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James Alexander

Magellan EnviroGas - Monroeville
5160 Parkstone Drive, Suite 260
Chantilly, VA 20151-3813

RE:  Request for Determination ~ Landfill Gas Processing System at Monrocvilte Landfill

Dear Mr. Alexander:

Based upon review of the information contained in your submittal received by the Department on January 22, 2004,
regarding the Magellan EnviroGas Monroeville facility, we are pleased to inform you that the Department has
determined that an Air Quality Installation Permit and Operating Permit are not required. This determination is based
on the information provided at our meeting on January 22, 2002, and the fact that all the waste gas streams will be
directed back to the flare operated at the Monroeville Landfill. In addition, the thermal oxidizer must be physically
disconnected and may not operate. During any periods that the Monroeville Landfill flare is not operational, the

Magellan Facility shall not operate,

Pleased be advised that although this equipment does not require an installation permit, all emission limitations, work
practices and other applicable requirements of Article XXI still apply. The Department reserves the right to require an
Installation Permit in the future if the equipment causes air pollution in violation of the applicable regulations, odor or
fugitive dust problems, or if permitting criteria change. Please also be advised that changes to the operation and/or

installation of additional or different equipment may require an Air Quality Permit.

This determination is important to you and we recommend that you retain this letter for future reference if ever needed.
We wish to thank you for your cooperation, timely submitta and patience in this matter. If you have any questions
concerning this determination, or if I can be of further assistance, pleasc feel fiee to give me a call at (412) 578-8115.

Yours very truly,

andra Etze
Chief Engineer

e Edwin J. Taylor, Air Quality Engineer
James Thompson, Section Head, Enforcement
Determinations file

25.C5.0303
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LU0 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTEGTION
BUREAU OF AIR QUALITY

AIR POLLUTION CONTROL ACT COMPLIANCE REVIEW FORM

Fully and accurately provide the following infermation, as speclfied. Attach additional sheets as necessary.

Type of Compliance Review Form Submittal {(check all that apply)

Original Filing Date of Last Compliance Review Form Flling:

[1 Amended Filing / /

Type of Submittal

[ New Plan Approval [0 New Operating Permit ]  Renewal of Operating Permit

[l Extension of Plan Approval [] Change of Ownership [  Periodic Submission (@ 6 mos)
Other:  New ACHD Installation Permit Application

TEER A 3
. eonioyy

T

Name of AppllcanHPermltteel( ‘applicant")
{non-corporations-attach decumentation of legal name)

Magellan EnviroGas Monroevills, LLC

Address 600 Thomas Street

Monroeville, PA 15146

Telephone  (703) 263-0200 Taxpayer [D#  04-3771152

Permit, Plan Approval or Application ID#

Identify the form of management under which the applicant conducts its business (check appropriate

box)

O] Individual { ] syndicate [J Government Agency

Ol Municipality [0 Municipal Authority [0 Joint Venture

[l Proprietership [0 Fictitious Name O Association

[J Public Corporation [ Partnership X1 Other Type of Business, specify below:
[ Private Corporation [ Limited Parinership Limited Liability Company

Describe below the type(s) of business activities performed.
Landfill Gas Processing System

Extract Methane Gas and return waste gas to the flare owned by Waste Management.




—
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. . IRECARDING “ARBLIGANTY | &
If appllcant is a corporatlon ora lelSIOﬂ or other unit of a corporation, provide tha names, principal
places of business, state of incorporation, and taxpayer ID numbers of all domestic and foreign parent
corporations (including the ultimate parent corporation), and all domestic and foreign subsidiary
corporations of the ultimate parent corporation with operations in Pennsylvania, Please include alil
corporate divisions or units, (whether incorporated or unincarporated) and privately held corporations.
(A diagram of corporate relationships may be provided to illustrate corporate relationships.) Attach
additional sheets as necessary.

Relationship

. Principal Places State of h
Unit Name of Business Incorporation Taxpayer ID to Applicant
Magellan Carbon 5160 Parkstone Dr | Delaware 54-1814283 Parent of Magellan
Fusls, L.L.C. Suilte 260 EnviroGas Partners,
Chantilly, VA LLC
20151
Mageollan 5160 Parkstone Dr | Delaware 30-0196463 Parent of Applicant,
EnviroGas Suite 260 Magellan EnviroGas
Partners, LLC Chantilly, VA tMonroeville, LL.C
20151 . .

Pennsy!vama FaCIIItles List the name and Iocatlon (mallmg address municipality, county), telephone
number, and relationship to applicant (parent, subsidiary or general partner) of applicant and all Related
Parties’ places of business, and facilities in Pennsylvania. Attach additional sheets as necessary.

County and Telephone | Relationship

Unit Name Street Address Municipality No. to Applicant
Magellan Pleasant Valley Road Westmoreland {703) 263- Sister Operating

EnviroGas Valley, Irwin, PA 15642 0200 facility -
LLC Subsidiary of

Magellan
EnviroGas
Partners, LLC

Provide the names and business addresses of all general partners of the applicant and parent and
subsidiary corporations, If any.

Name Businaess Address
Magellan Carbon Fuels, L.L.C. 5160 Parkstone Drive, Suite 260, Chantilly, VA 20151
Magellan EnviroGas Partners, LLC 5160 Parkstone Drive, Suite 260, Chantilly, VA 20151
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List the names and business address of persons with overall management responsibility for the process
being permitted (i.e. plant manager).

Name

Business Address

James Alexander

5180 Parkstone Drive, Suite 260, Chantilly, VA 20151

Plan Approvals ot Operating Permits.

List all plan approvals or operating permits issued by the
Department or an approved local air pollution contrel agency tinder the APCA to the appticant or related
parties that are currently in effect or have been in effect at any fime 5 years prior to the date on which this
form Is notarized. This list shall include the plan approval and operating permit numbers, locatlons,
issuance and expiration dates. Attach additional sheets as necessary.

Air Contamination Plan Approva" Issuance Expll’atiOH
Source Operating Permit# Location Date Date
Request for Exempt Valley Landfill 12/13/03 No expiration

Determination

Pleasant Valley Road

irwin, PA

date - as long as
waste gas
returned to
Waste
Management, or
newly installed
equipment does
not produce
incremental
emissions.
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Campliance Background. (Note: Copies of specific documents, if applicable, must be made available to
the Department upon its request,) List all documented conduct of violations or enforcement actions
identified by the Department pursuant to the APCA, regulations, terms and conditions of an operating
permit or plan approval or order by applicant or any related party, using the following format grouped by
source and location in reverse chronological order. Attach additional sheets as necessary, See the
definition of “documented conduct" for further clarification. Uniess specifically directed by the
Department, deviations which have been previously reported to the Department in writing, relating to
monitoring and reporting, need not he reported.

Stafus:
Plan Litigation
Approvall Nature of Type of Existing/Continuing Dollar

Operating Dacumented Department or Amount

Date Location Permit# Conduct Action Corrected/Date Penalty
NA NIA NIA $
$
5
3
$
$
3
$
5
3

List all Incidents of deviations of the APCA, regulations, terms and conditions of an operating permit or
plan approval or order by applicant or any related party, using the following format grouped by scurce
and location in reverse chronological order. This list must include items both currently known and
unknown to the Department. Attach additional sheets as necessary. See the definition of “deviations"

for further clarification.

Incident Status:

Litigation
Existing/Continuing
Plan Approval/ Nature of Or
Date Location Operating Permit# Deviation Corrected/Date

NIA

CONTINUING OBLIGATION, Applicant is under a continuing obligation to update this form using the
Compliance Review Supplemental Form if any additional deviations occur between the date of

submission and Department action on the application.
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l, James being duly sworn according to the law depose and state, under penalty of law as
Alexander

provided in 18 Pa. C.8. §4944 and Section 3(b)(2) of the Alr Pollution Conirol Act, 35 P.S. §4009(b)(2), that

| am the representative of the Applicant/Permittee, identified above, authorized to make this affidavit. {

further state that the infarmation provided with this form, after reasonable [nquiry, is true and complete

to the hest of my belief and that there are reasonable proceduses | a to insure that documented

conduct and deviations are identified and made part of the compliaffice revjew information contained in

the Comptiance Review Form.

[T
At T

Son Rb ey,
_ﬁ.'-t,,l’.,‘b . .-
Ly, [

e " S %;L k W\
Lol ~ " Bignature
) - r. r N
P N /\lamar)Alaxander

Name (Print or Type}

President

O Title NI
Swom. 40 and RRLAARE

1o, 200

ls‘?mscribed pefore me thisZO"”‘day of

A

Attach Copy of Articles of |ntorgoréitaii‘£

S \\:-- Wf
it -” --_’ ; . “ 3 {‘!l‘: 14 ;
Mﬂ. A IR A
Notary Public Affix Corporate Seal ah:q-“--l,‘.--‘ o

LIW? C&mm e[S g y e 3 /5-, Ag §"  {For Corperations, seelnstructions‘f-Iﬁ‘gff'tiétldh"ﬂ..—-.

ragarding corporate seal and stgnatures.)

S isganaiet



CERTIFICATE o; FORMATION
)
MAGELLAN ENVIROGAS MONROEVILLE, LIC

Thi3 Certificats of Formation af Msgellan RaviroGas Motrogville, LLC ((he “Limited

mmqmmammmmmmmmﬁwmm@amm

to form a [imited linbility companymdﬁtmmlmmumitﬁduahﬂity Compatty Att, 6

L} [ ]
Del C. {18101 et yeq., &9 amended frant Hme to time (the Act™),

Name, The fime of the timited lability company formed heteby 1u:
Mngdhﬂﬁﬂﬁmﬂash{nmnaﬁﬂe,lm.
 ohe sitdress of fhie registered office of i Limited Liability

2.
Company in tho Stete of Delawace i

494 Delaware Aveaue, 10 Floar
P.O. Boc 2306

County of New Castle
Wilmingtom, Delavare 19853,

I‘hemmewdaddmssnt‘tharegistuedagantfmmvicc of

s the LAmbed Lishility Company iu the Stato of Delawsre, requited 10 ba maintabicd by

progiss "
Yection 18-104 of the Aot, is:

Delawsre Corporate ne.
294 Dilarerare Avene, 10% Floor
.0, Box 2306

County of Now Castle
Wilmington, Delawars 19893,

I WITHESS WHEREOF, fhe mdetsigned i s dhuly executed €his

Certificats of Foometion. aﬂ)
By: Jaelo

{72V el]

Nam{: fume T, Alexander
Titla: ed Person

State of Delawara
Secretary of Stats
Division of Corpocations
Delivared 02:40 PH 07/30/2003
FILED 03:27 PN 07/30/2003
ERV 030498097 ~ 3687532 FILE



ACHD AIR QUALITY PROGRAM
PERMIT APPLICATION FORM 1, FORM A, AND FORM K
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ALLEGHENY COUNTY HEALTH DEPARTMENT {ACHD)
AIR QUALITY PROGRAM
PERMIT APPLICATION FORM 1

-SECTION 1. PERMIT DESCRIPTION

Check Type of Permit: ' FOR ACHD USE ONLY
Installation | Operating | This permit application is

Initial X X for a: Permit Number;
New Construction
Major Modification Major Source Completeness:
Minor Modification Minor Source X
Reactivation Synthetic Minor Source Administration:
Temp.Source/Muitl.Loc R {Sea Section 10}
New Permit Engineering:
Renewal Amount enclosed:
Adm. Permit Amend. Assigned to:
Other (Explain Below) $1,700

Brief Description of Permit Application/Source:
Reactivation of former AER LFG Recycling Plant by new owners Magellan EnviroGas. Facility recovers methane from LFG for sale to natural
gas company, Process raduces hydrocarbon combustion at landfill flare and introduces no additional pollutants. See detailed Process

SECTION 2. APPLICANT INFORMATION

Applicant Type Cede Applicant Name or Reglstered Fictitious Name
FOR ACHD USE ONLY
02 — Non-PA Corporation Magellan EnviroeGas Monroeville, LLC
First Namse M. 1. | LastName
NA NA NA
Title NA o
e S Relationship of Applicant to
Mailing Address (Street # and Name or P. O. Box #, Box #, RR#, RD #) Permitted Activity. See instructions
5160 Parkstone Drive, Suite 260 for appropriate cods.
03 Owner & Operator
City State | Zip Code + Extension
Chantilly VA 20151-3813
Telephone  703-488-9240 FAX I E-mail  jalexander@magellanresources.com

SECTION 3. SITE INFORMATION

Facllity Slte Name ' Federal Tax Identification Number
Magellan EnvireGas Monroeville 04-3771157

Address (Street #, Street Prefix, Streel Name, Street Type, Street Suffix) *P. O. BOX #1S NOT ACCEPTABLE*
600 Thomas Street

Municipality . State | Zip Code + Extension
Monroeville PA 15146-4543
Telephons (Day)  703-263-0200 Telephone (Eve.}  703-263-0200 FAX  703-378-3047

Company. MAGELLAN ENVIROGAS Page: 1 Application — 1 Submit Original and Two Copies
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MAP LOCATION: Please provide the Universal Transverse Mercator (UTM) coordinates or the exact latitude and longitude of
the plant. UTM coordinates are preferable to latitude and longitude and can be determined from US Geologleal Survey 7.5

Minute 1:24,000 scale maps.

Aftach a drawing of your source showing all emission points. Number each stack S001, 5002, S003, etc., and number each
fugltive emission location FO01, F002, ete. Identify roads as paved or unpaved, marking alf parking lots {(see Form E). identify
the plant boundary an the map. Include local roads and other necessary identiflers that will allow the Departmentto locate your
source on County-wide maps.

UTM North 4,473,352  Or Latitude Degrees Minutes Seconds NORTH
UTM East 601,206 Qr Longitude Degrees Minutes Seconds WEST
PLANT PROPERTY 1.4 Acres or Square feet
BUILDING AREA Acresor 7,200 Square feet

GIVE TRAVEL DIRECTIONS FROM DOWNTOWN PITTSBURGH:

See Attachment 2 for written directions to Monroeville Landfill. The Magellan EnviroGas is located at the Landfill entrance

to the left of the parking lot.
DESCRIPTION OF BUSINESS

GIVE A BRIEF DESCRIPTION OF BUSINESS OR ACTIVITY CARRIED OUT AT THIS LOCATION:
Landfiil gas recycling / purification Into pipeline-quaiity natural gas.

PRINCIPAL PRODUCT(S):

Natural Gas

APPROXIMATE NUMBER OF EMPLOYEES: 2
If employment is seasonal, give the typical peak employment and indicate what season. NA

STANDARD INDUSTRIAL CLASSIFICATION (SIC) CODE FOR THIS LOCATION:
Ifthere is mare than one activity at this location, provide the Standard Industrial Code (S1C) for the principal activity, and other SIC

codes in descending order of importance.

Primary SIC Code: 4925 Primary activity: Natural gas production
Secondary SIC Cede: Secondary activity:
Tertiary SIC Code: Tertiary activity:

Company: MAGELLAN ENVIROGAS  Page 2 Application — 2 Submit Original and Two Coples




SECTION 4. ENVIRONMENTAL CONTACT

First Name M. 1.
“James

Title  President

Last Name
Alexander

Telephone  703-263-0200

| FAX  703-378-3047

Mailing Address (Street # and Name or P. O. Box #, Box #, RR #, RD #)

5160 Parkstone Drive, Suite 260

City State Zip Code + Extension

Chantilly VA 20151-3813

E-mail jalexander@magellanresources. com ]
Company: MAGELLAN ENVIROGAS  Page: 3 Applicatien -3 Submit Criginal and Two Coples




*| In this section, briefly describe all applicable federal, state, or local air rules or requiraments pertaining to the faclity or any part of

1 the facility.
"Applicable requirements” can come frotn any of the following:

(i) Regulations that have been promulgated or approved by {he EPA under the Clean Air Act or the regulations
adopted under the Clean Alr Act through rutemaking at the time of issuance but have future-effective compllance
dates.

{ii) A regulation under Allegheny County Article XXI (Air Paliution Control), inciuding those incorporated by referencs.

{iii.) A torm or condition of any installation or operating permits lssued pursuant to the County alr quaiity regulations.

(v)  Astandard or other requirement under Section 111 of the Clean Alr Act, including subsection (d).

{v.) A standard or other requirement under Section 112 of the Clean Air Act (42 U.S.C.A., 7412), including any
raquirement concerning accldent prevention under subsection (1) (7).

(vi)  Astandard or other requirement of the acid rain program under Titie IV of the Clean Air Act (42 U.8.C.A. 7641 -
76510) or the regulations promulgated under the Clean Ajr Act.

(i)  Requirements established under Section 504 (b) or Section 114(a)(3) of the Clean Air Act (42 U.S.CA, 7414(a)(3).

(i) A standard or other requirement governing solid waste incineration, under Section 129 of the Clean Air Act (42

US.C.A, 7429).
(x)  Astandard or other requirement for consumer and commercial products, under Section 183(e) of the Clean Air Act

(42 US.CA, 7511bfe)).

(x.) A standard or other requirement for tank vessels, under Section 183(f) of the Clean Air Act (42U.S.C.A, 7511h).

(xi.) A standard or other requitement of the program to controf air pollution from cuter continental shelf sources, under
Section 328 of the Clean Air Act (42 U.S.C.A, 7627).

(xi.)  Astandard or other requirement of the regulations promulgated to protect stratospheric ozone under Title Vi ofthe
Clean Alr Act (42 US.CAA.. 7671-7671q), unless the Administrator of the EPA has determined that such
requirements need not be contained In a Title V parmit.

(xii)  Anational ambient air quality standard or increment or visibility requirement under Title |, Pait C of the Clean Air Act
(421.8.C.A, 7470-77491), butonly as 1t would apply to temporary sources permitted pursuantto Section 504(g) of
the CAA (42 U.S.C.A, 7661d).

Include any regulations that are final, but may require controls to be put on, or lower emission rates to come info effect in the
future. Be as specific as necessary. For example, if you have boilers rated at 10, 70, and 100 MMBtu, then for sulfur dioxide
amissions list Article XX12104.03 a.1, 2, and 3. When you complete the Forms for specific operations, you will be requested to
repeat those requirements unique to that unit. Include general emission requirements, such as 2104.04, odor emissions, ifthey

apply.
Ifthere are any fimitations on source operation affecting emissions or any work practice standards, provide details in this section.

Include supporting documents, if necessary. If the facility is clalming any exemptions to a part of an applicable requirements
stated above or any other requirements, clearly identify what saction. Copy this page as needed, and attach these additional

pages to this section.

An example of how Section 5.A might be completed:

Emission
Regulation Description

Art. XX| 2104.02.a.2 PM0.40#10°BTU

At XX| 2104.03.a.1 S0, 1.0#10°BTU

Art. XX| 2104.01.a Opacity, 20% for <3 min.fhr. or 60% at no time
Art. XX| 2105.06.d.1  Low NOx Burners wioverfire air

List and summarize all applicable federal, state, or local air rules or requirements pertaining to the facility or any part of the
facllity. Also describe any regulated work practice standards that affect air emisstons. Include any regulations that are in place,
but have delayed deadlines for compliance. (COPY THIS PAGE AS NEEDED)

REGULATION  DESCRIPTION

Company: MAGELLAN ENVIROGAS Page 4 Application - 4 Submit Orlginal and Two Copies




SECTION 5: APPLICABLE REQUIREMENTS

IR Continued
Art. XXI, 2104.01 Visible emissions kmited to 20% for period of three minutes in any 60-minute period or 60% at any time,
Art. XX, LFG combustion in thermal oxidizer timited to 0.40 b PMIMMBIiu heat input.
2104.02(a)(2)(A}
Art. XXI, 2104.02(b} Particulate matter emissions - Processes — General, limited to 7.0 ib/hr or 100 Ib/day, but not greater than
£4% emisslon reduction
Art. XX, 2104.03(a) S02 emissions from combustion equipment must not exceed 1.0 Ib/MMBtuU heat mput
Art, XX, 2104.03(d) SO2 concentration in combustion equipment exhaust may not exceed 500 ppm
Art, XX|, 2104.04(a) Odor emlssfons — emissions of malodarous matter shall not extend bayond the proporty line.
Art. XX, Odor emissions — spacific sources. Sources of H2S or mercaptans must be controlied by an incinerator
2104.04(b)(14} _ with 0.5 seg retention time at 1,400° F or in a manner approved in writing by the Department.
Art. XXI, 2105.30(b) incinerators shall have an afterburning residence time of at least 0.5 sec at a temperature of al lsast 1,400°
F
_Art. XXI, 2105.30(d) Afterburner visible emissions may not exceed 20% opacity at any time.
Art. XXI, 2105.49(a) Must take reasonable actions to pravent fugitive emisslons {rom becoming alrborne
40CFR60, Subpart NSPS for Municlpal Solid Waste Landfills: treated LFG will be controlled to 98% (by weight) or reduced lo
Cc and WWW less than 20 ppmy as hexane at 3% oxygen. L

Company: MAGELLAN ENVIROGAS  Page: 5 Application ~ § Submit Original and Two Coples
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SECTION 6; METHOD OF DEMONSTRATING COMPLIANCE

)

List the method of demonstrating compliance with each of the emission standards (these may become conditions of the

Operating Permit):

A. Compliance Method/ Monitoring Devices:

REFERENCE TEST METHOD OR
COMPLIANCE METHOD OR
MONITORING DEVICE

FREQUENCY / DURATION OF
SAMPLING

40 CFR 60, Appendix A,
Method 254 -

At initial performance tast for
thermal oxldizer.

40 CFR 60, Appendix A, Method 8

At initial performance test for
thermal oxidizer.

40 CFR 60, Appendix A, Method 5

At initial performance test for
thermal oxidizer.

ACHD Source Test Manual,
Chapter 48

As required.

EMISSION UNIT # POLLUTANT
P01 NMOC/VOC
PQo1 Opacity
PO “Particulate
P0O01 Cdor
P01 502

40 CFR 60, Appendix A, Method 6

At initial performance test for
thermal oxidizer.

Attach any details that would further explain"tvhe method of comptiance.

B. Record keeping and Reporting:

1. List what parameter will be recorded and the frequency of recording:

J

PARAMETER

FREQUENCY

LFG processed

Daily records

Thermal Oxidizer combustion température and residence time

Ongoing records duri_ﬁg operation

2. Describe what is to be reported and the frequency of reporting? (Reports must be submitted at least every six (6) months)

DESCRIPTION

FREQUENCY

J—

Rasults of emission testing, if required by ACHD

As required

Annual emission inventory, if required by ACHD

Annually if required

3. Beginning reporting date: _3 / 15/ 05_(annual report for calendar year 2004, if reguired)

COPY THIS PAGE AS NEEDED

)

Company: MAGELLAN ENVIROGAS

Page:

6

Application — 6

Submit Orlglnal and Twe Coples
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A source may apply for and receive an Operating Permitif one or more emission units are out of compliance with a regulation,
' provided that an adequate plan Is in place to bring the unit(s) into compliance. '

A.

1. At the time of this permit application is your source in compliance with all applicable requirements, and do
you expect your source to remain in cempliance with these requirements during the permit duration (with the

exception noted in item C)?
X Yes _ No

2. Will your source be in compliance with all applicable requirements scheduled to take effect during the term of
the permit, and will they be met by the applicable deadline?

_X_Yos ___ No

If you checked "No" for any question In Part A, please attach information identifying the requiroment(s} and
emission units for which compliance is not achieved, briefly describe haw compliance will be achieved with the
applicable requirement(s), and provide a detailed Schedule of Compliance {i.e., a schedule of remedial
measures, including an enforceable sequence of actions with milestones and projected compllance dates).
Title this portion of the decument "Schedule M: Compliance Information”. Indicate the frequency far submittal of
progress reports (at least every six (6) months) and the starting date for submittal of progress reports.

Do you have scheduled shutdown of control equipment for maintenance while the emission units are still operating?

__Yes _ X No

If yes, attach a description of the equipment that will be taken out of service, what pollutants and emission sources are

affected, the schedule and duration of the shutdown, and what actions will be taken to minimize emissions.

E—

Company: MAGELLAN ENVIRGGAS Page 7 Application -7

Do you awn or are you related to any other permitted company In Pennsylvania?
X _ Yes __ No

If so, please list the company names:

Magellan EnviroGas Valley, LLC

Submit Original and Two Copies



SECTION 9: COMPLIANCE GERTIFICATION ]

You are required to submit a certificate of com ptiance with ali gpplicable requirements and & method of determining compliange
_ with those requirermnents (CEMS, monitoring, tests, record keeping and other reporting). Compliance certifications are to be
submitted af least on an annual basis. Plaase answer the following: )

Schedule for Submission of Compliance Certification during the term of the permit:

X We will submit a Compliance Certification annually at the same time as the submittal of the annual
administrative fee. OR

—_ Beginningon: __/_/__

CERTIFICATION OF COMPLIANCE WITH ALL APPLICABLE REQUIREMENTS

A “rosponsible officlal” must sign this certification. Applications without ariginat signed cartifications or nacessary
corporate authorlzations will be returned as Incomplete.

Excapt for the requiraments identifled in-Section 7 for which complianca Is not yet achleved, | hareby certify that,
and belief formed after reasonable inquiry, the source Identifled in this application Is in

compliance with alf applicable aff reguiraments.

sn@r Responsible Officlal
JAM EXANDER, PRESIDENT

Name and Title of Signer (Print or Type}

5180 PARKSTONE DRIVE, SUITE 260
Malling Address (Street# and Name or P. Q. Box #, RR #, RD # Box #)

GHANTILLY, VA 20151
City, State, and ZIp Code + Extension

Lt 0

Date:

Company: MAGELLANENVIROGAS Page; 8 Application ~ 8 Submit Qrlginal and Two Coples
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A Major source may, at its option, choose to place limits on [ts operation or emissions in order to become a "Synthetic Minor"
-source, and not be subject to the additional requirements of a Major source. These limits will become permit restrictions and will

be federally enforceable.

Does thls application include any requested restrictions?
_ Yes _X_ No

If so, have these restrictions caused this site to go below Major source thresholds and become a Synthetic Minor?
__Yes __ Na NA

Is this facility requesting to become a Synthetic Minor source?
__Yes _X_ No
(Please check the box on the top of page 1 as well.)

Be sure to include on each source information sheets, Forms A, B, and C, a complete description of the limitations that make this
source a Synthetic Minor, Attach extra pages, if needed.

Is this a new Major source or Major Modification for any criteria pollutant which is in or impacting a non-attainmant area?
__Yes _X No

If yes, list below for which pollutant(s).

Attach all required documents required under Article XXI, sections 2102.05 and 2102.06.

Is this a new Major source or Major Modification for any criteria poliutant which Is In or impacting an attainment area or
unclassified area? '

__Yes _X_ No

if yes, list below for which pollutant(s).

Attach all required documents required under Article XX, sections 2102.05 and 2102.07.

A source applying for a Minor Installation Permit may request puhlic review at this time.

Are you requesting public review for a Minor Installation Permit?
__Yes _X_No
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SECTION 12: ALTERNATIVE OPERATING SCENARIOS

This permit allows for certain flexibility in operations. Please note the explanation of this section in the instructions. While filling

. out your permit application, consider ali the different operating scenarios you might want to operate under during the 5-year
Xerm of your permit. This may include a change in inks or solvents, operating schedules, or other expected departures from
operations that cannot be adequately described in the main body of the permit application.

Do you seek approval of any alternative operating scenario?
X _Yes __No

If "Yes™ Complete Form N to provide complets information for each alternative operating scenario to be employad
at this location. Dupiicate pages as needed.

Please note that there may be additional reporting requirements for alternative scenarios.

SECTION 13: ADDITIONAL SUBMITTALS

A form must be submitted for each process, boiler, incinaerator, etc., as indicated below. Provide the numbers of each type of
unit below, and submit the designated form for each unit. Also, identify each criteria pollutant and other regulated poliutant
emitted by this source (facility). See Article XX|, definition of hazardous air pollutant and section 2101.10. Includs also other
poliutants not regulated, but with known emission rates. Provide the total below, and submit an emissions summary for each
poliutant. List below all attachments made for this application. All applicable forms must be attached to each copy of the

application.

Number of Pracesses - Submit one Form A for each process. Number each P001, P002, etc.

Number of Bailers - Submit one Form B for each boiler. Number each BO01, B002, selc.

Number of Incinarators - Submit Form C for each incinerator. Number each 1001, 1002, etc,

Number of storage tanks - Submit one Form D for each tank or group of tanks. Mumber each D001, 0002,
etc.

Dry bulk materials storage and handling - Submit Form E.

_0_ Roads and vehicles - Submit Farm F.

_0_ Miscellaneous fugitive emissions - Submit Form G.

_0_ Number of Form F: Roads and Vehicles.

_0_ Mumber of Form G: Miscellaneous Fugitive Emissions.

_4_ Number of Form K: One Emissions Summary Form for Each Pollutant.

Number of Form M: Ons Form M for each.

Number of Form N: Onea Form N for each scenario.

o bkl

0
0

Are map(s)/drawing(s) attached? _X_ Yes __ No

Ars required documents attached pertaining to an installation Permit?  _X_ Yes __ No

Are other comments/notes altached? X  Yes __ No

Is a Best Available Control Technology (BACT) analysis attached for installations? __ Yes _X_ No

ls a Comptiance Assurance Monitoring (CAM) plan (40 GFR Part 64) attached, if applicable?
__Yes __ No NA
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SECTION 14: ANNUAL APPLICATION / ADMINISTRATION FEE CALCULATION

’ §INSTALLATION PERMIT APPLICATION - Check all that pertain to this application:

If this source is applicable to more than one category listed below, it is subject to the highest of the applicable fees, not to

the tolal.

A. __ Prevention of Significant Deterioration ($18,500})

B __ Involving ACHD Development of a MAGT Standard ($6,700)

C. __ Major new source or Major Madification ($4,300)

D _X_ Any source subject to an existing NSPS, NESHAP, or MACT standard ($1,400)

E. __ Any other installation Permit ($850)

F. __ Modification to an existing Instaliation Permit ($230}

Instaliation Permit Fee $ 1,400

Note: An administrative fee of $750.00 will be billed to the source, beginning 30 days after the Installation Permit is
approved, and annually on the anniversary of the approval thereafter, until a complete Operating Permit Application

has been submitted to the Department.

\!OPERATlNG PERMIT APPLICATION - Check all that pertain to this application:

A, Base fee (Minor or Synthetic Minor Source - $300.00 / Mgjor Source - $615.00): $_300
B. Hazardous Air Pollutant Source fee {if any "hazardous air pollutants”, as defined

in the County regulations, are listed on Form K) Add (Major source only - $307.50) +$ 0
C. Acid Rain Source fee (if any "acid rain" regulations are listed in Section &)

Add (Major source only - $307.50) +§ 0
D. Adjusted Base fee - Add A, B.,and C.; =5 _300
E. Noncomplying Source fee (if "No" Is chacked In Section 7 Part A)

Add 50% of tha "Adjusted Base fee" from line D. above: +$ 0
F. Total Fee Due - Add D. and E.: =§ 300

Checks are to be made payahle to the "ACHD Alr Pollution Control Fund.”

All sources that apply for Operating Permits will be required to pay an annual administrative fee equal to the
Operating Permit Application Fee. Major sources are also required to pay annuat emissions fees, These are to be
paid at the scheduled submittal of the annual emisslons inventory.

R
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I First Name M. . Last Name
- James Alexander
 Tile  President '
Telephone  703-263-0200 | FAX_ 703-378-3047

Mailing Address (Street # and Name or P, O. Box #, Box#, RR#, RD #)
_516Q Parkstone Drive, Suite 260

“City State | Zip Code + Extension
Chantilly VA 20151-3813
E-mail jalexander@magellanresources.com
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SECTION 15: SIGNATURES AND CERTIFICATION

CERTIFICATION OF COMPLETED APPLICATION

CERTIFICATION {for corporate applicants: Attach Certificate of Corporate Authorlty}
Suhject to the panaltles of Title 18 Pa. C.S. Section 4904 relating | Slgnature of Preparer of Form (if different
to unsworn falsification to authoritias, 1 certify that | have the | than applicant).
authority to submit this Permit Application on behalf of the
applicant named he nd that the information provided in this - - A I/W‘“/V‘/l _
Application Is trug/and cbrrect to the best of my knowiadge and AR (‘M?(
information. Signature o
l!'l.a/OY Name, Mailing Addrass, and Phoned - Print or

Slgnature | Daté Type

J EXANDER

Nameo — Print or Type Kristian A. Macoskoy, QEP

PRESIDENT ) L

Titie ~ Print or Type Vice President

5160 PARKSTONE DRIVE, SUITE 260

Maillng Addrass — Print or Type CS8¢, Ing.

CHANTILLY, VA 201513813 205 Wililam Pitt Way

City, State, and ZIp Gode + Extenslon ~ Print or Type Pittsburgh, PA 15238

(412) 826-5480, x222
{703) 263-0200 703-378-3047
Day Phone Number Fax Phong Number i o
{For corporailons:

Certificate of Corporate Authority must be completed,

by the Gorporate Secretary, and attached}

whbifins

o

aboygi .

GERTIFIGATE OF CORPORATE AUYHORITY

dp’rb’tdry ofithe corporation named -

hlad thisdgigumant on bohalf of

_'-_lhesqita:nfbgfrét'ﬁiﬁ mathuh .

thatknow Hia/hbr ighatdre, gﬁqgfﬁzéfhw slgnature.Jsigbnaine;

£ ot i:aidcorporation; and
and ShE ¥4I Aljtoamant was

fully signed, sealad; and sttty for:and In behalf:dfsald: srporation by authority of Its

{Signaturs} _ ",
NAME: Sonvlres 1 rosedolt e
. &
{Print.or.fype} ' ‘\4\ 3
. -n-ruE: E@R ;: ._':‘:,‘; c*-
. ‘\ >

[AFFIX CORPGRATE SEAL]

goverdingbady.
N Ce— ! .
ATTESTED TO va;ZS. ol | oatoe Loc . WATE [ L20] 2009
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|

) BLANT NAME AND LOCATION:  Magellan EnviroGas - Monroeville

| RIWA

i

| PART ¢ - DESCRIPTION OF PROCESS, (vaKE

Company [dentification or Description: _P001 — LFG Recycling Process

Installer: _UOP LLC ) Installation Date: 1999 - 2001
Contractor (if operated by ancther): _NA

Design __ Charging or _X_ Production rate (specify units): 3,000 to 4,500 acfm LFG processed
Total Annual Production {specify units normally used): 1,500 to 2,250 acfm product gas

Raw Materials: Landfill gas (LFG) collected from Monroeville Landfill

Materials Produced: _ Pipeline-quality natural gas

Process Operation Units: (1) NA -

(Name and Previous County 2) -

Permit Number, if any) 3) N '
(4.) - —
5.) e
6

Diagram of Process Flow: Attach a separate sheet with a drawing of a flow diagram of this process, labeling each segment
listed under Process Operation Segments, Label product intake points and product discharge points for each segment. Label
emissions discharge points and the location of emissions control devices. (See Attachment 3, Figure 4)

!
i PART - PROGESS:OPERATION SCHEDULE

A. Normal schedule: (Provide information for last year. If a new unit, pfease estimate)

Hours/day 24 Daysiweek 7 Weeksfyear 92 Hours/year 8,760
Start time 00 ;. 00 End time 24 . 00

Seasonal: Petlods correspond to seasons instead of calendar quarters. The first season is split to include December,
January, and February of the calendar year reporied.
Percent of Annual Production

Dacember, January, & February _25 June, July, & August 25
March, April, & May 25 __ September, October, & November _25

B. Requested limits: (Limitations on operating hours are optional) Choose One:

_X_ 8760 hours {no limitations) or
___I/We request the foltowing limitation -- This may become a federally enforceable permit condition: Describe how this
can be enforced: either list an operating schedule or downtime (e.g. only operate 8:00 to 4:00) or an operating hour
reporting requirement.
Totaldays x _ Hours/day = Hoursfyear
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| PART It - FUELS

_ Year or X

Type:

Max Amount/hour
Sulfur Content (% wi).
Ash Content (% wt):

BTU Rating (specify units}

Annual Fuel Consumption
Seasonal Fuel Consumption (%):

December, January, and February

March, April, anhd May
June, July, and August

Seplember, October, and November

Fuel Mixing: [f more than one fuel Is used, explain usage, stating whether itis burned separately, mixed in a fixed ratio
of__:__(give units such as BTU, mmcf, gallons per ton, etc.}, mixed ina variable ratioof__:_ to__:_ ,determinedby __

(give reason), Fuols will be burned separately.

B. Requested limits {limitations on operations are optional, but may alfow a Major source to be exemptsd from some

Primary
Praduct
Gas

3,180
cfh
Nil
N
3.0
_MMBluhr
27.7
__MMcf

25
25
25
25

. A. Normal operation (Provide information for last year. If a new unit, pleaso estimate) Thermal Oxidizer Only
Estimate

Secondary Other Other
LFG

6,000
cfh
Nil
Nil
3.0

MM8Blu/hr

52,56
MMcf

25
25
25
25

requirements) These may become permit conditions. Please check one: NA
_X_ Full use of any fuel or combination at any time (no fimitations)

/ __ The following limitations on types of fuels or the combination of fuels are requested (describe how compliance with

this method will be demonstrated)

PART IV - OTHER LIMITATIONS

Identify any other requested limitations, such as on production rates or materials use. Describe how campliance with these

restrictions will be demonstrated, These limitations may become permit conditions.

NA
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PART V - APPLICABLE REQUIREMENTS )

.Describe all applicable requirements affecting air emissions for this unit.

J.
Requlation #

Art, XXI, 2104.01

Reguirements

Visible emlsslons limited to 20% for period of three minutes in any g0-minute period or 60% at any
time, .

Art. XX,
2104.02(a)(2)A)

Art. XXI, 2104.02(b)

LFG combustion In fhermal oxidizer timited to 0.40 {b PM/ MMBtu heal input.

Particulate matter omisslons — Proc;é--sses — General, limited to 7.0 Ib/hr or'100 Ib/day, but not greater
than 99% emission reduction

Art. XXI, 2104.03(a)

$02 emissians from combustion equlpment must not exceed 1.0 [b/MMBtu heat input.

Art. XX, 2104.03(d)

802 concentration In combustion equipment exhaust may not exceed 500 ppm

Art, XX, 2104.04(a)

Odor emisslons — emissions of malodorous matter shall not extend beyond the pro perty line.

Odor emisslons — spacific sources. Sources of H2S or mercaptans must be controlled by an

Art. XXI,

2104,04(b){14) Incinerator with 0.5 sec retention time at 1,400° F or in a manner approved in writing by tho
Departmant,

Art. XXI, 2105.30{b} Incinerators shall have an afterburning resldence time of at least 0.5 sec at a temperature of at least
1,400° F .

Alterburner visible emissions may not exceed 20% opacily at any time.

Art. XXI, 2105.30(d)
Art. XXI, 2105.49(a)

Must {ake reasonable actions fo prevent fugltive emissions from becoming airbormne

40CFR60, Subpart Cc
and WWW

NSPS for Municipal Solid Wasle Landfils: treated LFG will be controlled to 98% (by weight) or reduced
to less than 20 ppmv as hexang at 3% oxygen. B

-
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[PARTVI-EMISSION CONTROLS ~ -

o )Complete the following applicable sections for each pollution control device. Attach additional sheets to provide sufficient
. information and engineeting calculations to support the contol device performance. , A

On the space to the left of each device, number the device(s) by the order in which they process the waste stream(s). Fill out
the requested information, then complete the table for efficiencles by pollutant for each device.

Percent Capture 100 % (not control efficiency)
Gas flow through contral units 1800scfm @ _68 °F

NA BAGHOUSE (fabric collector)
Manufacturer's Name and Model
Type of bag material

Total filter cloth area sq. ft., air to cloth ratio
Bag cleaning method: , cycle min
Pressure Drop:  clean "H20, dirty *H,0
Pollutant Efficiency (% Basis for Efficiency Outlet Graln Loading
NA ELECTROSTATIC PRECIPITATOR
Manufacturer's Name and Model.
Type: _ . Single Stage, __ Two Stage, __ Plate, __ Tube
Total collecling area: Sq. ft., cleaning cycle min.
| Gas Velocity: ft./sec. corona power kw
Bulk resistivity of dust: ohm-cm Moisture content of gases: vol, %
Pollutant Efflclency {% Basis for Efficiency Qutlet Grain Loading
NA CYCLONE (dry gas only)
Manufacturer's Name and Model:
Gas Inlet: width ft., height ft.
Diameter: gas outlet ft., cyclone cylinder (s) ft.
Length of cyclone: ft, no. of eylinder(s} Pressure Drop "H,0
Pollutant Efficiency (%) Basis for Efficiancy Qutlot Grain Loading
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[PART Vi-ENISSION GGNTROLS (CONTINUED] -

. +NA CONDENSER

) Manufacturer's Name and Modef:

Type: surface ,  contact

Heat transfer area: sq. ft., max process pressure psia

Heat duty: BTU/Mr. Coolanttemp: inlet °F  outlet °F
Pallutant Efficiency (% Basis for Efficiency QOullet Congentration (ppm)

~NA_ WET COLLECTOR
Manufacturer's Name and Modei:
Type: __ venturi, __ cycione, __ spray chamber, __ packed hed
Enfrainment/separator:  type . bed depth
Type & construction of chemicals added to the scrubbing liquid:

Pressure drop "H,0
Scrubbing liquid: flow rate gpm, inlet temp. °F, autlet temp. °F
Pollutant Efficiency (% Basis for Efficlency Qutlet Concentration {ppim)

,C01 AFTERBURNER

"Manufacturer's Name and Model: Advanced Environmental Systems, Thermal Oxidizer (custom)
Type: _X_ directflame, __ catalytic
if catalytic: inlet temp. °F,  outlettemp. °F, catalyst life
If direct flame: internal volume _750 Cu.ft.  averagetemp. >1,500  °F
Residence time at average temp. > 05 Sec
Auxiliary fusl; max. raing 3.0MM_ BTU/r.  setpoint 1,500 °F, 3.0MM_ BTUfhr.
Size of Chamber est. 750  cu.ft, flow rate 1,800 scfm
Pollutant Efficlency (%) Basis for Efficiency QOutlet Grain Loading {gn.fcu. ft.)
NMOCNOC 98 manufacturer Nil

_NA_ ADSORPTION EQUIPMENT
Manufacturer's Name and Model:

Type: __ Continuous, __ Fixed bed
Adsorblng material: , Bed depth __in, Flowarsa ___ sq.ft
Breakthrough (breakpoint) ime: | Pressure Drop: "H0

Pollutant Efficiency {%) Basis for Efficlancy Qutlet Concentration (ppmj)
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EART VI - EMISSION CONTROLS {CONTINUED)

o HG02 OTHER TYPES Name and describe, Attach complete details.
-

McGill 4,000 cfm enclosed flare. This flare will remain under the

Waste Management's existing 1T-
Please see the discussion In the accompanying Process

ownership of Waste Management.
Description (Aftachment 1).

FUGITIVE DUST CONTROLS: Describe below or attach a complete explanation of all controls of fugitive emissions

Not discussed in Form E - Roads or Form F - Storage Piles.
No fugitive emission controls are proposed. No new access roads and parking lots are proposed. Existing roads and

parking lots incorporated in Waste Management's existing Oparating Permit wilt be used.

<
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[PARTVI-STAGKDATA &

] Stack data must be provided for each flue, duct, pipe, stack, chimney or conduit (stacks) at which collected emissions are
vented to open air through a restricted opening. -

UTM East 602.2 UTM North  4474.5 or
Longitude Latitude

Most important stacks have been located on topugraphic or air navigation charts. ifyou know the UTM coordinates or latitude
and longitude, provide this information. If there is & number of stacks close together, a common location may be used

Stack Heightt 60 ft.  Ground level elevation 860 ft.  Diameter 3 ft.
Malerial Quter: _Steel lining: _Stesl _
[ *temperature (°F): _275 est, Exit Velocity: 25 est, fls.

Exhaust Rate: 43,000 est,  (ACFM) % Moisture: S

Nearest building to stack:
distance 52 _ft. height 30 ft length 120 fl. width 60  ft

Processes Sharing Stack:  [f more than one process shares a stack, list them and estimate relafive contribution of each.

Description
Contribution to emissicns from stack %

Dascription . _
Contribution to emissions fromstack %

Description .

Contribution to emissions from stack %

Description

Attach calculations and reference all emission factors for Allowable, Potential to Emit, and Actual Etnissions to this
sheet. Reference all emission factors and efficiencies of control equipment.

SEE ATTACHMENT 4 — EMISSION CALCULATIONS
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| PART [X — EMISSIONS ‘ J

PART 9a: EMISSIONS -- SHORT TERM LB/HR (POUNDS PER HOUR) OR OTHER

Pollutant PM PM10 S0, co NOx vocC LEAD NMOoC

Allowable 1.2 1.2 3.0 MNA NA NA NA NA

Maximum 0.02 0.02 Nil 0.27 0.32 2.98 - 2.98
Potential

Actual or 0.02 0.02 Nif 0.27 0.32 0.76 - 0.76
Estimated

Pollutant

Allowable

Maximum
Potenflal

Actual or
Estimated

.]F'ART 9b: EMISSIONS -- ANNUAL TPY {TONS PER YEAR)

Pollutant PV PM10 S0, co NOy VoG LEAD NMOC

Allowable 53 53 13.1 NA NA NA NA NA

Maximum | =g 44 0.11 Nil 1.2 14 3.31 - 3.31
Potentiat

Actual or ,
Estimated 0.11 0.11 Wil 1.2 1.4 3.31 - 3.31

Pollutant

Allowable

Maxlmum
Potentlal

Actual or
Estimated
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[PART IX - EMISSIONS (CONTINUED)

. List all known pollutants, including, but not limited to those found under Article XXl section 2101.20 in the definition of

| }Hazardous Air Pollutants.
Transfer this information to the summary emissions sheets.

Hazardous air pollutants will be present in trace concentrations as part of the assumed 595 ppm NMOC concentration.
LFG testing will be required If an actual speciation of HAPs |s required.

—
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“Allegheny County Health Department
Air Quality Program

J PERMIT APPLICATION FORM K

SUMMARY OF EMISSIONS

Name of Owner/Operator  Magellan EnviroGas Plant Name  Monroeville
Pollutant PM/PM-10 CAS No. Year for actual emissions or 2004 estimated
POINT UNITS EMISSION SOURCE ANNUAL THROUGHCUT | ALLOWABLE | POTENTIAL { ACTUAL
DISCHARGING DESCRIPTION UNITS UNITS UNITS UNITS
TO THIS
STACK
Thermal oxidizer fuel
5001 F001 combustion 26,280 MMBiufyr 5.3 tons 0.11 tons 0.41 tons
1
TOTAL EMISSIONS FOR THIS SOURCE (FACILITY) 0.11 tons 0.11 tons

If this Is a NON-CRITERIA POLLUTANT, Include the GAS number, For the fields “Polnt” and “Units discharging to this stack,” use the {dentifylng
numbers from your plant drawing. For a more complete explanation of emisslons, see definltfons In Article XXI.

Allowable emisslons ars the maximum allowable by ragulation. Calculate using the capacity of the unit unless restrlcted by operation limits, and
the most strict regulation pertalning to that unit, Galcutate for the shortest term regulatad {one hour, one day....}. Reflact the tima porlod when

dofining the units.

Potentlal to emit (Potential on the ¢hari) Is the maximum capacity to emit contamlnants, including fugltive emissions, under the physical and
oparational deslgn of the unit. Include any permilted or regufated restrictions to operate. The Potential to Emit values should be less than or gqual

to the Allowable emisslans.

Actual emissions are the best estimate of the tatest year of emisslons from each unlt. For those that are new, actual smisslons would be an
estimate of a normal annual operatlon. Please note that saurces willbe required to submit an annual emlssions report and may be required to pay

an annual emlsstons fee, This report and fee payment will be made under a separate document.

Copy this page to report additional pollutants

‘I'N-’—‘
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Allegheny County Health Department
Air Quality Program
ol PERMIT APPLICATION FORM K
SUMMARY OF EMISSIONS
Name of Qwner/Operator  Magellan EnviroGas Plant Name  Monroeville
Pollutant COC CAS No. Year for actual emissions or 2004 estimated
POINT UNITS SSION SOURGE | ANNUAL THROUGHOUT | ALLOWABLE | POTENTIAL | ACTUAL |
DISCHARGING DESCRIPTION UNITS UNITS UNITS UNITS
TO THIS
STACK
Thermal oxidizer fuel
S001 ) P00 combustion 26,280 MMBtu/yr _ NA 1.2 tons 1.2 tons
9
TOTAL EMISSIONS FOR THIS SOURCE (FACILITY) ) 1.2 fons 1.2 tons

If this is a NON-CRITERIA POLLUTANT, Include the CAS number. For thes flelds “Point” and "Units discharging to this stack,” use the Identifying
numbers from your plant drawling, For a more complete explanation of emissions, see definitions in Article XXI.

Allowahte emisslons are the maximum allowabls by regulatlan, Calculate using the capacity of the unit unless restricted by operation limlts, and
the most strict regulation pertalning to that unit. Calculate for the shortest term regulated {one hour, one day....). Reflect the time period when

defining the unlis.

Potential to emlt (Patentlal on the chart) is the maximum capacity to emit contaminants, Including fugltive emisslons, under the physical and
operational design of the unit. Includo any permitted or regulated restrictions to operate. The Potential to Emit values should be lass than or aqual

to the Allowable emlissions,
Actual emissions are the best estimate of the latest year of emisslens from each unit, For those that are new, actual emissions would be an

sstimate of a normal annual opsration, Please note that sources wlll be required to submitan annual emizslons report and may be required {o pay
an annual amisslons fee. This report and fee payment will be made under a separate document.

Copy this page to report additlonal pollutants

-~
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Allegheny County Health Department
Air Quality Program
J PERMIT APPLICATION FORM K
SUMMARY OF EMISSIONS B
Name of Owner/Operator ~ Magellan EnviroGas Plant Name  Monroeville
Pollutant NOx CAS No. Year for actual emissions or 2004 estimated
POINT UNITS EMISSION SOURCE ANNUAL THROUGHOUT | ALLOWABLE POTéNTIAL ACTUAL
DISCHARGING DESCRIPTION UNITS UNITS UNITS UNITS
TO THIE
STACK
S001 | POO1 Thermal oxidizer fuel | 55 989 MMBLuAyr NA 1dtons | 1.4tons
combustion ]
]
TOTAL EMISSIONS FOR THIS SOURCE {FAGILITY) 1.4 tons 1.4 tons

1f this Is a NON-CRITERIA POLLUTANT, Include the CAS number. For the fislds "'Polnt” and “Units discharging to this stack,” use the [dentlfying
numbers from your plant drawing. For a more complete explanation of emlssions, see definitions ln Article XXI.

Allowable emlsslons are the maximum allowable by regulatton. Calculate using the capacity of the unit unless restricted by operation limits, and
the most strict regulation pertaining to that unit. Calcutate for the shartest term regulated (ane hour, one day....). Reflact the time perlod when

deflning the units.

Potantial to emit (Potentlal on the chart) Is the maximum capacity {o emit contaminants, Including fugitive emlsslons, under the physical and
operational deslgn of the unlt. Include any permitted or regulated restrictions to oparate. The Potentialto Emit values should be less than or equal

to the Allowable emisslons.

Actual emissions are the best esllmate of the latest year of emissions from each unit. For those that are naw, actual emissions would be an
estimate of 8 normal annual operation, Plaase note that sources willhe required to submit an annual emlssions report and may be required to pay

an annual emissions foe. This report and fee payment wlll be made under a separate document.

Copy this page to report addltional pollutants

-
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Allegheny County Health Department
Air Quality Program

PERMIT APPLICATION FORM K

SUMMARY OF EMISSIONS

Name of Owner/Qperator  Magellan EnviroGas Plant Name  Monroeville

~

Pollutant  NMOG/NOC CAS No, Year for aclual emissions or 2004 estimated
POINT UNITS EMISSION SOURCE ANNUAL THROUGHOUT ALLOWABLE | POTENTIAL | ACTUAL
DISCHARGING DESGRIPTION UNITS UNITS UNITS UNITS
TO THIS
STACK :
5001 PO LFG recycling process | 2,390 MMscf LFG/yr NA 3.23 tans 3.23 tons
s001 | PO Thermal oxidizer fuel | 56 550 MMBUIYr NA 0.08 0.08
. combustion
l
TOTAL EMISSIONS FOR THIS SOURCE (FACILITY) 3.31lons | 3.31 tons

if this is a NON-CRITERIA POLLUTANT, Include the CAS number. For the flefds “Point” and “Unlts discharging to this stack,” use the ldentifylng
numbers frem your plant drawing. For a more complete explanation of amisslons, see definitions in Article XXL

Allowable emisslons ars the maximum allowable by regulation. Calculate usinp the capacily of the unit unless restricted by operation limits, and
the most siriet regulation pertalning to that unit. Galcutfate for the shortest term regulated (one hour, one day....). Reflact the time pertod when

defining the units.

Potentlal to emit (Patential on the ¢hart) is the maximum capacity fo amit contaminants, Including fugltive emisslons, under the physlcal and
operatlonal deslgn of the unit. Include any permitted or regulated restrictions to operate. The Potentislto Emit values should he less thanor equal

to the Allowable emissions.
Actual emisslons are the best estimate of the latest year of emlssians from each unlt, For those that are new, actual emissions would be an

estimate of a normal annual operation. Please note that sources will be required to submit an annual emissions report and may be required to pay
an annual emissions fes. This report and fee payment wlll ba made under & saparate document,

Copy this page to report additional pollutants
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Process Description
Magellan EnviroGas Monroeville, LLC
LIFG Recycling Project

Introduction

In October 2003, Magellan EnviroGas became the owner of an LFG recycling plant formerly
owned and operated by Allegheny Energy Resources, Inc (AER). AER submitted an Installation
Permit Application for the Monroeville Landfill Gas Recycling Facility in August 1997.
Installation permit 05231001 was issued to AER on March 3, 1998, Construction of the facility
commenced during January of 1999 and progressed until August of 2001. The facility was never
placed into operation. This Installation Permit Application is intended to enable Magellan to place
the gas recycling facility into operation.

Magellan’s operation will reduce air pollutants to the environment. This is a resource recovery
project that will convert landfill gas (LFG) to pipeline-quality natural gas and thermally destroy
any unused portions of the LFG stream. Under the current operating configuration, all of the
LFG generated by the landfill is burned in Waste Management’s closed flare.

Magellan’s facility will not be a new source of air emissions. Waste Management will retain
ownership of their landfill flare. Magellan will operate the flare when processing LFG through the
recycling plant and returning the unused portion to the flare for destruction. Magellan’s
operations will have no effect on Waste Management’s ability to maintain compliance with their
existing flare permit conditions.

As an alternative control device operating scenario, Magellan may eventually reactivate the
existing thermat oxidizer for control of the by-product gas. Under that scenario, a portion of the
raw LFG feed from Waste Management or a portion of product gas would be used to fire the
thermal oxidizer burner for destruction of the LFG not used in the process. The gas used to fire
the thermal oxidizer will generate combustion by-products, but those emissions will not represent
an increase in permitted emissions because that fiuel would have been burned in the Waste
Management flare otherwise.

Facility Location

The Magellan EnviroGas Monroeville, LLC facility is located on a leased portion of Waste
Management’s Monroeville Landfill in Monroeville, Altegheny County. Figure 1 (Attachment 3)
is a regional map showing the general location of the facility. The Magellan facility is {ocated at
the main entrance to the landfill on the left side of the entrance road as shown in Figure 2.
Figure 3 illustrates the gas processing facility and thermal oxidizer.

Figure 2 identifies a Project Boundary line. That line has been established by Magellan and Waste
Management to represent the extent of Magellan’s responsibility for air quality compliance 1ssues
while the gas treatment facility is in operation. Magellan wishes to take full responsibility for air
quality compliance issues associated with the operation of their facility. Because the facility is
located on property leased from Waste Management, it was agreed that a Project Boundary
would be delineated to help ACHD inspectors determine responsibility for air quality non-
compliance conditions during operation of Magellan’s facility.
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Process Description
Magellan EnviroGas Monroeville, L1.C
LFG Recycling Project

Process Description

Magellan’s gas utilization facility is designed to remove impurities from LFG and produce high
BTU pipeline quality natural gas. The primary clements of the system arc a pretreatment seclion,
an activated carbon adsorption section, and a selective membrane section. A simplified process
flow diagram of the facility is included as Figure 4. Flow diagram segment numbers coincide
with the following process descriptions.

L.

LG will be transported to the facility from the Monroeville Landfill gas collection
system via a dedicated blower and pipeline. The Magellan facilily will process the rich
interior well field gas {typically 50% methane and 50% carbon dioxide), not the lean
perimeter gas which will continue to be combusted in a Monroevitle Landfill flare.
Magellan and Waste Management will be working together to optimize the well field
LFG extraction for this project. While the facility has the capacily to process up to 6.55
million cubic feet per day (6.55 MMcfd), the currently projected LFG feed rate is between
4.3 and 5.8 MMecfd (3,000 to 4,000 cfm).

In the pretreatment section, the raw LFG is compressed and chilled to remove water and
other liquids. All compressors and pumps will be electric powered. Afler being
compressed and chilled, the gas will be filtered to remove compressor oils, mists,
acrosols, and particulate.

Afier Pretreatment, the dry gas will pass through the Thermally Regencrative Adsorption
based Pressure Swing (TRAPS) system. The TRAPS system will consist of two activated
carbon and proprietary adsorbent guard beds that will remove vapor-phasc volatile
organic compounds (VOC) and heavy hydrocarbon components.

The cleancd gas will then pass through another particulate filter before entering the
membrane section.

Separex® membrane technology developed by UOP LLC of Des Moines, Illinois will
separate the methane from the rest of the gas stream. Because methane is less soluble
than other constituents, it will continue through the system without penetrating the

membrane.

The high-quality methane rich product siream will be directed to the Equitable Gas
Companics gas pipeline. Approximately 3.3 MMcfd of natural gas can be produced by
the facility. Initial projections indicate a production rate of between 2.0 and 2.9 MMcfd.

Other gases that are more soluble in the membranes (e.g., carbon dioxide, hydrogen
sulfide, and water vapor) will permeate the membranc barrier and be separated from the
product stream. The majority of the permeate gas will be directed to the Waste
Management flare or Magellan thermal oxidizer control device.
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Process Description
Magellan EnviroGas Monroeville, LLC
LFG Recycling Project

8. A portion of the permeate stream will pass through an eleciric heater and be used to
regenerate the TRAPS. Another portion of the permeate stream is recycled to the
pretreatment system o recapture low-pressurc hydrocarbons and increase system
performance. The balance of the permeate stream will be dirccted to the Wasle
Management flare conirol device or the Magellan thermal oxidizer.

9. Two control technology options will be available to Magellan, as discussed in detail
below. The existing Waste Management IT-McGill enclosed flare will be the primary
control device. The alternative device will be the Advanced Environmental Systems
thermal oxidizer that is present at the Magellan facility.

Operating Scenarios

Magellan’s facility is designed for conlinuous operation. Three typical operating scenarios will
occur during normal operation: startup, operation, and regeneration. Other operaling scenarios
include standard shutdown and emergency shutdown, Operating and air emission characteristics
of these scenarios are discussed below.

Startup

Current expectations are that the facility will go through one startup each month except for
scheduled maintenance or unplanned forced outages. Start-ups are expected to last
approximately two (2) hours. During this stage, “off-spec” gas will be piped to the Waste
Management flare control device. Water and non-methane organic compounds (NMOCs) will
have been removed in the pre-treatment process, but the methane content will vary from raw

LFG (50%) to product quality (95%).

Normal Operation

Following startup, normal operation is expected to continue for 24 hours daily until normal
shutdown due to scheduled maintenance outage, unscheduled equipment-related outage, or
curtailment by the pipeline company, The permeate stream sent 10 the Waste Management flare
or Magellan thermal oxidizer control device willbe a low moisture, low VOC, and low-BTU gas
conlaining primarily carbon dioxide, some methane, and NMOC,

Regeneration

The TRAPS are intended to be regenerated on a daily basis. The actual schedule will be adjusted
to reflect the actual flow of gas through the system. While one vessel is being regenerated, it will
be taken off line and the second clean vessel will be placed into operation. During regeneration,
the vessel is depressurized and regenerated at atmospheric pressure with the permeate gas. The
depressurization gas is comprised mainly of LFG that has had the VOCs and moisture removed
(mainly methane and carbon dioxide). It starts out as high pressure gas (about 600 psi) and is
gradually reduced to about 5 to 10 psi.
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Process Description
Magellan EnviroGas Monroeville, LL.C
LFG Recycling Project

The second stage of the regeneration cycle generates the highest concentration of VOCs. In this
stage, heated permeate gas from the membranes (mainly carbon dioxide) is passed through the
carbon bed in the reverse direction of the feed gas lo remove contaminants from the system. A
complete desorption eycle will take approximately 12 hours. During that period, the TRAP will
be desorbed over approximately six hours. During that six-hour period, spent regeneration gas
will be piped to the Waste Management flare or Magellan thermal oxidizer control device.
Maximum hourly emission calcnlations assume that one bed is completely desorbed over a

period of six hours (see Attachment 4).

Standard Shutdown

During shutdown, residual gas from piping, manifolds, and membranes will be “blown down” to
the Waste Management flare or Magellan thermal oxidizer control device. This stream would be

primarily permeate gas (low-BTU value).

Emergency Shutdowr;

Unscheduled shutdowns may be necessary for a variety of reasons. In these cascs, LFG may be
piped to the Waste Management flare or Magellan thermal oxidizer control device from any

clements of the system,

Primary Control Device

The original ARR facility design included a thermal oxidizer as the control device. That device
is still present at the facility, but is currently ino perable. Although Magellan’s long-term plan for
facility operation may include use of the thermal oxidizer as an optional back-up control device,

thwm.&m use Monroeville Landfill’s existing flaring capacity to
‘destroy unused LEG.

Waste Management’s Monroeville Landfill, Inc. operates an IT-MeGill ground flare with a 4,000
cfim capacity installed. The flare will be designated as the primary control device for the

Magellan waste gas and the unprocessed lean perimeter landfill gg &MW WW %127
2

The control systems of the Waste Management flare and the Magellan facility will be interlocked
to ensure compliance with Monroeville Landfill’s Operating Permit under all operating
scenarips. For example, if the flare cxperiences a mechanical failure and shuts down, the
‘Magellan facility will be sttt down. Tf The Magellan Iaciliy shuts down due to equiprtent

“ﬁﬂﬁﬁﬁ@?jaqﬂhﬂ gas will be a diverted to %e flaye. .

,ﬂf«m‘«u_ /57;,:?;_ M £e é{u&-&w 257%? 7‘0 X / .
The flare will bc operified in accordance with Waste Management’s Operating Permitl
requirements for the device. These include:
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Process Description
Magellan EnviroGas Monroeville, LL.C
LJG Recycling Project

. Achieve a destruction efficiency of at least 98% (by weight) for non-methane organic
compounds or produce an outlet NMOC concentration less than 20 ppmv as hexanc at
3% oxygen,

. Maintain a minimuin operating temperature of 1500° F for at least 0.3 seconds,

. Operate the flare with no visible flame,

. Operaie the flare with a flame present at all times and immediately stop the flow of gas if

a flame out occurs. Re-starls and startups must use auxiliary fuel to prevenl unburned
LFG from being emitted to thc atmosphere, L

. Qperate the flare with no visible emissions, except for periods not to exceed a total of §
minutes during any two consecutive hours, and
. Maintain a 200-gallon propane tank as auxiliary fuel.

X Magellan accepts responsibility for achieving these permit conditions durin opcrauon of the gas

utilization facility. f1/¢ wvidol Aot ﬁ)ﬂ%"”‘f?{ ;%iﬁ e MC«L/(_, e / Pé(j} /_ AL

ff \.S/?’d'é T
Alfernative Control Device 2T ot WMMH/ M Mu(‘““‘
3, Dygamsrt Mgl i

This application contains information about the Advanced Environmental Systems (AES)
thermal oxidizer that is present at the Magellan facility. Magellan requests authorization to
reactivate and operate the thermal oxidizer at their discretion.

Air Emission Characteristics

Under the primary operating scenario where by-product gas is routed back to the Monroeville
Landfill flare, annual average air emissions from the flave will be significantly reduced. The flare
is permitted to process the entire volume of LFG generated by the landfill. When the Magellan
facility it operating, approximately 50% of the LFG will be separated for sale as methane while
by-praduct gases will be returned to the flare. The flare will continue to operate in accordance
with existing permit conditions and will achieve 98% control efficiency for NMOC or an outlet

concentration of 20 ppmyv, as hexane, al 3% oxygen.

Short-term (maximum hourly) emissions of criteria pollutants will be essentially unchanged as
well except for NMOC which have the potential to be greater than the current enclosed flare
emissions during periods of TRAP regeneration (six hours per day). Estimales of maximum
hourly emissions are presented in Attachment 4.

Under the alternative scenario where the existing thermal oxidizer is used to control by-product
gases, the air emission characteristics are also not expected to change. LFG or product gas will
be used as the fuel source for the thermal oxidizer. Because the gases used to fire the thermal
oxidizer would otherwise have been burned in the flarc and the thermal oxidizer burner is
expected to provide a similar level of control to the enclosed flare, overall emissions are not

expected to increase.
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Process Description
Magellan EnviroGas Monroeville, LLC

LFEG Recycling Project
Proposed Schedule
. Installation Permit Application Submitted January 23, 2004
. Installation Permit Approved Early March 2004
. Facility Commences Operation Late March to carly April 2004
. Operating Permit Issued September 2004
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ATTACHMENT 2
DIRECTIONS TO THE FACILITY
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MapQuest: Driving Directions: North America Page 1 of 2
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5. Take the ramp toward EAST PITTSBURGH/TURTLE CREEK. 0.02 Miles
@ 8. Stay stralght to go onto TRI BORO HWY. 1.80 Miles
- 9. Take the ramp toward WILMERDING/EAST MCKEESPORT 0.15 Miles

Turn LEFI' onto WILMERDING BRIDGE/YELLOW/PATTON ST Contlnue 0.05 Miles

10. " to foliow PATTON ST,

<—> 11. Turn RIGHT ento JEFFERSON. 0.31 Miles

12. Turn SLIGHT LEFT onto THOMAS ST. 0.35 Miles
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Figure 2
Facility Site Plan

(To show processing bldg, flare, and “Project Boundary”)



E 6,500

§

g ==
Figure 2
Facility Site Plan

= TS
\EcED o Pt
~——e—e— PROJECT BOUNDARY = Jt prepw———
W

M ME=VA-O1=L-00F _ [%




Figure 3

LFG Processing Building Plot Plan
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ATTACHMENT 4

EMISSION CALCULATIONS
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e

Magellan EnviroGas Monroeville, LLC
Air Emission Calculations

1. Introduction

As discussed in the Process Description (Attachment 1), under the primary operating scenario
where landfill gas (LFG) is processed and the unused poition is retumned to the Waste
Management flare, operation of the facility will not produce air emissions in excess of the cunent
flare operation. In reality, the quantity of combustion by-products will decrease significantly
because the methane present in the LFG will be removed as product and not burned in the
cxisting landfill flare. Bmission estimates for Waste Management’s permitted IT-McGull flare

are not discussed here.

While the quantity of combustion by-products is cxpected to decrease, the quantity of non-
methane organic compounds (NMOC) is not expected fo change because NMOC will be
removed from the raw LFG, but returned to the by-product gas stream for destruction. What will
change, however, is the concentration of NMOC present in the by-product gas during different
phases of facility operation. The highest concentration of NMOC in by-product gases will occur
when an adsorption TRAP is being regenerated, specifically during the six-hour heating cycle
when the NMOCs will be desorbed. The calculations below estimate the maximum houtly
NMOC emission rate from the flare or thermal oxidizer during the regeneration process.

Under the alternative operaling scenario, the existing thermal oxidizer would be used to control
the process by-product strcams, Whils the thermal oxidizer will require a fuel source, the umt -
has been designed to bum product gas or LFG. While the combustion characteristics of the
thermal oxidizer burners will differ from the flare, the difference in resultant air emissions is

expected to be small, as discussed below.

2. Primary Operating Scenario: Annual Estimated NMOC Emissions from the Landfill Flare

Given: 1. Landfill gas composition (typical) of 48% methane, 43% COZ, 8% water,
1% nitrogen and W(AP-M default).
Design basis LFG flow to facility equals 6.55 MMscfd (4,549 scfim)
Z{f'At 379 cf/Ib-molgy LFG flow to the facility equals 720 Ib-mole/hr
Moalecular weight of hexane is 86.18 1b/Ib-mole
Assume that the facility operates 8,760 hr/yr

o W N

The estimated NMOC feed rate of raw LFG equals:
720 tb-mole/hr x 595 parts NMOC/1,000,000 parts LFG = 0.43 Ib-mole/hr
Treated as hexane, the NMOC emission rate {rom raw LFFG equals:

0.43 lb-mole/r x 86.18 1b/lb-mole = 36.9 1b/hr (161.6 (py)

CSC, Inc. Page 4.1



Magellan EnviroGas Monroeville, LLC
Air Emission Calculations

Assuming 98% control for the existing flare (and thermal oxidizer) the conirolled emission rate
of NMOC is estimated to be:

36.9 lb/hr x 2 parts emitted/100 parts destroyed = 0.74 1b NMOC/hr emitted
(.74 lb/hr = 3.23 tons per ycar NMOC

3, Repeneration Emissions; Short-Term Peak NMOC Imissions from the Landfill Flare
Given: 1. Assurne all NMOC is collected by TRAP = 36.9 Ib/hr
2. One TRAP is regenerated every 24 hours over a 6-hr heat cycle

The estimated NMOC mass collected by one TRAP is:
36.9 Ib NMOC/hr x 24 hrs = 889 1b NMOC/day

One TRAP is regenerated daily over a six-hour heating cycle. The maximun uncontrolled
hourly emission rate is:

289 Th NMOC/day x I day/6 hours = 148.2 1b NMOC/hr

The maximum hourly conirollcd emission rate is:

148.2 Ih NMOC/hr x 2 lbs Wd =2.96 Ib/hr
L ¥ o

4, Thermal Qxidizer Emissions

NMOC emissions from the thermal oxidizer are expected to be less than or equal to those
presented above for T lamd il flare,~The ticimal oxidizer will have a destruction and removal
efficiency greater than an enclosed flare, so NMOC removal would be expected to exceed 98%.

In addition to the NMOC generated by processing the LFG, the thermal oxidizer would be a
source of combustion by-products, inctuding VOC/NMOC. Estimatcs of combustion by-product
emissions from the thermal oxidizer are based on AP-42 natural gas combustion factors and the

following assumptions:

Thermal oxidizer burner is 3 MMBtu/hr

Combustion fuel will be product gas (950 Btu/cf)

Fuel consumption by the thermal oxidizer equals 3,158 cth

AP-42 emission factors (Ib/MMscf) for natural gas combustion are:

Ml —
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Magellan EnviroGas Monroeville, LL.C
Air Emission Calculations

NOx
CcO
vVOC

PM10

100
84

5.
7.

5
6

Combusiion emissions from thermal oxidizer operation are estimated at:

NOx
CO
VOC

PM10

0.32 Ib/hr
0.27 Ib/hr
0.02 Ib/hr
0.02 Ib/hr

1.4 tpy

= 1.2 tpy
0.08 tpy
0.11 tpy

These can be considered maximum emissions because the thermal oxidizer burner should not be
needed at its full capacity once the system is operating at the desired temperature.

It should be noted that these emissions do not represent an increase to the overall airshed
emisstons because they would be produced by combustion of LFG in the Waste Management
flare otherwise. The effect of burning this LFG in the Magellan thermal oxidizer is to transfer a
small portion of the already-permitted Waste Management emissions to Magellan EnviroGas’s

thermal oxidizer.

S, Total Facility Emission Estitnatcs

Operating NOx CO VOC/NMOC PM-10
Scenario

Ib/br tpy Ib/hy tpy Ib/hr tpy Ib/hr tpy
Typical LFG NA NA NA NA 0.74 3.23 NA NA
Processing
TRAP NA NA NA NA | 2967 | 323 NA NA
Regeneration
Thermal Oxidizer 0.32 1.4 0.27 1.2 0.02 0.08 0.02 0.11
Totals Max 0.32 1.4 0.27 1.2 076 331 0.02 G.11
(Form A,
Part1X) | Actual 0.32 1.4 0.27 1.2 298 331 0.02 .11

wr 1,1..!24‘ f.—fﬂ:;.-—- vis B ' ”
/
A/ ¢ W /A

CSC, Inc.

7 _, Paged3



Sl

Magellan EnviroGas Monroeville, LLC
Air Emission Calculations

G, Allowable Emission Estimates

ACHD rules specify emission limits for combustion sources based on [b/MMBtu heat input, as
discusseil below.

PM/PM10:  Rule 2104.02(a)(2)(A) specifies an emission limit of 0.4 Ib/MMDBtu heat input.
The heat input to the thermal oxidizer is 3 MMBtu/hr. Therefore, the allowable

PM/PM10 emission rate is 1.2 Ib/hr or 5.3 tpy.

S02: Rule 2104.03(a)(1) specifics an emission limit of 1.0 [b/MMBtu heat inpu!. The
heat input to the thermal oxidizer is 3 MMBw/hr. Therefore, the allowable
PM/PM 10 emission rate is 3.0 lb/hr or 13.14 tpy.

Allowable emission limits have not been identified for the other poflutants emitted from this

CSC, Inc. Page 4.4
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OPERATING MANUAL

UOP Separex” Membrane System

Landfill Gas Development
UOP #4867

For
{.anchester Energy Partners, L.P
Allegheny Energy Resources, INC

Unit #2
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11.

1.2

SECTION 1

INTRODUCTION

SCOPE AND ORGANIZATION OF MANUAL

This manual provides descriptive, operating, and mainienance information for the Allegheny
Energy Resources' Separex® Membrane Systetas.

The mianual has five sections as follows:

s Section | - [ntreduction

+  Section 2 - Safety

«  Saction 3 - Equipment Description
+  Section 4 - Operation

s Section 5 - Maintenance

There are also five appendices A-E. which include Reference Drawings and Datashects, Material
Safety Data Sheets, System Tumdown, Vessel Entry Procedures. and Taper-Lok Flange Assemblv
Pracedurcs.

REFERENCES
UOP Brawings:

4867-D-95100..... e Pracess Flow Diagram
4367-D-95S102. Piping and Instrument Diavram
4867-D-95167 e Shutdown Logic Diagram
4867-A-9518% i e Adsorber Loading Diagram
LOP Data Sheets and Project Specifications:
A86T-A-95I05 Cvele Sequence Table
A867-A-9522 1 iy Electric Heater Daia Sheet
4867-A-95300... ..ot vinn e Vessels Data Sheet
4867-A-9536 1. cvvirvercrsrennre.Particle Filter Data Sheet
4867-A-9537 i Coalescer Data Sheet

Mechanical Data Book and Vendor Literature :

See Vendor Book

Material Safety Data Sheets:

Carbon Dioxide Hydrogen Sulfide
Methane TRAPS™ Adsorbent TP#2
Ethane TRAPS™ Adsorbent TP#d
Propane Ceramic Support Balls
Nitrogen ' Methanol

Oxyvgen Vacuum Grease

The information or data contained hierein is proprietary 10 UOP LLC and is not 1o be copicd. reprodued. duplicated or
disclosed o athers., in whule or in part without the prior writien consent of UOF LLC. Scparex and TRAPS arc

trademarks of UOP LLC.
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1.3 DEFINITIONS

Feed Gas The gas stream entering the Separex® Membrane System as specified in Section
t.5 Process Design Basis.

permeate Gas  The CO, rich gas that permeates through the membrane. and is delivered o the
thermal oxidizer at low pressure.

Recyele Gas The CO, and methane gas blend collected at low pressure and recycled to the
suction of the screw compressar.

Residual Cras The methane-rich product gas collected at high pressure.

1.4 FROCESS DESCRIPTION
1.4.1 General

The Separex® Membrane System is designed (o process gas delivered at the conditions shown in
Section 1.5 Process Design Basis,

The Sepurex® Membrane System consists of a pretreatment seotion and a membrane section.
Designed 1o remove contaminants from the feed gas that coeld have a detrimental effect on the
membranes and system performance, the pretreatment section includes a filter coalescer, UOP’s
Thermatly Regenerative Adsorprion based Pressure Swing {TRAPS™) Pretreamment System, a
particle filter, and the required exchangers (0 support the prereatment and membrane sections.

NOTICE

The unit must never be operated with any part of the
pretreatment section disabled or bypassed., Accumulation of
solids, liquids andfor contaminants on the membrane eiement
surface will cause a rapid decline in performance, which cannot

be reversad.

The membrane section consists of prefabricated membrane wbe skids, which contain the
metmbrane tubes and membrane elements configured for optimum performance. The feed gas and
interstage heat exchangers located on the pretreatment skid provide lhe necessary superieat 1o
minimize the threat of condensation on the membrane tubes.

1.4.2 Process Description of Pretraatment Section

Upstream of the Membrane System, the fandfitl gas is compressed from-atmospheric pressure 10
approximatcly 95 psia in a screw compressor, air-cooled and chilled to 35°F for liquid removal.
Following this, the field gas is compressed in a two stage reciprocating compressor and air-cooled
to approximately 175°F. The exact fin-fan exit temperature will be field optimized to provide the
required heat for the downstream exchangers.

The landfill gas arrives at the Membrane Sysiem boundary limits at 620 psig and ~175°F. After
cross-exchange with the feed gas exchanger. the inlerstage exchanger. and a chifler economizer.
the compressed (eld gas enters & cusiomer supplied $0°F ammonia evaporator for further water
and alcoho) removal.

The information of dala coptained herein is proprictary 10 UOP LLC and is not 10 be copicd. reproduced. duplicated or
disclosed 10 others. in whole or in part without the prior written consent of UOP LLC. Separex and TRAPS are
wademarks of UOPLLC, :
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The feed gas then passes through a high efficiency coalescing filer to remove entrained liquids
mists, aerosols, and particulates. Level gauges are provided on both the upper and lower
chambers of the filter coalescer for on-site inspection of liquid cotlection. Pneumatically
controlled drain valves will remove any accumulation of coalesced liquids. 1n the event of
excessive liquid accumulation or carryover, a high level switch will initiate 3 Membrane System
shutdown.

To reduce the relative humidity of the chilled gas and provide optimal conditions for maximun
contaminant removal in the TRAPS™ Pretreatment System, the chilled gas is cross-exchanged
with the chiller inlet stream. downstream of the filter coalescer. The liquid-free gas then emters
the TRAPS™ Pretreaiment System for removal of vapor-phase volatile arganic compounds and
heavy hvdrocarbon components which may act as contaminants for the membrane system. Any
remawning water is also removed in this step.

The TRAPS™ Pretreatiment System adsorbent muterial selectively removes VOC's contained in
the feed gas, significantly reducing the concentrations entering the membranc tubes and contained
in the product gas. Removal of the VOC's in the feed gas prevents the polential accumuiation and
condensation within the membrane svstem. and significantly enhances the Jong-term membrane

syslem perlonnance.

The adsorbent has a limited capacity for removal of heavy b ydrocarbons and must be regeueraed
regularly to maintain sufficient contaminant pick-up capacity. After the adsorber has been on-line
for a maximum of 24 hours, the bed must be taken out of service and regenerated to desorb the
conminants from the bed.

The TRADPS™ Pretreaument System is arranged so that one adsorber vessel is being regenecrated
while 1he other is processing the feed gas. Each vessel is provided with automatic switching
valves 1o allow the vessel operation 10 cycle between adsorption mode and regeneration mode.
While 1 adsorption mode, feed gas passes through the vessel and cortaminants are picked up by
the adsorbent. When the adsorbent loading approaches the media capacity. the inlet and outlet
valves on the feed gas circuit automatically close while other valves open to allow in clean, hol
conmtaminani-free. regencration gas. AL this time the newly regenerated bed will be brought on-
line to perform the adsorption function while the loaded bed is regencrated,

As the regeneration gas sweeps through the vessel, it desorbs the VOC's and water from the
adsorbent. A fraction of the membrane permeate gas is used for adsorbent regeneration and s
introduced (o the vessel in the reverse direction of the feed gas for effective removal of the
contaminants from the system. After sufficient thermal regeneration has occurred.  hat
regeneration gas is replaced with cool regeneration gas to prepare the bed for the next adsaption
evcle. To minimize the amount of stainless steel piping, the spent regeneration gas line exits the
battery limits separately from the vent gas. ' ‘

Although the regeneration process enables the adsorbent to be re-used for many cycles, the
regencration process witl not desorb 100% of the contaminants from the media pores. With time.
4 conuuminant heet will develop. Thus, the adsorber contents have a limited useful life and even
with thermal regencration, the media must eventually be replaced (o assure sufficient contaminant
remsoval capacity 10 maintain the expected membrane system performance.

After exiting the TRAPS™ Prutreatment System. the feed gos passes through a particle fiiler w
remove any fines or particuiates that may have been carried over from the adsorber guard vessels
Prior 1o entering the membrane section of the System, {le feed gas is cross-exchanged wnh the
discharge gas of the reciprocating compressor train 1o | 10 °F.

Tive inlormation or dats conined herein is proprictan o U0 LLE and is not W be copied, reproduced, duphicated o
disclused to others. in whale or in part without the priot written consent of GOP LLC. Separex and TRAPS arc
trademarks of UOF LLC,
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UOP Separex® Mermbrane Svstam

14.3 Process Desctiption of Membrane Section

The pretreated feed gas enters Membrane Section SE-02 of the membrane skid, where the carbon
dioxide content is reduced w approximately 20-mol% CO;. As the feed gas passes through the
membrane tubes, the COs is selectively removed and collected in the low pressure pemieate pipe.
After exiting the membrane skid. a portion of the low pressure CO.-rich permeate gas. 1O
MMSCFD, is then superheated 10 the necessary (Cmperature during the regeneration mode of the
TRAPS™ Pretreatment System. The remaining portion of the permeate gas is sent to the thermal
oxidizer and flare system.

‘The high-pressure hydrocarbon-rich gas from SE-02 is cross-exchanged to counteract the effects
of JT cooling across the membrane tubes, minimize the threat of hydrocarbon condensation, and
to mainizin high System performance. Once re-heated 1o 110°F, the high-pressure hydrocarbon
concentrated gas enters Section SE-03 of the membrane skid.

As the gas passes through SE-03, the gas is separated into a high-pressure hydrocarbon enriched
product gas and a low pressure permedte stream. Higher in muthane content than the permeate
gas from SE-02. the SE-0F permcale pas is recycled W the inlet of the serew compressar o
recaplure the low-pressure  hydrocarbons and increasc the System’'s aoverall performance.
Depending upon the exact membrane operating conditions experienced (n the field. the recycle

flow-rate is subject to vary == 25%.
PROCESS DESIGN BASIS
151 Feed Gas Inlet Conditions

Tie Separex® Membrane System is designed to purify landfill gas according 10 the following
teed gas conditions at the inlet of the pretreaument skid.

Flow, MMSCED 5.0 + Recycle
Prossure. Psia 635
Temperature. °F 175

Compusition (mole %)

Carbon Dioxide 4758
Methane , 51.06
Nitrogen 095
Oxygen 0.24
Water - . 0.10
Hydrogen Suifide [t PPM
VOCs and Associated Alcohol's
Chlorinated Compounds 3PPM
Benzene {8 PPM
Toluene 74 PPM
Xylenes O PPM
Ketanes 35 PPM
Alcohol 540 PPM

| e antormation of dats contained herein 18 proprietary 1o VOP LLC and i5 not Lo be copied, reproduced. duplicated or

discly

sved (o others. in whole or in part without Uie prior wrilten consent of UOP LLC. Separex and TRAPS ure
- trademarks of UOP LLC
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16.2 Expected Product Gas Conditions

The expected product gas conditions are given below:

Product Gas Flow 2,04 MMSCFD
Product Gas CO, Conienl <1.5 mol%
Sales Gas Heat Value, BlwSCF (HHV) =967 BuwSCF
SE-02 Permeate Pressure. Psia 35 Maximurn
SE-03 Recycle Gas Pressure, Psia 25 Maximum

CONTRQLS AND INSTRUMENTATION SYSTEM

161 General

The comtrol of the Membrane System is via a skid mounted, Allen Bradley SLC-5/04 1747-L542
CPU.  The control system is desipned to allow remote cantrol of the Separex® Membrane
System. covering operatiofi. manitering. and shutdown of the package. The skid instrumeniaiion
consists of temperature, liquid level. flow. and pressure transmitters, plus control valves and
switching valves.

16.2 Pretreatment SKid Instrumentation

The main control points are summarized below:

e TIC-0204 controls the bypass flowrate around HE-04 via a high performance butterfly vabve.
TV-0204. The operating range will vary between 100°F to 140°F with gn initial set point of
110°F a1 ~40% trave). With a 0-200°F set range, TIT-0204 provides the analog signal o the
control leop, ’

. TIC-0206 controls the bypass flowrate around HE-06 via a high perfonnance butier{ly valve.
TV-0206, The operating range will vary between 100°F to 140°F with an initial set point of
[10F at —40% wavel, With a 0-200°F st range. THT-6206 provides the analog signal to the
contral leop.

o LIC-0306 controls the liquid discharge rate in the lower chamber of the filter ¢oalescer. The
expected discharge rate is 9.8 1bs./hr at 50% travel of LV-0106. LT-0306 provides & 4-20ma
owtput signal, corresponding o a 14 inch measuring depth.

All alarm liglus, horn, and:or corresponding illuminations on the screens will be pcrformed in the
facitiry control room per AER's facility PLC.

in the event a shutdown condition is satisfied. a process shutdown is initiated as per the Shuidown
Summany, 4867-D-95167.  Refer 10 Section 1.7 Shutdown Philosophy for Shutdown Level
descriptions.

The infomation or data contained heren is propriciary 10 UOP LLE and i not 10 be copied, repraduced. duphcated or

disclosed to others. in whole or in pan without the prior v ritien consent of UQP LLC. Separex and TRAPS are

trademarks of UOP LLC.
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The membrane skid alarms and shutdowns are summarized below:

UOP Separex® Membrane Svstem

Transiver i Set Range Alarm/Shutdown Initial Set Point
FIT-06324 0 to 140" H20 FAH-U624 6.8 MMSCED
; * Adjusied by TIT-0601 FAL-0624 5.0 MMSCFD
: and PIT-0602 FALL-0624 2.5 MMSCFD
i TIT-0601 0 10 200°F TAHH-0601 155°F :
: TAH-0601 {40°F :
TAL-0601 95°F :
TALL-0601 85°F ;
PIT-0602 0 1o 675 Psig PAH-0602 650 Psiy. ]
L PAL-0602 500 Psig
[""PIT-0608 [ 010600 Psig PAR-0608 g00 Psig
i TIT-0609 0 to 200°F No alarms required o
{ FIT-0610 0 to 40" H20 FAHH-0610 [.5 MMSCFD
! ! Adjusted by TIT- FAH-0610 1.2 MMSCFD
. 0609 and PIT-0608 FAL-0610 0.8 MMSCFD
? FALL-0610 0.5 MMSCFD
TR0t 010 200°F [ No alarms requiced
CTPIT0612 010 675 Psig i No alanns required T
TUTIT-0613 0 to 200°F i TAHH-0613 153°F
; , TAH-0613 140°F
; : TAL-0613 93°F
: TALL-0613 gaer
PIT-00141 Q10 678 Pag " No alarms required
R TN TR 010 200°F “No afarms required T _:4
FIT-0616 0w 100" H20 Mo alarmis required
Adjusted by PIT-0014
and TIT-0615
PIT-0619 {) 10 600 Psig Mo alarms required
TIT-0620 0 10 200°F No slarms required T
FIT-0621 0 10 40" H20 No alarms required .
Adjusted by PIT- l
0619 and TIT-0620 i

In the event a shutdown condition is satisfied, a process shutdown is'initiated as per the Shutdown
Summary, 4867-D-95167. Refer to Section 1.7 Shutdown Philosophy for Shutdown Level

descriptions.

The infonuation of date comtained herein is proprietary to UOP LLC and is.not to be copied. reproduced. duplicated or
dssclased to others. in whole or in pan withoul the prior written consent of UOP LLC. Separcx and TRAPS arc
' uademarks of UOP LLC,



S’

UOP Separex® Membrane System

1.7 SHUTDOWN PHILOSOPHY

1.7.1  Levelt

A Level 1 Shutrdown is initated by either an ESD, a remote process shutdown signal received from
AER’s MML ur by a shutdown condition within the filter coalescer. If a shutdown condition is
satisficd in the filter coalescer while the feed gas is recycied 1o the suction of the compressor train,
the potential for fiquid contaminant exists. The process shutdowns resulting in a Level |
Shutdown are listed in below.

Level 1 Process Shutdowns

An activation of 8 Level 1 Shutdown will trigger the following events:

« All the control loops on the pretreatment skid are zeroed and the conirol valves are (orced
into their fail-safe positions.

«  The adsorber vessels are isolated, remaining pressurized, and the regeneration heater is
blown-down through the TRAPS™ skid bypass valve. The TRAPS™ step number at the time
of the shutdown and the appropriate timer count is retained. This information will determine
the actions waken by the SLC upon restarting the TRAPS™ eycle.

« The membrane wibes are isolated and blown-down to protect the membrane elements against
contamination. As a result. the isolation valves an the membrane skid block in the tube-sidv
of both HE-04 and HE-06, The HE-04 tube-side and the particle filter remain pressurized 1o
¢nable a quick restart of the membrane skid. The HE-06 wbe-side is blown-down with 5E-
5.

NOTICE

in the event of an extended shutdown, the Membrane Skids
must be purged with nitrogen in order to remove condensable
hydrocarbons, which can irceversibly damage the membrane
elemernts. The unit must be restarted as per the UOP startup
procedures provideddn this manual, o 0o

The information or data cantained herein is proprietary 1o LOP LLC and is notta be copied, reproduced, duplicsted or
disclosed w others. in whole or in part without the prior written consent of UOP LLC. Sepurex and TRAPS ure
trademarks. of UOF LLC. .

Alarm/Switch Initial Set Point Measurement/Description i’
. PDAHH0304__ | 20psi _ :  High Coalescer Element Differentia

LAHH-0303 L1267 (50%) High Level Upper Chamber _5

LAHH-0306 ‘ 12.6" (90%) High Level Lower Chamber !

Intraducine V-9
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1.7.2 Level 2

UOP Separex® Membrane System:

A Level 2 Shutdown is initiated by either a process shutdown condition. a software switch within
the SLC activated by a TRAPS™ cycle. or a mechanically failure. A listing of the pracess
shutdowns and software switches are shown in the following table

Level 2 Shutdawn Conditions

Alarmy/Switch Initiat Set Point MeasuremenvDescription |
i
TAHH-0303 75°F High g‘ﬂilcsccr innlet Temperature '
TAHH-0413 250 - 450°F High Spent Regeneration Gas Temperature
TAHH-0423A ; 1200°F ; High Element Sheath Temperature :
| TAHH.0A3B | 1200°F [ iigh Element Sheath Temperature .
TAHH-0426 : J50%F i High Regeneration Gas Temperature
TAHH-0601 155°F ; High Feed Temperature o SE-02 !

| TALL-0601 : B5°rF ) ihLow Feed Temperatre to SE-02 _

: PAHH-0602 675 Psig | High Process Gias Pressure
FAHH-0610 : 1.5 MMSCID High Regencration Gas Flow o
| FALL-0610 | 0.5 MMSCFD i Low Regencration Gas Flow ;
__TAHH-0613 i 155°F High Feed Temperature (0 SE-03 l
. TALL-0613 ___f_,_ gsoF Low Feed Temperature 10 N
| PALL-0G2 | 2.5 MMSCFD ! Low Fecd Gas to SE-02 |
o Valve Failure i Faiture 10 receive valve position confinnation J
L Incomplete Depressurization 5 Failure 1o satisfy a 25 psig, pressure permissive !
Electric Heater Failure . Failure 1o achieve tewnperature increase in

| thermal ramp | or in thermal ramp 2 i
Incomplete Cooling ! Failure to achieve less than 200°F prior to :
. repressurization J|

{ncomplete Repressurization

failure 1o satisfy a 15 psi differential
permissive between the adsorbers ,

Activation of a Level 2 Shutdown will trigger the following events:

+ The pretreatment skid will continue to accomniodate flow during a membrane system
shutdown and recycle liquid-free gas back to the inlet of the feed gas reciprocating
compressor train. Please refer 10 the AER P&IDs, 4867-D-95102, for piping configuration.

«  The adsorber vessels are isolated. remaining pressurized, and the regeneration heater 1s
hlown-down through the TRAPS™ skid bypass valve. The TRAPS™ step nurnber at the ume
of the shutdown and the appropriate timer count is retained. This information will detenmine
the actions 1aken by the PLC upon restarting the TRAPS™ cycle. ‘

The information of data contained herein is proprictacy to UOP LLC and is not 10 be copied. reproduced, duplicated or

disclosed o atleers, in whole or i part

witliout the prior writien consent of UOY LLC. Scparex und TRAPS are

trademarks of UOP LLC
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o The membrane tubes are isolated and blown-down to protect the membrane elements against
contamination. As a result, the isolation valves on the membrane skid block in the tube-side
feed gases for both HE-04 and HE-06. The HE-04 tube-side and particle filter remain
pressurized to enable a quick restart of the membrane skid. The HE-06 tube-side line is

blown-down with SE-03.

NOTICE

In the event of an extended shutdowq, the Membrane Skids
must be purged with nitrogen in order to remove condensable
hydrocarbons, which can irreversibly damage the membrane
elements. The unit must be restarted as per the UOP startup
procedures provided In this manual.

BRINCIPLES OF MEMBRANE SEPARATION OF GASES

1.8.4  Spiral Wound Element

A membrane is a thin, pliable medium that selectively separates gus components when a pressure
differential is applicd across il. Separex® membrane elements consist of a layer of cellulose
acetale bonded to a support material. They are fabricated into a spiral-wound configuration for

various gas separation applications.

Spiral Wound Membrane Element

SR

feed : Residyal
Permeale
fead Resldual

Fetd Space!
Hembrans
Prrmente Spaces
Kembane

Feed Spacer

In the spiral-wound arrangement, two flat sheets of membrane scparated by a permeate spacer are
glued along three sides 1o form an envelope (or leaf, as it is called in the membrane industry).
Several envelopes are wrapped around a permeate fube, separated vy feed spacers, with their open
ends facing the wmbe. e

Feed gas enters along the side of the membrane and passes through the feed spacers separating the
envelopes. As the gas travels between the envelopes, CO,, H,S, and other highly -permeable
compounds permeate into the envelope. These permeated components have only one outlet; the
permeated components must travel within the envelope to the permeate tube.

“

The information ot data contained herein is proprietary to UOP LLC and is not (o be copied, reproduced, duplicated or

disclosed (o others, in whole or in part without the prior writiea consent of UOP LLC. :Separex and TRAPS are

wrndemarks of UOPLLC,
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18.2 Membrane Permeation

The membrane system operates on the principle of solution-diffusion through & non-porous
membrane. Highly permeable compounds, CO, for example, first dissolve into the membrane
material and then diffuse through it. Certain gases permeate or pass through the membrane more
easily than others, such as CO,, HJS, and H,0. This allows the more rapidly permeating (fast)
components to be collected in one stream and the slower permeating (slow) components to be

collected in a second stream.

In landfill gas purification, CO, permeates faster than methane, resulting in the enrichment of
methanc on the high-pressure side of the membrane element, while the CO; passes to the low-
pressure side,

The driving force for permeation is the differcnce in partiaj pressure of a given componert
between the feed (high-pressure) side and the permeate {low-pressure) side of the membrane.

Membranes have two performance characteristics that determine methane product recovery and
purity:

% Permeation rate ot flux is the rate at which a gaseous component can diffuse through the
mermbrane medium to the low-pressure side. Since the permeation rate for CO, is greater
than methane, increased flux through the membrane will increase the methane product
purity, but decrease the methane recovery in the residoal gas stream.

»  Selectivity refers 1o the ratio of permeation rates of a fast gas {carbon dioxide} and a slow
gas (methane or other hydrocarbon). The selectivity of carbon dioxide to methane
determines the efficiency of the scparation, and methane recovery.

Several operating parameters affect membrane separation, including the feed gas composition,
pressure differential across the membrane, and the gas temperature. Understanding the eftects of
these process paramelers is important for maintaining efficient operation of the system.

1.8.3 Feaed Gas Composltion and Pressure Differenttal

Feed gas composition and pressure differential are closely related to permeation rates, since these
are detetinined by the partial pressure gradients across the membrane.

#  As the pressure differential across the membrane increases, the total pas permeation rate
will increase. This results in lower methane recovery, but an increase in methane product

purity, since CO, permeates faster than methane.

As the pressure differential across the membrane decreases, the total gas permeation rate
will decrease. This restlts in greater methane recovery, bul a decrease in methane

product purity.

v

1.8.4 -Peﬁﬂeate Prassure and Pressture Ratlo

In addition to the pressure differential, an equally important factor of system performance is the
pressure ratio across the membrane.

% As the permeate pressure decreases, the driving force across the membrane system will
increase, resulting in a higher permeation rate. [n addition, as the permeate pressure
decreases, the pressure ratio will significantly increase. The combined effect is both
higher permeation and selectivity. :

The information of data comained herein is proprietary to UOP LLC and is not o be copied, reproduced, dupticated or
disclosed to others, In wholg or In part without the prior written consent of UOP LLC.-8eparex and TRAPS are
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»  As the permeate pressure increases, the driving force across the membrane system will
decrease, resulting in a lower permeation rate. In addition, as the permeate pressure
increases, the pressure ratio decreases. The combined effect is beth lower permeation

and seleclivity.

1.8.5 The Effect of Gas Temperature

The operating temperature is the most common adjusted operation parameter. Adjustments in
operating temperature have the following effects:

> The penmeability of gases increases with increasing temperaiure. However, the
permeability for carbon dioxide increases at & lower rate than methane and other
hydrocarbons with increasing temperatute. As a result, the selectivity for carbon dioxide
over methane decreases as the operating temperature increases. Consequently, methane
product recovery will decrease, while purity will increase as the operating temperature
increases, all other operating conditions being constant.

% Likewise, a decrease in operating temperature decreases the permeation rate and
increases the selectively for carbon dioxide over methane. Consequently, methare
product recovery will increase, while purity will decrease as the operating temperature
decreases, all other operating conditions being constant.

The optimum unit operating temperature will be determined during the startup of the membrane
system. Operating higher than the high feed gas temperature shutdown will damage the
membrane elements. In addition, operating the system at a temperatire lower than the low feed
gas temperature shutdown increases the potential risk of heavy hydrocarbon and VOC
condensation on the membrane material.

1,6.6 Membrane Element Life

The expected useful life of the Separex® membrane elements is dependent on the specific
operating conditions and operating history. Service life is affected by the operating pressure,
operating temperature, particulate level, liquid condensation, and the presence of contaminants
such as lubricating oil, hydrocarbon liquids, and VOCs. The system pretreatment equipment has
been designed ta minimize the effects of detrimental feed gas components, and shutdown when
potentially adverse operating conditions occur.

A reduction in the gas penmeation rate of the metbrane system will oceur over titme. The system

design accounts for this normal decrease in gas permeability. Expected process performance is

based on membrane characteristics afier one year of operation. Most of the flux decline will have

occurred within that time period. The effects of permeability variations on system performance
“can be minimized by adjusting process operating conditions such as pressure or temperature.

NOTICE
Liquids of any kind wiil Irreversibly damage the miembrane
elements. Care must be taken to ensure that the liquids do not
contact the membrane elements or collect In the membrane
tubes or system piging.

“The information or data contained herein Is proprietary to UOF LLC and is not lo be copicd, reproduced, duplicated or
disclosed (o others, in whole or in pant without the prior written conisent of UOP LLC. Separex and TRAPS are
tademarks of UOPLLC. '
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2.2

SECTION 2

SAFETY

GENERAL

Major hazards associated with the Separex® Membrane System can be grouped under the
following categories: Flammable Gases; Pressurlzed Componenis; Aspliyxiants, and Toxic
Muterials. ‘This section describes some specific hazards in each of these groups and some
procedures and guidelines to minimize these hazards,

Other hazards including common industrial hazards may also be present.

It is the operator’s responsibility to identify potential hazards and to follow all appropriate safety
rules and procedures.

Material Safety Data Sheets (MSDS) are provided in Appendix B for the key feed gas constituents
and membrane system components, Additional MSDS should be obtained for other pases or
materials subsequently used or encountered.

The Electrical Area Ciassification is NEC Class I, Group D, Division 2.

FLAMMABLE GASES

Large quantities of flammable gases are present in the membrane system. Methane, a colorless,
odorless, and highty flammable gas, is the major constituem of some of the process streams within

the membrane system.

Methane-air mixtures will readily burn when ignited, and, under certain conditions, can explode.
Only a small amount of encrgy is required to ignite a mixture of methane and air. The explosive
limits of methane in air are between 5.3% to 14% by volume. Oxygen is an oxidizing agent and
will vigorously accelerate combustion.

Exposure of personmiel to flammable substances must be avaided. All work areas must be well
ventilated, and, if appropriate, posted "WARNING~FLAMMABLE ATMOSPHERE MAY

EXIST."

Avoid release of flammable Jiquids or gases from plant components by carefully following
operating and maintenance procedures presented in Sections 4 and 5 of this manual.

Flammable substances require oxygen (o form com_buslibj_q _rni.xl-;ues. Agoici fonning qc_imbustible
mixtures by adhiering to the following procedures: : -

'« Do not admit flammable liquids or gases into & circuit that contains air, and do not
_admit aic-into # circuit that ‘contains flammnble liquids or"gases. " In cither case, first
purgé the circuit with nitrogen until the conééntration of oxygen or flammable material

“is well below that required to form a combustible mixture. - Analysis for oxygen
‘concentration must be performed with -instruments that have been calibrated to
rjx_mnufacturer‘s specification. Before opening -an electrical enclosure or device that
would exposc energized electrical equipmeiit 1o the sumounding atmosphere, first verify

‘that the atmosphete is free of flammable mixiures. Follow the manufacturer’s
instructions for purged enclosures prior to enérgizing the circuits within the purged

enclasure. Obtain site work permits as necessary, per company procedures.

The information of data contained herein is proprietery {0 UOP LLC and is not 1o be copied, reproduced, duplicated or
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« Maintain a positive nitrogen pressure in circuits to prevent air from leaking into them
when the circuit is shut down.

« Avoid venting flammable liguids or gases through atmospheric vents that are not
connected to vent stacks piped to safe locations.

Avoid all sources of ignition where flanunable mixtures may exist. Do not permit welding,
flames, smoking, or the impreper use of tools, which could result in the creation of sparks in atcas
where flammables may be present. Specific attention should be given to the use of power tools,
which may create sparks wheu contacting moving roetal surfaces, such as a grinder. Eliminate
static electricity, sparks from electrical cquipment, and objects that are heated in excess of 1000°F
(538 °C). Do not altow personnel to stand in front of valves that vent llammables when opened to
atmaosphere, and keep all flammable material away from these valves. .

Leaks in process gas citcuits present a.major fire potential in the plant. Pressure check connections

“for leaks, using an inert gas when cquipment is installed. If leaks are found, repair them before

admitting fammable materials to the circuit. if the circuit already contains flammable material,
protective equipment must be wom, and hazardous work permits must be obtained before

attempting a repair.
Check process areas periodically with an explosimeter to detect any concentrations of flanamable
mixtures.

The best method of fighting a flammable gas fire or pipeline fire with flame characteristics of a jet
or torch, where the supply of gas can be shut-off, is as follows:

a) Slowly reduce the flow of the gas that is feeding the fire. Do not completely stop the
flow.

by Allow the fuel fo burn until completely consumed. In the meantime, protect
surrounding areas and equipment from becoming involved.

¢) When the jet is small enough to be approached, put out the flame with steam, CO,,
or a dry powder extinguisher.

d} Closc off the supply of flammable gas completely.
¢) Allow the area to ventilate thoroughly.

Hydrogen fires are not visible and extra caution should be exercised in areas containing hydrogen.

PRESSURIZED COMPONENTS

Pressurized liquids and gases prcseht safety ha,iz_uds, when the equipment that.containg them js not
operated properly.

" Sighificant pressures can Be_..p'(é_s'émf mthemembranesystcm Gbsgrﬁq the following when
" working with equipment that contains pressurized liquids or gases: . :

« Open valves slowly. Completely depressurize and purge the system of flammable
_materials with nitrogen before attempting 16 perform any maintenance activities'on the
membrane system. Use blinds, or’ dable block and bleed arrungements (o positively
isolate pressure tubes or-other menibrane system components from flaimmable, or toxic
materials, that requite long-term shutdown and / or mainténance.

» Do not tamper with relief valves; never farce arelief valve to resest by screwing down
the spring adjusting nut. Inspect, and fest felief valves in accordance with local codes or
as specified by the manufacturer. Ensure the car seal or other locking device is propetly
installed and documented. :

The information of data contained herein is proprictary to UOP LLC and is not to be copied, repreduced, duplicated or
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Handling Gas Cylinders

Cylinders of nitrogen may be used for equipment purging. These cylinders must be handled,
stored. and used swith care to prevent accidental release of the high-pressure hitrogen.

Observe these precautions when working with gas cylinders:

23.2

Do not drag or slide ¢ylinders even for short distances; cylinders must be moved by a
suitable hand truck. The cylinder should be chained or properly secured prior to

moving.

Never drop cylinders or permit them to strike each other violently. When cylinders are
moved, they must not be subjected to abnormal miechanical shocks, which may cause
damage 1o their valves, safety devices, or the cylinders themselves.

The valve pratection cap must be left in place until the cylinder has been secured
against a wall or bench, or placed in & cylinder stand or on & cylinder cart and is ready
to be used. Cylinders should always be properly secured whether in use, or in storage.

Never tamper with safety devices on valves or cylinders.
Do not remove the product identification label or change the cylinder color.

When returning empty cylinders, close the valve before shipment. Leave some posilive
pressuce in the cylinder. Replace any valve outlet and protective caps originally
shipped with the cylinder. Mark, and label the cylinder EMPTY.

Only qualified suppliers of compressed gases must refill compressed gas cylinders.

Never lift a cylinder by the cap, always use approved equipment designed for this
purpose.

Storing Gas Cylinders

Observe the following precautions when storing gas cylinders:

233

Always store cylinders in the upright position.

Cylinders should be assigned to a specific area for storage. Segregate full and empty
cylinders. The storage area should be dry, cool, well ventilated, and preferably fire

resistant,
Keep cylinders protected (rom excessive temperatures by storing them away from

. radiators or-other sources of heat. “Cylinders may be stored in the open, but must be

protected against exireines of weather and from dathp ground to prevent rusting.

Cylinders must be secured while in storage.

Operations with Gas Cylinders

Observe the folldwing pfecautions when using gas cylindérs:

Know and understand the properties, uses, and safety precautions of the gas before
using the gas and/or associated equipment. Consult the Material Safety Data Sheet
{MSDS) for the particular gases being used.

The cylinder decal or label is the anly positive way to identify the gas contained in a
cylinder. Color-coding of cylinders is an identification method wsed for the
convenience of the cylinder gas supplier only.

The information of data contained herein is propriciary (o UOP 1.1.C.and is not to be copicd, reproduced. duplicated or
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urademarks of UOP-LLC: .

Safety 2-3

Rev. 0



Safety 2-4

Rev. 0

2.4

UOF Separex® Membrane System

Do not use cylinders as rollers for moving material or otlier equipment.

Never attempt to mix gases ina cylinder.

Mo part of a cylinder should be subjected to a temperature above [30°F (54°C). Prevent
sparks or flames from welding or cutting torches or any other source from coming into
contact with cylinders. Do not permit cylinders to come into contact with clectrical

apparatus o circuits.

Use regulators and pressure relief devices when connecting cylinders to circuits of
lower pressure service ratings. Only regulators approved for the specific gas must be
used. Open the cylinder valve slowly before adjusting pressure on regulator.

Valves must be closed on cylinders and all pressure released from equipment connected
to the cylinder at the end of a work shift or any time an extended non-use period is

anticipated.

Use check valves or traps 1o prevent backflow of water or other contaminants if
backflow can occur into the cylinder. If backflow occurs, mark the cylinder
"CONTAMINATED", return the cylinder to the supplier immediately.

If a cylinder protective cap is extrenely difficult to remove, do not apply excessive
force or pry the cap loose with a bar inserted into the ventilation openings. Attach a
label or tag to the cylinder identifying the problem and return the cylinder to the
supplier.

Wrenches should not be used on valves equipped with a handwheel. If the valve is
faulty, attach a label or tag 10 the cylinder identifying the problem and return the
cylinder to the supplier.

ASPHYXIANTS

Asphyxiants are gases that can reduce the amount of oxygen in the air to a point where life cannot
be sustained, and asphyxiation occurs. Exposure to oxygen-deficient atmospheres may produce
dizziness, nnusea, vomiting, loss of consciousness, and death. Death may result from errors
judgment, cotifusion, or foss of consciousness and may oceur in seconds without waming.

241

‘CAUTION
personnel, Including rescue workers, should not enter areas
where the oxygen concentration 1s below 19.5%, or the carbon
dioxlde concontration Is above 1.6% unlass provided with a self-
contained breathing apparatus.or air-line. respirator.

iy

‘Nitrogen

Nitrogen, which is used to purge the process circuits, is-odarless and non-toxic; but it may.lead to

suffocation by diluting the concentration of oxygen in air below levels necessary 10 support Jife.

Nitrogen will concentrate in low' laying areas, 'such as pitsi" Ca
enclosed processing urea as nitrogen will sccunulate near the ground.

ution ¢hould be experienced in

The information or data containcd herein is proprictary to UOP LLC and i5'not to be copied, repraduced, duplicated or
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2.5

When maintenance is to be performed in areas that have been subjected to a nitrogen purge,
abserve the following.

«  Personnel must not enter such an area until analysis shows that & minimum of 19.5 %
oxygen is present.

e All lines that, if opened, can result in a flow of hazardous material 10 a section of piping
being worked on, must be positively isolated with line blinds or double block and
bleeds, and tagged out.

24.2 Carbon Dioxlde and Others

Carbon dioxide (CQ,) exhibits an intoxicating characteristic which can cause unconsciousness and
death at concentrations over 10%, even though adequate oxygen may exist 1o support life.

Other asphyxiants are present in the process including methane. Several of these gases are also
highly flammable and/or toxic. Avoid contact with flammable or toxic gases. This will also
reduce asphyxiation hazards associated with these gases.

Consult the Material Safety Data Sheets (MSDS) for more infonnation on the hazards associated
with these gases.

TOXIC MATERIALS

Personnel exposure o process streams must be avoided because of the fire and explosion hazards
present. This avoidance will also prevent personnel exposure to toxic components in the system.
Appropriate protective equipment, including breathing air masks, must be worn whenever there is
a potential for exposure to toxic material.

Consult the Material Safety Data Sheets (MSDS) for more information on the toxic hazards
associated with these gases,

2.5.1 Hydrogen Sulfide

Hydrogen suifide is irritating at low concentrations, 20 PPM. Exposure to this gas may causc
headaches, irritation of mucous membranes, dizziness, nausea, ‘and/or vomiting., Exposure to
higher concentrations may result in coma, respiratory amest, and death. Hydrogen sulfide has a
rotten egg odor, but this cannot be relied ont for detection of its presence, since extended exposure
10 low concentrations, aiso causes loss of smell.  Expose to high concentrations can -caus¢ an
immediate loss of smell. Personnel H2S monitors shovld be worn if H2S is present in the process
Eye exposure may produce conjunctivitls (inflammation of the: mucous fnémbrang :of the eyes),

 photophobia (intolerance to fight), corneal bullae (blisters of the eye),pain, and altered vision.

Pulmonary edema, an accumulation of fluid in the lungs, may occur after expasure.

Hydrogen sulfide is denser than air and will concentrate in Jow laying areas, such as pits. Cuution
should be experienced in enclosed processing area as H,8 will accumuiate near the ground.

If exposure to hydrogen sulfide occurs, rescue personnel must exercise care so that they are not
exposed, and so that a loss of smell does not lead to inadvertent exposure. Affacted persons
should be moved to an uncontaminated area and given assisted respiration {rescue breathing) if
breathing is impaired or has stopped. The victim should be kept warm, supplemental oxygen
should be administered, and medical assistance should be scught at once.

The information of data contained herein is proprietary 1o UOF LLC and i not to be copied, reproduced, duplicated or
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Persans who have the potential for exposure to hydrogen sulfide should not wear contact lenses.
Inimediate, prolonged flushing or irrigation with large quantities of water will treat hydrogen
sulfide contamination of the eyes. Separate the eyelids with fingers during flushing,

2.5.2 Carbon Dloxlde

Carbon dioxide (CO,} is present in the membrane system process streams. It is colorless and
odorless it both the liquid and gascous states. [t does not support life and may produce
immediately hazardous stmospheres. At higher than nommal concentrations (0.03% in air), it
affects the respiratory rate. Symptoms of expasure to high concentrations of catbon dioxide vary
greatly, but typical symptoras of CO, intoxication include:

€0, Concentration Symptons

3-6% Headaches, dypsnea (difficult or Jabored
breathing), and perspiration

6-10% Headaches, dypsnca, perspiration, tremors, visual
disturbances and unconsciousness

Greater than 10% Unconsciousness withoul warning

Use a self-contained breathing apparatus in oxygen-deficient atmospheres or where carbon
dioxide concentrations exceed 1.5%.

CAUTION
Full and half face cartridge respirators will not function in areas
that contain high concentrations of carbon dioxide. Thelr use
may result in asphyxiation. :

Persons suffering from the toxic effect of carbon dioxide should be moved to areas with a normal
atmosphere. Assisted respiration {rescue breathing) and supplemental oxygen should be given if

the victim is not breathing.
NOTE

A self-contained breathing apparatus may be necessary to
prevent toxic exposure or asphyxiation of rescue waorkers.

26.3 Other Toxlc Gases

Butane and pré_panc produce anesthetic effects if they are inhaled at-high concenirations.
[nhalation of heptane or hexane may cause respiratory tract irritation, coughing, depression, and
cardiac-arrhythmia. Very high vapor concentrations of pentane: may Produce narcosis (a state of
stupor, unconsciousness, or artested activity). IR -

The information or data contained herein is proprictary to UOP LLC and is not to be copicd, reproduced, duplicated or
disclosed to others, in whole or in part without the prior written congent of JOP LLC. ‘Separcx and TRAPS are
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3.1

3.2

SECTION 3

EQUIPMENT DESCRIPTION

GENERAL

The Separex® Membrane System includes pretreatment equipment and membrane tubes. This
section provides 2 summary of the design data and a general description for each of the major

equipment items.

The pretreatinent section consists of!

+ HE-04 Feed Gas Exchanger

+ HE-06 Interstage Exchanger

+« HE-07 Economizer

V07 Feed Gas Coalescer

= SE-QIA TRAPS™ Adsorber

= SE-0IB TRAPS™ Adsorber

s V-08 Particle Filter

+ HE-08 Regeneration Gas Heater

The membrane section consists of:

= SE-02 Membrane Tube Section, Bank 3
¢ SE-03 Membrane Tube Section, Banks 1 & 2

The Separex® Membrane System will provide a product strearm of 2.14 MMSCFD containing a
CO, content of <1.5 mol%. The membrane section consists of three banks of four membrane
tubes. Each membranc tube has a maximum capacity of ten spiral-wound membrane elements.

HE.04 FEED GAS EXCHANGER

3.21 Design Data

Equipnient Description 3-)

Rev. 0

Manufacturer: Brown Fin Tube & Company

Dimensions: Diameter: 2 ft 9 Y inch
Overdll Shell: 11 9% inchx 9 ft 4 1/8 inch

Design Conditions: " Shell700 psig @ -20°F / 300°F
Tube 700 psig @ -20°F / 300°F

Duty: 290,000 Biu/t |

Total Surface Area: 65.6

Maten'alsf : " Refer to Data Book

lnfemal Ccmpcﬁems: . Refer tolData Book

The jnformation of data contained hereln ispropriciacy 10,UQP.LLC andiisqotto be.gopled.reproduced, duplicated or
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1.3.3  Instrumentation

A
: )
v TIC-0206 controls the bypass flow-rate around HE-06 via the high performance butterfly valve,
TV-0206. The operating range will vary between 100°F to 140°F with an initial set point of
{10°F at ~40% travel. With a 0-200°F set range, TIT-0206 provides the analog signal to the
control loop. TIT-0206 is also equipped with a temperature high alarm and temperature fow,
High-high temperature alarm shutdown, low-low temperafure alarm shutdown, and redundant
temperature alagms are provided at the inlet of membrane section SE-03 via TIT-0613.
34 HE-07 ECONOMIZER
3.41 Design Data
Manufacturer: Brown Fin Tube & Company
Dimensions. Diameter: 2 ft 9 % inch diameter
Overall Shell: 919 3/4 inchx 7 ft 4 1/8 inch
Design Conditions: Shell 700 psig (@ -20°F £ 300°TF
Tube 675 psig @ -20°F / 200°F
Duty; : 297,000 Buw/hr
Total Surface Area: 56.0 it*
Materials: Refer to Data Book
; Intemal Components: Refer to Data Book
34.2 Daesgcription
Designed to reduce the relative humidity of the chilled gas and provide optimal conditions for
maximum contaminant removal in the TRAPS™ Pretreatment System, HE-07 provides the final
heat integration step. The discharge gas from the shell side of HE-06 js cross-exchanged with the
coalescer outlel stream, downstream of the filter coalescer.
343 Instrumentation - _
HE-07 is equipped with local temperature pauges, 11-_{)3_09 and TI-0310, on the outlet of the tube
. side and shell‘i;ide‘,'re'spccti'vely. ‘ R e '
{ ]

The infornation of data contained hergin is proprictary 1o UOP. LLC.and is40l 1o be capicd, reproduced, duplicated or

disclosed (o oihers; in Whole or-ift part without the ‘priot: writien cortse, of QP LLC...Separex and TRAPS are
N trademarks of UOP LLC,



—

UOP Separex® Membrane System

3.6.1 Design Data
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SE-01A & SE-01B TRAPS™ ADSORBERS

Rev. O

tanufacturer:
Dimensions:

Design Conditions:

Materials:

TRAPS™ Media per Adsorber:
Inert Bed Supports:
UOP TRAPS™ Adsorbent TP-2;
UOP TRAPS™ Adsorbent TP-4:

PSB Industries, Inc.
42 inch (ID) x 18 feet (Seam-Seam)

675 psig @ -20°F / 200°F
175 psig @ -20°T  450°F

Refer to Data Book

Approximately 8.4 LB
Approximately 3400 LB
Approximately 1500 LB

3.6.2 Description

The TRAPS™ unit is a two bed, thermally regenerated, adsorption system. Both adsorber vessels,
SE-01A and SE-01B, contain an identical mixture of the two TRAPS™ adsorbents and bed
support media. The TRAPS™ Pretreaument System adsorbent material selectively removes
VOC's contained in the feed gas, significantly reducing the concentrations entering the membrane
tubes and comtained in the product gas. Removal of the VOC's in the feed gas prevents the
potentia! accumulation and condensation within the membrane system, and significantly enhances
the long-lerm membrane system perfarmance.

TRAPS™ technology incorporates two main cycles, adsorption and regeneration, operating ina
continuous fashion. One adsotber vessel is regenerated at low pressure, ~35 psie, and high
temperature, ~400°F maximum, whilc the other vessel is processing the feed gas. In adsorption
mode, feed gas travels up-flow through the vessel and contaminants are picked up by the
adsorbent. When the adsorbent loading approaches the media capacity, the inlet and outlet valves
on the feed gas circuit automatically close while other valves open to allow in clean, hot,
contaminani-free, regeneration gas. At this time the aewly regenerated bed will be brought on-line

1o perform the adsorption function while the loaded bed is. depressurized to ~35 psia aud

regenerated. Refer 1o the Cycle Sequence Table, UQP 4867-A-951 Q_S,'fqr,valvd,positiqn;.

NOTICE
The adsorbent has a limited capacily for, femoval of heavy
hydrocarbons and must be regenerated regularly to maintain
sufficlent contaminant pick-up capacity. .After the adsorber has
bean on-line for & maximum of 24 hours, the bed must bie taken out
of service and regenerated fo desorb the contaminants from the
bed.

The information of data contained herein is propriétary to UQP_;LLCE_:_md-is fiot to be copied, reproduced, Vdelica'}i:d ar .
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v-08 PARTICLE FILTER

3.7.4 Design Data

Manufacturer: Pall Filtration

Pimenstons: 10 inch (ID} x 55 7/16 inch (FF-Seam)
Design Canditions: 675 psig @ -20°F  200°F

Materials: Refer to Data Book

Internal Componcnis: Three filter elements

3.7.2 Description

The particle filter is a vertical vessel, which holds three filter cartridges designed for the removal
of any trace patticles or dust that may have carried from the TRAPS™ adsorbers.

3.7.3 [nstrumentation
A local differential pressure gage, PDI-0503, monitors the pressure drop across the filter elements.

NOTICE

The filter elements must be replaced according to the
maintenance schedule in Section 5 to insure optimum
membrane system performance.

HE-08 REGENERATION GAS HEATER

3.81 Design Data
Manufacturer: PSB Industries / Chromalox
Dimensions: 10 % inches (OD) shell diameter
Design Conditions 600 psig @ -20°F 1 430°F
Materials: Refer to Data Book
Rated Capacity: 115 kW

3.8.2 Description
The regeneration gas heater is a six circuit eleciric heater designed to provide the required heat
duty for TRAPS™ adsorber thermal regeneration. =

The information of data contained herein is proprigtary 40 UOP LLC and is not tabe copletd, reproduced, duplicated ar
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3.9.4 Membrane Elaments

The Separex® Membrane ¢lements consist of a cellulose acetate membrane that is bonded onto a
woven cloth support. The membrane has two Jayers: a relatively thick microporous layer that is in
contact with the cloth support, and a thin active layer on top of the microporous layer. Figure 3-1
illustrates the asymmetric structure of the Separex® spiral wound ;membrane elements.

Figure 3-1
Asymmgtric Membrane Structure
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In the spiral-wound arrangement, two flat sheets of membrsne separated by a parous pertneate
spacer are glued along three sides to form an envelope {or Jeaf, as it is called in the membrane
industry). Several envelopes are wrapped around a permeate tube, separated by high-pressure
channel spacers, with their open ends facing the fube. The Separex® element construction is

shown in Figure 3-2.

Figure 3-2
Spiral Wound Element

feed
Permeale
Feed

Hambane
PR LIS Spacer
Memivane

Fatd Spacar

Feed gas enters the pressure tube and distributes into the first membrane element through the
high-pressure channei spacer. As the gas:travels between the membrane envelopes, CO,, H,S, and
other highly permeable compounds rapidly permeate through the membrane into the permeate
channel spacer. These permcated components have only one outlet; the permeated componeats
must travel in a spiral pattetn within the envelope to the permeate tbe,

Less permeable components, such as methane, remain in the high-pressure channel spacer and
flow to the next clement or exit the membrane tube into the residual pas header. Feed flow
bypassing from element to element is prevented by the U-cup seal installed on the upstream side
of each element. Each membrane element is covered on the outside with a protective epoxy
overwrap. Figure 3-3 provides a general schematic of the membrane tube assembly.

The information of data contained hercin is proprictary ta UOP LLC and is not 1o be capied, reproduced, duplicated or
disclosed 10 athers, in whole or in part withaut the prioe written consent of UQP LLC. -Separex and TRAPS arc
tradgmarks of UOP LLC.
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SECTION 1

This equipment is designed to oxidize the waste gas from a landfill gas recovery
operation.

The basis of this equipment is the design criteria provided in the specifications
summarizes shown below.

Desig rameter ss Specifications
Max. Avg, Min.

Waste Gas Flow (SCFM) 1800 1800 900
Temperature {Deg. F) 87 — 250 87 - 250 87 — 340
Available Pressure {psia) 3018 30-18 30-18
Trace Compounds PPM 100 — 5,000 100 - 5,000 100 - 5,000
c sitio %

CH, 17 15 13

CQO; 81 84 87

Nz 1 0.3 0

O, 1 0.3 0

Water Vapor 0.01-0.07 0.01-0.07 0.01-0.14
Heat Release

{MMBtu / hr. HHVY) 18,600,000 16,400,000 7,100,000
Availab o}

Propane For interruptible pilot only

Landfill Gas For main burner

(50% CHa, 45% CO;, 5% air)

Electrical Requirements
460V, 3 Phase, 60 HZ



Performance Requirements

AES will guarantee the following performance requirements:

&

The above composition percentages in shall be considered
approximate because of the complexity of the gas generation
and collection process. The combustor shall he complete with
adjustment features that will allow odor-free operation of the
combustor within the range of gas tomposition as siated.

Exhaust from the combustor stack shall have no visible flame
and no visible emissions, except as a result of NOx.

The combustor shall be capable of a hydrocarbon destruction
efficiency of = 98%.

The combustor shall have a minimum combustion temperature
of 1,500°F and a minimum retention time of 0.5 seconds at full
flow condition. The maximum combustion temperature is
2,000°.

The landfill gas pressure loss through the combustor at design
flow (1,800 SCFM) shall not exceed 40" W.C. as measured
from the upstream side of the inlet gas valve to the outlet of the
combustor.

85 dba at three meters from blower.
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SECTION 2
Equipment ri

dfili Gas (LFG)_Thermal Oxidizer

Combustion Chamber — Fabricated in a rectangular configuration
made of A-36 plate, a minimum of 3/16” thick. The chamber will
provide greater than 0.5 seconds residence time at 1,500°F at
maximum flow (1,800 SCFM). The inside dimensions of the
chamber will be 57" x 55" and will have discharge height of 29’
above grade. Includes:

Lifting Lugs

Observation Port

Sample Ports

Burner assembly (burner head, pilots and UV scanner)
Pilot and LFG supply pipe and valves

NEMA 4 panel, with microprocessor burner controller
Combustion air blower and motor

Fuily insutated and painted

« & & & & & » &

The burner will be a 3,000,000 BTU/hour Premix burner (North
American Manufacturing) using a blower to provide ambient air as
the source for combustion air. All combustible gases, both waste
gas and supplement LFG, will pass through the burner inlet body.

The volumetric and caloric (BTU) turndown of burner shall be no
less than 10:1 from full flow condition.

The pilot ignition transformer must be UL listed, with a minimum
secandary 6,000 volt. A spark igniter using standard 10 MM
automotive spark plug will be used.

The sensing elements will be K Type thermocouples.

The combustion air blower will be capable of meeting the NFPA
requirements for purge volumes.

The blower will be carbon steel construction. The motor will be a
TEFC motor, high efficiency suitable for use with VFD,

The inlet side of the combustion air blower will be provided with a
“hird screen” cover. The connecting piping will be provided with
an air pressure sensing device capable of transmitting a signal to
the burner controller. The signal will be permissive; Indicating the
blower is moving the suitable amount of air during the purge.



GCombustion { Purge Blower

AES will provide one (1) combustion air blower sized to provide a maximum
of 7,000 SCFM of combustion air. The blower has a 30 HP TEFC motor. As
the flow and BTU value to the EQF varies, the amount of combustion air will
also vary. A Variable Frequency Drive (provided by others) will be used to
modulate the air flow rates.

Cont

Co nel and Cabinet

AES will provide controls Cantrot Cabinet. This specification includes:

Prewired control panel with microprocessor burner based controls
designed to allow for the interface the EOF with the rest of LEP's
process in one integrated system if desired by owner.

Panel includes burner controller, PLC SLC/S with data output
cable for data transfer capability, temperature limit, start / stop

buttons, pilot lights, switches, alarm light boxes, terminal strips
and wiring.

Contral cabinet will be Hoffman NEMA 4 Cabinet

Fiame detectors — UV Self Checking Detector

Landfill Gas Supply
Supplemental LFG Fuel Supply Line (Train):

It is the professional opinion that both the waste gas stream and
the LFG supplemental stream must meet NFPA requirements.
The waste gas stream is to be provided by others.

This proposal includes these components for the Landfill gas
stream and propane pilot (quantities are total).

(3) Automatic shufoff valves

{1) Vent Valve

(2) Plug valves

(2) Gas pressure regulators

{(2) Fixed Pitot tubes

{2) Pressure gauges

(1) Miscellaneous instrumentation

All piping in LFG to burner shall be Schedule 40 A106 Grade B,
Welded.
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INTRODUCTTION

This manual is intended to serve as a handbook and guide
for the initial start-up and normal operation of the
Contained Vapor Combustor. A description of the process,
various components, start-up and troubleshooting
procedure is included.

In this manual, the user will find both detailed step-by-
step instruction in some instances, and only a general
description in other instances. It is not possible to
present all possible operating instructilons in written
form. Familiarity and experience with the equipment may
provide a more desirable procedure than outlined here.

It is jmperative that this manual be read copmpletely
prior to the start-up of the equipment and that a copy of
the manual be tocated at the eguipment site at all times.

Tt must be noted that no manual or set of instructions
can foresee all possible situations due to the myriad
combinations of operating conditions possible. The
reader is, therefore, advised that the services of a
competent on-site technical consultant during start-up
and operation of the <Contained Vapor Combustor is
essential to prudent and safe operation. This manual is
furnished for informational purposes only and McGill
shall not be liable for the use of this manual or any of
the information contained in whole or in part.



R

Poliution Control
Systems

IT.

SAFETY PRECAUTIONS

Explosion lHazards

only qualified personnel should be allowed to work on or
around the unit. If you lack such personnel, contact IT-
MeGill Pollution Control Systems, Inc.

Hydrocarbon vapors are potentially combustible with air.
The thermal combustor will operate with a combustible
mixture entering the system. The control system includes
a timed control cycle with a pre-ignition delay tinmer.
The unit should never be started-up_ without first
allowing the unit to thoroughly purdge itself.

Electrical Eguipment

Electrical shock can cause death. Severe and painful
burns can result from electric axc flash. All electrical
equipment is insulated or enclosed to reducc the
potential hazard of electric shock. ©Only fully qualified
personnel should work on electrical eguipment and only
when fully protected. Any circuit on which work is being
performed should be de-energized and the switch should be
locked open. Be sure the control rack is grounded
throuagh an adeguate ground rod fo field prior_te turning

on the pover.

High Tenmperature

The combustor shell operates between 250~650°F. Severe
burns can result from contact with the shell. Do not

touch the shelll

Lethal Gas
The thermal combustor may contain high concentration of
lethal gas. NEVER entexr the combustor until it has

thoroughly purged itself and the atmosphere tested with
analyzers.
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Mechanical Repair

In event of mechanical repair, or any prolonged
shutdowns, always turn the control panel "off" and shut
all lines to the combustor. Power to the control panel
space heater should remain "on" at all times.

INSTALLATION RECOMMENDATIONS

1. Po prevent air leakage around flare base, it is
reconmended that the customer grouts around the
base.

2. If high winds are possible, it is recommended that

a windscreen should bae placed approximately six (6)
feet in front of each damper.
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CRYSTALLINE SILICA WARNING

WARNING:

The ceramic fiber refractory material, as supplied, does
not contain cristobalite; however, after the refractory
material has been exposed to temperatures above 1600°F
(875°C), a large percentage of the material may convert
to cristobalite. To avoid breathing refractory dust
during removal or repair of the refractory, a NIOSH
approved respirator for crystalline silica should be
worn. NIOSH approved respirators for crystalline silica
may be found in the NIOSH cCertified Equipment List or
contact a reputable safety supply vendor.

Ccristobalite is crystalline silica. Prolonged exposure
to dust may cause silicosis, a progressive
preumoconiosis, or other resplratory diseases.
International Agency for Research on Cancer (IARC) has
classified crystalline cilica as a Class 2A carclnogen.
Their study concluded that sufficient evidence for
carcinogenicity exists in experimental animals and that
limited evidence for carcinogenicity exists -in humans.

NIOSH approved respirators should be worn any time that
refractories are torn out after service. While some
respiratory hazard and/or nuisance dust may exist from
the product itself, other foreign substances may warrant
additional precautions during tearcut and disposal.
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IIX.

DESIGN BASIS

Gas Composition (Vol. %)

CH;:
c0,, Air, and Inerts:

LRV
Temperature:
Mole Weight:

Flare Gas

Type:

Maw. Flow Rate:
Waste Heat Release:
Min. Flow Rate:
smokeless Flow:
Pressure Drop:

Unit Design

Operating Temp:
Retention Time:

Overall Unit Turndown:
Flame Stability Turndown:
Fired Fuel Req'd:

Utilities

Pilot Gas:
compressed Air:
Electricity:

Mechanical Desgidn

Design Wind Speed:
ARmbient Temp:
Electrical Area:

hzAS

60% MAX (22% minj

40%
546 Btu/SCF

100°T
27.2

Landfill Gas

‘4000 SCFM:

131.0 MMBTU/hr.
10% of max. flow
100%

12 WG

1600 ~ 2000°F (2100°F Shutdown)

0.5 sec. min., (0.7-1.0 sec. normal)
6:1 (to hold 2000°F)

20:1 maximum

None (pilcot only)

22 SCFH propane (intermittent)
Not required o
480V/3 ph/60HZ

40 mph
-20 to 120°F
Non-hazardous
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VI, START-UP PROCEDURE

A qualified IT-McGill representative should be present
for initial start-up.

Initial start-up consists of the following steps:

Flow Sheet Check
Mechanical Check
gystem Check
stack Set-up

Flow Sheet Checgk

IT-McGill Pollution Systems, Inc. will construct
the Waste Gas Enclosed Flare in accordance with
final drawings. Operating personnel should conduct
a flow sheet check to familiarize themselves with

the eguipnent.

Mechanical Check

operating personnel should verify all equipment,
including valves and the control system, is
functional prior to start-up.

system Check

The following set points should be verified prior
te initial start-up.

1. High Combustor Temp. TISH~101 Set @ 2100°F

2. Purge Blower Pressure PDSL~203 0.4" w.cC.

3. Ignition Transformer Timer TR-62 Set & 15 seconds
4, Auto start-up timer TR-22 Set @ 10 minutes
5. Purge Timer TR-43 Set @ 9 minutes
6. pilot cutoff timer TR-88 Set € 2 minutes
7.

stack Set-Up

1. Install 3 to 6 inches of gravel in hottom of
flare to protect concrete from radiant heat.
2. cut-off lifting lugs before start-up.

16

Temperature Indicator Controller Adjust to 1600°F
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START-UP_MANUAL

1.

AUTOHATIC
1.

2.

Turn panel power on.

Place start-up cycle in manual.
Depress purge start.

Verify purge blower is "On".

When purge completely illuminates depress
manual mode ignition start.

when flame is proved the waste gas blower will
come on and the waste gas inlet valve will
open if their respective switches are in the
vauto" positions. Alternately, the waste gas
inlet valve switch can be turned to “open" and.
the waste gas blower switch can be turned to
manual, but the system should not be left
unattended in this mode.

Place start-up cycle switch in Auto position.

Place waste gas inlet valve and waste gas
blower switches in Auto position.

Turn panel powey “on".
Observe that the system purges, lights the

pilot, turns on the waste gas blower, and the
waste gas inlet valve opens.

17
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VII. TROUBLESHQOTENG
A, Pilot Faijlure

1. verify that the spark plug 1is in good
condition. .

2. If the spark plug still does not spark, test
the transformer for performance. If the
transfermer is okay, the ignition wire is
proken. Power to the transformer, but ho high
outlet voltage indicates a defective
transformer.

3. Power is not delivered to the transformer
unless the purge cycle is complete and
shutdown limits are satisfied.

4, If the pilot does not light with a spark
present, check the inspirator on the gas pilot
lines. The orifices may become clogged with
dirt and oil over a period of time.

5. The air/gas ratio of the pilot may be altered
by changing the pressure on the gas lines.
This may help provide an easily ignited
mixture.

6. If the pilot lights for a short time, hefore
going out, check the flame relay and scanners
for proper operation. Dirt and residue may
1imit the flame scanner viesibility.

B. High Temperature ghutdown

1. 1f a high temperature shutdown occurs on waste
gas operation, verify the temperature control
valve is operating correctly.

2. Verify the temperature controller is set and
operating correctly.

3. Verify thermocouple continuity. Discontinuity

in the thermocouple circuit will cause a high
temperature shutdown.

18
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4. Check thermocouple type (should be type K).
Also verify that thermocouple lead wire was
used to connect the thermcocouple (and not
ordinary electrical wire). Also verify that
thermocouple lead wire was not placed in a
conduit with electrical wire. .

19
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Flame Stability

The flame will be stable as long as the landfill gas has
22% or more methane. Lower concentrations may require
auxiliary fuel to initiate combustion and maintain

tenperature.

Flashback will not occur if the landfill gas 0,level is
6% or less.
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IV. EQUIPMENT DESCRIPTION
A, combustion Section
The flare is 11' - 4" 0.D. X 50' — 0" overall

height. The system is complete with:

L.

10.

1" layer of A.P. Green Inswool -~ 1ITZ Blanket
(or equal) (84 density, 2700°F) backed with 1"
A.P. Green Inswool - HP Blanket (or egual) {6#
density, 2400°F) on Inconel anchors.

A-36 carbon steel shell.

309 stainless steel, multiple port, gas
purners with 309 s.s. flame bridges.

varec flame arrestor with aluminum housing and
aluminum internals.

Flanged flare gas inlet.

Oone (1) pilot assembly designed for 60,000
Btu/hr propane with electric ignitor.

Two automatically actuated air dampers.
Self-checking flame scanner.
Four {4) sample ports.

Two (2) Type K thermocouples.

B. Jrgnition System

One (1) rack wounted jgrnition system including the
following will be provided.

Ignition transformer mounted in a HNEMA 4
encloesure.

Pilot gas solenoid valve.

Pilot gas manual valve.

10
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4.

54

HOTLE:

pPilot gas pressure gauge.
Pilot gas pressure regulator.

All control items reguired to control
waste gas (including blowers) plus the
interconnecting piping and wiring are
supplied by octhers.

safety Controls and Other Features

All s

afety controls and other features incorporated

in the system are specified on the basis of
generally accepted insurance standards.

Receipt and Installation

1.

Regeipt

[r-McGill Pollution Control Systems, Inc.
equipment will normally be delivered via truck
to the point of installation. Title to the
equipment passes from IT-McGill to the
purchaser when the eguipment is off loaded.

Carefully examine the equipment upon arrival.
If damage or shortage is detected, note the
damage and/or shortage on the delivery receipt
pbefore signing. If you cannot thoroughly
examine a shipment at the time of delivery,
note the following on the delivery receipt:
wrhis shipment is accepted subject to .later
inspection and count". The shipment must then
be inspected within ten days and any loss or
damage reported.

All claims for loss or damage in transit shall
pe filed directly with the carrier. A copy of
the claim must be sent to IT-McGill within ten
days.

Failure to properly note damage and/or loss on
the delivery receipt normally destroys any
legal action against the Carrier and almost
certainly means you must bear the cost of
repalr or replacement.

11
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The Foundation

The foundations should be poured level and be
adequately designed for the loads they will be
subjected to by the weight of the equipment.
Anchor bolt and support pad locations are
shown on IT-McGill Drawing 30-101.

Ttems Shipped with the System

Consult the shipping 1list provided by IT-
MeGill  Environmental — Systems, Inc. for
instrumentation and accessories that will be
shipped loose with the flare system for
installation by others in the field.

Electrical Grounding

Insure the system is adequately grounded.
correctly sized ground wire should be attached
to a ground rod or ground field as reguired to
meet local soil conditions.

Piping to the Skid or Rack

Refer to IT-McGill Job Drawings for electrical
and process piping connection to the system.

NOTE: CLEAN OUT THE PIPES: The vast
majority of time consuming start-up
problems are associated with sand,
rocks, weld slag, etc., being left
in the system piping. Good
housekeeping and a high pressure air
blow after hydrotest will save
everyone problems.
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V.

SYSTEM _CONTROL

A,

Burner Control and Operation

The burner management system includes a flame
safequard package which monitors key parameters and
shuts the unit down if an unsafe situation exists.
The key shutdown interlocks are as follows:

1. High combustor temperature
2. Flame failure

If any of the above alarms is activated the unit
chould shut down and not be restarted until that

condition is corrected.

panel Description

1. Power OFF/ON Switch. The power control switch
i{s the main disconnect for the unit. Normal
operation will be in the TON" position. a
Hpower ON" light 1is provided for easy
identification of the status of the unit.

2. sStart~Up Sequence Cycle Switch. The unit can
operate either manually or automatically
depending upon the existing gituation. In the
automatic mode, steps 3 thru 12 should occur
with no further action required by the
operator,

3. Purge Start Button. When in the manual mode,
this button i= used to begin the purge cycle
prior to operation.

4. Purging Light. Prior to unit firing the flare
must be tharoughly purged with clean air. The
air is provided through a purge air blower.
The purging light will illuminate during the
purge cycle.

5. Purge Complete Light. Will illuminate after
the purge cycle is complete.

13



N

Pollution Control
Systems

10,

11.

1z2.

13.

14.

15,

Manual Mode Tgnition Start Button. Upon
completion of the purge cycle in the manual
mode, depressing this button begins the low
fire seguence.

Pilot Gas On Light. Will illuminate when the
pilot gas solenoid valve is open.

Flame Proved Light. Flame proved light will
be illuminated whenever the pilot is 1lit.

Waste Inlet Valve Switch. This switch should
normally be left in the "Auto" position -and
will open the waste inlet valve once pilot
flame has been proved. The "open" and ""close"
positions will manually actuate the wvalve,
bypassing safety features and should only be
uveed for maintenance purposes while the system
is manned.

Waste Gas On Light. Will illuminate when the
waste gas inlet valve is open.

Waste Gas Blowers Switch. This switch should
normally be left in the "Auto" position and
will start a waste gas blower once pilot flame
has been proved. The "manual® position will
start the blower, bypassing safety features
and should only _be uged for maintenance
purposes while system ig manned.

Waste Gas Blower Off Light. Will illuminate
when waste gas blower is off.

Waste Gas Blower-—1 On Light. Wwill illuminate
when Blower-1 is on.

Waste Gas Blower-2 On Light. Will illuminate
when blower—-2 is on.

system Emergency Shutdown Button. Depressing
this button will shutdown system by de-
energizing the pilot flame proved relay.

14
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i6.

17.

is.

19.

2G.

21.

22-

23.

24.

25,

High Flare Temperature. Will illuminate upon
system shutdown due to high stack temperature.

Low Purge Air Flow Light. will illuminate
indicating system will not start due to low
purge air flow.

gsecurity Light Switch. 7This switch will turn
on or off the control panel area light.

Beagon Reset Button. Depress this button to
turn off beacon after flame failure.

outside Building Light Switch. This switch
will turn on or off the outside building

lights.

Interior Building Light Switch. This switch
will turn on or off the interior puilding
lights.

outdoor Receptacle Switeh. This switch will
turn the power on or off to the outdoor
receptacle.

Building Door switch. This switch starts the
purge cycle in the blower building to evacuate
any explosive gas before entering.

Building Door Qpen Light. Will illuminate if
the blower hbuilding door is opened.

NOTE: In order to restart the system after a
failure caiuse has been corrected, the control
system must first be reset. This is done by
either turning the panel pawer switch to “off"
and then to Yon" or by turning the start-up
cycle switch to 'manual" and then to '"auto".

15
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CUSTOMER:
IT-MceGILL
LOCATION:

CHAMBERS DEVELOPHENT
JOB NO.: 120547

MONROEVILLE, P&

EQUIPMENT DATA INDEX

TAB NO. TAG NO.

1 BA-103, BE-103,
B5S-103

2 TIC-201

3 TISH-101, TAH-101

4 PDSL~203

5 TCV-201A, TCV-201B,
TCV-201€, TCV-201D

G PCV-608

7 BL-202

8 FA-104

Fv-102, FY~102

DESCRIPTION

FLAME SCANNER/RELAY

CONTROLLER
TEMPERATURE SWITCH

DIFFERENTIAL PRESSURE
INSTRUMENT

DAMPFRS

PRESSURE CONTROL VALVES
PILOTS & REGULATORS
PURGE AIR BLOWER

FLAME ARREGTOR

CONTROL VALVE
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES

FROM NATURAL GAS COMBUSTION

Emission Factor
Pollutant (16/10° scf) Emission Factor Rating
Cco,’ 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NOy burner) 0.64 E
PM (Total)® 7.6 D
PM (Condensable)° 5.7 D
PM (Filterable)® 19 B
SO, 0.6 A
TOC 11 B
Methane 2.3 B
voC 5.5 C

+ Refercnce 11, Units are in pounds of pollutant per million standard cubic feet of natural gas fired, Data
are for all natural gas combustion sources. To convert from 1b/10° sef to kg/10° m’, multiply by 16. To
convert from [6/10° scf to 1b/MMBtu, divide by 1,020. The emission factors in this table may be
converled to other natural gas heating values by multiplying the given emission factor by the ratio of the
specificd heating value to this average heating value. TOC = Total Organic Corpounds.

VO = Volatile Organic Compounds.

b Based on approximafely 100% conversion of fuel carbon to CQ,. CO,[Ib/108 scf] = (3.67) (CON)
(C)(D), where CON = fractional convetsion of fuel carbon to CO,, C = carbon content of fuel by weight
(0.76), and D = density of fucl, 4.2x10 1b/ 10° scf.

= All PM (total, condensible, and filtcrable) is assumed to be less than 1.0 micrometer in diameter,
Therefore, the PM emission factors presented here may be used to estimate PM,o, PM, 5 0t PM,
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the

pacticulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate

inatter collected on, or prior {o, the filter of an EPA Method 5 (or equivalent) sapling train.
4 Based on 100% conversion of fuel sulfur to 80,.

Assumes sulfur confent is natural gas of 2,000 grains/ 109 sef. The SO, emission factor in this table can
be converted to other natural gas sulfur coutents by multiplying the SO, emission factor by the ratio of
the site-specific sulfur content (grains/10° sof} to 2,000 grains/10° sof.
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Table 2.4-2. DEFAULT CONCENTRATIONS OF BENZENE, NMOC, AND TOLUENE BASED ON WASTE

2.4-12

DISPOSAL HISTORY?

(SCC 50100402, 50300603)

Default
Molecular Congentration Emission Factor
Pollutant Weight {(ppmy) Rating

Benzene” 78.11

Co-disposal 11.1 D

No or Unknown co-disposal 1.91 B
NMOC (as hexane)® 86.18

Co-disposal 2420 b

No or Unknown co-disposal 595 B
Toluenc? 92.13

Co-digposal 165 D

No or Unknown co-dispesal 39.3 A

& Peferences 10-54. Source Classification Codes in parentheses,
b Hazardous Air Pollutants listed in Title ITT of the 1990 Clean Air Act Amendments.

© For NSPS/Emission Guideline compliance purposes, the default concentration for NMOC as
specified in the final rule must be used. For purposes not associated with NSPS/Emission
Guideline compliance, the defanlt VOC content at co-disposal sites = 85 percent by weight

(2,060 ppmv as hexanc); at No or Unknown sites = 39 percent by weight 235 ppmv as hexane).
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