adede) pazey
$01'0 L1770 S6°0 YN BLID}I) 0) [43 1y/|e8 ‘s1ey uondwnsuo) [an4 [3salq
€800 6T wy VN eyl XON 90T {dH) 4omodasioH ‘Aydede) pajey
- s sjuen|jod enalld) ‘ :suondwinssy
(ad1) wh“.um\m.whw_m (maww/a) JaquinN sy) | adAjjueinjjod vd3 jueinjjod
suoIssiwg |enuuy >_._.=o.: 25403084 UoIssiug

SUOIIR|ND|R) SUOISSILT [E213BJ03Y | WINWIXEA
TQy esednepy

suoissiwg |ea13aI09y ) wnuwixelp duwing 2114

T0°20¥Z0Ted waloud



0540 91 38ed

14/20S 41 £2°0 = (Z0S 10WAI/Z0S gl £0'3) + (ZOS 10w Z/STH 10WA] Z) « (SZH I OTVE/SZH [0W| T) « (44/STH 9] ST'0) :UORE|NI[e) 3|dWEXT - ZOS 40 3381 UOISSIW® SSEIN
- L0'79 (1owqi/q1) 1312m Jend3jon “0S

oT've (lowq)/q) Y31 JenIBIOIN STH

OPHTZ +%0ST <—*0€ + S*HT

wid)sAs 013U0 JOPO O3 Y1 AQZOS 01 PaLIBALOD ST STH ||e 3_Y) SUlLINSSE PRIRWNSS YOS JO suoissIwg |

IY/ZON GI €T°0 = (ZON 10Wq|/ZON 9G] TO'%) « (CON [oWA| /EHN (WAl ) « (STH A1 €0°EF/EHN [owa| T) & (1Y/EHN q) T°0) :uone|ndfe) 3jdwex3 - ZON JO et UOISSIA SSEIN
’ 109 (lowqi/q1} yS1oM JeNI3OIA *ON

€0y (lowai/q1) 3yom 1ena3jon EHN

O°H9 +%ONV <~ “OL + *HNY

wajsAs [013U00 Jopo O3 Y1 Agq NO.z 03 pasAuU0) m_.mIZ l1le 1eyy m_._._E:mmm pajewnsa XON Jo suolssiwg ¢

*ss9204d ay3 ul Z0S pue QN awos Sujwioy ‘sS4 Aosisap 01 usdAxo pue ainiesadwal PIIBAIJ SISN WAISAS 03 YL 9IgN|OS J31EM 3Je YdIym ‘spunodwod
JE|IWIS PUE }|BS 31EHNS WNIUCWWE 01 §TH pue EYN HAUOI AJulew Ing XON 23832 10U [{IM 3 OS ‘Juawies.y Jie diniesadwal mo| e 1 walsAs XQp|od 3yl 310N
walsAs 1013u03 JOPO 2y} Aq [BAOWL %0 SullNsse PI)e|ndjed dJe SUDISSIWS §H ‘Uodinsse ased-1siom e sy,

Wa1sAs [013U0d J0PO 3y} A [EAOWA %0 SUILUNSSE P3JR|NJ|ED BJE SUDISSIWS FHN ‘UORAWINSSE 3SEI-1SJOM B S |

0z'T - (Ad2) 0s
vL20 » u/al) “os
8550 . - . - . - - o (Ad1) *ON
L2210 - = ] . - (u/a) Yon
ST T L . T o . ST T B . sjueIn||od eual)
S6 V/N 06 {%) Adua11y3 [enoway S°H

S6 V/N 06 (9) Auaidyya |enoway EHN

6TE00 wm.m.o ) 78600 B 5680 ) S6'8 ) z (Ad1) S*H
82£00°0 910 ¥220°0. v0Z'0 . ¥0'C. . 4u/a) stH
19200 (4440 16%0°0 6750 6C'S ; (Ad1) *HN
§6500°0 61T0 ZT10°0 1Z1°0 TTT L lu/an fHN
€ 99 ot ) €6 . 126 (4/8) S7H |30,
433 Sp0'99 £9T°0T . 68976 888'976 (u/8w) $°H 1e304
4 SL L T 11 (gw/8w) s?H afesany

€ €9 S T 8 (wdd) s°H a8essny

€ ¥§ S ss LS (u/3) °HN (€301
10L°T 720'vS ¥80°S YL YS wrv'LYS (u/3w) HN [e10L]
©E 19 14 B T 9 AME\uEv SHN aSesany|
14 L8 S T 6 (wdd) tHn 98elany|

. ) B ' SjuBUWIEIUO) JIY SnopJezeH
958 558 Sh'T €19's8 €19'8 4/ w) Mmol4 3L33WN[OA
SSTTE SST'TE oveTs . T6E'ET0'E 26E'E0"E ] {u/:) Mmold JuIBWIN|oA]
IBINO MUN O3a | 18Ul un O3a isneyx3z uun Qoﬁoom hEllle] Ewum\,m XOPI0D w|y Emum>w XOPp|oJ co_un._..umﬂn
syue] sisAjospAH (eauy $593014-UON) Suipjing VYO (eauy ss92044) Suspjing 4O . weans ysneyxy

519945 uo11Ed1I3dS WaISAS WoJy elRg WEBIS ISneyxy

SuOISSIWg |B2132109 L WNWIXBIA] Syue] sisA|oipAH pue Suipiing V4O

SUOIIRIND[E) SUOISSILLZ 2313940911 WinWIIXeyy
TQv edednepy T0'20t20zd 13foid




0S Jo /T @8ed

(P)(9)80°Stt YN 38 Palj1dads se 80'Si YN 4O Suawalinbal ayl wo.y 1dwaxa ale pue a1sem jeini[ndiiSe wWodj-9.e SUoISSIWa .m_coEEm pue apy|ns udB0IpAH
“0S 01 PALIBAUOD SI S°H OU Jey) SSWNSSE A[SAIIBAIISUOI 31U UOISSIWS STH SIYL ‘@Je(} 3y Ul YOS 03 PI1IIAUOD S| STH B3 JO 1SOW 1eyl padadxa si i

LO'S¥¥ YN JO V djqeL ul paisi] poysauyl JuaSuLIS 1O ,

papnoul 318 £0°ShY ¥N 4O ¥ 3|qeL ui paist| siuelnjjod Aluo .

» V/N Y0+316°7 00+319°S (7-90-€8LL) ,..2PYINS uaBOIPAH

4/q1 /1A/q1| S€6'0 /69L°LT| YO+ITE'T 00+31S'T p (L-T-799£) BlUOWWY
Jay/aifzotoo . . 70-318'T 90-3190'C (z-6t-78.4L) Wnud3s

A JA/gif€8'9 00+38S°T © ¥0-308°'T ‘ (0-zo-ottL) I9%IIN
J4y/q1{£€5000°0 10-196'T S0-3€T°T - {(9-26-6€t2) Andsay
44/41{£0T0°0 10-398°C S0-39T°€ (S-96-6€t72) 9sauedue

/gl fAfall Lv'6 /8€5'SE] €0+3SET 10-3SS'T (€-%S-0TT) auexaH-u
. JA/q1|LET TO+3TT'C T0-3ST°E (0-00-05) apAyapjew.od
JA/q|iz9T 10-31€0°6 $0-3€0°T (£-9%-90T) dudzuagolo|ydia-¥'T
1y/q1(£0T00°0 70-32€9 90-311C'L (t-8t-0OtvL) Heqod
ly/qi|e9zo0 00+3S0°T ¥0-10T'T (€-L7-0b¥/) wniwoiyd
JA/aif£86°0 10-3/T'8 S0-3SV'6 (6-€¥-OtvL) winiwpe)
JA/QI|vL00 €0-3€0°6 90-3€0°T (£-Tv-OtvL) wnijAiag
JA/qi{gze | TOt3LET [A = A (z--1£) suszuag
IENEXR "10-30S'T | so-3zLT -7 (Z-8€-0¥PbL) 21uasiy
1y/q)|z8'c 00+31C°T €0-35S°'T "~ (€-0t-16) dudjeyyden
JA/ql|zat €0-3PY'T £0-36T'€ (5-6£-€61) duaiAd(pa-g‘g T)ouapul
JAfq)|8t'T €0-3€0°T £0-365°€ {€-0£-€5) auaseiyiue(y‘ejozuaqig
1A/qiferc €0-36€'T | (0-3€TT (6-80-202) auayiueonp(x)ozuag
JA/ql|ebT £0-38€'T £0-386'T (2-66-502) duayiuelonjyg)ozuag
JA/allzoT ¥0-3vv'6 £0-3S8°T (8-z€-05) auaAd(e)ozuag

JA/g)|z ot €0-32L°T £0-3T6'8 (€-65-95) auadeiyjue(e)zuag

suun ploysayl| - pjoysayyr| (4A/q1) LN | (4u/dl) LN . AUBUIWEUO) JIY SnopIezeH

£0'Sby YN JO ¥ 9|qeL Ul Saey uolssiug JYH Sy 03 SUOISSiwg [E2[13403Y L WNWIXEIAl (JVH) Iueujw ejuo) i1y snopaezeH jo uosuedwo)

suoljenoje) suoissiig |e2113403Y L WnwiIXepj
Tav exednepy




05 0 87 a8ed

“(P){9)80°St ¥N 3 PayIoads se 8Ost HN 30 usWauINbal 3 WOl dwiaxa 318 PUE 335eM [eInINaLIBe WO 3Je SUOISSILR ejuowwe pue 3pyns uaBoIpAH ,

. . suojssjwa auajeyaydeu JUNC3-a|GNOp 10U S0P jelo} Suen|jod Jje H “[2103 Jay3euw o) I1pA2A10d uj papnjaul osje s) suajeyiyden |
00+319°S 10-39'T 20T 00+I0'T — — — — — — 00+30V'E o t~a0-£82£) 2pyInS uso.pAH|
00+3TS'T T0-36TT 203TTT CO+ATTT = = — = — — 103127 (Z-Tr-v99,) eluowuy |
£0-36T°€ = — = L0-359°T — — 60-390'L 60-390°Z - £0-30v°T {5-6¢-£61) auaskd(po-g'z'Tjouapul]
20365 — — = 10395°T - — 60-31LY 603TLY = 803966 (e-0L-€5) auadeIyIue(y'Ejozusqiq|
10-382°C - — — 80-308'9 = — 60-390°L 60-390°L = £0307°T {6-80-207) uayjuelonjs{yjozusg|
£0-386'T - - — 8035V - — 60-390°L 60-390'L - . £0-30v'T {z-66-502} auatjueson(glozusg
£0-358°T — g — - — 80-3%2'8 g — — 6031 €0-3TL Y - - 80-39€°6 (B-ze-05) aua:Ad(ejozuag
£0-316'8 — ~ — LO-3LEL — — 60-390'L 60-390°L — £0-306'T (€-55-95) auadeyjue(ejzusg

R N T - B . SJUEBUILWEIUO) JIY SNOpIezel|
103159 — = — €030LT oI 103’z €0ATY'L £0ATr'L = 103V SdVH (€301
90-390°C — = — — — = 80-3Tv'6 803176 = S03/8°T (2-6-28LL) WNjUs}as
v0-308°T — — — - - — 90-3KZ'8 90-3vZ'8 - $0-319'T (0-zo-0vb2) PPIN
S0-3€TT — — — — — — 90-320'T 90-320'T — S0-3E0T (9-L6-6€v2) Kmasaw
S039T°E — — = — . = 90361 90-36V'T = S03L6T (S-96-6evz) sseueduey
S0-36T°% — — - — — — - 90-396'T 90-396'T —~ S0-306°€ _«-demQhM peal|
90ITTL = — = — = = £0-367°€ L0367 = 903559 (t-8t-0vvz) Q0D
¥0302°T = — — — = = 90-360°S 90-36Y°S — ¥0-360°T (E-2-Ovbz) Wnjuiomp)|
S0350°6 — — = — = — 90ITEY 903TEY — S0-385'8 (6-€-0ppz) wnjwpe)|
90-3E0°T — — = = = = 803TLY 803TLY — £0-39€6 (2-Tr-0vps) wniiig,
SO3TLT — — — — — — 103V8°L 103t8°L = 503957 (c-8€-obvz) Jussay|
+0-380'T — — — — S0-30v'S so-30v's — — — - (£-0Z-0£€T) SaU3IAY
€0-36E'8 — — = — €0-30CY €0302Y — — = — (7-T0-52) 9pHOIYD IAUIA
v0-36L°T — — — — 503568 S0356'8 — — - —
20309 — — = — 2030EC T030E'T — — ‘ = . =
v0-30T°E = - — = = ¥0-309°T $0-309°T — — — —
b0-3eL'E = — = — ¥0398°T $0-398°T = — - . -
v03029 - — — = — $0-30T°E $0-30T'E — — — — {2-60-52) (oPLOIY ualAyawW) 3ueaWOL|YRIq|
v0-390T = — — — $0-3E0'T $0-3E0'T — — - - (€-99-£9) Woj0101Y3)|
v0-3v6'T — - - — S0-30L'6 S0-30L'6 — — - — {£-05-801) 3uszuaqoIO|y3)|
¥0-399T — — — — VO3EET YOIEET — — — — (5-€2°95) apo|ypena) uoge))|
20-356°€ — - - - 203867 20-386'T — - - - (8-20-£0T) UiB|oY|
0302 — — — = 20301 20-30T°2 - - - - (0-20-5£} 3pAupie3aay
vo3T6T — — -~ — S0-3556 - 50-355'6 — — — — (5-52-25) auadoidolojyla-£'T
£0-366'6 — = = SOATLT €0-386'%, €0-386'Y = - = = (0-66-901) au=lpeIng-£7)
Y0-30ET — — — . = Y0-3STT $0-3STT - — - - (S-00-6£) 3UBYIR0IOYILZTT
v0-308'€ = — — — ¥0-306'T ¥0-306°T — — = — {5-vE-64) 2uey3R0I0Y2RNRL-ZZ T T
€0-3SST — — — SO3ZLE ¥0-30€'L Y0-30€'L 30-36€C 90-36€T — S039LY + (€-02-16) ausjerayden|
€03T2°E = - = SOALEL €036LT €036L°T 90-3YLT 90-ILT — SO-35'S NOd) J8NE 31UE310 21pRRIod|
€0-3988 — — — v0-36L°T £0-302°7 £0-302F GO3EET SO-3EET = ¥0-359°Z . (£-88-80T) suanjo]
103557 — = - — ~ — €0-350°L €0-390°L —~ 10-30v'T (€-¥5-0T1) SuexaH-u
T03STE — = ] — v03LT'S TOIbST T03v5T Y0IET YO-IV6T — £0-358'S (0-00-05) apAyapreuLIoy|
v03E0°T - - = —~ — - — S03TLY S03TLY — GO-395°€ (2-9v-30T) 2uazU3qoIoMpI-+'T
203E0°T = — — Y0360 20-36TT 2036TT 90-3v28 9032’8 = vOI9T (2-€v-14) auszuag
R - B - - N - B ‘sjuenjjod Jiy snopiezey|
YO+3E9T - - - TOHILTL TOHITLE Z0+3TL'8 TO+3I0E'Y Z0+30E'Y EOHISE'Y £0+32E'6 Eilen]
20-3T€C — — — ¥0-308'S £0-399'1 €0-399'T ¥0-301'8 ¥0-30T'8 — 20-35L°T o
00+359°E — — — €0-306 0043EL'T 00+3€L'T £0-30T'8 €0-30T'8 — T0-35L°T *HD)|
¥0+329'T ~ — ] — TO+IST'L Z0+3(28 z0+aLT's Z0+30E'Y 20+308' £0+3SEY £0431€°6 200
B B R . K , - $3589 asNOYUaAID)|
S036TY — — — — = — 90-396'T S0396°T = SO-306°E pea]
00+3V6'T = — — T03E5'T TO-3ECT 10362 70391C 20397 10398 T036CY 30N
00+3£9'9 10302 — — 0399 £0-3zh'Y €032’y €035€'T £0-35£°7 — 00+38€'9 “os]
00+380'T — — — T0-39€'T T0-39P'T T0-39b'T 20386 203867 — T0-366'S ST
00+380'T — — — 103987 T0-391'T 103357 203867 70-386°C — T0-366'S O
00+380°T - = — TO39€°T TO39Y'T TO39V'T T0-386C Z0-386C = T0-3€6'S Wd|
10+390'9 — = — 03Ty T0+308°T T0+308C T0-362°E T0-36C°€ — 00+365°E o))
10+396°€ 10427 - — 00+3€5'7 TOHITLT TO+3TLT 10-396'T 10396'T — 00+3Y0'S *oN|
- - - ; - - - SUEIN]|0d BHRID
{ay/an) (1u/a1) 3wz 03 |eusiod {au/q)) 313 03 epuatod {1y/q1) 3wi3 o3 eRuazod - auzan (/a1 (u/an (u/an aufary (su/a)) (au/an . uesniiod
w3 03 jepusiod w3 o jepuajod | w3 o3 enuaiod w3 oljenusiod | 3w o3 jepusiod | yuig o3 jepusiod | ywiaojjenuaiog | w3 o3 jenusiod
SyueL sisAjoIpAH ISNEG BaJy 552201d-UON VHO | ISNEYXT BaJy 5532014 YHO | @uiSu3 duind 2113 | zJojesauap dnpeg | TJojesaussd dnyoeg Z9l108 Taa108 woysAs [enoway 200 aseyd uoRdias2q 9310 UOIsSIUE|
|eoL Ayoed 0TS 605 805 105 905 505 3 €05 208 105 {IequinN g1 wes) yoes
80d 204 90d S0d %0d €0d 208 Tod 20d Tod {13qunN a1 31un] @3.n0s UossIW|
AJewung s3ey uo)ssiwg Alnoy

Asewuing 33 o3 [epuaiod

suonE|Nd|e) YW 0} [BRUII0d
QY eoedne 10°Z0vZ0zTZE P3joud



05 Jo 6T 38ed

YO+ITE'Y E0+38Z°T 20+396°'T vO+36LT — — — — . — — Y0+3L6T , (-90-€82) 3pyjns UsBOIPAH]
YO+AZET E0+310°T 10+328°6 $0+330T — — — — — - £0+305°T - . (£-T7-1997) eluowwy|
€030'T — = = S032¢'8 — — 503819 50-387'9 — €03ECT (5-6¢-g61) dua:Rd(pa-£Z'TIoU=pU]
€0-3E0°T — — - v0-382°T — — $0-32TY SO-32TY — +0-302°8 (€-0£-€5) BuaeayuE(yR)ozUqIG
€0-366T — — — S0-30t°€ ~ — 503819 SO-38T'9 — €0-3€7T (6-80-£0Z) auayiueIonyi)ozusg
€0-386°T = — = S03TT__ — R — S0-38T°9 S0-38T°9 — €0-362°T (266-502) ausyjuesony{qjozuag
vO3rY'e . — — — SOV — — SO Y so3TTY - |- — 03028 - (8¢
€0-32L°T = — = ¥0-385°E — — 5038179 S0-38T°9 — €0-3€CT {6-55-9) pusdriyue(ejzuag|
. . E = - = B N N . - SJUBLILIBIUO) JJY STOpIEZeH|
€0+3L9°T = — = T036V'8 2043221 T0+IeT T T0+36V'9 T0+36V'9 = €0+36ZT SdVH [e101]
20-318°T — — = = = - vo3vTe YO3vTs = 03T (z6v-2822) WAUBRS
00+385°T — — — — — — 20312 203174 — 00+3vt'T {o-zo-ovbz) 1P¥IN
10-396'T — — - — — = €03E6°8 €0366°8 — 1038LT (9-266€vZ) AmdI
10-398°C = — — — — — 20-31E°T Z0-3TET = 10-309'2 (5-96-6€4L) as5aueBuey
T0-39L°€ = — = — — — 20-32LT 20-32LT - T03TV'E (T266€ve) Pea]
20-32€9 — — = = - £0-368°C €0-368°C - 203LS (8t-0vvZ) 31e90D)|
00+350°T — — — — — — B Z20-318'% 20-318°'% — T0-35'6 (E-2¥-0pb2) wniwoy)
1034’8 — — — - = — 20-38L°E 20-38L°€ — 10325°L § (6-€v-0bZ) Wniwpe)
E0-3€0°6 — — — — — — Y03y $0-32T Y = £0-302°8 {Tv-ovvz) wniifieg|
10-30S°T — — — — — = £0-3289 £0-378'9 — TO3LET (z-8E-0vPE) Stasiy|
20-300°S — — — - 70-30LZ 20-30LT = = — — (£-0Z-0€€1) SaualAY|
00+307't — — = = 00+30T°C 00+30T°Z — — — — {-10-52) apHoIyD IAUIA|
20-356'8 = = — — 20Uy 203LYY — — = - (S-2¥-00T) auaikis]
TO+I0E'T — - — .. - - TO+HIST'T TO+3ST'T — — .. — — . (1-95-¢9) loueyia |
10-309°T - — — - — — 70-310°8 20-310°8 — — - — - (v-€6-901) apIwo1qiq aualyi3
10-398°T, - - . — - . 203256 20-32E€ - —~ - = . (v~ T+-001) auazuaq Ay
T0-30T'E — — — — 10-355°T T0-355°T — — - — {z-60-52) (3pHo1ya SusAyiaw) aueyiawoio|yaIq
T0-3€0°T — — — — T0-35T'S Z0-35T°S — — — — (€-95-£9) Wwiojoiod
20-30L°6 — — — — T0358'Y 20-358°% = - — — (Z-06-80T) 2UszUaq0IoY)!
T0-3E€°T — — — e T0-359'9 20-359'9 — — — — (S-€2-95) aplojydei3] uoqied
10+386'T — - = - 00+368°6 00+368'6 — — — — (8-20-£0T) UIRI01Y|
T0+30TT — — § — — TO+3S0'T T0+350'T — — = = {0-£0-52) 3PAY3pIeIdY|
20:355°6 = = — — [T 203LLY ‘ — — = — — (9°5£:2v3) duadoidoIoppdIa-ET
004366t — — — €03/5'8 00¥36V°C 00+36Y'Z — - = — (0-66-901) aualpaing-£7
T03STT — — — = 20-35L'S 20-35L°S — - — — — {5006/) 3URLISOIOIPHIZTT
103061 — - — — 20-315'6 20-3156 — — — — (SE-61) dUPYIR0I0RNBIZTTT
00+31Z°T — — — 203987 T0-359°€ T0-359°€ 20-30T°T Z0-30TC — T0-3UTY + (€-02-T6) 3uajeqiyden
00+ASET — — — 20-389°€ T0-356'8 103568 20-30v'Z 2030V°T — T03LLY WO} JoneW dJuedio 1pAshiog
00+3v8'9 - = = — 703468 CO+30T'T 00+30T°C T03LTT T03LTT — 00+32ET (€-88-801) Suanjo]
E0+ISET — = — — — — T0+38T°9 TO+38T'9 = €0+3ETT (e-¥5-0TT) duexoH-U|
T0+IT T — — - __10EesT T 7Y “00+385°Z 00+385C — )} TO+IET'S __(0-00-05} 3pA@piEWiIo]|
T0-3E0°6 = — — - - — 03T Y 20T Y — T0-302°8 {£-9v-90T) 3U7U3QOI0|YIa-H'T|
TO+ILET — — — T0-350 00+3¥6°S 00+3VE'S 20-ITL 03T L — 00+3PK'T B {z-E-17) suazuag
- - i - , T Syuen||od 41y snopiezeq)
80+350'T — — — YO+I65'E SO+3SE'Y SO+ISE'Y 90+3LL'E S0+ILLE £0+305'T £0+39T'8 5%0D)|
Z0+30L°'T — — — 10-306'2 10-367'8 10-362°8 00+30T'Z 00+30TL — 20+IVST ] oN|
€0+31Y'E — — — 00+3SY'T z0+359°'8 20+359'8 TO+I0T'L TO+I0T'L - £0+365°T *HD
80+350'T -~ - - YO+ILS'E SO+IPTY SO+IVTY 90+39L'E 90+39L°E £0+305°T 1043918 0
. B - - N R A - . . T - ‘ 5359 SNOYUAAID|
T0-39L°€ — — — = - — 203U T 2037L'T — TO3TVE - - peaT
€0+3VS L = = — T0+3L9°L Z043TTT 20+ T0+I68T . 20+I68°T __€0HITTE €0+39L°E . 20N
v0+3£8'S £0+304°Z — — T0-32€°€ 00+3T2Z 0043122 10+390°7 10+39077 — v0+365°S “as|
E0+3E6°'S — - - 10+3089 T0+30€°L TO+30E°L 20+319°T W0+3T9T el €0+36T'S STAd|
€0+3E6S — — — 10+308'9 TO+HI0E°L TO+30€°L 2043197 7043197 — £0+36T°S °YAd
€0+3€6°S — — — T0+308'9 TO+I0EL TO+30EL 20+319°C Z0+319°C = €0+36T°S Wd|
b0+3bs'e — — — Z0+380°C YO+IOPT YO+I0V'T £0+368°C €0+368°C — YO+IPTE 5]
Y0+3Z6'Y £0+IZTT .- — Z0+349°6 £0+3ES'8 £0+365'8 €0+3TLL €0+3TLT — YO+IL9'T .- *oN
g § - - s . SJUEIN](0d ELIID
(1eaA/sqy) (4mah/sqy) (4eah/sqy) ywiz 03 jequajod | (1eeA/sq)) 3wl 03 feualod (seohfsq) . {1eah/sq)) (ae9A/sq) -(1eah/sqy) faeah/sqr) {1eahfsqr) - T {desAfsql) . - wEnjiod
w3 03 enu310d w3 o} [enuajod | 313 o3 jenuaiod w3 o} jenudtod | w3 03 [enusiod | w3 o3 jenuatod | w3 o lepusjod | w3 o3 jeuslod
3ISNELNG B3Iy 5532014-UON VHO | ISNEYX3 Baly $59304d YNO | suBuadwndaiy | z dnaypoeg | T dn-y; zZ19p109 T 43pt08 wayshs [eroway 20D 2104 uond11asag 321n0S Uo}sSI
1e3oL Ayoes €0S 80§ 105 905 S0S v0s €05 208 T0S
Z0d 904 sod 0d €0d z08 08 20d Tod [35qnN g1 3jun) 32inos uoissiu3
AJeLIWING SUOISSIW {BNUUY

Aewitung 3wz 03 [BUA304

suope|nojeD w3 03 [EULI0d
Tav esednepm T0°Z0vZ0zeE P2ord



0540 0Z 38ed

T0-38€'9

To+I9Y'T 20-378'6 00+356'8 — — = - — = TO+36Y'T _ \r-a0-e82) apyins usBoipAH
00+319'9 10-322°S Z03T6% 00+362'5 = = = = = = T03TSL . (-T1-v99¢) eiuowuLy|
£0-38T°ZL — — — B0ITTY = — §0-360°€ 80-360°€ = £0-35T'9 (56€-£61) aualAd(pa-gZ'T)ouapul
10-35T'S — — — 80-36€'9 — — 80-390°C 80-350°C — £0-30TY (e-0L-€5) dusdeiue(y’ejoziaqi
20-3v6'9 — — — 8030L°T — — 80-360°€ 80360°F = £0-35T'9 (6-80-£07) @Uatiuesony(yJozuag
£0-388°9 — — — 80-360'T — — _ 80-360°€ 80-360°€ — £0-35T'9 {z-66-502} auayzuesonyy(qjozuag]
1032y — — — 80-390°C — = 80-390C 803907 = £0-30TY
10-319'8 - = — 038D = — 80-360°€ 80-360°€ = £0-35T9
T0-3€€'8 = — — ¥03STY 70-3609 203609 20aVCE Z03VCE = 103579
S0-3E0°6 = = — — — = 10-32TY 10-32TY — 90-302°8
v0-306°L ~= — = — — = SOAT9'E SO0 - Y0381
S0-38L'6 — — = = = — S0-3LY'Y S0-3LYY — 503688
VO30T — — — — = — 503659 503559 — Y0-306°T (s-56-6ev2) osaueBuepy
$0-388°T — — — — — — 90-365'8 90-365'8 — ¥0-3TLT (T-z6-6evL) peal
S0-39T°E — — - — - — 90-AvH'T 90V’ T — SO-3(8T (-81-0vp2) 312qOD)
v0-3TS — — — — — — 50300 50-30v°Z — $0-38LY (€-Lt-0vbe) wnjwosy)|
[ liid = — — — = — S0-368'T S0-3687T — ¥0-39L°E
903157 — — — — — - 10390°T 10390 - 90301 (Z-Tr-opve) wnikis)
€0-325°L - — — - —~ — 90-3b'E 90-3t'E — S0-3v8'9 (2-8€-0vZ) DIUBsIY
S0-30LT — — — — S0-3SE'T S0-35E°T = — - - (2-0z-0€€T) SaUalAY]
€0301°C — — — — €0350°T €0-350°T — — = = {r-10-52) 3puoIyd KuiA
SO-AL'Y — — - = S0-3vTT S0-3TT — — — — (s-2t-00T) auaikis]
Z03STT — — — — €035L°S €0-35L'S — — — — {1-95-/9) 1oueLIa
S0-310°8 = — — — S0-300'7 S0-300% — — — — (t-£6-507) 2piwioJqld 3UsAy3
SO-32E'6 — — — — 50399 S0399'Y = — — = (+T-007) duazuaq Ay
v0-355°T - — — — SO-3rLL SO-30LL — — — - (2-60-52] (Sp1ojy> 2uaiAy3aw) auerawololId|
S0-3ST'S — = — — S0-385°Z S0-385°C - — - - (€-99-£9) wioj0.04D)|
S0-358'F — — — — SOIHT — - = — (£-06-807) 2uazuaqoIolyD|
50-359'9 — = — — SO3EEE — — — — (5-62-95) apHojyoeR3L UogIeD)
€0-368°6 — — = — 06T — — = = (8-70-£0T) Uia|o1y|
20-350°'T — — — — €0-3TS — — - - (0-20-52) apAyapeIRoY
S03LLY — — — — SO36€T — - = — (9-52-2vs) auadoidoIo[udIGE T
€0-305°Z — = — 90-36CY €0-352°T — — — — (0-66-907) ausipeing-£T|
50-3SL'S — = — — 503887 — — = — (5-006£) 2uBYIA0JOYRLL-ZT'T
S0-315°6 — — = = S0-39LY — — — — (S-vE-64) auea0I0|y2eB -T2 TT|
(XL = — — 90-306'6 YO-3E8°T S0-350°T S0-350°T = ¥0-380°Z . (€02-16) auaeyayden|
€038TT — — — SO-3P8T y0-38Y'Y S0-302°T S0-302°T = YO-36ET (WOd) 1R djueEiG oljAdAIod|
€03Zb'E = — = S0-38YY €0350°T SO-3V8'S SO3V8'S = €0-39TT (e-88-801) suaniol]
10-3LL9 — — — — = — 20-360°E 20360 — T0-351°9 (e-v5-07T) duexaH-u
10-350'T- — — — Y0367 Z0358°E T03S8E €0-362°T €0362°T — 20-395°C (0-00-05} 3pAyapieuIoy
v03TSY — — = — = — §0-390°T 50390 — ¥0-30TY {£-9v-901) UB2UBQOIOIPIG-H'T
£0-3€8°9 — — — 703207 €0316T €067 SO-319°E SOAT9E — v0-38T°L : (z-Ev-14] ausziag

- N . SJUeIN}|od JIY snopiezey
pO+352'S — — — TO+36L'T 20+I8T'T Z0+38TZ €0+388'T €0+388'7 £0+305'L 70+380'7 5700
Z0-36t'8 — — — Y0-35t'T v0-3rTY YO-3TY £0-355°€ €0-355°€ — 20-369°L O*N
00+30£°T — — — v0-357°L T0-326Y T0-326'Y 70-355°€ 20-355°€ — 10369 *HD
YO+3IST'S - - — T0+36L°7 2043407 7043402 £0+388'1 £0+388'1 €0+305'L y0+380' 03

. . N ‘52580 asNoYUIID
v0-388°T — — — — — = 503658 90-365°8 — YOITLT - pea]
00+ILLE — — — _Z03Y8'E 20-395°S 70-395°S 20-35'6 20-35t'6 0043557 00+388°7 J0A
T0+326°T 00+302°T - — ¥0-399°T £03ITT €0-3TT'T Z0-30°T 203507 — T0+308'C “os|
00+3L6°T — — — zo-30v'E 70-359'€ 70-3S9°€ T0-3TET TO-3TE'T — 00+309°Z ST
00+316'C — — — 20-30'€ 20359°€ 20-359°€ T0-31E'T TO3TET — 00+309°Z °TAg
00+3L6T — — — Z0307'E 20-359°E Z0-359°€ TO3TET TO3TET = 00+309° Wd
10432 = — = T030°T 00+366'9 00+366'9 00+3V'T 00+30Y'T = TO+ILST [<B)
104397 10-385'S - — 10-368'Y 00+ILTY 00+ITY T0-365°8. 10-365'8 — TO+IEE'T *ON

- g : - - SuEIN||Od BHIUD)]

(4aAfsuos) (4eaA/5ucy) {1e9A/5u03) a1wi3 03 [eNUSI0d (s=ahfsucy) (aeah/suoy) (1eaA/sucy) (1eah/suo) ~{aeah/suoy) (seahfsucy) - (seahfsuoy} (1eah/suo) uenjjod
w3 03 jenustoy | w3 o} [epuaiod w3 0} [epusIog w3 o3 lepuatod | w3 o3 jenuazod W3 03 [RUslod | w3 03 [euaod | w3 o) jenuajod | jjwu3 o fepuajod | w3 o) jenusiod

SAueL SISAJOIPAH | ISNBUXT BaSY 5599014-UON VHO | ASMEyXd ealy $52301d VHO | SUIBU3 duing a1 | Z Jojelausp dnyoeg | T lojessauss dn-yoeg wayshs [erotay 703 21014 uondi352Q 92108 UOISSILA.

[e30) Aayroed o1s 605 80S 05 905 505 708 105 [2quinn a1 ¥E3s) %385

80d 204 90d S0d vod £0d 704 T0d (13qWnN q13)un) 35:nos uojssiw|

{PanuRuo) ATEWIWING SUOISsIW3 [enuuy

suoRejnI[ED 313 03 [eRuslod
Ty evednep

Arewwng yws3 o3 euaiod

T0°Z0vZ0ZZ8 Wafoid



Project B2202402.01

Flare Potential Emissions

Waupaca AD1
Potential to Emit Calculations

Pilot Light Capacity 0.5 c¢fm Annual Emergency Flaring Hours 8,760 hours
Flaring Capacity 1300 cfm Maximum Biogas H2S Content (sent to flare) 500 ppm
Natural Gas Heating Value 1020 Btu/scf
Pilot Light Emergency Flaring Total
Emission
Pollutant Factor Units Reference Ib/hr tpy Ib/hr tpy Ib/hr tpy
Criteria Pollutants o S R ’ ‘
NOx 39[lb/mmscf |[1] 1.17E-03 | 5.12E-03 | 3.04E+00 | 1.33E+01 | 3.04E+00 | 1.33E+01
CcO 46|lb/mmscf [[1] 1.38E-03 | 6.04E-03 | 3.59E+00 | 1.57E+01 | 3.59E+00 | 1.57E+01
PM 7.6[lb/mmscf |[2] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
PMyq 7.6|Ib/mmscf  |[2],[3] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
PM; 5 7.6|Ib/mmscf  }[2],[3] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.60E+00 | 5.93E-01 | 2.60E+00
SO, 0.6|1b/mmscf |[21,16] 1.80E-05 | 7.88E-05 | 6.38€+00 | 2.80E+01 | 6.38E+00 | 2.80E+01
VOC 5.5{lb/mmscf |[[2] 1.65E-04 | 7.23E-04 | 4.29E-01 | 1.88E+00 | 4.29E-01 | 1.88E+00
Lead. 5.00E-04]lb/mmscf |[3] 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.71E-04 | 3.90E-05 | 1.71E-04
Greenhouse Gases . } B )
Cco, ’ 116.97608|Ib/MMBtu ([5],[7] 3.58E+00 | 1.57E+01 | 9.31E+03 | 4.08E+04 | 9.31E+03 | 4.08E+04
CH, 2.20E-03|Ib/MMBtu |[5] 6.75E-05 | 2.95E-04 | 1.75E-01 | 7.68E-01 | 1.75E-01 | 7.69E-01
N,O 2.20E-04|lb/MMBtu |[5] 6.75E-06 | 2.95E-05 | 1.75E-02 | 7.68E-02 | 1.75E-02 | 7.69E-02
CO,e na na [5] 3.58E+00 | 1.57E+01 | 9.32E+03 | 4.08E+04 | 9.32E+03 | 4.08E+04
Hazardous Air Pollutants ) L . _
Benzene (71-43-2) 2.10E-03}Ib/mmscf [[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.17E-04 | 1.64E-04 | 7.18E-04
1,4-Dichlorobenzene (106-46-7) 1.20E-03 |Ib/mmscf |[4] 3.60E-08 | 1.58E-07 | 9.36E-05 | 4.10E-04 | 9.36E-05 | 4.10E-04
Formaldehyde (50-00-0) 7.50E-02|Ib/mmscf |[4] 2.25E-06 | 9.86E-06 | 5.85E-03 | 2.56E-02 | 5.85E-03 | 2.56E-02
n-Hexane (110-54-3) 1.80E+00}lb/mmscf |[4] 5.40E-05 | 2.37E-04 | 1.40E-01 | 6.15E-01 | 1.40E-01 | 6.15E-01
Toluene {108-88-3) 3.40E-03|Ib/mmscf |[4] 1.02E-07 | 4.47E-07 | 2.65E-04 | 1.16E-03 | 2.65E-04 | 1.16E-03
Polycyclic Organic Matter (POM) 6.98E-04|Ib/mmscf |[4] 2.09E-08 | 9.17E-08 | 5.45E-05 | 2.39E-04 | 5.45E-05 | 2.39E-04
2-Methyinaphthalene : 2.40E-05 |Ib/mmscf  |[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.20E-06 | 1.87E-06" | 8.20E-06
3-Methylcholanthrene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
7,12- Dimethylbenz(a)anthracene 1.60E-05 |Ib/mmscf |[4] 4.80E-10 | 2.10E-09 | 1.25E-06 | 5.47E-06 | 1.25E-06 | 5.47E-06
Acenaphthene 1.80E-06 |Ib/mmscf |[[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Acenaphthylene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Anthracene 2.40E-06 |Ib/mmscf |[4] 7.20E-11 | 3.15E-10 | 1.87E-07 | 8.20E-07 | 1.87E-07- | 8.20E-07
Benz({a)anthracene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Benzo(a)pyrene 1.20E-06 |Ib/mmscf |[4] - 3.60F-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Benzo(b)fluoranthene 1.80E-06 |lb/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Benzo(g,h,i)perylene 1.20E-06 {Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Benzo(k)fluoranthene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07- | 6.15E-07
Chrysene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Dibenzo{a,h)anthracene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.10E-07 | 9.36E-08 | 4.10E-07
Fluoranthene 3.00E-06 |Ib/mmscf |[4] 9.00E-11 | 3.94E-10 | 2.34E-07 | 1.02E-06 | 2.34E-07 | 1.03E-06
Fluorene 2.80E-06 |Ib/mmscf |[4] 8.40E-11 | 3.68E-10 | 2.18E-07 | 9.57E-07 | 2.18E-07 | 9.57E-07
Indeno(1,2,3-cd)pyrene 1.80E-06 |Ib/mmscf |[4] 5.40€-11 | 2.37€-10 | 1.40E-07 | 6.15E-07 | 1.40E-07 | 6.15E-07
Naphthalene (91-20-3) 6.10E-04|lb/mmscf  |[4] 1.83E-08 | 8.02E-08 | 4.76E-05 | 2.08E-04 | 4.76E-05 | 2.08E-04
Phenanathrene 1.70E-05 |Ib/mmscf |[4] 5.10E-10 | 2.23E-09 | 1.33E-06 | 5.81F-06 | 1.33E-06 | 5.81E-06
Pyrene 5.00E-06 |Ib/mmscf |[4] 1.50E-10 | 6.57E-10 | 3.90E-07 | 1.71E-06 | 3.90E-07 | 1.71E-06
Arsenic (7440-38-2) 2.00E-04|lb/mmscf |[4] 6.00E-09 | 2.63E-08 | 1.56E-05 | 6.83E-05 | 1.56E-05 | 6.84E-05
Beryllium (7440-41-7) 1.20E-05]Ib/mmscf |[4] 3.60E-10 | 1.58E-09 | 9.36E-07 | 4.10E-06 | 9.36E-07 | 4.10E-06
Cadmium (7440-43-9) 1.10E-03|Ib/mmscf |[4] 3.30E-08 | 1.45E-07 | 8.58E-05 | 3.76E-04 | 8.58E-05 | 3.76E-04
Chromium (7440-47-3) 1.40E-03|Ib/mmscf |[4] 4.20E-08 | 1.84E-07 | 1.09E-04 | 4.78E-04 | 1.09E-04 | 4.78E-04
Cobalt (7440-48-4) 8.40E-05|Ib/mmscf |[4] 2.52E-09| 1.10E-08 | 6.55E-06 | 2.87E-05 | 6.55E-06 | 2.87E-05
Lead (7439-92-1) 5.00E-04{Ib/mmscf |[3] 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.71E-04 | 3.90E-05 | 1.71E-04
Manganese (7439-96-5) 3.80E-04|Ib/mmscf |[4] 1.14E-08 | 4.99E-08 | 2.96E-05 | 1.30E-04 | 2.97E-05 | 1.30E-04
Mercury (7439-97-6) 2.60E-04 |lb/mmscf |[4] 7.80E-09 | 3.42E-08 | 2.03E-05 | 8.88E-05 | 2.03E-05 | 8.89E-05
Nickel (7440-02-0) 2.10E-03|lb/mmscf |[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.17E-04 | 1.64E-04 | 7.18E-04
Selenium {7782-49-2) 2.40E-05 |Ib/mmscf |[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.20E-06 | 1.87E-06 | 8.20E-06
Total HAPs 5.67E-05 | 2.48E-04 | 1.47E-01 | 6.45E-01 | 1.47E-01 ] 6.45E-01
Hazardous Air Contaminants . . o e E )
Ammonia (7664-41-7) [8] 0.00E+00 | 0.00E+00| 1.71E-01 | 7.51E-01 | 1.71E-01 | 7.51E-01
Hydrogen Sulfide (7783-06-4) [9] 0.00E+00 | 0.00E+00 | 3.40E+00 | 1.49E+01 | 3.40E+00 | 1.49E+01

[1] Draft AP-42, Section 2.4 "Municipal Solid Waste Landfills" (10/08) Table 2.4-4
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Project B2202402.01 Waupaca AD1
Potential to Emit Calculations

Flare Potential Emissions

[2] AP-42 Section 1.4 "Natural Gas Combustion" (7/98) Table 1.4-2

[3] Assume PM = PM10 = PM2.5

[4] AP-42 Section 1.4 "Natural Gas Combustion" (7/98) Table 1.4-2

[5] 40 CFR Part 98, Subpart C, Tables C-1 and C-2

CO2e emission rate calculated based on Global Warming Potential (GWP) from Table A-1 to Subpart A of Part 98

Mass EF Mass EF
IGHG Poliutant GWP (kg/MMBtu) |(lb/MMBtu)
CO2 1 5.31E+01 1.17E+02|Conversion factor:
CH, 25 1.00E-03 2.20E-03 2.2046 Ib/kg
N,O 298 1.00E-04 2.20E-04

[6] SO2 from combusting biogas based on H2S content of gas

Flaring can occur prior to H2S removal, afte‘f H2S removal, after dehydration/polishing, or after CO2 removal.

Worst case H2S concentration from these three streams is anticipated to be 500 ppm .
S02 emission rate conservatively based on a 500 ppm maximum concentration of hydrogen sulfide in the biogas sent to the ﬂare
assuming all hydrogen sulfide is converted to sulfur dioxide.

2H,5 + 30, --> 250, + 2H,0

Universal Gas Constant R = 0,08266 L*atm*mol-1*K-1 (

p= : 1 atm

T= . 298 K

V/n = Molar Volume = RT/P 24.45388 L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 453.6 g/lb

Molar emission rate of H2S 9.96E-02 Ibmol H2S/hr (  3.40E+00 lb H2S/hr)

Molar Emission Rate of H2S - Example Calculation: 1300 scfm biogas * 500 cf HZS/ 1076 cf biogas * 1 g-mole H2s/24.45 L H2S * 28.317 L/cf * 11b/453 g * 60 min/h;'
SO2 Emission rate 6.38E+00 |b SO2/hr

Mass Emission Rate of SO2 - Example Calculation: 0.1 Ib-mol H2S/hr * 2 mol S02/2 mol H2S * 64.1 Ib SO2/Ib-mol SO2

[7] CO2 from the digester is not included in this calculation because it is accounted for in the emissions calculations for the CO2 removal process which assumes all CO2 in the
biogas is emitted

[8] Ammonia emission rate assumes no ammonia is combusted in the flare.

Worst case NH3 concentration is anticipated to be 20 ppm

Universal Gas Constant R = 0.08206 L*atm*mol-1*K-1

P= 1 atm

T= 298 K

V/n = Molar Volume = RT/P : 24.45388 L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 453.6 g/lb .

Molar emission rate of NH3 3.986-03 Ibmol NH3/hr ( 1.71E-01 Ib NH3/hr)

[9] Hydrogen sulfide emission rate assumes no hydrogen sulfide is. combusted in the flare.
Worst case H2S concentration is anticipated to be 500 ppm

Universal Gas Constant R = 0.08206 L*atm*mol-1*K-1

P= 1 atm

T= 298 K

V/n = Molar Volume = RT/P 24.45388 L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 453.6 g/lb

Molar emission rate of H2S : 9.96E-02 Ibmol H2S/hr ( 3.40E+00 Ib H2S/hr)
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Project B2202402.01 WaupacaAD1
Potential Emissions Calculations

€O, Removal System Potential Emissions

Inlet Stream Data from Biogas Upgrader System Specification Sheets

Nominal Maximum
Value Value Units
Gas Flow: - 631 1157 SCFM
Nominal Maximum
Value Value Units
Gas Composition:
CH, 60.0 70.0 % by volume
Co, 39.7 55 % by volume
0, 0.1 0.2 . % by volume
N, 0.2 1.2 % by volume
H, 0" Saturated
H,S _|500 2500 ppmv
VoC 150 200 mg/m’
NH; 10 20 ppmv

Potential hourly emission rates are calculated based on maximum gas flow rate and maximum design pollutant
concentrations, which are reflective of non-steady-state operation.

Potential annual emissions are calculated based on nominal gas flow rate and nominal design pollutant concentrations
which are reflective of steady-state operation.

€O, Potential Emissions

R Constant . 0.73024 ft**atm*R ™ *lb-mol™
Ib CO,/Ib mol 44 .

Potential Hourly CO2 Emission Rate
Conservatively assume all CO, in inlet stream is emltted at the maximum flow rate and CO, concentration

Assume mole % = volume %
1157 scfm * molar concentration* 1 atm / (0.73024 ft**atm*R-1*Ib-mol-1 * (68+460.67)R) = Ib mol/mm
1.65 b mol/min
4,352 Ib/hr CO,

Potential Annual CO2 Emissions
Conservatively assume all CO, in |n|et stream is emitted, at the nomial flow rate and CO, concentration
Assume mole % = volume % .
631 scfm * molar concentration* 1 atm / (0.73024 ft3*atm*R-1*Ib-mol-1 * (68+460.67)R) = Ib mol/min
0.65 |b mol/min
1,713 Ib/hr CO,
7,503 tpy CO,

VOC Potential Emissions

Potential Hourly VOC Emission Rate

Conservatively assume all VOC in inlet stream is emitted, at the maximum flow rate and VOC concentration

1157 scfm * (60 min/hour) * (1 m%/35.315 %) * concentration {mg/m’) * (1 g/1000 mg) * (11b/453.592g) = Ib/hr
0.867 Ib/hr vOC

Potential Annual VOC Emissions
Conservatively assume all VOC in inlet stream is emitted, at the nommal flow rate and VOC concentratlon
631 scfm * (60 min/hour) * (1 m%/35.315 %) * concentration (mg/m® ) (1g/1000 mg) * (1 1b/453.592 g) = Ib/hr
0.355 Ib/hr vOC
1.55 tpy VOC

Note: Although ammonia and hydrogen sulfide may be present in low quantities in the gases emitted from the CO2 removal system,
emissions of these pollutants are already accounted for in the flare emissions calculations. :
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Project B2202402.01

Flare Estimated Actual Emissions

Waupaca AD1
Estimated Actual Emissions Calculations

Pilot Light Capacity 0.5 c¢fm Maximum Annual Biogas Flaring Volume 70.00 MMscf/year
Flaring Capacity 1300 cfm Maximum Biogas H2S Content (sent to flare) 500 ppm
Natural Gas Heating Value 1020 Btu/scf .
Pilot Light Emergency Flaring Total
Emission
Pollutant Factor Units Reference Ib/hr tpy Ib/hr tpy Ib/hr tpy
Criteria Pollutants S A . L : - .
NOx 39(Ib/mmscf |[1] 1.17E-03 | 5.12E-03 | 3.04E+00 | 1.37E+00 | 3.04E+00| 1.37E+00
CcO 46|lb/mmscf |[1] 1.38E-03 | 6.04E-03 | 3.59E+00 | 1.61E+00 | 3.59E+00 | 1.62E+00
PM 7.6]lb/mmscf |[2] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.66E-01 | 5.93E-01 | 2.67E-01
PMy, 7.6|Ib/mmscf  [{2],3] 2.28E-04 | 9.99E-04 | 5.93E-01 | 2.66E-01 | 5.93E-01 | 2.67E-01
PM;s 7.6|Ib/mmscf  [[2],[3] 2.28E-04 | 9.99E-04 | S.93E-01 | 2.66E-01 | 5.93E-01 | 2.67E-01
SO, 0.6{Ib/mmscf |[2],[6] 1.80E-05 | 7.88E-05 | 6.38E+00 | 2.86E+00 | 6.38E+00 | 2.86E+00
vVoC 5.5[lb/mmscf {[2] 1.65E-04 | 7.236-04 | 4.296-01 | 1.93E-01 | 4.29E-01 | 1.93E-01
Lead 5.00E-04[Ib/mmscf  [[3] - 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.75E-05 | 3.90E-05 |.1.76E-05
Greenhouse Gases j Lo i I . I
Co, : 116.97608|Ib/MMBtu |[5],[7] 3.58E+00 | 1.57E+01 | 9.31E+03 | 4.18E+03 | 9.31E+03 | 4.19E+03
CH, 2.20E-03|Ib/MMBtu |[5] 6.75E-05 | 2.95E-04 | 1.75E-01 | 7.87E-02 | 1.75E-01 | 7.90E-02
N,O 2.20E-04|Ib/MMBtu |[5] 6.75E-06 | 2.95E-05 | 1.75E-02 | 7.87E-03 | 1.75E-02 | 7.90E-03
CO,e na na [5] 3.58E+00 | 1.57E+01 | 9.32E+03 | 4.18E+03 | 9.32E+03 | 4.20E+03
Hazardous Air Pollutants : . : i :
Benzene (71-43-2) 2.10E-03|Ib/mmscf |[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.35E-05 | 1.64E-04 | 7.38E-05
1,4-Dichlorobenzene (106-46-7) 1.20E-03[Ib/mmscf |[4] 3.60E-08 | 1.58E-07 | 9.36E-05 | 4.20E-05 | 9.36E-05 | 4.22E-05
Formaldehyde (50-00-0) 7.50E-02|lb/mmscf |[4] 2.25E-06 | 9.86E-06 | 5.85E-03 | 2.63E-03 | 5.85E-03 | 2.63E-03
n-Hexane (110-54-3) 1.80E+00|lb/mmscf |[4] 5.40E-05 | 2.37E-04 | 1.40E-O1 | 6.30E-02 | 1.40E-01 | 6.32E-02
Toluene (108-88-3) 3.40E-03|Ib/mmscf |[4] 1.02E-07 | 4.47E-07 | 2.65E-04 | 1.19E-04 | 2.65E-04 | 1.19E-04
Polycyclic Organic Matter (POM) 6.98E-04|Ib/mmscf [[4] 2.09E-08 | 9.17E-08 | 5.45E-05 | 2.44E-05 | 5.45E-05 | 2.45E-05
2-Methylnaphthalene 2.40E-05 |Ib/mmscf |[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.40E-07 | 1.87E-06 | 8.43E-07
3-Methylcholanthrene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
7,12- Dimethylbenz(a)anthracene 1.60E-05 |Ib/mmscf |[4] 4.80E-10 | 2.10E-09 | 1.25E-06 | 5.60E-07 | 1.25E-06 | 5.62E-07
Acenaphthene 1.80E-06 |Ib/mmscf |([4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Acenaphthylene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Anthracene 2.40E-06 |Ib/mmscf |([4] 7.20E-11 | 3.15E-10 | 1.87E-07 | 8.40E-08 | 1.87E-07 | 8.43E-08
Benz(a)anthracene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Benzo(a)pyrene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.20E-08 | 9.36E-08 | 4.22E-08
Benzo(b)fluoranthene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Benzo(g,h,i)perylene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.20E-08 | 9.36E-08 | 4.22E-08
Benzo(k)fluoranthene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Chrysene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40E-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Dibenzo(a,h)anthracene 1.20E-06 |Ib/mmscf |[4] 3.60E-11 | 1.58E-10 | 9.36E-08 | 4.20E-08 | 9.36E-08 | 4.22E-08
Fluoranthene 3.00E-06 |Ib/mmscf |[4] 9.00E-11 | 3.94E-10 | 2.34E-07 | 1.05E-07 | 2.34E-07 | 1.05E-07
Fluorene 2.80E-06 |Ib/mmscf |[4] 8.40E-11 | 3.68E-10 | 2.18E-07 | 9.80E-08 | 2.18E-07 | 9.84E-08
Indeno(1,2,3-cd)pyrene 1.80E-06 |Ib/mmscf |[4] 5.40E-11 | 2.37E-10 | 1.40£-07 | 6.30E-08 | 1.40E-07 | 6.32E-08
Naphthalene (91-20-3) 6.10E-04 |Ib/mmscf |[4] 1.83E-08 | 8.02E-08 | 4.76E-05 | 2.14E-05 | 4.76E-05 | 2.14E-05
Phenanathrene 1.70E-05 |Ib/mmscf |[4] 5.10E-10 | 2.23E-09 | 1.33E-06 | 5.95E-07 | 1.33E-06 {:5.97E-07
Pyrene 5.00E-06 |Ib/mmscf |[4] 1.50E-10 | 6.57E-10 | 3.90E-07 | 1.75E-07 | 3.90E-07 | 1.76E-07
Arsenic (7440-38-2) 2.00E-04|Ib/mmscf |[4] 6.00E-09 | 2.63E-08 | 1.56E-05 | 7.00E-06 | 1.56E-05 | 7.03E-06
Beryllium (7440-41-7) 1.20E-05|Ib/mmscf  |[4] 3.60E-10 | 1.58E-09 | 9.36E-07 | 4.20E-07 | 9.36E-07 | 4.22E-07
Cadmium (7440-43-9) 1,10E-03 |Ib/mmscf |[4] 3.30E-08 | 1.45E-07 | 8.58E-05 | 3.85E-05 | 8.58E-05 | 3.86E-05
Chromium (7440-47-3) 1.40E-03|Ib/mmscf  [[4] 4.20E-08 | 1.84E-07 | 1.09E-04 | 4.90E-05 | 1.09E-04 | 4.92E-05
Cobalt (7440-48-4) 8.40E-05 |Ib/mmscf  |[4] 2.52E-09 | 1.10E-08 | 6.55E-06 | 2:94E-06 | 6.55E-06 | 2.95E-06
Lead (7439-92-1) 5.00E-04|Ib/mmscf  [[3] 1.50E-08 | 6.57E-08 | 3.90E-05 | 1.75E-05 | 3.90E-05 | 1.76E-05
Manganese (7439-96-5) 3.80E-04|Ib/mmscf  |[4] 1.14E-08 | 4.99E-08 | 2.96E-05 | 1.33E-05 | 2.97E-05 | 1.33E-05
Mercury (7439-97-6) 2.60E-04|Ib/mmscf |[4] 7.80E-09 | 3.42E-08 | 2.03E-05 | 9.10E-06 | 2.03E-05 |.9.13E-06
Nickel (7440-02-0) 2.10E-03|Ib/mmscf  |[4] 6.30E-08 | 2.76E-07 | 1.64E-04 | 7.35E-05 | 1.64E-04 | 7.38E-05
Selenium (7782-49-2) 2.40E-05|lb/mmscf [[4] 7.20E-10 | 3.15E-09 | 1.87E-06 | 8.40E-07 | 1.87E-06 | 8.43E-07
Total HAPs 5.67E-05 | 2.48E-04 | 1.47E-01 | 6.61E-02 | 1.47E-01 | 6.63E-02
Hazardous Air Contaminants o - . o i . B L
Ammonia (7664-41-7) [8] 0.00E+00 | 0.00E+00 | 1.71E-01 | 6.00E-03 | 1.71E-01 | 6.00E-03
Hydrogen Sulfide (7783-06-4) 91 0.00E+00 | 0.00E+00 | 3.40E+00 | 1.19E-01 [ 3.40E+001{ 1.19E-01

[1] Draft AP-42, Section 2.4 "Municipal Solid Waste Landfills" (10/08) Table 2.4-4
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Project B2202402.01 Waupaca AD1
Estimated Actual Emissions Calculations

Flare Estimated Actual Emissions

[2] AP-42 Section 1.4 "Natural Gas Combustion" (7/98) Table 1.4-2

(3] Assume PM = PM10 = PM2.5 .

[4] AP-42 Section 1.4 "Natural Gas Combustion” (7/98) Table 1.4-2

5140 CFR Part 98, Subpart C, Tables C-1 and C-2

CO2e emission rate calculated based on Glébal Warming Potential (GWP) from Table A-1 to Subpart A of Part 98

] Mass EF Mass EF
GHG Pollutant ) GWP (ke/MMBtu) |(Ib/MMBtu)
CO2 1 5.31E+01 1.17E+02]Conversion factor:
CH, : 25 1.00E-03] : 2.20E-03 2.2046 Ib/kg
NZD. . 298 1.00E-04 2.20E-04

[6] SO2 from combustlng blogas based on H2S content ofgas

Flaring can occur prior to H2S removal, after H2S removal, after dehydration/polishing, or after CO2 removal

Worst case H2S concentration from these three streams is anticipated to be 500 ppm

SO2 emission rate conservatively based on a 500 ppm maximum céncentration of hydrogen sulfide in the biogas sent to the flare
assuming all hydrogen sulfide is converted to sulfur dioxide.

2H,S + 30, --> 250, + 2H,0

Universal Gas Constant R ="

0.08206 L*atm*mol-1*K-1

P= 1 atm

T= 298 K

V/n = Molar Volume = RT/P 24.45388 L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 453.6 g/ib

Molar emission rate of H2S 9.96E-02. Ibmol H2S/hr ) { 3.40E+00 b H2S/hr)

Molar Emission Rate of H2S - Example Calculation: 1300 scfm biogas * 500 cf H2S/ 106 cf biogas * 1 g-mole H2s/24.45 L H2S * 28.317 L/cf* 1 Ib/453 £ * 60 min/hr
$0O2 Emission rate 6.38E+00 b SO2/hr .
Mass Emission Rate of SO2 - Example Calculatlon 0.1 Ib-mol H2S/hr * 2 mol 502/2 mol H2$ * 64.1 b SOZ/Ib -mol SO2
Molar Annual Emissions of H2S based on 70 mmscf gas ﬂared/year : :
89.35 Ibmol H2S/year ( 3.05E+03" Ib H2S/year)

Molar Annual Emissions of H2S - Example Calculatlon 70 x 1076 scf biogas/year * 500 cf H2S/ 1076 cf biogas * 1 g-mole H25/24.45 L H2S * 28.317 L/cf * 11b/453 gr
s02 Annual Emissions ! 5.73E403 |b SO2/year ( 2.86E+00 tonis SO2/year)

Annual Emissions of SO2 - Example Calculatlcn 89.35 Ib-mol H2S/year * 2 mol $02/2 mol H2S * 64.1 Ib SO2/Ib-mol SO2

[7] €O2 from the digester is not included in this calculation because it is accounted for in the emissions calculations for the CO2 removal process which assumes all CO2 in the
biogas is emitted

[8] Ammonia emission rate assumes no ammonia is combusted in the flare.

Worst; case NH3 concentration is anticipated.to be 20 ppm

Unbiversal Gas Constant R =

0.08206 L*atm*mol-1*K-1

P= . 1atm

T= ) 298'K

V/n = Molar Volume = RT/P 24.45388 L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 4536 g/lb _

Molar emission rate of NH3: 3.98E-03 Ibmol NH3/hr { 1.71E-01 |b NH3/hr)

[9] Hydrogen sulfide emission rate assumes no hydrogen sulfide is combusted in the flare.

Worst case H2S concentration is anticipated to be 500 ppm

Universal Gas Constant R =

0.08206 L*atm*mol-1*K-1

P= 1 atm

T= 298 K

V/n = Molar Volume = RT/P’ 24.45388 - L/g-mole

Conversion Factor 28.317 L/cf

Conversion Factor 453.6 g/lb

Molar emission rate of H2S 9.96E-02 Ibmol H2S/hr . \ ( 3.40E+00 Ib H2S/hr)
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Estimated Actual Calculations

CO, Removal System Estimated Actual Emissions

Inlet Stream Data from Biogas Upgrader System Specification Sheets

Nomtnal Maximum
. Value Value Units
IGas Flow: 1631 1157 SCFM
Nominal Maximum
Value Value Units
Gas Composition:
CH, 60.0 70.0 % by volume
o, 39.7 55 % by volume
0, 0.1 02 . % by volume
N; 0.2 1.2 % by volume
H,0 Saturated
H,S _|500 2500 ppmv
voC 150 200 mg/m?
NH;3 10 20 ppmv

Potential hourly emission rates are calculated based on maximum gas flow rate and maximum design pollutant
concentrations, which are reflective of non-steady-state operation. '

Potential annual emissions are calculated based on norninal gas flow rate and nominal design pollutant concentrations
which are reflective of steady-state operation.

CO, Potential Emissions

R Constant 0.73024 ft**atm*R™ *Ib-mol ™
Ib CO,/Ib mol 44

Potential Hourly CO2 Emission Rate
Conservatively assume all CO, in inlet stream is emitted, at the maximum flow rate and CO, concentration

Assume mole % = volume % .
1157 scfm * molar concentration* 1 atm /(0.73024 &3*atm*R 1*Ib-mol-1 * (68+460. 67)R) Ib mol/min
1.65 Ib mol/min
4,352 Ib/hr CO,

Potential Annual CO2 Emissions
Conservatively assume all CO, in inlet stream is emitted, at the nomial flow rate and CO, concentration -
Assume mole % = volume % -
631 scfm * molarconcentration* 1 atm / (0.73024 ﬂa*atm*R 1*|b-mol-1 * (68+460.67)R) = Ib mol/min
0.65 Ib mol/min
1,713 Ib/hr CO,
7,503 tpy CO,

VOC Potential Emissions

Potential Hourly VOC Emission Rate

Conservatively assume all VOC in inlet stream is emitted, at the maximum flow rate and VOC concentratlon

1157 scfm * {60 min/hour) * (1 m>/35.315 ft°) * concentration (mg/m®) * (1 /1000 mg) * (1 1b/453.592 g) = Ib/hr
0.867 Ib/hr vOC Co '

Potential Annual VOC Emissions
Conservatlvely assume all VOC in inlet stream is emitted, at the nominal ﬂow rate and VOC concentration
631 scfm * (60 min/hour) * (1 m?/35.315 ft?) * concentration (mg/m®) * (1 g/1000 mg) * (1 1b/453.592 g) = Ib/hr
0.355 Ib/hr vOC ’ :
1.55 tpy VOC

Note: Although ammonia and hydrogen sulfide may be present in low quantities in the gases emitted from the CO2 removal system,
emissions of these pollutants are already accounted for in the flare emissions calculations.
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Appendi‘x F

Biogas Hydrogen Sulfide Data — Salisbury, VT Co-Digestion Facility"‘

BRAUN
INTERTEC



Standard

Mean + 2 Standard

Mean H2S Deviation, Deviations,
. Salisbury (Both Digesters) | Content, ppm ppm H2S ppm H2S

January 209.0 101.4 411.7
Februaary 150.2 71.7 2935
March 74.5 25.0 124.5
April 246.6 115.7 478.0
May 217.4 65.0 '347.5
June 253.6 59.5 372.6
July 201.8 37.7 277.1
August 193.7 484 1290.4
September 211.0 63.4 337.8
October 265.1 46.5 358.1
November 313:1 - 69.0 451.0
December 232.4 ' 65.8 364.1
MAX 478.0




