| Department of
Environmental Protection

Twin Towers Office Building

jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

March 15, 2002

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Florida Gas Transmission Company
1400 Smith Street
Houston, TX 77002

Authorized Representative:
Mr. Danny Pribble, V.P. of Operations

Re: Florida Gas Transmission Company - Bradford Compressor Station No. 16
Extension of Air Construction Permit Expiration Date
Air Permit No. 0070012-004-AC

Dear Mr. Pribble:

On March 5, 2002, Florida Gas Transmission Company requested an extension of the expiration date of air
construction Permit No. 0070012-004-AC for the Bradford Compressor Station No. 16 located
approximately 3 miles north of the city of Brooker on Highway 231 in Bradford County, Florida.
Additional time is requested complete the modifications, perform the required tests and submit a timely
Title V operation permit. The Department approves this request.

The expiration date is hereby extended from June 1, 2002 to December 31, 2002 to provide the necessary
time to complete construction and submit a complete application for a Title V air operation permit. This
permitting action does not authorize any new construction. A copy of this letter shall be filed with the
referenced permit and shall becomie part of the permit. This permitting decision is issued pursuant to
Chapter 403, Florida Statutes.

A person whose substantial interests are affected by the proposed permitting decision may petition for an
administrative proceeding (hearing) under Sections 120.569 and 120.57 of the Florida Statutes (F.S.). The
petition must contain the information set forth below and must be filed (received) in the Office of General
Counsel of the Department at 3900 Commonwealth Boulevard, Mail Station #35, Tallahassee, Florida,
32399-3000. Petitions filed by the permit applicant or any of the parties listed below must be file@ within
fourteen (14) days of receipt of this notice of intent. Petitions filed by any persons other than those entitled
to written notice under section 120.60(3), F.S., must be filed within fourteen (14) days of publication of the
public notice or within fourteen (14) days of receipt of this notice of intent, whichever occurs first. Under
Section 120.60(3), F.S., however, any person who asked the Department for notice of agency action may
file a petition within fourteen (14) days of receipt of that notice, regardless of the date of publication. A
petitioner shall mail a copy of the petition to the applicant at the address indicated above at the time of
filing. The failure of any person to file a petition within the appropriate time period shall constitute a
waiver of that person’s right to request an administrative determination (hearing) under Sections 120.569
and 120.57, F.S., or to intervene in this proceeding and participate as a party to it. Any subsequent
intervention will be only at the approval of the presiding officer upon the filing of a motion in compliance
with Rule 28-106.205 of the Florida Administrative Code (F.A.C.)

“More Protection, Less Process”

Printed on recycled paper.



Florida Gas Transmission Company Air Permit No. 0070012-004-AC
Bradford Compressor Station No. 16 Extension of Expiration Date

A petition that disputes the material facts on which the Department’s action is based must contain the
following information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the name,
address, and telephone number of the petitioner’s representative, if any, which shall be the address for
service purposes during the course of the proceeding; and an explanation of how the petitioner’s substantial
interests will be affected by the agency determination; (c) A statement of how and when petitioner received
notice of the agency action or proposed action; (d) A statement of all disputed issues of material fact. If
there are none, the petition must so indicate; (€) A concise statement of the ultimate facts alleged, including
the specific facts the petitioner contends warrant reversal or modification of the agency’s proposed action;
(f) A statement of the specific rules or statutes the petitioner contends require reversal or modification of
the agency’s proposed action; and (g) A statement of the relief sought by the petitioner, stating precisely the
action petitioner wishes the agency to take with respect to the agency’s proposed action.

A petition that does not dispute the material facts upon which the Department’s action is based shall state
that no such facts are in dispute and otherwise shall contain the same information as set forth above, as
required by Rule 28-106.301, F.A.C.

Because the administrative hearing process is designed to formulate final agency action, the filing of a
petition means that the Department’s final action may be different from the position taken by it in this
notice. Persons whose substantial interests will be affected by any such final decision of the Department on
the application have the right to petition to become a party to the proceeding, in accordance with the
requirements set forth above.

Mediation is not available in this proceeding.

In addition to the above, a person subject to regulation has a right to apply for a variance from or waiver of
the requirements of particular rules, on certain conditions, under Section 120.542, F.S. The relief provided
by this state statute applies only to state rules, not statutes, and not to any federal regulatory requirements.
Applying for a variance or waiver does not substitute or extend the time for filing a petition for an
administrative hearing or exercising any other right that a person may have in relation to the action
proposed in this notice of intent.

The application for a variance or waiver is made by filing a petition with the Office of General Counsel of
the Department, 3900 Commonwealth Boulevard, Mail Station #35, Tallahassee, Florida 32399-3000.
The petition must specify the following information: (a) The name, address, and telephone number of the
petitioner; (b) The name, address, and telephone number of the attorney or qualified representative of the
petitioner, if any; (c) Each rule or portion of a rule from which a variance or waiver is requested; (d) The
citation to the statute underlying (implemented by) the rule identified in (c) above; (e) The type of action
requested; (f) The specific facts that would justify a variance or waiver for the petitioner; (g) The reason
why the variance or waiver would serve the purposes of the underlying statute (implemented by thé.rule);
and (h) A statement whether the variance or waiver is permanent or temporary and, if temporary, a
statement of the dates showing the duration of the variance or waiver requested.

The Department will grant a variance or waiver when the petition demonstrates both that the application of
the rule would create a substantial hardship or violate principles of fairness, as each of those terms is
defined in Section 120.542(2), F.S., and that the purpose of the underlying statute will be or has been
achieved by other means by the petitioner.

Persons subject to regulation pursuant to any federally delegated or approved air program should be aware
that Florida is specifically not authorized to issue variances or waivers from any requirements of any such
federally delegated or approved program. The requirements of the program remain fully enforceable by the
Administrator of the EPA and by any person under the Clean Air Act unless and until the Administrator
separately approves any variance or waiver in accordance with the procedures of the federal program.
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Florida Gas Transmission Company Air Permit No. 0070012-004-AC
Bradford Compressor Station No. 16 Extension of Expiration Date

This permitting decision is final and effective on the date filed with the clerk of the Department unless a
petition is filed in accordance with the above paragraphs or unless a request for extension of time in which
to file a petition is filed within the time specified for filing a petition pursuant to Rule 62-110.106, F.A.C.,
and the petition conforms to the content requirements of Rules 28-106.201 and 28-106.301, F.A.C. Upon
timely filing of a petition or a request for extension of time, this action will not be effective until further
order of the Department.

Any party to this permitting decision (order) has the right to seek judicial review of it under Section 120.68,
F.S., by filing a notice of appeal under Rule 9.110 of the Florida Rules of Appellate Procedure with the
clerk of the Department of Environmental Protection in the Office of General Counsel, Mail Station #35,
3900 Commonwealth Boulevard, Tallahassee, Florida, 32399-3000, and by filing a copy of the notice of
appeal accompanied by the applicable filing fees with the appropriate District Court of Appeal. The notice
must be filed within thirty (30) days after this order is filed with the clerk of the Department.

Executed in Tallahassee, Florida.

W

Howard L. Khodes, Director
Division of Air Resources Management

- CERTIFICATE OF SERVICE
The undersigned duly designated deputy agency clerk hereby certifies that this order was sent by certified mail (*)
and copies were mailed by U.S. Mail before the close of business on3 1’[8 !O o~ to the person(s) listed:
Mr. Danny Pribble, FGTC* Mr. V. Duane Pierce, AQMcs
Mr. Jim Thompson, FGTC Mr. Chris Kirts, NED
Mr. Kevin McGlynn, McGlynn Consulting Co.
Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED, on
this date, pursuant to §120.52, Florida Statutes, With the
designated Department Clerk, receipt of which is hereby
acknowledged. N

Uthion I g Dech. 18 2000

(Clerk) (Date)

Page 3 of 3



| | Florida Department of
Memorandum Environmental Protection

TO: Howard Rhodes _
THRU: Clair Fancy /)

Al Linero v
FROM: Jeff Koerner g k—

DATE: March 15, 2002

SUBJECT: Florida Gas Transmission Company - Bradford Compressor Station No. 16
- Extension of Air Construction Permit Expiration Date
Air Permit No. 0070012-004-AC

Attached for your approval and signature is a permit modification that extends the permit expiration date for the
above referenced project.

Day 74 is May 17, 2002. I recommend your approval and signature.

Attachments

CHF/AALIjfk
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Florida Gas Transmission Company

Capital Projects Field Office, 111 Kelsey Lane, Ste. A., Tampa, FL 33619
813.655.7441/ 800.381.1477
March 4, 2002

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Jeff Koerner, P.E.

New Source Review Section :
Bureau of Air Regulation o v g gy
Florida Department of Environmental Protection R E @ SRR,
Twin Towers Office Bldg.

2600 Blairstone Road | : MAR 05 2002
Tallahassee, FL. 32399-2400

RS AR

N

BUREAU OF AIR REGULATION
Reference: Permit No. 0070012-004-AC

Compressor Station No. 16, Bradford County

Permit No. 0830070-003-AC
Compressor Station No. 17, Marion County

Dear Mr. Koerner:
Subject: Extension of Construction Permit Expiration

The above referenced construction permits have expiration dates of June 1, 2002. It will not be
possible for Florida Gas Transmission Company (FGT) to complete the modifications to these
facilities, perform the required initial emissions compliance tests and apply for a Title V
operating permit at least 120 days before their expiration dates.

FGT requests a 120-day extension to both of the referenced construction permits in order to
complete construction, perform the required initial emissions performance tests and to submit
applications for the Title V operating permits.

If you have any questions or need additional information, please call me at (800) 381-1477 or Dr.
Duane Pierce at (281) 373-5365.

Sincerely,

N ke /@5/"

Jim Thompson
Project Manager, Environmental

CC:  Jake Krautsch
Duane Pierce

An Enron/El Paso Energy Affiliate

i
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Florida Department of

Environmental Protection

Twin Towers Office Building

2600 Blair Stone Road Virgini 5. Wetherell

Lawiton Chiles
Governor Tallahassee, Florida 32399-2400 Secretary

December 9, 1993

Mr. Allan Weatherford

Compliance Environmentalist
Florida Gas Transmission Company
P.O. Box 94500
Maitland, Florida 32794-5100

Dear Mr. Weatherford:

RE: Request for Amendments and Extensions to Air Construction
Permits AC 57-188869, AC 67-189220, AC 20-189438,
AC 62-189439, AC 04-189454, AC 42-189455, AC 48-189456,
AC 05-189655, and AC 56-189457
Phase II - Florida Gas Transmission Company

The Department is in receipt of Mr. Barry Andrew’s letter dated
December 3, 1993, on behalf of your company, requesting to amend
the above permits to use EPA Method 3A instead of EPA Method 3

for Gas Analysis. The Department has reviewed this request and has
determined to amend the above mentioned permits as requested.

Specific Condition No. 8 of the above mentioned permits will be
amended as follows:

SPECIF¥IC CONDITION NO. -8

FROM:

8. Compliance with the NOy, SO, CO, VE, and VOC standards shall
be determined by the following reference methods as described in 40
CFR 60, Appendix A (July 1, 1988) and adopted by reference in
F.A.C. Rule 17-2.700.

- Method 1. Sample and Velocity Traverses

- Method 2. Volumetric Flow Rate

- Method 3. Gas Analysis

- Method 7E. Determination of Nitrogen Oxides Emissions from

. Stationary Sources

- Method 9. Determination of the Opacity of the Emissions from
Stationary Sources

- Method 10. Determination of the Carbon Monoxide Emission from
Stationary Sources

- Method 25. Determination of Total Gaseous Nonmethane Organic
Emissions as Carbon

Printed on reeveled paper.



Mr. Allan Weatherford
December 9, 1993
Page Two

TO:

8. Compliance with the NOy, SO, CO, VE, and VOC standards shall
be determined by the following reference methods as described in 40
CFR 60, Appendix A (July'1, 1992) and adopted by reference in
F.A.C. Rule 17-2,700.

- Method 1. Sample and Velocity Traverses

~ Method 2. Volumetric Flow Rate

- Method 3A. Gas Analysis

-~ Method 7E. Determination of Nitrogen Oxides Emissions from
Stationary Sources

- Method 9. Determination of the Opacity of the Emissions
from Stationary Sources

- Method 10. Determination of the Carbon Monoxide Emission
from Stationary Sources

- Method 25A. Determination of Total Gaseous Organic

' Concentrations Using a Flame Ionization Analyses

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
applicant of the amendment request/application and the parties
listed below must be filed within 14 days of receipt of this
amendment. Petitions filed by other persons must be filed within
14 days of the amendment issuance or -within 14 days of their
receipt of this amendment, whichever occurs first. Petitioner
shall mail a copy of the petition to the applicant at the address
indicated above at the time of filing. Failure to file a petition
within this time period shall constitute a waiver of any right such
person may have to request an administrative determination
(hearing) under Section 120.57, Florida Statutes.

The Petition shall contain the following information:

(a} The name, address -and telephone number of each petitioner, the
applicant’s name and address, the Department Permit File Number and
the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice of
the Department’s action or proposed action;

(c} A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any;



Mr. Allan Weatherford
December 9, 1993
Page Three

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or proposed
action; ' ‘ '

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action;

(g) A statement of the relief sought by petitioner, stating
precisely the action the petitioner wants the Department to take
with respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
amendment. Persons whose substantial interests will be affected by
any decision of the Department with regard to the
request/application have the right to petition to become a party to
the proceeding. The petition must conform to the requirements
specified above and be filed (received) within 14 days of receipt
of this amendment in the Office of General Counsel at the above
address of the Department. Failure to petition within the allowed
time frame constitutes a waiver of any right such person has to
request a hearing under Section 120.57, F.S., and to participate as
a party to this proceeding. BAny subsequent intervention will only
be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, F.A.C.

This letter must be attached to the above mentioned permits and
shall become a part of each permit.

Sincerely,

=y v

Howard Rhodes

Director

Division of Air Resources
Management

Attachment to be Incorporated

Mr. Barry Andrew’s letter of December 3, 1993.

cc: E. Middleswart, NWD
Robert Leetch, NED
Charles Collins, CD
Isidore Goldman, SED
Duane Pierce, FGTC
Barry Andrews, ENSR



Mr. Allan Weatherford
December 9, 1993
Page Four

CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies that
this AMENDMENT and all copies} werpk mailed by certified mail before
the close of business on & /& / @ to the listed persons.

Ls I ﬁ7 .

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,
on this date, pursuant to
§120.52(11), Florida Statutes,
with the designated Department _
Clerk, receipt of which is hereby

acknowledged. \
M&@W o 2

/ C#rk] Dite




ENR

December 3, 1993

Mr. Clair Fancy, P.E.

Chief, Bureau of Air Regulation

Florida Department of Environmental Protection
2600 Blairstone Road

Tallahassee, FL. 32399-2400

Dear Clair:

RE:

Request for Amendments to Permits
Florida Gas Transmission Company

Station 12 - Permit No. AC57-188869
Munson, Santa Rosa County, Florida

Station 13 - Permit No. AC67-183220
Caryville, Washington county, Florida

Station 14 - Permit No. AC20-189438
Quincy, Gadsden County, Florida

Station 15 - Permit No. AC62-189439
Perry, Taylor County, Florida

Station 16 - Permit No. AC04-189454
Brooker, Bradford County, Florida

Station 17 - Permit No. AC42-189455
Salt Springs, Marion County, Florida

Station 18 - Permit'No. AC48-189456
Orlando, Orange County, Florida

Station 19 - Permit No. AC05-189665
Melbourne, Brevard County, Florida

Station 20 - Permit No. AC56-189457
Ft. Pierce, St. Lucie County, Florida

ENSR Consnlting

llllll l',ll;_'llll‘l‘l'lll_‘_’

2809 West Mall Drive
Florenee, AL 35630
(205) T67-1210

FANX (205) 767-1211



ENR

December 3, 1993
Mr. Clair Fancy
Page 2

This letter is in respohse to our recent conversation regarding a previous request by Florida
Gas Transmission Company (FGTC) to amend the above permits to include Method 3A
instead of Method 3.

On June 29, 1993, FGTC requested that the permits for the compressor engines referenced
in this letter be amended to adjust the horsepower ratings and heat input rates. On
September 9, 1993 (letter attached), FGTC further requested that specific condition 8 in each
of the permits be amended to replace Method 3 with 3A, and that the SO, emission limits
be clarified to base SO, emissions on the fuels sulfur content.

On September 17, 1993 the Division of Air Resources Management (DARM) responded to
FGTC’s request with a letter amending the permits. Included were the amendments for
horsepower ratings, heat input, restrictions, and clarification of sulfur as the basis for SO,
emissions..

It has recently come to FGTC's attention through the process of obtaining operating permits
from the district offices that the request to replace Method 3 with Method 3A was not
- included in DARM’s response. Until now it was assumed that the request had been
included in the September 17, 1993 letter of amendment.

Accordingly, FGTC requests that DARM evaluate the request for the amendment to the
testing method. This should not require an alternate sampling procedure since there.is no
regulatory requirement for determining the oxygen and carbon dioxide concentrations from
compressor station engines.

Your expedited response to this request is appreciated since it relates to the issuance of our
operating permits. Should you need additional information or have any questions please
contact Mr. Alan Weatherford with FGTC at (407) 875-5816.

Sincerely,

-/&AM7 M

Barry D. Andrews, P.E.

Manager, Air Quality Services

cc Alan Weatherford

Enclosure



Florida Department of
Environmental Protection

Twin Towers ‘Office Building
2600 Blair Stone Road Virginia B. Wetherell

Lawton Chiles

Governor Tallahassee, Florida 32399-2400 Secretary
September 17, 1993 '

CERTIFIED MAIL ~ RETURN RECEIPT REQUESTED

Mr. Allan Weatherford

Compliance Environmentalist
Florida Gas Transmission Company
P. 0. Box 94500

Maitland, Florida 32794-5100.

Dear Mr. Weatherford:

Re: Request for Amendments and Extensions to Air Construction
Permits AC57-188869, AC67-189220, AC20-189438, AC62-189439,
AC04-189454, AC42-189455, AC48-189456, AC05-189655, and
AC56-189457

The Department is in receipt of your letter dated June 29, 1993,
requesting to extend the expiration date and to change the engine
horsepower (HP) capacity, fuel consumption and heat input at
various compressor stations. The Department has reviewed this
request and has determined to amend the above mentioned permits as
requested since there is no increase in permitted emission levels
(lbs/hr and tons/yr).

The following changes are allowed by the Department:
COMPRESSOR _STATION NO. 12 - SANTA ROSA COUNTY:

Description

FROM: For the construction of one 4,000 bhp natural gas fired
engine to be located at the Florida Gas Transmission facility in
Munson, Santa Rosa County, Florida. The UTM coordinates are Zone
16, 510.83 km East and 3419.03 km North.

TO: For the construction of one 4,100 bhp natural gas fired
engine to be located at the Florida Gas Transmission facility in
Munson, Santa Rosa County, Florida. The UTM coordinates are Zone
16, 510.83 km East and 3419.03 km North.

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Printed on recycled paper.



Mr. Allan Weatherford
Request for Amendments and Extensions

Page 2
Pollutant 1bs/hr tons/yr Emission Factor
Nitrogen Oxides 17.6 77.2 2.0 g/bhp-hr
Carbon Monoxide 22.1 96.6 2.5 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 " 1.0 g/bhp-hr
{non-methane)
Particulate Matter (TSP) 0.14 0.61 5 1lbs/MMscf
Particulate Matter (PMjg) 0.14 0.61 5 lbs/MMscfE
Sulfur Dioxide 0.8 3.5 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 17.6 77.2 1.95 g/bhp-hr
Carbon Monoxide 22.1 96.6 2.44 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 0.97 g/bhp~hr
(non—-methane)
Particulate Matter (TSP) 0.14 0.61 4.03 lbs/MMsct
Particulate Matter (PM;jo) 0.14 0.61 4.03 lbs/MMscft
Sulfur Dioxide 0.8 3.5 8.06 gr 8/100scf

Specific Condition No. 5

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to: ‘

- Maximum natural gas consumption shall not exceed 27,810
scf/hr. '
- Maximum heat input shall not exceed 29.20 MMBtu/hr.

TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to: :

- Maximum natural gas consumption shall not exceed 34,525
scf/hr.
~— Maximum heat input shall not exceed 36.25 MMBtu/hr.



Mr. Allan Weatherford
Reguest for Amendments and Extensions
Page 3

COMPRESS8OR STATION NO. 13 - WASHINGTON COUNTY:

Description

FROM: For the construction of one 2,400 bhp natural gas fired
engine to be located 9 miles south of Caryville on CR 284. The
UTM coordinates are Zone 16, 610.69 km East and 3394.28 km North.

TO: For the construction of one 2,700 bhp natural gas fired
engine to be located at the Florida Gas Transmission facility in
Caryville, Washington County, Florida. The UTM coordinates are
Zone 16, 610.69 km East and 3394.28 km North.

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/vr Emission Factor

Nitrogen Oxides 10.6 46.3 2.0 g/bhp~-hr
Carbon Monoxide 11.1 48.7 2.1 g/bhp-hr
Volatile Organic Compounds 2.6 11.6 0.5 g/bhp-hr
(non-methane) .
Particulate Matter (TSP) 0.08 0.4 5 lbs/MMscf
Particulate Matter (PMjg) 0.08 0.4 5 lbs/MMscf
Sulfur Dioxide 0.46 2.0 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant : lbs/hr tons/yr Emission Factor
Nitrogen Oxides 10.6 46.3 1.78 g/bhp-hr
Carbon Monoxide 11.1 48.7 1.87 g/bhp-hr
Volatile Organic Compounds 2.6 11.6 0.44 g/bhp-hr
(non-methane) o
Particulate Matter (TSP) 0.08 0.4 3.87 lbs/MMscft
Particulate Matter (PMjp) 0.08 0.4 3.87 lbs/MMscf
Sulfur Dioxide 0.46 2.0 7.74 gr 8/100scf

Specific condition No. 5

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to:



Mr. Allan Weatherford
Request for Amendments and Extensions
Page 4

- Maximum natural gas consumption shall not exceed 16,154
scf/hr.
- Maximum heat input shall not exceed 16.80 MMBtu/hr.

TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to:

- Maximum natural gas consumption shall not exceed 20,856

scf/hr.
- Maximum heat input shall not exceed 21.69 MMBtu/hr.

COMPRESSOR STATION NO. 14 - GADSDEN COUNTY:

Description

FROM: For the construction of one 2,400 bhp natural gas fired
engine to be located 8 miles southwest of Quincy on SR 65. The
UTM coordinates are Zone 16, 719.97 km East and 3377.39 km North.

TO: For the construction of one 2,700 bhp natural gas fired
engine to be located at the Florida Gas Transmission facility in
Quincy, Gadsden County, Florida. The UTM coordinates are Zone
16, 719.97 km East and 3377.39 km North.

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the em1551on rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 10.6 46.3 2.0 g/bhp-hr
Carbon Monoxide ' 11.1 48.7 2.1 g/bhp-hr
Volatile Organic Compounds 2.6 11.6 0.5 g/bhp-hr
(non-methane) :
Particulate Matter (TSP) 0.08 0.4 5 lbs/MMscft
Particulate Matter (PMjg) 0.08 0.4 5 lbs/MMscf
Sulfur Dioxide 0.46 2.0 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/vr Emission Factor

Nitrogen Oxides 10.6 46.3 1.78 g/bhp-hr
Carbon Monoxide 11.1 48.7 1.87 g/bhp-hr
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Volatile Organic Compounds 2.6 11.6 0.44 g/bhp-hr
(non-methane)

Particulate Matter (TSP) 0.08 0.4 3.87 lbs/MMsct
Particulate Matter (PMjg) 0.08 0.4 3.87 1lbs/MMscf
Sulfur Dioxide 0.46 2.0 7.74 gr 8/100scf

Specific Conditjon No. 5

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to:

- Maximum natural gas consumption shall not exceed 16,154
scf/hr.
- Maximum heat input shall not exceed 16.80 MMBtu/hr.

TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to: :

-~ Maximum natural gas consumption shall not exceed 20,856

scf/hr.
- Maximum heat input shall not exceed 21.69 MMBtu/hr.

COMPRESSOR STATION NO. 18 - ORANGE COUNTY:

FROM: For the construction of one 2,400 bhp natural gas fired
engine to be located at 7990 Steer Lake Road. The UTM coordinates
are Zone 17, 451.86 km East and 3154.79 km North.

TO: For the construction of one 2,700 bhp natural gas fired engine
to be located at the Florida Gas Transmission facility in Orlando,
Orange County, Florida. The UTM coordinates are Zone 16, 451.86 Kkm
East and 3154.79 km North. '

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the emission rates as follows: :

Pollutant lbs/hr tons/vyr Emission Factor
Nitrogen Oxides 10.6 46.3 2.0 g/bhp~hr
Carbon Monoxide 11.1 48.7 2.1 g/bhp-hr
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Volatile Organic Compounds 2.6 11.6 0.5 g/bhp-hr

(non-methane)

Particulate Matter (TSP) 0.08 0.4 5 lbs/MMscf
Particulate Matter (PMlo) 0.08 0.4 5 lbs/MMscf
Sulfur Dioxide 0.476 2.2 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 10.6 46.3 .1.78 g/bhp-hr
Carbon Monoxide 11.1 48.7 1.87 g/bhp-hr
Volatile Organic Compounds 2.6 11.6 0.44 g/bhp-hr

(non—-methane)
Particulate Matter (TSP) 0.08 0.
Particulate Matter (PMig) 0.08 0.
Sulfur Dioxide 0.476 2.

3.95 lbs/MMscf
3.95 lbs/MMscft
7.90 gr 8/100scf

N B b

Specific Condition No. S

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to:

- Maximum natural gas consumptlon shall not exceed 16, 311
scf/hr.
- Maximum heat input shall not exceed 16.80 MMBtu/hr.

TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to:

- Maximum natural gas consumption shall not exceed 20,640

scf/hr.
- Maximum heat input shall not exceed 21.26 MMBtu/hr.

COMPRESSOR_STATION NO. 19 - BREVARD COUNTY:

Descrlptlon

FROM: For the construction of two 2,500 bhp natural gas fired
engines to be located 6 miles west-southwest of Melbourne
Regional Airport. The UTM coordinates are Zone 17, 528.67 km
East and 3101.64 km North.
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TO: For the construction of two 2,600 bhp natural gas fired
engine to be located at the Florida Gas Transmission facility in
Melbourne, Brevard County, Florida. The UTM coordinates are Zone
17, 528.67 km East and 3101.64 km North. '

Specific Condition No. 1

FROM: The maximum allowable emissions from each engine shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 11.0 48.3 2.0 g/bhp-hr
Carbon Monoxide 15.4 67.6 2.8 g/bhp-hr
Volatile Organic Compounds 9.4 41.0 1.7 g/bhp-hr
(non-methane)
Particulate Matter (TSP) 0.09 0.4 5 l1lbs/MMscf
Particulate Matter (PMjg) 0.09 0.4 5 1lbs/MMscf
Sulfur Dioxide 0.51 2.2 10 gr/100scf

TO: The maximum allowable emissions from each engine shall not
exceed the emission rates as follows:

Pollutant lbs/hr = tons/yr Emission Factor

Nitrogen Oxides 11.0 48.3 1.92 g/bhp-hr

Carbon Monoxide 15.4 67.6 2.69 g/bhp-hr

Volatile Organic Compounds 9.4 41.0 1.64 g/bhp-hr
(non-methane)

Particulate Matter (TSP) 0.09 0.4 3.90 lbs/MMscf

Particulate Matter (PMjg) 0.09 0.4 3.90 lbs/MMscf

Sulfur Dioxide 0.51 2.2 7.80 gr 8/100scf

Specific Condition No. 5

FROM: The permitted operating parameters and utilization rates
for these natural gas compressor engines shall not exceed the
values stated in the application. The parameters include, but are
not limited to: '

- Maximum natural gas consumption shall not exceed 17,718
scf/hr per engine.

- Maximum heat input shall not exceed 36.50 MMBtu/hr for both
engines.

TO: The permitted operating parameters and utilization rates for
these natural gas compressor engines shall not exceed the values
stated in the application. The parameters include, but are not
limited to:
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- Maximum natural gas consumption shall not exceed 22,703

scf/hr per engine.

- Maximum heat input shall not exceed 46.77 MMBtu/hr for both

engines.

COMPRESSOR STATION NO. 15 - TAYLOR COUNTY:

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not

exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 17.6 77.2 2.0 g/bhp~-hr
Carbon Monoxide 22.0 96.6 2.5 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 1.0 g/bhp-hr
(non-methane) :
"Particulate Matter (TSP) 0.13 0.6 5 lbs/MMscf
Particulate Matter (PMjg) 0.13 0.6 5 1lbs/MMscf
Sulfur Dioxide 0.75 3.3 10 gr/100scf

TO: The maximum allowable emissions

. exceed the emission rates as follows:

from this source shall not

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 17.6 77.2 2.0 g/bhp-hr
Carbon Monoxide 22.0 96.6 2.5 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 1.0 g/bhp~hr
(non-methane)
Particulate Matter (TSP) 0.13 0.6 4.23 lbs/MMscf
Particulate Matter (PMig) 0.13 0.6 4.23 lbs/MMsct
Sulfur Dioxide ’ 0.75 3.3 8.53 gr 8/100scf

Specific Condition No. S5

‘FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the

values stated in the application.

are not limited to:

The parameters include, but

- Maximum natural gas consumption shall not exceed 26,154

scf/hr.

-~ Maximum heat input shall not exceed 27.20 MMBtu/hr.
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TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to:

- .Maximum natural gas consumption shall not exceed 30,943

scf/hr.
- Maximum heat input shall not exceed 32.18 MMBtu/hr.

COMPRESSOR STATION NO..16 - BRADFORD COUNTY:

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/vyr Emission Factor
Nitrogen Oxides 17.6 77.2 2.0 g/bhp-hr
Carbon Monoxide 22.0 96.6 2.5 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 1.0 g/bhp-hr
(non-methane)
Particulate Matter (TSP) 0.13 0.6 5 lbs/MMscf
Particulate Matter (PMjg) : 0.13 0.6 5 lbs/MMscf
Sulfur Dioxide 0.75 3.3 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 17.6 77.2 2.0 g/bhp-hr
Carbon Monoxide 22.0 96.6 2.5 g/bhp-hr
Volatile Organic Compounds 8.8 38.6 1.0 g/bhp-hr
(non-methane)
Particulate Matter (TSP) . . 0.13 0.6 3.90 lbs/MMscf
Particulate Matter (PMjg). 0.13 0.6 3.90 lbs/MMscf
Sulfur Dioxide 0.75 3.3 7.80 gr 8/100scf

Specific Condition No. 5

FROM: ' The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to:

- Maximum natural gas consumption shall not exceed 26,408
scf/hr. :
~ Maximum heat input shall not exceed 27.20 MMBtu/hr.
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TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to: -

- Maximum natural gas consumption shall not exceed 33,833

scf/hr.
- Maximum heat input shall not exceed 34.85 MMBtu/hr.

COMPRESSOR STATION NO. 17 - MARION COUNTY

Specific Condition No. 1

FROM: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr = Emission Factor
Nitrogen Oxides 10.6 46.3 2.0 g/bhp-hr
Carbon Monoxide 14.8 64.9 2.8 g/bhp-hr
Volatile Organic Compounds 9.0 39.4 1.7 g/bhp-~hr
(non-methane) '
Particulate Matter (TSP) 0.09 0.4 5 1lbs/MMsct
Particulate Matter (PMjg) 0.09 0.4 5 lbs/MMscf
Sulfur Dioxide 0.49 2.2 10 gr/100scf

TO: The maximum allowable emissions from this source shall not
exceed the emission rates as follows:

Pollutant lbs/hr tons/yr Emission Factor
Nitrogen Oxides 10.6 46.3 2.0 g/bhp-hr
Carbon Monoxide 14.8 64.9 2.8 g/bhp-hr
Volatile Organic Compounds 9.0 39.4 1.7 g/bhp-hr

. (non-methane)

Particulate Matter (TSP) 0.09 0.4 4.13 lbs/MMscf
Particulate Matter (PMjg) 0.09 0.4 4.13 lbs/MMscf
Sulfur Dioxide 0.49 2.2 8.27 gr S8/100scf

Specific Condition No. 5§

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to:

- Maximum natural gas consumption shall not exceed 17,010
scf/hr. :
- Maximum heat input shall not exceed 17.52 MMBtu/hr.
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TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to: .

- Maximum natural gas consumption shall not exceed 20,569
scf/hr.
- Maximum heat input shall not exceed 21.19 MMBtu/hr.
COMPRESSOR STATION NO. 20 - 8T. LUCIE COUNTY

FROM: The maximum allowable emissions from this unit shall not
exceed the emission rates as follows:

Pollutant lbs/hr - tons/yr Emission Factor
Nitrogen Oxides 10.6 46.3 2.0 g/bhp-hr
Carbon Monoxide 14.8 64.9 2.8 g/bhp-hr
Volatile Organic Compounds 9.0 39.4 1.7 g/bhp-hr
(non-methane) .
- Particulate Matter (TSP) 0.09 0.4 5 lbs/MMscf
Particulate Matter (PMjg) 0.09 0.4 5 1lbs/MMscf
Sulfur Dioxide 0.49 2.0 10 gr/100scf

TO: The maximum allowable emissions from this unit shall not exceed

the emission rates as follows:

Pollutant lbs/hr tons/yr ° Emission Factor
Nitrogen Oxides ~ 10.6 46.3 + 2.0 g/bhp-hr
Carbon Monoxide : 14.8 64.9 2.8 g/bhp-hr
Volatile Organic Compounds 9.0 39.4 1.7 g/bhp-hr
(non-methane) :
Particulate Matter (TSP) 0.09 0.4 4.13 lbs/MMscf
Particulate Matter (PMjg) 0.09 0.4 4.13 lbs/MMscf
0

Sulfur Dioxide 0.49 2. 8.27 gr 8/100scft

Specific Condition No. 5

FROM: The permitted operating parameters and utilization rates
for this natural gas compressor engine shall not exceed the
values stated in the application. The parameters include, but
are not limited to:

- Maximum natural gas consumption shall not exceed 17,010
scf/hr. :
- Maximum heat input shall not exceed 17.52 MMBtu/hr.
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TO: The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated in the application. The parameters include, but are not
limited to:

- Maximum natural gas consumption shall not exceed 20,569
scf/hr.
- Maximum heat input shall not exceed 21.19 MMBtu/hr.

Expiration Date

The expiration date of the above mentioned permit will be changed
from June 30, 1993, to December 31, 1993.

This letter must be attached to the above mentioned permits and
shall become a part of each permit. If you have any questions,
please call Teresa Heron at (904) 488-1344.

Sincerely,

Fpoa P ks |

Howard L. Rhodes

Director

Division of Air Resources
Management

HLR/TH/plm

Attachment to be Incorporated:
Mr. Allan Weatherford’s letter of June 29, 1993

cc: E. Middleswart, NWD
Robert Leetch, NED
Charles Collins, CD
Isidore Goldman, SED
Duane Pierce, FGTC
Barry Andrews, ENSR



STATION 16

BROOKER, FLORIDA -



ENSR PROJECT 6792—071-200 05/27/93 15:28

NTRATION = | Maximum Emission (Ib/hr)

Model Run| (U o | ) -
Factor|  NOx CO -V Particulates 502! NOx CO VOCs Particulates  SO2

16 Permitted 3396 50.770 74.712 29.885 0.441 2547 17.60 22.00 8.80 013 075
16 Revised 1.808| 31.893 39.866 15.947 0.289 1.428| 17.64 22.05 8.82 016 0.79

Model Run Factor is maximum 1—hr concentration based on emission of 1 Ib/hr. »
Maximum 1—hr concentrations calculated as (Model Run Factor) X (Maximum Emission).



04-06-93
18:00:15
**%* SCREEN—-1.1 MODEL RUN **¥*
*** VERSION DATED 88300 **¥*

Station 16--Permit--Simple Terrain, no Downwash

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = .1260

STACK HEIGHT (M) = 10.67

STK INSIDE DIAM (M) = .59

STK EXIT VELOCITY (M/S)= 24.95

STK GAS EXIT TEMP (K) = 560.93

AMBIENT AIR TEMP (K) = 293.00 ‘ ]
RECEPTOR HEIGHT (M) = .00

IOPT (1=URB,2=RUR) = 2

BUILDING HEIGHT (M) = .00

MIN HORIZ BLDG DIM (M) = .00

MAX HORIZ BLDG DIM (M) = .00

**%* FULL METEOROLOGY **%*

AAEAEAKAAKAAAAAAA A A A A A A A A A A A A A A X kX k kX

*** SCREEN AUTOMATED DISTANCES ***
hhkkhkhhkhkhkhkhkhkhkhhhhkhhkhkhkhkhkhhkkkkk

*** TERRAIN HEIGHT OF .00 M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES **%*

DIST CONC Ul0M USTK MIX HT PLUME SIGMA  SIGMA
(M) (UG/M**3)  STAB (M/S) (M/S) (M) HT (M) Y (M) 2 (M) DWASH
1. .0000 0 .0 .0 .0 .0 .0 .0
100. .5284 3 10.0 10.1 3200.0 22.8 12.6 7.7 NO
200.  3.317 3 10.0 10.1 3200.0 22.8 23.9 14.4 NO
300.  3.200 3 8.0 8.1 2560.0 25.8 34.6 20.8 NO
400. 2.970 4 10.0 10.1 3200.0 ,22.8 29.7 15.7 NO
500. 2.830 4 - 8.0 8.1 2560.0 25.8 36.4 18.8 NO
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
225.  3.396 3 10.0 10.1 3200.0 22.8 26.7 16.1 NO
DWASH=  MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
.DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

AAKKAAKAKKEKRAKRARKRKRA A KRR A AKAKAAAAKAKAKRKAA A A ARk k&

*** SUMMARY OF SCREEN MODEL RESULTS ***

AKAAAKK KRR AR A A A AR KRR A AR KA KK KRR RAARKAKAKR

CALCULATION MAX CONC DIST TO TERRARIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 3.396 225, 0.

AKAkAkKKAKAKK A KA AR AKX AKRKAAAKAKARNKNAKNAKARAA KRR AR A A AR AR A A AR R Ak *K

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

KEAKKA KKK KR KA KA KRAKR AR A AR KRR KARAAAKRKRA KRR A A RN AR A AR R A AR Ak k&



04-06-93
18:03:34

*** SCREEN=~1.1 MODEL RUN ***
*x* VERSION DATED 88300 ***

Station 16--Actual--Simple Terrain, no Downwash

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = .1260

STACK HEIGHT (M) = 19.99

STK INSIDE DIAM (M) = .76

STK EXIT VELOCITY (M/S)= 14.99

STK GAS EXIT TEMP (K) = 560.93

AMBIENT AIR TEMP (K) = 293.00 ]
RECEPTOR HEIGHT (M) = .00

IOPT (1=URB,2=RUR) = 2

BUILDING HEIGHT (M) = .00

MIN HORIZ BLDG DIM (M) = .00

MAX HORIZ BLDG DIM (M) = .00

*** FULL METEOROLOGY **x

AR Kk kA kR Rk Kk ko kb ks ko k kR ko k ok ke

*** SCREEN AUTOMATED DISTANCES ***
KAKARA KRR KRR KRR AR KRR RAR KRN K AR R A RN Nk

*** TERRAIN HEIGHT OF .00 M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES **=*

DIST CONC UlOM USTK MIX HT PLUME SIGMA  SIGMA
(M) (UG/M**3)  STAB (M/S) (M/S) (M) HT (M) Y (M) 2 (M) DWASH
1. .0000 0 .0 .0 .0 .0 .0 .0
100. .2402E-01 2 5.0 5.2 1600.0 43.3 19.7 11.4 NO
200. 1.354 1 3.0 3.1 960.0 58.8 51.1 31.2 NO
300. 1.760 2 5.0 5.2 1600.0 43.3 52.6 30.9 NO
400. 1.772 3 5.0 5.4 1600.0 42.8 45.1 27.2 _NO
500. 1.776 3 5.0 5.4 1600.0 42.8 55.2 33.1 NO
600. 1.701 3 4.0 4.3 1280.0  48.5 65.2 39.2 NO
700. 1.614 3 3.0 3.2 960.0 58.0 75.3 45.4 NO
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: :
448. 1.808 3 5.0 5.4 1600.0 42.8 50.1 30.1 NO
DWASH=  MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

AKAKKKAAR KK A K AR KNAAARNAAAAKRA AN A A A A AR A A A AN

*** SUMMARY OF SCREEN MODEL RESULTS **%*

AAA AR AR KA AR A AR A AR AAAAAAAAARARAAA N AR A AN

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 1.808 448. 0.

KA AR KA A AR A A AR A A AR A N AAANAAARAAAARAAARARNRAARARA AR hdk

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **

AR A AR AR AR AR AR A AR AR AR AR AR AR AR A A ARARAAARAA A AR A AR AR A AN



Engine Emission Calculation Worksheet

Station 16; Brooker, FL
Emergency Generator Engine 1

Engine data )

Annual use (maximum); hr./yr.

Power; Hp

Power; Btu/hr. (@ 8026 (Btu/hr.)/Hp)

Fuel consumption; scf/hr. (@ 1040 Btu/scf)

Emission Factors
NOx '
CcO

NMHC

S02

PM

Calculated Emissions
NOx

CO

NMHC

S02

PM

400 hr./yr.

200 Hp
1605200 Btu/hr.
1543 scf/hr.

21.0 gMp-hr.
2.0 g/Mp-hr.
0.5 g/Hp-hr.
0.1 grains/scf
5.0 Ib/MMscf

1.85 TPY
0.18 TPY
0.04 TPY
0.01 TPY
0.00 TPY



Engme Emission Calculation Worksheet

Station 16; Brooker, FL
Emergency Generator Engine 2

Eng'ine data

Annual use (maximum); hr./yr.

Power; Hp

Power; Btu/hr. (@ 8026 (Btu/hr.}/Hp)

Fuel consumption; scf/hr. (@ 1040 Btu/scf)

Emission Factors
NOx

co

NMHC

S02

PM

Calculated emissions
NOx

Cco

NMHC

S02

PM

400 hr./yr.

220 Hp
1765720 Btu/hr.
1698 scfmr.

22.0 g/Hp-hr.
2.0 g/Hp-hr.

+ 1.0 gMp-hr.
0.1 grains/scf
5.0 Ib/MMscf

2.13 TPY
0.19 TPY
0.10 TPY
0.01 TPY
0.00 TPY



Engine Emission Calculation Worksheet

Station 16; Brooker, FL
Air Compressor Engine 1

Engine data

Annual use (maximum); hr./yr.

Power; Hp

Power; Btu/hr. (@ 8026 (Btu/hr.)/Hp)

Fuel consumption; scf/hr. (@ 1040 Btu/scf)

Emission factors
NOx

CO

NMHC

S02

PM

Calculated Emissions
NOx

Cco

NMHC

S02

PM

600 hr./yr.

80 Hp
642080 Btu/hr.
617 scf/hr.

11.0 g/Hp-hr.

3.1 g/Hp-hr.

0.044 g/Hp-hr.
0.1 grains/scf
5.0 Ib/MMscf

0.58 TPY
0.16 TPY
0.00 TPY
0.01 TPY
0.00 TPY
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FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EMISSIONS (Rev. 6/90)

(C) COPYRIGHT :1990, PHOENIX ENGINEERING, INC.

CLIENT® Florida Gas Transmission DATE: 05/14/93

LOCATION: Station 16 ' JOB NO:

CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)

TANK PHYSICAL DATA

TANK IDENTIFICATION NUMBER 0il & Water Separator 1
EMISSION CONTROLS None
PERCENT EFFICIENCY 0%

TANK PAINT COLOR - Black

TANK DIAMETER (FT), D 10.0

TANK HEIGHT (FT), H 15.0

PAINT FACTOR, FsubP 1.58

TANK CAPACITY (BBLS), VB . 210

TANK CAPACITY (GALLONS), V 8820

ADJUSTMENT FACTOR FOR DIA., C 0.53
WEATHER DATA Gainsville

AVG. DAILY TEMP. CHANGE (DEG F), DeltaT 20.0

STORAGE TEMP. (DEG. F) _ 73.8

AVG. ATM. PRESS. (PSIA), PsubA ' 14.7
PRODUCT PHYSICAL DATA

MATERIAL STORED Oily Wastewater

MOLECULAR WEIGHT (#/#MOLE) MsubV 53.00

VAPOR PRESS. AT STG. TEMP. (DEG. F), P ' 2.80

PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1.0) 1.00
THROUGHPUT DATA

DAYS IN SERVICE, DsubS 365

VAPOR SPACE HEIGHT (FT), VH 7.50

TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT ) 1190.50

FILLING RATE (BBLS/HR), FR o

NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N : 5.7

TURNOVER FACTOR, KsubN 1.00

e

FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26X10-2% (MsubV) * (P/ (PSubA~P)) EXP 0.68% (D)EXP 1. 73*(VH)EXP 0.51%
(DeltaT)EXP 0.5% (FsubP)* (C) * (KsubC) *DsubS/365% (100-%eff) /100

FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*MsubV*P*V*N*KsubN*KsubC* (100-%eff) /100

“VOLATILE ORGANIC COMPOUND LOSSES BREATHING WORKING TOTAL
POUNDS FOR DAYS SERVICE = 252 179 431
TONS FOR DAYS SERVICE = 0.13 0.09 0.22
ANNUALIZED POUNDS = 252 179 431
ANNUALIZED TONS = 0.13 0.09 0.22
POUND/HR (AVG) = 0.03 10.02 0.05
MAXIMUM EMISSION RATE (#/HR) =
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FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EMISSIONS (Rev. 6/90)

(C) COPYRIGHT 1990, PHOENIX ENGINEERING, INC.

CLIENT: Florida Gas Transmission DATE: 05/14/93

LOCATION: Station 16 JOB NO:

CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)

TANK PHYSICAL DATA

TANK IDENTIFICATION NUMBER 0il & Water Separator 2
EMISSION CONTROLS None
PERCENT EFFICIENCY 0%
TANK PAINT COLOR Black
TANK DIAMETER (FT), D 10.0
TANK HEIGHT (FT), H 15.0
PAINT FACTOR, FsubP . 1.58
TANK CAPACITY (BBLS), VB o 210
TANK CAPACITY (GALLONS), V 8820
ADJUSTMENT FACTOR FOR DIA., C 0.53
WEATHER DATA . Gainsville
AVG. DAILY TEMP. CHANGE (DEG F), DeltaT 20.0
STORAGE TEMP. (DEG. F) : , 73.8
AVG. ATM. PRESS. (PSIA), PsubA 14.7
PRODUCT PHYSICAL DATA
-~ MATERIAL STORED Oily Wastewater
MOLECULAR WEIGHT (#/#MOLE) MsubV . 53.00
VAPOR PRESS. AT STG. TEMP. (DEG. F), P 2.80
PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1.0) 1.00
THROUGHPUT DATA
DAYS IN SERVICE, Dsub$S : 365
VAPOR SPACE HEIGHT (FT), VH 7.50
TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT 1190.50
FILLING RATE (BBLS/HR), FR
NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N 5.7
TURNOVER FACTOR, KsubN 1.00
FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26x10-2% (MsubV) * (P/ (PsubA-P)) EXP 0.68%(D)EXP 1.73*(VH)EXP 0.51%*
(DeltaT)EXP 0.5%* (FsubP) * (C) * (KsubC) *DsubS/365% (100-%eff) /100
FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*MsubV#*P*V*N*KsubN*KsubC#* (100-%eff) /100
VOLATILE ORGANIC COMPOUND LOSSES BREATHING WORKING - - TOTAL
POUNDS FOR DAYS SERVICE = 252 179 431
TONS FOR DAYS SERVICE = 0.13 . 0.09 0.22
ANNUALIZED POUNDS = 252 179 431
ANNUALIZED TONS = 0.13 0.09 0.22
POUND/HR (AVG) = 0.03 0.02 0.05
MAXIMUM EMISSION RATE (#/HR) =




FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EMISSIONS

(C) COPYRIGHT 1990, PHOENIX ENGINEERING, INC.

(Rev. 6/90)

CLIENT: Florida Gas Transmission s DATE: 05/14/93
LOCATION: Station 16 JOB NO:
CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)
TANK PHYSICAL DATA
TANK IDENTIFICATION NUMBER Condensate 1
EMISSION CONTROLS None
PERCENT EFFICIENCY 0 %
TANK PAINT COLOR Black
TANK DIAMETER (FT), D 10.0
TANK HEIGHT (FT), H 15.0
PAINT FACTOR, FsubP 1.58
TANK CAPACITY (BBLS), VB 210
TANK CAPACITY (GALLONS), V 8820
ADJUSTMENT FACTOR FOR DIA., C 0.53
WEATHER DATA Gainsville
AVG. DAILY TEMP. CHANGE (DEG F), DeltaT 20.0
STORAGE. TEMP. (DEG. F) : 73.8
AVG. ATM. PRESS. (PSIA), PsubA 14.7
PRODUCT PHYSICAL DATA
MATERTIAL STORED Condensate
MOLECULAR WEIGHT (#/#MOLE) MsubV . 53.00
VAPOR PRESS. AT STG. TEMP. (DEG. F), P 2.80
PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1. 0) 1.00
THROUGHPUT DATA
DAYS IN SERVICE, DsubS 365
VAPOR SPACE HEIGHT (FT), VH 7.50
TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT 23.80
FILLING RATE (BBLS/HR), FR
NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N 0.11
TURNOVER FACTOR, KsubN 1.00
FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26%x10-2% (MsubV) *(P/ (PsubA-P)) EXP 0.68*(D)EXP 1.73*(VH)EXP 0.51%*
(DeltaT)EXP 0.5%*(FsubP) *(C) * (KsubC) *DsubS/365* (100-%eff) /100
FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*MsubV*P*V*N*KsubN*KsubC* (100-%eff) /100
VOLATILE ORGANIC COMPOUND LOSSES _ BREATHING - WORKING TOTAL
POUNDS FOR DAYS SERVICE = . 252 3 255
TONS FOR DAYS SERVICE = 0.13 0.00 0.13
ANNUALIZED POUNDS = 252 3 255
ANNUALIZED TONS = 0.13 0.00 0.13
POUND/HR (AVG) = 0.03 0.00 0.03
MAXIMUM EMISSION RATE (#/HR) =
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FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EMISSIONS (Rev. 6/90)

(C) COPYRIGHT 1990, PHOENIX ENGINEERING, INC.

CLIENT: Florida Gas Transmission DATE: 05/13/93

LOCATION: Station 16 JOB NO:

CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)

TANK PHYSICAL DATA

TANK IDENTIFICATION NUMBER Lube 0il Storage Tank 1
EMISSION CONTROLS ‘ None
PERCENT EFFICIENCY 0 %
TANK PAINT COLOR White
TANK DIAMETER (FT), D ' 17.7
TANK HEIGHT (FT), H ‘ : 7.0
PAINT FACTOR, FsubP 1.00
TANK CAPACITY (BBLS), VB 238
TANK CAPACITY (GALLONS), V 10000
ADJUSTMENT FACTOR FOR DIA., C 0.83
" WEATHER DATA Gainsville
AVG. DAILY TEMP. CHANGE (DEG F), DeltaT 20.0
STORAGE TEMP. (DEG. F) ' : 68.8
AVG. ATM. PRESS. (PSIA), PsubA 14.7 -
PRODUCT PHYSICAL DATA
MATERIAL STORED Lube oil :
MOLECULAR WEIGHT (#/#MOLE) MsubV ‘ . 190.00
VAPOR PRESS. AT STG. TEMP. (DEG. F), P 0.0019
PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1.0) 1.00
THROUGHPUT DATA
DAYS IN SERVICE, DsubS 365
VAPOR SPACE HEIGHT (FT), VH . 3.50
TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT 238.00
FILLING RATE (BBLS/HR), FR
NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N 1.0
TURNOVER FACTOR, KsubN 1.00

FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26x10-2% (MsubV) * (P/ (PsubA-=P)) EXP 0.68% (D)EXP 1.73*%(VH)EXP 0.51%
(DeltaT)EXP 0.5% (FsubP) *(C) * (KsubC) *DsubS/365% (100-%eff) /100

FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*%MsubV*P*V*N*KsubN*KsubC* (100-%eff) /100

VOLATILE ORGANIC COMPOUND LOSSES BREATHING WORKING TOTAL
POUNDS FOR DAYS SERVICE = 10 0 10
TONS FOR DAYS SERVICE = 0.00 0.00 0.00
ANNUALIZED POUNDS = 10 0 10
ANNUALIZED TONS = 0.00 0.00 0.00
POUND/HR (AVG) = 0.00 0.00 0.00
MAXIMUM EMISSION RATE (#/HR) =




FGT Station 16
Lube Oil Storage Tank No. 1

Tank Measurements
Length of Tank (ft) - L
Actual Diameter of Tank {ft) - D

Calculated Values
Effective Tank Diameter (ft) - Deff
Vapor Space Outage (ft) - Hvo

Equations:

Effective Diameter for a Horizontal Fixed Roof Tank
(From Supplement E of AP-42)

Deff’

Hvo

SQRT(L"D/0.785)
D/2

35

17.7
3.5

Equation 1-5 of Chapter 12
Equation 1-6 of Chapter 12




FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EMISSIONS (Rev. 6/90)
(C) COPYRIGHT 1990,3ﬁﬁ0ENIX ENGINEERING, INC.
CLIENT: Florida Gas Transmission DATE: 05/13/93
LOCATION: Station 16 JOB NO:
CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)
TANK PHYSICAL DATA .
TANK IDENTIFICATION NUMBER Lube 0il Storage Tank 2
EMISSION CONTROLS None
PERCENT EFFICIENCY 0 %
TANK PAINT COLOR White
TANK DIAMETER (FT), D 7.0
TANK HEIGHT (FT), H 4.0
PAINT FACTOR, FsubP 1.00
TANK CAPACITY (BBLS), VB 238
TANK CAPACITY (GALLONS), V 500
ADJUSTMENT FACTOR FOR DIA., C 0.38
WEATHER DATA _ Gainsville
AVG. DAILY TEMP. CHANGE (DEG F), Delta o 20.0
STORAGE TEMP. (DEG. F) ’ 68.8
AVG. ATM. PRESS. (PSIA), Psuba 14.7
PRODUCT PHYSICAL DATA
MATERIAL STORED Lube o0il
MOLECULAR WEIGHT (#/#MOLE) MsubV . 190.00
VAPOR PRESS. AT STG. TEMP. (DEG. F), P 0.0019
PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1.0) 1.00
THROUGHPUT DATA
DAYS IN SERVICE, DsubS 12
VAPOR SPACE HEIGHT (FT), VH 2.00
TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT 143.00
FILLING RATE (BBLS/HR), FR
NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N 12.0
TURNOVER FACTOR, KsubN 1.00
FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26%10-2*% (MsubV) * (P/ (PsubA-P)) EXP 0.68* (D)EXP 1.73*(VH)EXP 0.51%
(DeltaT)EXP 0.5% (FsubP) * (C) * (KsubC) *DsubS/365% (100-%eff) /100
FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*MsubV#*P*V*N*KsubN*KsubC* (100-%eff) /100 :
VOLATILE ORGANIC COMPOUND LOSSES BREATHING WORKING TOTAL
POUNDS FOR DAYS SERVICE = 0 4] 0
TONS FOR DAYS SERVICE = 0.00 0.00 0.00
ANNUALIZED POUNDS = 1 2 2
ANNUALIZED TONS = 0.00 0.00 0.00
POUND/HR (AVG) = 0.00 0.00 0.00
MAXIMUM EMISSION RATE (#/HR) =




FGT Station 16
Lube Oil Storage Tank No. 2

Tank Measurements
Length of Tank (ft) - L
Actual Diameter of Tank (ft) - D

Calculated Values
Effective Tank Diameter (ft) - Deff
Vapor Space Outage (ft) - Hvo

Equations:

.

Effective Diameter for a Horizontal Fixed Roof Tank
(From Supplement E of AP-42)

Deff = SQRT(L*D/0.785)
Hvo = D/2

Equation 1-5 of Chapter 12
Equation 1-6 of Chapter 12



FIXED ROOF TANK VOLATILE ORGANIC COMPOUND EﬁiSSIONS (Rev. 6/90)

(C) COPYRIGHT 1990, PHOENIX ENGINEERING, INC.

CLIENT: Florida Gas Transmission i - DATE: 05/14/93

LOCATION: Station 16 JOB NO:

CALCULATED USING AP-42, FOURTH EDITION SEP. 85, EQUATIONS 4.3-(1)&(2)

TANK PHYSICAL DATA

TANK IDENTIFICATION NUMBER Waste 0il Tank 1
EMISSION CONTROLS None
PERCENT EFFICIENCY 0 %

TANK PAINT COLOR Black

TANK DIAMETER (FT), D 7.9

TANK HEIGHT (FT), H 10.0

PAINT FACTOR, FsubP 1.58

TANK CAPACITY (BBLS), VB 90

TANK CAPACITY (GALLONS), V 3780

ADJUSTMENT FACTOR FOR DIA., C 0.41
WEATHER DATA Gainsville

AVG. DAILY TEMP. CHANGE (DEG F), DeltaT : 20.0

STORAGE TEMP. (DEG. F) : 73.8

AVG. ATM. PRESS. (PSIA), PsubA 14.7
PRODUCT PHYSICAL DATA -

MATERIAL STORED Waste oil

MOLECULAR WEIGHT (#/#MOLE) MsubV . 190.00

VAPOR PRESS. AT STG. TEMP. (DEG. F), P 0.0019

PRODUCT FACTOR, KsubC (CRUDE 0.65, OTHER 1.0) 1.00
THROUGHPUT DATA

DAYS IN SERVICE, DsubS 365

. VAPOR SPACE HEIGHT (FT), VH 5.00

TANK THROUGHPUT (BBLS FOR DAYS IN SERVICE), TT 9.50

FILLING RATE (BBLS/HR), FR

NUMBER OF TURNOVERS FOR DAYS IN SERVICE, N 0.1

TURNOVER FACTOR, KsubN _ 1.00

FIXED ROOF TANK BREATHING LOSS, # LsubB =
2.26x10-2* (MsubV) * (P/ (PsubA-P)) EXP 0.68%(D)EXP 1.73%(VH)EXP 0.51%
(DeltaT)EXP 0.S* (FsubP) * (C) * (KsubC) *DsubS/365% (100-%eff) /100

FIXED ROOF TANK WORKING LOSS, # LsubW =
2.4 EXP-05*MsubV*P*V*N*KsubN*KsubC* (100-%eff) /100

VOLATILE ORGANIC COMPOUND LOSSES BREATHING WORKING TOTAL
POUNDS FOR DAYS SERVICE = . 2 0 2
TONS FOR DAYS SERVICE = 0.00 0.00 0.00
ANNUALIZED POUNDS = 2 0 2
ANNUALIZED TONS = 0.00 © 0.00 0.00
POUND/HR (AVG) = 0.00 0.00 0.00
MAXIMUM EMISSION RATE (#/HR) =




Calculation of annual HC emissions from blowdowns
(for a typical station)

unmetered gas released (due to blowdowns)

unmetered gas released (due to blowdowns)

unmetered gas released (due to blowdowns) (@21.98 scf/lb)
unmetered gas released (due to blowdowns) (@21.98 sct/lb)
VOCs released (due to blowdowns) (@2% VOCs)

300 Mscf/mo.

3.6 MMscf/yr.
0.16 MMIb/yr.
81.89 TPY
1.64 TPY
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Phase | Station Characteristics 15-Jun-92

Compressor Station: Number 16 CS16.WK1
Name: Brooker
County: Bradford
- Nearest Clty: Brooker
(- Compressor Supervisor: Willlam "Les* Shadd

Maiing Address: P.O. Box 8
. Brooker, Rorida 32622-0008
Tolephone: 904—-485-1211 Fax: 904-—485-2723
Latitude: 29-55-16
Longitude: 82—19-34
UTM Zone: 17
UTM Easting: 371.98 km
UTM Northing: 3,310.57 km
Hevation (19: 100

Phase | Engine Characteristics

Engine Identification . ' 1 2 3 4 . 5
Secal Number T G-2372 G-2373 G-2374 G—-2663 G-2177
Operating Time : ‘ B
Hours/Day - ' 24 - 24 24 24 - 24
Days/Waek N L P 7 7 7 7 7
Weeks/Yoar . , 52 52 52 __52 52
Engine Type Racip Recip Reclp Recip " Raclp
Dede of instaliation _ 1958 1958 1958 1966 . 1968
Engine Make ‘ Worthington Worthington Worthington Waosthington Worthington
Engine Model SEHG-8 © SEHG-8 SEHG-8 SEHG-8 SEHG-8
Alr Charging , Tubo. Turbo. Turbo. Turbo. Turbo.
Exhaust Temperature (F) : 60 - 600 600 600 600
Mass Flow Rate (Iba) () 26172 26172 . 26172 26172 T 26172
‘Volumetric low Rate (actm) - = - © - °: .. 11637 © 11637 T 11637 11637 11637
. Volumetric Flow Rate (dsctm) | o 5333 ' 53383 - 5333 5333 5333
\ BExit Velocity (af/s) ) E 1195 1195 119.5 1195 1195
\__- - Water Vapor Content (%) : : 8 8 8 8 8
" Ave. Fuel Consumption (MMCF/HY) (b) . 00148 0.0148 0.0148 0.0146 0.0146
Max. Fuel Consumption (MMCF/H) ) - - . 00146 . 00148 0.0146 0.0146 0.0145
Maximum Heat Input (MMBTU/Hr) ' ‘ 15 15 15 15 15
Stack Heiaht (ft) 20.08 28.08 28.08 28.08 28.08
Stack Diameter (in) 17.25 T o725 1725 17.25 17.25
Stack to Building Offset (ft) 17.00 . 17.00 17.00 17.00 17.00
Building Height (ft) (c) 3175
Bulding Length (&) (c) 185.00

Building Width (fY) (c) 55.00
Phase | Fuel Characteristics

Fuel Type NG. N.G. N.G. N.G. N.G.

Heating Value (BTU/CF) : 1030 1030 1030 1030 1030
Heat Capacity (BTU/b) 22637 22637 22637 22637 22637
Density (ib/cubic ft) : 0.0455 0.0455 0.0455 0.0455 0.0455
Percent Sultur (%) (d) 0.031 0.031 0.031 0.031 0.031
Percent Ash (%) : NA NA N/A NA N/A
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Phase | Emissions Rates by Engine for Station 16

.-+ Engine klentification 1 2 3 4
! Grams/B8HP ~Hour
NOX 11.000 11.000 11.000 - 11.000
CO 1.400 1.400 1.400 1.400
NMHC 0.440 0.440 0.440 0.440
S02 () 0.033 0.033 0.083 0.0S3
. PM (f) 0.016 0.016 0.016 0.016
Pounds/Hour :
NOX 48.51 48.51 48.51 48.51
co ' 6.17 6.17 6.17 6.17
NMHC 1.94 1.94 1.94 1.94
8§02 0.41 0.41 0.41 0.41
PM 0.07 0.07 0.07 0.07
Tons/Year : _ : §
NOX 212.47 212.47 212.47 21247
co 2704 27.04 27.04 27.04
NMHC 8.50 8.50 8.50 850
S02 1.79 - 1.79 1.79. 1.79
PM 031 0.31 0st a3t
Phase | Emizsions Rates for Total Station
Grams/BHP-Hour
: NOX 11.000
co 1.400°
NMHC ) 0.440
S02 0.093
. . M 0.018
( . ‘.'\’M‘sﬂm .
cd NOX 24255
co 0.87
NMHC . 8.70
s02 204
M 038 . .
Tons/Year ) - _SOURCE CLASSIFICATION WITH RESPECT TO PSD
NOX 1062.37
(ofe] 135.21 MAJOR SOURCE
NMHC 4249
s02 8.94
PM 1.57
Naotes:

- (a) Wet mass fiow (@ 60 F, 14.7 psi).
(b) Based on heating value of fuel gas.
(c) All engines enclosed in one building.
(d) Petcent by weight.
(e) Based on 10 grains/SCF.
(f) Based AP—42 factor of 5 Ibs/MMSCF.

15—-Jun—-92
CS16.WK1

11.000
1.400
0.440
0.093
0.016

48.51
6.17
1.94
0.41
0.07

21247
27.04

© 179
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Phase il Station Characteristics

Compressor Station: Number 16
Name: Brooker

County: Bradford
Noarest Clty: Brooker

Compreasor Supervisor: Willlam “Les® Shadd

Mailing Address: P.O. Box 8

Brooker, Florida 326220008

Telephone: 904-485—-1211
Latitude: 29-55—-16
Longitude: 82—-19-34

UTM Zone: 17

UTM Easting: 371.88 km
UTM Northing: 3,310.57 km

Elevation (ff): 100

Phase Il Engine Characteristics °

Engine Identification
Permit Number
Serial Number
Opeceting Time
Hours/Day

-Days/Weok

Weeks/Year

Engine Type

Date of Installation

Engine Make

Engine Model

Horsepower Rating

Alr Charging

Exhaust Tempaerature (F)
Mass Flow Rete (ibs/hv) ()
Volumetric Flow Rate (actm)
Volumetric Flow Rate (dscfm)
Exit Velocity (af/s)

Water Vapor Content (%)

* Ave, Fuel Consumption (MMCF/Hr) (b)

Max. Fuel Consumption (MMCF/Hr) (b)
Specific Fuel Consump. (BTU/bhp—hv)
Maximum Heat Input (MMBTU/Hr)

Stack Height (ft)

Stack Diameter (in)

Stack to Building Offset (ft)
Building Height (f9) (c)
Building Length (t9) ()
Building Width (1) (c)

Phasa Ii Fuel Charactsristics

Fuel Type

Heating Velue (BTU/CF)
Heat Capacity (BTU/Ib)
Density (Ib/cubic ft)
Percent Sultur (%) (d)
Percent Ash (%)

G-49117

65625

- 17.00
31.75

55.00

N.G.
1030
22637
0.0455
0.031
N/A

Fax: 904-485-2723

X cee foje, w itk ;n&fwdzajw oK wnds 1-5,

1S—-Jun-92
CS16.WKi1



P o
: 30-Jul-92
CS16.WK1
Phase il Emissions Rates by Engi
Engine ldentification 6
Grams/BHP~Hour
NOX 2.000
Cco R 2.500
NMHC 1.000
S02 (o) 0.090
PM(®M) 0.018
Pounds/Hour e
NOX e 17.64
co 22,05
NMHC 8.82
802 0.79
PM ] 0.15
Tons/Year ) v
NOX 77.26
co 96.58
NMHC _ 38.63
S02 '8.48
PM 0.68
Phase Il Emissions Rates for Total Station
Grams/BHP~Hour
NOX 8.428
Co 1.714
NMHC 0.600
802 0.092
PM 0017
Pounds/Hour
NOX ] 260.19
CcO 5292
NMHC 18.52
802 e 2.84
’ PM B 21
Tons/Year SOURCE CLASSIFICATION WITH RESPECT TO PSD
NOX - 1139.63 _
co 231.79 MAJOR SOURCE
NMHC - 81.13
802 1242
PM -2.24
Notes:

(a) Wet mass flow (@ 60 F, 14.7 psi).

(b) Based on heating value of fuel gas.
(c) All engines enclosed in one building.
(d) Percent by weight.

(e) Based on 10 grains/SCF.

() Based AP—42 factor of 5 |bsfMMSCF.



June 29,

p

ﬁr Clair 'Fancy,

BEST AVAILABLE COPY

B\

Florida Gas Transmission Company
P. O. Box 945100 Maitland, Florida 32794.5100  (407) 875-5800

1993

VIA FEDERAL EXPRESS
(overnight delivery)

P.E.

Chief, Bureau of Air Regulation
Florlda Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee,

Dear Mr. Fancy:

RE:

FL

32398-2400

Request for Amendments and Extensions to Air
Construction Permits

Permit No: ' ) . .
Florida Gas Transmission Company, Station 12 & This {ilr conlans

Munson,

Permit No. )
Florida Gas Transmission Company, Station 13 COH€5Qﬂﬁd€Mc€~
Caryville, Washington County, Florida

Permit No. .
Florida Gas Transmission Company, Station 14

Quincy,

Permit No. )
Florida Gas Transmission Company, Station 15

Perry,

Permit No.
Florida Gas Transmission Company, Station 16
Brooker, Bradford Lounty, Florida

AC67-189220

AC57-188869

AC20-189438 "

Gadsden County, Florida
AC62;189439

Taylor County, Florida

AC04-189454

e -

Permit No. :
Florida Gas Transmission Company, Station 17
Salt Springs, Marion County, Florida

Permit No.
Florida Gas Transmission Company, Station 18

Orlando,

Permit No.
Florida Gas Transmission Company, Station 19
Melbourne,

Permit No. AC56-189457_P4D- FL- 64
Florida Gas TransmiSsion Company, Station 20
Ft. Pierce, A

On May—27,

1993

AC42 189455

AC48-189456
Orange County, Florida
AC05-189665

Brevard County, Florida

St. Luc1e County, Flo*ida

Florlda ‘Gas Transmission Company (FGT)

Santa Rosa County, Florida alldhe attachments
reladed s

PsD-F-203 >
¢ 5623639 -

AUSH(OOGO

submitted Certlflcates of Completion of Construction to the
appropriate district offices to obtain operating permits for

An ENRON/S#RAT Affiliate



Florida Department of Environmental Regulation

Twin Towers Office Bldg., @ 2600 Bliir Stone Road @ Tallahassee, Florida 32499-2400

Lawton Chiles, Governor Carol M. Browner, Sceretany

February 12, 1993

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Alan Weatherford

Compliance Environmentalist
Florida Gas Transmission Company
P.O0. Box 945100

Maitland, Florida 32794-5100

Dear Mr. Weatherford:

Re: Permits AC57-188869, AC67-189220, AC20-189438, AC62-189439,
AC04-189454, AC42-189455, AC48-189456, AC05-189665 and
AC56-189457; Permit Amendment Regquest

The Department is in receipt of your letter dated January 18, 1993,
reguesting an amendment of the specific condition regarding test
method for measuring VOC emissions for each one of the above
referenced permits. The Department has reviewed your regquest and
has determined to change Specific Condition No. 10 for each one of
the permits as follows:

Specific Condition No. 10:

FROM: 1Initial compliance with the volatile organic compound
emission (VOC) limits will be demonstrated by EPA Method 25,
thereafter, compliance with the VOC emission limits will be
assumed, provided the CO allowable emission rate is
achleved

TO: Initial compliance with the volatile organic compound
emission (VOC) limits will be demonstrated by EPA Method
257, thereafter, compliance with the VOC emission limits
will be assumed, provided the CO allowable emission rate is
achieved.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
permit applicant and the parties listed below must be filed within

—
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Mr. Alan Weatherford
Florida Gas Transmission Company
Page 2

14 days of receipt of this intent. Petitions filed by other
persons must be filed within 14 days of publication of the public
notice or within 14 days of their receipt of this intent, whichever
first occurs. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
a waiver of any right such person may have to reguest an
administrative determination (hearing) under Section 120.57,
Florida Statutes.

The Petition shall contain the following information:

(a) The name, address, and telephone number of each petitioner,
the applicant’s name and address, the Department Permit File
Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice of
the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or
proposed action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department’s action or
proposed action; and

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take
with respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
intent. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application have
the right - to petition to become a party to the proceeding. The
petition must conform to the reguirements specified above and be
filed (received) within 14 days of receipt of this intent in the
Office of General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a
waiver of any right such person has to request a hearing under
Section 120.57, F.S., and to participate as a party to this
proceeding. Any subsequent intervention will only be at the
approval of the presiding officer upon motion filed pursuant to
Rule 28-5.207, F.A.C.



Mr. Alan Weatherford

Florida Gas Transmission Company
Page 3

A copy of this letter shall be attached to the above mentioned
permit and shall become a part of that permit.

Sincerely

Ao )

Howard L. Rhodes

Director

Division of Air Resources
:Management

HLR/TH/plm

Attachment to be Incorporated:
Mr. Alan Weatherford’s letter of December 7, 1992

cc: Ed Middleswart, NWD
Charles Collins, CD
Isidore Goldman, SED
Andy Kutyna, NED
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Florida Gas Transmission Company
P. O. Box 945100  Maitland, Florida 32794-5100  (407) 875-5800

Certified Mail

December 7 , 1992

Mr. Clair Fancy

Florida Department of
Environmental Regulation

Twin Towers Office Building
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr.

RE:

Fancy:
Request for Modification to Permits

Permit No. AC57-188869
Florida Gas Transmission Company, Station
Munson, Santa Rosa County, Florida

Permit No. AC67-189220
Florida Gas Transmission Company, Station
Caryville, Washington County, Florida

Permit No. AC20-189438
Florida Gas Transmission Company, Station
Quincy, Gadsden County, Florida

Permit No. AC62-189439
Florida Gas Transmission Company, Station
Perry, Taylor County, Florida

Permit No. AC04-189454
Florida Gas Transmission Company, Station
Brooker, Bradford County, Florida

Permit No. AC42-189455

Florida Gas Transmission Company, Station 1

Salt Springs, Marion County, Florida

Permit No. AC48-189456
Florida Gas Transmission Company, Station
Orlando, Orange County, Florida

Permit No. Ac05-189665
Florida Gas Transmission Company, Station
Melbourne, Brevard County, Florida

Permit No. AC56-189457

Florida Gas Transmission Company, Station
Ft. Pierce, St. Lucie County, Florida

An ENRON/SUNAT Affiliate

15
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RECEIVED
DEC 17 1992

Division of Air
‘esources Management



Mr. Clair Fancy
Page 2 of 2
December 7, 1992

Florida Gas Transmission Company (FGT) requests that the
permits referenced above be modified as follows:

Modify Specific Condition 10 which currently reads

"Initial compliance with the volatile organic compound
(VOC) emissions limits will be demonstrated by EPA Method
25, thereafter, compliance with the VOC emission limits
will be assumed, provided the CO allowable emission rate
is achieved.",

so that it reads

"Initial compliance with the volatile organic compound
(VOC) emissions limits will be demonstrated by EPA Method
25A, thereafter, compliance with the VOC emission limits
will be assumed, provided the CO allowable emission rate
is achieved."

FGT has supplied your office with evidence supporting our
contention that the use of Method 25 to measure VOC emissions
in compressor engines is questionable. We believe the
evidence supports the use of Method 25A. Mr. Barry Andrews,
ENSR Consulting & Engineering, has spoken to you about this
on FGT's behalf.

Since no specific test method is listed for our source (i.e.
NSPS or 17-2.700), we ask that this change be made through a
simple permit modification.

Please call me at 407-875-5816 if you have any questions.

Sincerely,

(Ml Lpntenson?

Allan Weatherford
Compliance Environmentalist

bc
awl207ct

cc: Chuck Truby
Raymond Young
Fred Griffin
Barry Andrews, ENSR
NI ey
. ,>f4///¢~/( 7



Carol M. Browner, Secretary

May 15, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Allan Weatherford

Compliance Environmentalist
Florida Gas Transmission Company
P.O. Box 945100

Maitland, Florida 32399-2400

Dear Mr. Weatherford:

Re: Construction Permits Nos. AC 57-188869, AC 67-189220,
AC 20-189438, AC §2—l89439, AC 04-189454, AC 42-189455,
AC 48-189456, AC 05—189665, and AC 56-189457

The Department is in receipt of your letter dated April 29, 1992,
requesting the extension of the expiration dates of the above
‘referenced permits. This request is acceptable. The expiration
dates of these construction permits will be changed as follows:

- FROM: June 30, 1992
TO: June 30, 1993

This letter must be attached to the above mentioned permits and
shall become a part of each permit.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
permit applicant and the parties listed below must be filed within
14 days of receipt of this intent. Petitions filed by other
persons must be filed within 14 days of publication of the public
notice or within 14 days of their receipt of this intent, whichever
first occurs. Petitioner shall mail '‘a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period shall constitute
~a waiver of any right such person may have to reguest an
administrative determination (hearing) under Section 120.57,
Florida Statutes.

A
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Mr. AllanVWeatherford
Page 2 of 2

The Petition shall contain the following information:

(a) The name, address, and telephone number of each petitioner,
the applicant’s name and address, the Department Permit File
Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice of
the Department’s action or proposed action;

(c) A statement of how each petitioner’s substantial interests are
affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner, if
any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or
proposed action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modlflcatlon of the Department’s action or
proposed action; and

(g) - A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take
with respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Départment’s
final action may be different from the position taken by it in this
intent. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application have
the right to petition to become a party to the proceeding. The
petition must conform to the requirements specified above and be
filed (received) within 14 days of receipt of this intent in the
Office of General Counsel at the above address of the Department.
Failure to petition within the allowed time frame constitutes a
waiver of any right such person has to request a hearing under
Section 120.57, F.S., and to participate as a party to this
proceeding. Any subsequent intervention will only be at the
approval of the presiding officer upon motion filed pursuant to
Rule 28-5.207, F.A.C.

Sincerely,

(A

« STEVE S 00D, P.E.
Director
Division of Air Resources Mgmt.

SS/TH/plm

" Attachment to be Incorporated:
Mr. Weatherford’s letter of April 29, 1992

cc: Ed Middleswart  Andy Kutyna
Charles Collins Isidore Goldman
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Florida Gas Transmission Company
P. O. Box 945100  Moitland, Florida 32794-5100 (407) 875-5800

" Federal ExXpress

April 29, 1992

Mr. Clair Fancy w
Florida Department of
Environmental Regulation

Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

RE:

Request for Extensions of Construction Permits

Phase II Air Permits i

Permit No. AC57-188869

Florida Gas Transmission Company, Station
Munson, Santa Rosa County, Florida

Permit No. AC67-189220
Florida Gas Transmission Company, Station
Caryville, Washington County, Florida

. Permit No. AC20-189438

Florida Gas Transmission Company, Station
Quincy, Gadsden County, Florida

Permit No. AC62-189439
Florida Gas Transmission Company, Station
Perry, Taylor County, Florida

Permit No. AC04-189454
Florida Gas Transmission Company, Station
Brooker, Bradford County, Florida

Permit No. AC42-189455
Florida Gas Transmission Company, Station
Salt Springs, Marion County, Florida

Permit No. AC48-189456
Florida Gas Transmission Company, Station
Orlando, Orange County, Florida

Permit No. AC05-189665
Florida Gas Transmission Company, Station
Melbourne, Brevard County, Florida

Permit No. AC56-189457 :
Florida Gas Transmission Company, Station

Ft. Pierce, St. Lucie County, Florida

An ENRON/SONAT Affiliate
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Mr. Clair Fancy
Page 2 of 2
April 29, 1992

On behalf of Florida Gas Transmission Company, I respectfully
request extensions of the construction permits referenced
above. The permits are due to expire on June 30, 1992 and
FGT needs more time to evaluate the operation and performance
of the engines.

Emissions tests were done on the engines in March 1992. The
test reports will be submitted to DER within the next two
weeks. Preliminary results indicate that all emission limits
were met.

FGT requests the expiration dates be extended to June 30,
1993. This 12-month extension will allow FGT the necessary
time to thoroughly evaluate the operatlon of the new engines
and to determine 1f additions or rev151ons to the permits are
needed.

In anticipation of your approval, I've enclosed a check for
$450 to cover the permit extension fee for each of the nine
stations.

Sincerely,

%//WM/

Allan Weatherford
Compliance Environmentalist

bc
aw0429cft

cc: Chuck Truby
Raymond Young
Fred Griffin
Bill Osborne
Glenn Sellars
Levon Carroll
Bob Beckham
Don Sterba
Duwood Mulford
Buddy Morris
James Dollar
Jim Read
Les Shadd
Leroy Coker
Wayne Daniels
Riley Jackson
Donnie Owings
Joe Xolb
Tom Gardlner, ENSR
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TEST REPORT
on
EXHAUST EMISSIONS
from a _ '
COOPER BESSEMER 8W330C2 COMPRESSOR ENGINE

: at

FLORIDA GAS TRANSMISSION'S

COMPRESSOR STATION NO. 16

BROOKER, BRADFORD COUNTY, FLORIDA

Prepared For
FLORIDA GAS TRANSMISSION COMPANY

April 1992

Prepared by

@ Ib° 9225 Lockhart Hwy., Austin, Texas 78747
@ UX (512) 243-0202 FAX(512) 243-0222

Corporation
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INTRODUCTION

One Cooper Bessemer 8W330C2 compressor engine was tested to
determine the quantity of emissions released into the atmosphere. The tests
- were conducted on March 23, 1992 at Compressor Station No. 16 located
near Brooker, in Bradford County, Florida. This compressor station is
owned and operated by Florida Gas Transmission Company (an affiliate of
Enron).

The tests were conducted to determine the unit's compliance status
with regard to the Florida Department of Environmental Regulation's
Permit No. AC 04-189454.

Quantities of nitrogen oxides (NOx), carbon monoxide (CO),
nonmethane hydrocarbon emissions (VOC), and other combustion products
were determined in the exhaust stack of the engine. The tests followed the
procedures set forth in the Code of Federal Regulations, Title 40, Part 60,
Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9, 10, 18, 19, 25 and 25a, ASTM
D-3246, and the American Gas Association's Carbon Balance Method*.
All field testing was conducted by Cubix Corporation of Austin, Texas.
The laboratory analyses for VOC concentrations and total sulfur in the fuel
were conducted by Clean Air Engineering of Palatine, Illinois and
Southern Petroleum Labs of Houston, Texas, respectively.

This test report has been reviewed and approved for submittal to the
FDER by the following representatives:

*NOTE: Additional test fnethods (3a, 18, 25a, 19 and carbon balance)

were done for comparison purposes. Florida Gas intends to formally
request that Methods 3 and 25 be replaced by Methods 3a and 25a.

ey, G

Florid? Gas Transmissién Co. Cubix Corporation




Table 1
Background Data

Source Owner/Operator: Florida Gas Transmission Co.
‘ ‘ 601 South Lake Destiny Drive
Maitland, Florida 32751
(407) 875-5816 TEL
(407) 875-5896 FAX
Attn: Allan Weatherford

Testing Organization Cubix Corporation
9225 Lockhart Hwy
Austin, Texas 78747
(512) 243-0202 TEL
(512) 243-0222 FAX
Attn: Lowell Faulkner

Test Participants: ' Florida Gas Transmission Co.
Allan Weatherford
Fred Griffin

Cooper Bessemer
Carl McCluney

FDER
Stan Mazur
Shannon Baruch

Cubix Corporation

Lowell Faulkner
Rick Krenzke
Joe Rudyk

Test Date: March 23, 1992

Location: _ “near Brooker in Bradford
: County, Florida

Process Description: | Cooper Bessemer compressor engine
Sampling Points: Exhaust stack of compressor engine

(See Appendix A)



Regulatory Application:

Required Test Methods:

Alternate Test Methods:
(conducted for
comparison purposes)

- Florida Department of

Environmental Regulation Permit
No. AC 04-189454

EPA Method 1 for traverse point layout
EPA Method 2 for stack gas velocity
EPA Method 3 for O2 and CO?2
concentrations
EPA Method 4 for moisture content
EPA Method 7e for NOx concentrations
EPA Method 9 for opacity observations
EPA Method 10 for CO concentrations
EPA Method 25 for VOC concentration
ASTM D-3246 for indirect measurement
of SO?2 emissions ‘

EPA Method 3a for CO? and O?
concentrations

Stoichiometric calculation of moisture
content

EPA Method 18 for VOC portion of
THC concentration

EPA Method 19 for calculation of stack
flow rate 1

EPA Method 25a for THC concentration

AGA Carbon Balance Method for stack
flow rate calculation



SUMMARY OF RESULTS

One Cooper Bessemer 8W330C2 compressor engine was tested to
determine the quantity of emissions vented to the atmosphere. The emission
measurements reported herein result from tests conducted on March 23,
1992 at Compressor Station No. 16 located near Brooker, in Bradford
County, Florida. The purpose of these tests was to determine the compliance
status of this engine with regard to the FDER permit.

The permit required that tests be conducted for NOx, 02, CO2, CO,
nonmethane hydrocarbons (i.e. VOC), SO2, and opacity. These parameters
were measured throughout three 1-hour test runs on this engine while
operating at full load and full speed.

The results from these three test runs are presented in Table 2. This
~table includes the operating data and ambient conditions for each test run.
The measured concentrations of NOx, CO, 02, CO2, VOC, and the stack
flow rates are presented in the same units and using the same test methods
listed in the permit. The calculated mass emission rates of NOx, CO, and
VOC are presented in terms of lbs/hr, TPY, and g/hp-hr for comparison
with the permit limits. '

The sulfur content of the fuel provided an indirect measurement of
S0O?2 emissions. The SO? emission rate is calculated from the total sulfur in
the fuel and the estimated fuel flow as based on the Florida Gas provided
horsepower.

The average emissions over the three test runs for NOx were found to
be 5.40 Ibs/hr, 23.6 tons/yr, and 0.61 g/hp-hr. By comparison, permit limits
are 17.6 lbs/hr, 77.2 tons/yr, and 2.0 g/hp-hr. CO emissions averaged 10.6
lbs/hr, 46.3 tons/yr, and 1.19 g/hp-hr and are limited by the permit to 22.0
Ibs/hr, 96.6 tons/yr, and 2.5 g/hp-hr. The tons/yr emission rates are based
on 8760 hrs/year operation of the engine.

The total sulfur content of the fuel was determined via laboratory
analysis by Southern Petroleum Labs of Houston, Texas. The result of that
analysis is contained in Appendix H and show that the fuel contained 0.071
grains/100 DSCF. The permit limits the sulfur content of the fuel to 10



grains/100 DSCF. The mass emission rate of SO2 presented in Table 2 was
calculated from the estimated fuel flow to the engine assuming that all sulfur
in the fuel was oxidized to SO2. The SO2 emission rate based on this
calculation averaged 0.0031 Ibs/hr or 0.014 tons/yr. The permit limits for
SO2 mass emissions are 0.75 Ibs/hr and 3.3 tons/yr.

Nonmethane hydrocarbon (i.e. VOC) concentrations were measured as
required by the permit using EPA Method 25. Table 2 contains the results
of those measurements. The average VOC emissions using Method 25 were
6.40 lbs/hr, 28.0 tons/yr, and 0.72 g/hp-hr. The permit limits nonmethane
hydrocarbon emissions to 8.8 1bs/hr, 38.6 tons/yr, and 1.0 g/hp-hr.

It is Cubix's belief that the applicability of using EPA Method 25 on
this type.of source is.questionable. Method 25 results are affected by CO2
and moisture interferents, both of which are present in percent levels in
engine exhaust. These interferences would be expected to cause a high bias
of the VOC concentration measurements. Even under ideal circumstances
(i.e. measurements made from a matrix of air containing little or no CO? or
moisture), the minimum detection limit of this method is 50 ppmv as
compared to a minimum detection limit of <1.0 ppmv using other EPA test
“methods. For this reason, Cubix chose to also conduct VOC testing on this
source using alternate, more appropriate methods.

Appendix I contains the results of these engine tests using alternate test
methods. The alternate methods provided for a continuous measurement of
total hydrocarbon concentrations (THC) using EPA Method 25a. The
nonmethane portion of the THC was measured periodically during each test
run using an on-site gas chromatograph as per EPA Method 18.

Examination of the data in Appendix I shows that the VOC emissions
using the alternate methods averaged 3.03 lbs/hr (13.3 tons/yr and 0.34 g/hp-
hr). When compared with the data obtained from Method 25, one can see
that the CO2 and moisture interferents may have biased the VOC
concentrations high. In addition, the alternate methods are much less labor
intensive, which eliminates a lot of the possibility of human error from the
field or lab personnel.

Other alternate methods test results presented in Appendix I include
the use of EPA Method 3a for O2 and CO? concentrations rather than the
Orsat procedure of EPA Method 3. Since turbulent, pulsating, engine
exhaust can sometimes produce questionable flow rate results using a pitot
tube, the exhaust flow rates were calculated stoichiometrically using two



methods: (1) EPA Method 19 F-factors and (2) American Gas Association's
Carbon Balance Method. Appendix I contains data that compares the flow
rate results using these methods with those using the pitot tube traverse
techniques of EPA Methods 1-4. The moisture content was also calculated
stoichiometrically and compared with that obtained using EPA Method 4.

Appendix I shows that the instrumental techniques of EPA Method 3a
provide more precision in measuring O2 and CO?2 concentrations than the
Orsat procedures of Method 3. When the proper analyzer range is used,
EPA Method 3a provides a precision of tenfold that of EPA Method 3, even
under the best of circumstances (i.e. no human error in performing Orsat).
In addition, the Quality Assurance section of this report shows that EPA
Method 3a results can be directly traced to various QA procedures including
certified calibration gases and instrument linearity and interference tests.
EPA Method 3 provides for no quahty assurance procedures to ensure the
accuracy of the results.

Data showing the use of stoichiometric calculations for determination
of stack flow rate (i.e. F-factors and carbon balance) as well as for the stack
moisture content included in Appendix I demonstrates that alternate methods
are in agreement with the pitot tube traverse technique. During all three test
runs on this engine, the moisture content obtained from stoichiometric
calculations showed agreement within 10% of that obtained using EPA
Method 4. The flow rate determination using F-factors agreed with the pitot
tube measurements within 10%, averaged over the three test runs, and the
carbon balance provided agreement within 5%. ‘

Cubix's purpose in performing the additional testing on this unit in
order to provide the data included in Appendix I is threefold:

(1) The unofficial VOC data provides alternate results to consider with

regard to the compliance status of the unit. As stated earlier, Cubix believes

that the data obtained from the alternate methods is more accurate than that _

obtained from the permit required test method.

(2) It is hoped that the data included in Appendix I can be used to
allow for alternate test methods to be used on future emission tests on similar
sources.

(3) The stoichiometric flow rate data included in Appendix I helps to
verify the reasonableness of the results obtained from the pitot tube
measurements of the exhaust flow.

Examples of any calculations necessary for presentation of the results
of this section of the report or the alternate data contained in Appendix I are
available in Appendix B of this report. Field data sheets and chain of

6



custody records is presented in Appendix A as is the Method 25 laboratory
analysis results. The strip chart records on which the instrumental analyses
were recorded are provided in Appendix E and the chromatograms used for -
the Method 18 analyses can be found in Appendix F.

Opacity observation results and the certification for the technician
performing the visible emission readings are contained in Appendix G.
The permit stipulated that visible emissions shall not exceed 10% No
opacity was observed throughout the three 1-hour tests.



TABLE 2

SUMMARY OF RESULTS

Operator/Plant

Florida Gas. Brooker Compressor Station

Locatlon Bradford County, Florida

" Source Cooper Bessamer Compressor
Techniclans RK,LF,JR
Test Run No. C-1 C-2 C-3
Date 3/23/92 3/23/92 3/23/92
Start Time 15:49 16:55 18:04
Stop Time 16:49 17:55 19:04
|[Englne/Compressor Operation '
Engine Speed (rpm) 328 328 - 328
Ignition Timing (°BTDC) 3 3 3
Air Manifold Pressure (psig) 14.3 14.1 14.1
Air Manifold Temperature (°F) 106/108 106/107 110/108
Estimated Fuel Flow AT 7800 BTU/hp-hr (SCFH] 30757 30742 30528
Fuel Manifold Pressure (psig) 55.5 55.2 54.9
Pre-Combustion Chamber (psig) 48.5 48 47.8
Exhaust Temperature (°F) 663 666 670
Turbo Inlet Vacuum ( in. H20) 4.3 4.3 4.2
Turbo rpm 10260 10230 10190
Pockets Open Out of 16 5 '5 4
Suction Pressure (psig) 695 700 702
Suction Temperature (°F) 44 44 42
Discharge Pressure (psig) 940 945 948

- |Discharge Temperature (°F) 87 85 89
Engine Load (BHP) 4030 4028 4000
Torque (%) 100.5 100.5 100
Ambient Conditions '
Atmospheric Pressure (in. Hg) 29.68 29.69 29.72
Temperature (°F) : Dry bulb 71 72 68

(°F) -~ Wetbulb 62 62 58

Humidity (lb/Ib air) 0.0097 0.0095 0.0079
Measured Emissions
NOx (ppmv) 42.6 44.2 45.6
CO (ppmv) 145.0 144.0 137.0
02 via EPA Method 3 (vol %) 16.2 16.0 16.0
CO2 via EPA Method 3 (vol %) 2.8 3.0 3.0
VOC via EPA Method 25 (ppmv) 172.6 96.4 183.0
SO2 in fuel (grains/100 DSCF) 0.071 0.071 0.071
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 1.04E+06 1.02E+06 1.01E+06
Calculated Emission Rates (via pitot tube)
NOx (lbs/hr) 5.29 5.40 5.50
CO (Ibs/hr) 11.0 10.7 10.1
VOC (lbs/hr) 7.45 4.09 7.67
SO2 (lbs/hr) 0.0031 0.0031 0.0031
NOx (tons/yr) 23.2 23.6 241
CO (tons/yr) 48.0 46.9 44.0
VOC (tons/yr) 32.6 17.9 33.6
S0O2 (tons/yr) 0.014 0.014 0.014
NOx (g/hp-hr) 0.60 0.61 0.62
CO (g/hp/hr) 1.23 1.21 1.14
VOC (g/hp-hr) 0.84 0.46 0.87

Testing By Cubix Corporation, Austin, Texas
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PROCESS DESCRIPTION

Florida Gas Transmission Co. owns and operates Compressor Station
No. 16 located near Brooker, Florida. This plant uses engines to compress
natural gas to allow for transportation in the main pipeline system. This
compressor station is a part of a system developed by Florida Gas
Transmission Company to allow the transport of natural gas from- reserves
in Texas to the Florida market.

The engine tested is a Cooper Bessemer 8W330C2 compressor
engine bearing the serial number 49117. The engine is rated at 4000 BHP.
It is a lean burn, high air/fuel ratio engine including a precombustion
~ chamber on -each’ cylinder, main chamber mixture regulation, and a
~ variable timing spark control responswe to- speed torque, and air
temperature. :

_ The engine emissions are vented to the atmosphere through a 23.0"

ID exhaust pipe at approximately 45 feet above grade. Two sample ports
were installed in a straight horizontal section of the exhaust pipe between
the engine and the silencer. The ports met EPA Method 1 criteria with
regard to location. A field diagram of the sampling location can be found
in Appendix A.



ANALYTICAL TECHNIQUE

The sampling and analysis procedures used during these tests
conform in principle with the methods outlined in the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9,
10, 18, 19, 25, and 25a, ASTM D-3246, and AGA's carbon balance method
for flow rate measurement. Table 3 provides a description of the
analyzers used for the instrumental portion of the tests. |

Figure 1 depicts the sample system used for the tests. A stainless
steel probe was inserted into the sample port of the stack. The gas sample
was continuously pulled through the probe and transported via 3/8 inch
heat-traced Teflon® tubing to the mobile laboratory located at ground
level. To prevent the possibility of condensation of heavier hydrocarbons,
the sample was then delivered to the THC analyzer and gas chromatograph
portion of the sample manifold via a stainless steel/Teflon® diaphragm
pump through more heat-traced sample line (i.e. wet sample). The
remaining sample then passed through a stainless steel minimum-contact
condenser designed to dry it. The dry sample returned to the sample
manifold. From the manifold, the sample was partitioned to the NOx, CO,
02, and CO? analyzers through glass and stainless steel rotameters that
controlled the flow rate of the sample.

Figure 1 shows that the sample system was also equipped with a
separate path through which a calibration gas could be delivered to the
probe and back through the entire sampling system. This allowed for
convenient performance of system bias checks as required by the testing
methods. -

All instruments were housed in an air conditioned trailer-mounted
mobile laboratory. Gaseous calibration standards were provided in
aluminum cylinders with the concentrations certified by the vendor. EPA
Protocol No. 1 was used to determine the cylinder concentrations where
applicable (i.e. NOx calibration gases).

All data from the continuous monitoring instruments were recorded
on two synchronized 3-pen strip chart recorders (Soltec Model 1243).
These recorders were operated at a chart speed of 30 centimeters/hour,
recording over a 25-centimeter width. Strip chart records can be found in
Appendix E of this report.
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EPA Method 1 was used to determine the velocity traverse point
locations. The stack diagram of Appendix A shows that the sample ports
did meet the location criteria set forth by the method. The sample ports
were located approximately 4 diameters downstream and 12 diameters
upstream of the nearest flow disturbances.

EPA Method 2 was used to measure the stack gas velocity. A pitot
tube and inclined manometer were used to measure the head pressure at
each of sixteen traverse points. The stack temperature was determined
with a K-type thermocouple and digital thermometer. Cubix checked for
cyclonic flow during the first test run and found that none existed.

- The stack gas analyses for CO7 and O concentrations were

performed in accordance with procedures set forth in EPA Method 3. An
Orsat device was used on a bag sample collected throughout each test run.
Instrumental analyses (NDIR) as per EPA Method 3a were also used for
02 and CO? concentrations due to the greater accuracy and precision
provided by the instruments. The CO?2 analyzer was based on the principle
of infrared absorption; and, the O analyzer operated on a paramagnetic
cell. The data presented in Summary of Results contains the 02 and CO?2
concentrations obtained from EPA Method 3. Appendix I makes use of the
data obtained from EPA Method 3a.

EPA Method 4 was used to measure the moisture content of the stack
during each test run. An impinger train was used in conjunction with a
calibrated dry gas meter. The sample used for the moisture determination
- was taken from the heat traced-line upstream of the condensor (see Figure
I). The moisture content was also estimated stoichiometrically using the
combustion moisture, excess air dilution, and ambient humidity in the
combustion air. The velocity template in Appendix I shows that the
agreement was greater than 90% between stack moisture measurement
methods. All calculations involved in the Summary of Results make use of
the moisture measurements obtained from EPA Method 4.

Means, in addition to EPA Methods 1-4, were also employed- to
obtain the stack gas flow rate. The F-factor calculations of EPA Method
19 provided results that were approximately 10% higher than those
obtained by the pitot tube measurement. AGA's carbon balance technique
yielded results only 2% higher than those of EPA Methods 1-4. Both of
these methods use stoichiometric relationships based on the estimated fuel
flow, fuel composition, and excess air concentration for calculation of the
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stack flow rates. The Summary of Results uses the pitot tube values in all
calculations to be consistent with the permit provisions. However, the
alternate methods provided for a check of the pitot tube traverse results.

EPA Method 7e was used to determine concentrations of NOx. A
chemiluminescence cell analyzer was used. The NOx mass emission rates
were calculated as if all the NOx were in the form of NO2. This approach
corresponds to EPA's convention. However, it tends to overestimate the
actual stack NOx mass emission rates, since the majority of the NOx is-in
the form of NO which is less dense (i.e. 1bs of emissions per ppmv.
concentration) than the NO2 form of NOx. This gives a worst case

scenario of NOx emissions.

Opacity was determined via EPA Method 9. A one-hour opacity test
run was performed concurrently with each gaseous compliance test run.
. The observer was certified with EPA in Florida. Appendix G provides the
observer's field data sheets  as well as Method 9 certification
documentation.

CO emission concentrations were quantified in accordance with
procedures set forth in EPA Method 10. A continuous nondispersive
infrared (NDIR) analyzer was used for this purpose. This analyzer was
equipped with a gas correlation filter which also removes any interference
from CO27, or other combustion products. :

The non-methane portion of the hydrocarbon emissions (i.e. VOC)
were determined using EPA Method 25 as required by the permit. Clean
Air Enginéering of Palatine, Illinois provided the sample system apparatus
for Cubix's sample collection. A Clean Air Engineering Model 2610
instrument was used for the sample collection.

A gaseous sample was pulled under a vacuum through a heated probe
and filter to a trap/tank assembly. The trap was immersed in dry ice to
remove moisture and heavier hydrocarbons. The remaining sample was
then collected in the tank. The tank started with a vacuum of
approximately 30 in. Hg and the sample rate was set such that the vacuum
was nearly depleted at the end of each one-hour test run. Each one-hour
test run coincided with the other gaseous analyses. The field data sheets
involved with the sample collection of this measurement are included in
Appendix A. Following sample collection, the tanks and traps were packed
in dry ice and shipped to Clean Air Engineering where the laboratory
analyses for nonmethane hydrocarbon concentrations were performed.
The data presented in Summary of Results reflects the VOC measurements
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taken using this technique.

VOC concentrations were also quantified during each test run using
EPA Methods 25a and 18. Cubix feels that these test methods provide
more accurate results on this type of source than does Method 25. The
unofficial data contained in Appendix I summarizes the results obtained
using these alternate methods.’

Total hydrocarbon concentrations were determined continuously
throughout each test run using an flame ionization detector (FID). This
instrument was calibrated before and after each test run using methane
standards of a known concentration. Therefore, the response of this
instrument is based on methane equivalents.

During each test run, a minimum of two shots were taken on a gas
chromatograph as per the procedures of EPA Method 18. The
chromatograms contained in Appendix F show that the methane
concentration of the THC was separated on the unit to allow for the
determination of the VOC portion of the THC. A Hewlett Packard 5890
gas chromatograph equipped with a flame ionization detector and a lcc
sample loop was operated with a temperature program of 40°C for 1 min.
and an increase of 15°C per minute until 150°C was reached. The
Chrompack PoraPlot Q capillary column head pressure was maintained at 8
psi. The hydrogen and air flows to the detector were maintained at 10 psi
and 20 psi respectively. This instrument was calibrated on methane
standards before and after each test run. '

One fuel sample was taken at this compressor station and analyzed
via ASTM D-3246 to determine the total sulfur content of the fuel. By
assuming that all of the sulfur in the fuel was oxidized to SO2, the SO?2
mass emission rate can be calculated from the fuel flow to the engine. The
fuel flow to the engine was estimated based on the horsepower value
provided by Florida Gas, the heating value of the fuel, and an assumed heat
efficiency (i.e. BTU/hp-hr) for an engine of this type. The fuel analysis
was conducted by Southern Petroleum Labs of Houston, Texas and a copy
of that report is contained in Appendix H. |

Cubix personnel collected ambient absolute pressure, temperature
and humidity data. A sling psychrometer was used to determine
temperature and humidity conditions. An aircraft-type aneroid barometer
(altimeter) was used to measure absolute atmospheric pressure.

During the tests, the engine and compressor operational data was
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collected by Florida Gas personnel and is presented in Appendix A. Key
operational data collected include compressor discharge pressures,
compressor suction pressures, engine manifold pressure, engine speed,
timing, and horsepower. Florida Gas also provided a recent fuel
composition analysis to allow for the calculation of the heating values and -
F-factors.
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TABLE 3
ANALYTICAL INSTRUMENTATION

Parameter Model and Common Sensitivity Response  Detection Principle
Manufacturer Use Ranges Time (sec.)
NOx TECO 10S 0-10 ppm 0.1ppm 1.7 Thermal reduction of NO2 to NO.
: 0-100 ppm Chemiluminescence of reaction
0-200 ppm of NO with O3. Detection by PMT.
0-500 ppm ; Inherently linear for listed ranges.
- 0-1,000 ppm "
0-5.000 ppm
CO TECO 48 0-10 ppm 0.1ppm 10 Infrared absorption, gas filter
0-20 ppm correlation detector, micro-
0-50 ppm ' . processor based linearization.
0-100 ppm '
0-200 ppm
0-500 ppm
0-1000 ppm
CO, Servomex 0-4% 0.02% 30 Infrared absorption,
1410 B 0-20% analog linearization.
0, Servomex 0-10% 0.1% 15 Paramagnetic cell,
1420 B 0-25 % inherently linear.
THC JUM 0-10, 0-100, - 02ppm 5.0 Flame ionization of hydrocarbons
Model 5-100 0-1000, 0-10000 ‘ inherently linear over 2 orders
- 0-100000 ppm of magnitude.
VOC HP 5890A 0-10, 0-100 ppm 0.5 ppm  na Flame ionization of hydrocarbons

inherently linear over 2 orders
of magnitude.

NOTE: Higher ranges available by sample dilution.
Other ranges available via signal attenuation.
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QUALITY ASSURANCE ACTIVITIES

A number of quality assurance activities were undertaken before,
during, and after this testing project. This section of the report combined
with the documentation in Appendices C and D describe each .of those
activities. . -

Each instrument's response was checked and adjusted in the field
prior to the collection of data via multi-point calibration. The instrument's
linearity was checked by first adjusting the it's zero and span responses to
zero (nitrogen) and an upscale calibration gas in the range of the expected
concentrations. The instrument response was then challenged with other
calibration gases of known concentration and accepted as being linear if the
response of the other calibration gases agreed within * 2 percent of range
of the predicted values. (The response of the infrared absorption type CO
and CO7 analyzers is electronically linearized.). The strip chart excerpts
that present the results of the multi-point linearity test are provided in
Appendix C.

Before and after each test run, the analyzers were checked for zero
and span drift. This allowed each test run to be bracketed by calibrations
and documents the precision of the data just collected. The criterion for
acceptable data is that the instrument drift is no more than 2 percent of the
full scale response. The quality assurance worksheets in Appendix E
summarize all multipoint calibration checks and zero to span checks
performed during the tests. These worksheets (as prepared from the strip
chart records of Appendix E) show that no drifts in excess of 2 percent
existed. ‘ :

_ Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NOx, CO, CO?2, and O2
analyzers. The sum of the interference responses for H20, CO, SO, COp
and O) (as appropriate for each analyzer) are less than 2 percent of the

applicable full scale span value. The instruments used for the tests meet the
performance specifications for EPA Methods 3a, 7e, and 10. The results
of the interference tests are available in Appendix C of this report.

The residence time of the sampling and measurement system was
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estimated using the pump flow rate and the sampling system volume. The
pump's rated flow is 0.8 SCFM at 5 psig. The sampling system volume is
0.13 scf. Therefore, the sample residence time is approximately 10
seconds.

The NOx and O sampling and analysis system was checked for
response time per the procedures outlined in EPA's Method 20. The
average NOx analyzer's response times were 0.61 minutes upscale and 0.65
minutes downscale. The O) analyzer's response times were 0.76 minutes

(46 seconds) upscale and 0.88 minutes (53 seconds) downscale. The results
of these response time tests are contained in Appendix C.

The sampling systems were leak checked by demonstrating that a
vacuum greater than 10" Hg (21 in. Hg actual) could be held for at least 1
minute with a decline of less than 1" Hg. A leak test was conducted after
the sample system was set up and before the system was dismantled (i.e.
after testing was completed). This test was conducted to ensure that
‘ambient air had not diluted the sample. Any leakage detected prior to the
tests was repaired and another leak check conducted before testing
commenced. No leaks were found during the post test leak checks. .

The moisture train and Method 25 sample systems were leak checked
independently of the gaseous sample system before and after each
individual test run. These leak checks were performed in accordance with
EPA Methods 4 and 25 to ensure that the sample was not d11uted by
ambient air. No leaks were detected.

The absence of leaks in the sampling system was also verified by a
system bias check. The sampling system's integrity was tested by
comparing the responses of the NOx analyzer to a calibration gas
introduced via two paths. The first path was into the analyzer via the
zero/span calibration manifold. The second path was to introduce a
calibration gas into the sample system at the sample probe. Any difference
in the instrument responses by these two methods was attributed to
~-sampling system bias or leakage. NOx was used for this bias check because
it is the most reactive of the compounds measured. The bias check was also
conducted using methane standards on the THC analyzer. The criteria for
acceptance is agreement within 2% of the full scale range of the analyzer.
Examination of the strip chart excerpts and Instrumental Analysis Quality
Assurance Data worksheet in Appendix C show that the analyzer response
via both sample paths agreed within 2% in all cases.
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- The efficiency of the NO2 to NO converter in the NOx analyzer was
checked by having the analyzer sample a mixture of NO in N2 standard gas
and zero air from a Tedlar® bag. When this bag is mixed and exposed to
sunlight, the NO is oxidized to NO?2 over approximately a 30-minute
period. If the NOx instrument's converter is 100% efficient, then the NOx
response does not decrease as the NO in the bag is converted to NO2. The
criterion for acceptability is a demonstrated NOx converter efficiency
greater than 90%. The strip chart excerpts that demonstrate the converter
efficiency test are available in Appendix C. The above mentioned quality
assurance worksheet of Appendix C also summarizes the results. of the
converter efficiency test. .

The control gases used to calibrate the instruments were analyzed
and certified by the compressed gas vendors to £ 1% accuracy for NOx
and 02, and to * 2% accuracy for the remaining gases. EPA Protocol No.
1 was used, where applicable (i.e. NOx gases), to assign the concentration
values traceable to the National Bureau of Standards, Standard Reference
Materials (SRM's). The gas calibration sheets as prepared by the vendor
are contained in Appendix D.

The pitot tube tips used during the testing were visually inspected to
ensure that they met the criteria of EPA Method 2. The pitot tubes were
also wind tunnel tested and the results of those tests are contained in
Appendix D. The pitot tube lines were leak checked in the field each time
connection to the manometer was made in accordance with EPA Method 2
guidelines.

The dry gas meter used for the moisture train was calibrated prior to
testing in accordance with EPA Method 4. A standard dry gas meter
traceable to NIST was used for this calibration. Calibration certification
documentation of the dry gas meter can be found in Appendix D.

Appendix D also contains calibration data on the altimeter and digital
thermometer used during this testing.

The observer for the opacity measurements was certified in Florida
as per EPA Method 9. The certification for the observer can be found in

= Appendix G.

Two Method 25 audit samples were provided by EPA at another
compressor station during this series of compressor station tests. These
audit samples were collected using the same equipment and techniques used
during this test. The laboratory analysis of these audits were conducted
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concurrently with the sample analyses. The results of the audit samples are
included in Appendix C. '

Cubix collected and reported the enclosed test data in accordance
with the procedures and quality assurance activities described in this test
report. Cubix makes no warranty as to the suitability of the test methods.
Cubix also assumes no liability relating to the interpretation and use of the
test data. |
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Circular Stack Sampling Traverse Point Layout
(EPA Method 1)

Date: 2/23/52 Port + Stack ID:. ‘17 in.

Plant:__ J3, nn/l(f i ?@’CT Port Extension | > in.
Source: Cpotr/ D L e E TN €unefe Stack ID: 35 »1in.
Technician(s)__L.F /?i” /2 ~ Stack Area b Ao ft2
Total Req'd Traverse Pts. Zé
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Stack Diagram (Side View showing major unﬁt components, dimensions and nearest
upstream & downstream flow disturbances)
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MOISTURE AND VELOCITY FIELD DATA SHEETS =
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MOISTURE AND VELOCITY FIELD DATA SI—IEETS
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MOISTURE AND VELOCITY FIELD DATA SHEETS.

Date: 3-23 ~92 Dry Gas Meter ID: Chnao—~
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Brooker Compressor Station--Moisture, Molecular Weight, Stack Flow Rate

Operator/Plant

Florida Gas Brooker Compressor Station

Location Bradford County, Florida

Source Cooper Bessamer Compressor
Technicians RK,LF,JR

Test Run No. | C-1 C-2 . C-3
Stack Moisture & Molecular Wt. via EPA Method 4

CO2 (%) 2.80 3.00 3.00
02 (%) 16.20 16.00 16.00
Beginning Meter Reading (ft3) 722.803 746.680 771.270
Ending Meter Reading (ft3) 746.585 769.230 793.175
Beginning Impinger Wt (g) 2334 2362.1 2368.2
Ending Impinger Wt. (g) 2362.1 2387.3 2392
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 75 100 98 -
Dry Gas Meter Temperature (°F end) 110 125 112
Atmospheric Pressure (in Hg, abs.) 29.68 29.69 29.72
Stack Gas Moisture (% volume) 5.60 5.50 5.28
Dry Gas Fraction 0.944 0.945 0.947
Stack Gas Molecular Wt. (lbs/Ib-mole) 28.47 28.51 28.53
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.10 0.95 1.00
AP #2 1.30 1.10 1.10
AP #3 1.30 1.20 1.20
AP #4 1.30 1.30 1.30
AP #5 1.30 1.20 1.20
AP #6 1.30 1.10 1.20
AP #7 1.20 1.20 1.10
AP #8 1.10 1.10 1.20
AP #9 1.00 0.91 0.82
AP #10 1.20 1.20 1.10
AP #11 1.30 1.30 1.10
AP #12 1.20 1.30 1.20
AP #13 1.30 1.30 1.10
AP #14 1.20 1.20 1.20
AP #15 1.10 1.20 1.20
AP #16 -1.10 1.10 1.10
Sum of Square Root of AP's 17.6 17.3 17.0
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.10 1.08 1.06
Average Temperature (°F) 503 503 504
Static Pressure (in. H20) 0.43 0.43 0.49
Stack Diameter (in.) 35 35 35
Stack Area (ft2) 6.68 6.68 6.68
Stack Velocity (ft/min) 5044 4954 4879
Stack Flow,wet (ACFM) 33701 33098 32602
Stack Flow,dry (SCFH) 1.04E+06 1.02E+06 1.01E+06

Testing By Cubix Corporation, Austin, Texas
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F-682 T~ 652 P-823

Best Available Copy

L5 .
Bl

Client: ’C7 o F;C/ [z @J f Croen s " Project #:
Plant; - j 1o Oer~ "#t/ & Sémrile Location:
Operator: &7@ L. F [ERC Date: 326—3/ A Z
Rumh Nuimber: &:,-:‘i -+ Sample 107 __ . 4
Tank Number: 4 ( / @ g ~ Trap Number;
Sampifing Train 1D#: S ' % CO2:..
Side: Left/ Right: vgi‘/‘jf’[?— 'f/ % H20:
© Start Time:, ’ .. Stop Time:
Pressure Readings | /wanom tezank Vacuum(;auga Barometn‘c.: Pressure | Ambient Temperatura
' Hg/in Hg mm Hg /in Hg mm Hg /in H C/F
[ Pre Test 27290 | 28.9) 29,67 7>
Post Test h\, & 4-«5" G ré/ : 29,72 e 5
. ¥ W - - a
c ' ""(InHZ) 1 Tep AP:.MLS?i ¥ ° '35’”3“.
sak Rate - ACWE‘ N black ballreading { - \p _ progeyre ‘Change (in Hg)-
‘Pre Test. @ e . gb SSZ'&&’&T&?Q&?A"&S;
PO.St'TESt'I- 2l / -y &2' e ' 3: léé;k“s:ﬁ_il‘?:ﬁ;gﬁr l::3;:wc>x 1'000::
. o Gauge Flowmeter ' : h
R R F"?’f‘?’”" | e
(73 12850 3¢ |[Zex |zee é—/#,—;u
171912720t 25 1260 (265
17231260 33 |24 | 265
1728 24.;00- 2. V2 12065 ] . -
Lz2923121. 92 30 v?w(@i" 26 ' .
L 735 /q, 70 :?0 'K z ,5 2 LL&"TL— e
(744 ]) 7290 L5 26X [
1748 /4.0 5? 28] 1265
1571/2.30 | 20 268 1265 |
19158 110.200 &8 |27 (260 | pelius? Fow
031 8,90] 33 126 | 265 7 "
(7608|7501 28 |s6r | 265
305 20 124 11 G5
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CLEAN AIR ENG

Volatile Organic Carbon by Method 25

F-682 T-652 P-824

. Client: Lo P“WQLC} ' Project #: -
Plaﬁt:- 5"’9” k/ Sémple Location: SMK
Operator: ' Tf Z—' / P J'é}"/ Date: _% / 2-/3[ g2
Hur; Number: U 73 / * Sample ID: __ \_ﬁ\
Tank Number; q\f 19? - - Trap Number: _Q )5
'SamphngTram ID#: . . %CO2_ 2 @ 7
Side: Left/ Right: W/G:Z %H20____ +0 93
1 Stant Time: ) 53“’ 3 - Stop Time: ) 4.8
_ Tank Vacuum Barometric Pressure | Amblent Tempaerature
prossire Readings | Mo T Gme | ambarang
Pre Test 2790 | 29,20 | 24,72 M
Post Test g9 6 . < 4. 78 Aﬁ
FPbe
Leak Rate Atlow:bal:kh n :gt):;l blaékzg‘:eading i: Fo;sthcmr;g;“ in Ha) -
Heeren [{0402] (J 1 O | e,
PostTest  (pr0423 - O | O | % ?ﬁﬁﬂ?ﬁ.ﬁ&fﬁ?{iﬁ;” ggprox tho
' | Gauge | |Flowmeter | obe erTermo | .
?:;(;K- ' \::‘;;ﬁu:;; N E‘(::;lty;?ba ll) p-r bC _,T:m P Fm(? I'Il‘: P . NOtes o
N8 22292025 (2 o264 %LM‘I-
/838 (27321 33 1267 (265 |
BAz 2640 25 |2h6 |2L%
'Lé%? 23,60 23 |66 | 244
BZ2 [2)50] 32 | 267|264
18sE /740 | 3% | =66 |265
(405 1600 | T5 | Rl 263
shlt o [ T
A L& - 2 ' CAN
TR ER 28 2LT el a7 =700 [0
1925 [8.90 S 067 (260 | 0 |
10281760 | 23 1267 2066
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CHAIN OF CUSTODY RECORD

)
PROJ. NO. PROJECT NAME - o _ {5\
BT (7 vb ;( Lotp. | o . a
SAMPLERS: (Signgaiure TA(I:SSF;S }\)
\X—o S e{’é\ _RU({7 k Q/Ug \)/§ REMARKS
R
;‘g% SA;(;"LE DATE T1ME SAMPLE LOCATION /l'l\}(
-l 3\24(12—930 Togp® B35 3.0 Melbopae = Flu . (577>
c-2 37550l | Bss A3 o M sor — [~ [e . SFHR
C-5 Blz7a Baz /.S e lboyme. .,
el e Ml 22 a) 2.4 Sl/verfprmqr — Ho. AL
C- [ |sjrafn00 €3 3.5 Auike, —Fle . Gas
A1 21525 7 0.9 S elblurne |
; C- 337/??/75//20 /0 G.b 3 PerrﬂL-—- /=/a CAS L
w—;;;@ /13 /3 3,0 PEPTI L »,c:/,, (AL |
d - &% CI15 3.6 i e ek Er s
C =2 |34%445S 737 0% V= [ e (AS -t
S (3\7*5 1 209 Aood 7.3 Coe ~J < "")_36'—\,]’/
Rood /.2 - T | '
00 . . :
T Y 2 it TS PHES AT Tl ﬁ’:‘“’"‘ [P i et . S S o Y ST .
- AR fﬁf‘g Q.i — Efmrwm
S L e R s e s
ReW /7/612% 47/ Dale / Time Rec d by: (! alureV — Ralinquished by: (Signature) Dale/Tlm/e Recalved by: {Siq?
[fa2 142 / |
linquished by: (SIQI)BIUI'% ! Date {}lﬂe Recelved by{Squlu)i Rellnqulsthugna(um} Da/’ﬁme ) RGCM%"NUR’)
Relinquished by: (57() {4/ Time Recelvedfi(w £alelTIme / ' .'/ *ﬂ~.
| / " M *Stg [ / e = .
REMARKS: / / / % s f © 500 W. Wood Street
x k _ ™7 Palatins, IL 60067
: Clean Air gnglneorlng 708/991-3300
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'CHAIN OF CUSTODY RECORD

™
PROJ. NO. PROJECT NAME . A7
' NO. D
DEPT?!) Y[ . u Z) ' K 0/( OF q’k
SAMPLERS: (SW /W TANERS QY §
:YOSQPLI Pucgyk Q) §< REMARKS
oy SAMPLE _ SAMPLE LOCATION /S‘%
N\, N 5 ;0,\.{‘@,(-
j > C‘ / 3}-’0,}72 /000 Z@ip = ¥/ o}"’t L8 Perry « [, ~GAS
X4 0.9 [
Xl ‘ 2.3
A 1' —Q“m .5/29 121 _ }n%au.§kv—‘ SR kot i earins 2«10 o8 S | s ety | e | el U | IEETREAS WM@M’/M‘QM
C -T2 Y27 N WALV A Y
T~ - T e
Cr—3 B[U}Tl “OO /Y\Bcl ' 3.3 B /\/79 /1400/’A/€ f’//a . C/"‘Z%
C_[ iZqﬁleOb XL/X 70 S,,VCI/ S’ﬁlﬂ/ﬁS"l(/q "_67%‘&,[’ ‘ ‘
|C-F 18294 Xy L3 Melfourre” "
<-% 2//‘711’ 155 ra 5.6 @u:,uu_/ f / ,6% o
C-3 5[24{}7 1210 e 3,0 Silver gf)rmq Hq. (7/43 v
’ A7 2.1
C-b |3t V- 2.6 /Mé/éﬂ(//:ue, R
C—| |37 1725 W1E g.7 Munson < Fle GAC T
0"’ ," /“//9 ’5'.0 iy 2 r.-/. - P —
Relly 1shed bov: (S'gnalu/e%@,é7l 0o Dale/ﬂmp Recelved by: {SII aﬁ}l;}ydzcilj\ Relinquished by: (Signalure) Lé’”” ?BW/ ‘{}{B bRech_e/bg: ('Signa(m
) \af e | G / _
Relinq;ui.srled py: }Signglurey Dale/‘ﬁrﬁe . Re‘gved by; (Signaty, Relinquished 7{78{\(/{8.) P/ei;me . Receive?/ﬂy: (Signk/
Relinquished by: 6i97V) /ale/Tme ] Recelved !o,r. borato v + /
\) x L : . -
REMARKS: / / / ===~ 500 W. Wood Strest
. Palatine, IL. 60067

Ciean Alr Engineering  708/991-3300
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CHAIN OF CUSTODY RECORD

Best Available Copy

>

\

PROJ. NO. PROJECTNAME &
DEPR, N NO. \z\
il L Coby, Cop o | N
SAMPLERS: (Si rﬁggﬁs %\\,\ §§‘
5? /zZ ) Joseph PU@/( Y
¥
h"f’ SAMPLE LOCATION /%\)}
A f
/‘*’m‘(“z 3/5474 j,bj;( # NT )67 o.1 Ne/boum&; e s
2 Z L 7 A R e e *‘Bﬂw S e AR P
CTE Ry e e P
VA i . 1 /L A s Vi s S St SO N ,WM(& /1>7 crile
;#" mcu;/; 3]&%;2?;%'% ‘. = r : lp.. ‘ S .rw,@m‘.‘:f:::i;i-l i iR BT FFerr s N g"OO/Céﬂ
BTy NTIRT o1 e :
At 11312612 57128 0.2
] pl7id700 47799 0.9
. 1/7/5? /' l Z
Mp/%ﬂ-%""ﬂlf?#zﬂ 55" i & AT M = ek
(=D 227 /T /62 Qod L Lo | e
A 3 { 310 1.5 { 1/6f ?wrlbq's T
CA- |34 47713 0.3 Melpourve. ~
C~f 5#‘”!738,‘70 YT7/9Y 0.1 o bovrme. = /Z//CC,@%B
C- S %7 L Y7797 1 pa= (/ 1 Me/éc) e
Relinqyished by//{Signatu ! Oata / Tima Rec d by: (Slq Hzre)ly' Z Relinquished by: (Slgna(qre) Dale/lnrﬁe “Recelved by: (SigndaTure)
LT T e e T eis=— / i
n uls db( (Slonalure) 7 (\ / Date / hime | Recelved by: (sm/mﬂ\ Rehnqulsh%%) e/Ttme Received y«ﬁé
Relinquished by: (Signaidre ata / Tifle Recalved lor Labora ry‘hi{ D ’
/ o/ s | /I)m gm" ==
REMARKS: / / / / ' — 500 W. Wood Sireat



Table of Carbon Concentration for Method 25.

Samples collected by Cubix Corp.

at Florida

Gas & Trans on 3/23/92 and reported on 4/30/92.

Carbon Concentration

T T

| l
i i ‘ Total i Total i Conden- i Noncon- {
| | , , , sible ldensible |
| |Sample - | (Mc) | () | (Ccm) | (Ctm) |
' Source lRun ID # ,(mg/dscm)l (ppmv) , (ppmv) | (ppmv) |
| I | I | I |.
{ BROOKER {C—l { 86.2 { 172.6 { 131.0 { 41.7 {
| |C—2 | 48.1 ‘ 96.4 | 52.8 ‘ 43.6 |
% {C—3 ‘ 91.4 ( 183.0 i 137.4 { 45.6 {
i ! | I 1 [ i

s

Compiled By: wﬁiﬂazﬁixaf7 t;4tz on: 5’;/"22;—

// V Page 1

Approved By:

=

on: %9{/?2
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8160
Cubix

Job No.
Client

Plant: F1l

Sample Loc.

orida Gas & Trans.
Brooker Station
Centroid

3/23/92

C-3
4T182
C15

Disk/File 8160C (In/Out)
Page No. 2 Date
Preliminary Data--—=——-—=---—-—— e
Run No. Cc-1 c-2
Tank No. 4T121 4T108
Trap No. X27 X1
Tank Volume V(cc) 4040 4021
Field Data-----—-—- -
PTI (mm Hg) -709 -709
TTI (F) 71 68
PbI (mm Hg) 753 755
PT (mm Hg) -191 -150
TT (F) 72 66
Pb (mm Hg) 753 756
Noncondensible Organics--——--————=—=-~-—c—m————————c———
PT(Lab) (mm Hg) ¢ =204 -150
TT (Lab) (F) 78 78
Pb(Lab) (mm Hg) 746 745
PTF (mm Hg) 920 930
TTF (F) 78 78
PbF (mm Hg) 746 745
Ba (ppmv C) 0.1 0.1
Ctm 1 (ppmv C) 12.8 15.1
ctm 2 (ppmv C) 12.5 14.9
Ctm 3 (ppmv C) 14.3 15.0
Avg. Ctm (ppmv C) 13.2 15.0
RSD Ctm (%) 7.3 0.7
Condensible Qrganics—-—=———~=————— e e
ICV Tank No. 4T240 4T66
ICV Tank, Vv (cc) 4265 4036
PFI (mm Hg) ~736 -734
TFI (F) 78 78
PbFI (mm Hg) 746 745
PF (mm Hg) 920 920
TF (F) 78 78
PbFf (mm Hg) 746 745
Bt (ppmv C) 1.8 2.3
Ccm 1 (ppmv C) 42.1 20.6
Ccm 2 (ppmv C) 40.4 20.4
Ccm 3 (ppmv C) 39.9 20.2
Avg. Ccm  (ppmv C) 40.8 20.4
RSD Ccm (%) 2.8 1.0
Total Gaseous Nonmethane Organics (TGNMO
Vs . (cc) 2734 2976
Dil. Factor (Non) 3.181 2.923
Dil. Factor (Con) 3.358 2.917
Ct (ppmv C) 41.7 43.6
Cc (ppmv C) 131.0 52.8
Ct+Cc= C (ppmv C) 172.6 96.4
Mc (mg C/dscm) 86.2 48.1




STATION /7 Z Brroezs—

DATE ENGINE/COMPRESSOR PERFORMANCE ,
UNIT WO Z2oZ EMISSION & PERFORMANCE TEST FORM __8TA. EL. 20
Z Z= >
P00 4ppp 4000 Tﬁ%&”oé‘zﬁ”
(0% 170 /10
END ANA 33085 330 1330 330 330
ENGINE SPEED - RPM 328 |328 |328 |324 224
|IGN. TIMING - BTDC 3°] 2|3 2| 3
|avMp - ps1c s By P /L3 4] 4] 1151 1159
w —
s A A A e A v
FUEL STATIC PR. - PSIA ==
FUEL DIFF. — “H20
FUEL TEMP. - F
FUP - STG 55816521549 |s8.0 |52t
FUEL PLOW - SCFH
AMBIENT TEMP. - F 68° Lyg° 6t 137 \40°
= 1) W |45 1478 500|502
o= ,_»x/m,‘%z w3 LT (58659
/ ES
I I P I v A1 AP AL A
w020 7, 4 i el 437 1437 142" 45145
THC - (ppmv as C1)

Torko R

1a,260 (8230 (0,70

F0/c

COMPRESSOR END ANALYSIS /205

LOADING STEP ~ 7
15 15 |4 &% 4

SUCTION PRESSURE - PSIG | £95 |\pp |7p2-| w0 |p0

SUCTION TEMP. - F 44” f140 41” 4L0 410

DISCHARGE PRESSURE-PSIG ?4& 'quj 74,5 ?'_5‘0 ?ﬁ&

DISCHARGE TEMP. - F 87° g{” A7° 540 950
| cCoMPRESSOR FLOW - MMCFD

*ESEED BHP 4037 \4p28|4000\42p¢ 14200
FESTED TORQUE ~ % (00,5 | /005 00,0 | /05, 0 /ﬁb./[

SFC - BTU/BHP-HR




APPENDIX B:
EXAMPLE CALCULATIONS



MOISTURE CONTENT
refers to test run C-1

initial dry gas meter reading = 722.803 ft3
final dry gas meter reading = 746.585 ft3
total gas sample volume collected (ft3)
V2-Vi '

= 746.585 - 722.803 = 23.782 ft3

< <<
g ™
oy nou

Mj; = initial weight of impinger train = 2334 g
= final weight of impinger train = 2362.1 g

MWC = total weight gain of all impingers (g)
= Mp - My = 2362.1 - 2334
= 281¢g '
K4q = dry gas meter factor (unitless) = 0.9904

Vecorrected = Vnet X Kqd = X
= 23.782 x 0.9904 = 23.554 ft3

1.335 liters weighs 1 gram at standard conditions
499.4 = Gas constant

Ppar = barometric pressure (in Hg) = 29.68
T = temperature of gas DGM (F°) = 92.5

Fw = moisture fraction by volume

volume H>O collected in impingers
vol. H2O collected + volume gas dry gas collected

MWC x 1.335
=(MWC x 1335 ) + ((( Veor X Poar ) / (T +460)) x 499.4)

= (28.1 x 1.335)
(28.1 x 1.335) + (((23.554 x 29.68) / (92.5 + 460)) x 499.4)

= (0.056 moisture



MOLECULAR WEIGHT
refers to test run C-1

MWg,0 = molecular wt of HoO = 18 1b/lb-mole
MW c0s = molecular wt of CO7 = 44 1b/Ib-mole
MW, = molecular wt of O = 32 1b/Ib-mole
MWnN2 = molecular wt of No = 28 1b/Ib-mole
Ccor = concentration of COp = 2.8 (from Orsat)

Co. = concentration of Oy = 16.2(from Orsat)
CN2 = concentration of N7 = 1-(Cco, +C02) = 0..81
Fw = moisture fraction = 0.056

Fq = dry gas fraction = 1 - Fw = 0.944

MW = molecular weight of stack gas (Ib/lb-mole)
= wtof HyO + wt. of COy + wt. of Op + wt. of N3

= (MWH20 x Fw + (Fa x (MWco02 x Ccoz) + MW x Coz) +(MWN: x CN2)))
= (18 x 0.056) + (0.944 x ((44 x 0.028)+(32 x 0.162) + (28 x 0.81)))

= 28.47 Ib/lb-mole



STACK GAS VELOCITY AND FLOW RATE
refers to test run C-1

Kp = pitot tube factor = .84

AP = pressure difference in stack as measured (in. H20)
(\/AP)avg = average of square root of AP's = 1.0974

Ts = stack temperature = 503 Fe = 963 Re

Py = atmospheric pressure (in Hg) =29.68

Py = stack static pressure (in. HoO) = 0.43

Ps = absolute stack pressure

=Py, + (Pg x .0735 inHg /in.H20 ) =29.71 in. Hg
V = stack velocity (ft/min)
= 5128 x Kp x (VAP)avg x V(Ts / (Ps x MW))

= 5128.8 x .84 x 1.0974 x \/(963/ (29.71 x 28.47)
= 5044 ft/min

Qa = stack flow rate (ft3/min)

=V x A, where A= area of stack = 6.68 ft2
= 5044 x 6.68 = 33700 ft3/min

Qd— stack flow rate on dry basis at standard conditions (SCFH)
Qa x1059x (Ps/Ts) x Fd
33700 x 1059 x (29.71/ 963) x 0.944

= 1.04 x 106 SCFH



FLOW RATE DETERMINATION BY F-FACTOR (EPA Method 19)
refers to test run C-1

Qf = estimated fuel flow = 30757 SCF/hr

FeTU = heating value of gas = 1022 BTU/SCF

F = Oy F factor = 8636 SCF/MMBTU

Co, = concentration of O2 = 16.0 %(from analyzer)

Qd = stack flow rate on dry basis at standard conditions (SCFH)
= Qfx FgTu x 106 x F x 20.9 / (20.9 - Co>)
= 30757 x 1022 x 10-6 x 8636 x 20.9 / (20.9 - 16.0)
= 1.16 x 106 SCFH

With CO2 F-factor (i.e. F=1022), same calculation is used except for
final term...... _
Qd =0Qf xFBTU X 106 x F x 100/CCO2
= 30757 x 1022 x 10-6 x 1022 x 100/2.92
= 1.10 x 106 SCFH '
* For calculation of f-factor and heating value of fuels, see Appendix H.



MASS EMISSION RATES
refers to test run C-1

NOx = concentration of NOx = 42.6 ppmv
CO = observed concentration of CO = 145 ppmv
VOC = observed concentration via EPA Method 25 and 18
=74.2 ppmv
1 SCFNOx =11.94 x 10-8 Ibs
I1SCFCO =7.26 x 10-81bs
1 SCF Cl(methane) = 4.15 x 10-8 Ibs
Qd = stack flow rate = 1.04 x 106 SCFH
ENOx = mass emission rate of NOx (Ib/hr)
=NOx x Qd x 11.94 x 10-8
ENOx = 42.6x1.04 x 106x 11.94 x 10-8

ENox= 5.29 1b/hr
Eco =11.0 Ib/hr
Evoc= 3.2 Ib/hr

HP = engine horsepower = 4030 hp
454 ¢g=101b

ENOx (g/hp-hr)= ENOx x 454 / HP
= 5.29 x 454 / 4030

ENOx (g/hp-hr)= 0.6 g/hp-hr

ECco (g/hp-hr)= 1.23 g/hp-hr

Evoc (g/hp-hry= 0.36 g/hp-hr



Stack Gas Flow Rate via AGA Carbon Balance Method
Refers to Test Run #C-1

Qrf = fuel flow = 30757 SCF/hr
Cf = carbon content of fuel (from fuel analysis) = 1.022
Ce = exhaust gas carbon content

CO + THC (as C1) + CO2
(145 + 890) / 10000 + 2.92 = 3.0235 %

Q = stack flow rate

Qfx Cfx 100/ Ce

30757 x 1.022 x 100 / 3.0235
1.04 x 106 SCFH



SO2 Emission Rate from Fuel Analysis
Refers to Test Run #C-1

S = sulfur content of fuel = 0.071 grains/100 DSCF
7000 grains = 1.0 Ib
Qrf = 30757 SCF/hr
SO2 = mass emission rate of SO2
= S/100/7000 x Qf
.071 /100 / 7000 x 30757
= <0.0031 Ibs/hr



Moisture Content via Stoichiometry
Refers to test run #1

H = Ambient humidity (via psychrometer) = 0.0097 1b/lb air
02 = 02 concentration in stack = 16.0%
F = wet basis O2 F-factor (from fuel calcs)

= 10641 DSCF/MMBTU
FW = moisture F-factor = 2006 SCF of H2O/MMBTU
CM = combustion moisture % at 0% O2

= Fw/Fx 100 = 2006 / 10641 x 100
18.86 %

Fw = moisture content

(CM x (20.9 - 02)/20.9) + (H x 64.3)

(18.86 x (20.9 - 16.0)/20.9) + (.0097 x 64.3)
5.04 %



APPENDIX C:
QUALITY ASSURANCE ACTIVITIES
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Quality Assurance Worksheet: Brooker Compressor Station

CERTIFIED GAS [INITIAL CALIBRATION}: ZERO and SPAN ZERO and SPAN [ ZERO and SPAN
INPUT & LINEARITY CHECK TEST |CALIBRATION CHECK TEST |CALIBRATION CHECK TEST |CALIBRATION CHECK
Concentrationy Target Initial Difference RUN Final Drift RUN Final Drift RUN Final Drift
(% or ppm) | (% Chart)| (% Chart) | (% Chart) #Cl (% Chart) | (% Chart) #C2 (% Chart) | (% Chart) #C3 (% Chart) | (% Chart)
NOx Avg. ppm Avg. ppm Avg. ppm
Zero 0.0 2.0 2.0 0.0 42.6 2.0 0.0 42 2.1 0.1 45.6 2.2 0.2
low 157.7 17.8 17.3 -0.5 9 Chart 81.1 0.3 9o Chart 80.5 0.3 9% Chart 82.1 13
mid 406.4 42.6 420 -0.6 23.3 n.a. n.a. 24.1 n.a. n.a. 24.8 n.a. n.a.
high 888.1 90.8 91.2 04 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 1000.0 200.0 200.0 200.0
CO Avg. ppm Avg. ppm Avg. ppm
zero 0.0 50 50 0.0 . 145.0 50 0.0 144.0 52 0.2 137.0 50 0.0
low 150.0 20.3 20.5 0.2 % Chart n.a. n.a. % Chart . n.a. n.a. 9 Chart n.a. n.a.
mid 401.0 453 46.2 0.9 34.0 85.6 04 33.8 834 -1.8 324 85.2 0.0
high 918.0 96.5 97.2 0.7 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 1000.0 500.0 500.0 500.0
02 Avg.% Avg.% Avg.%
Zero 0.0 10.0 99 -0.1 16.00 10.3 0.3 15.95 10.0 0.0 16.00 10.0 0.0
low 399 26.0 259 -0.1 9% Chart n.a. n.a. 9 Chart n.a. n.a. % Chart n.a. n.a.
mid 7.98 419 425 0.6 74.0 n.a. n.a. 73.8 n.a. n.a. 74.0 n.a. " na.
high 17.90 81.6 82.1 0.5 . 819 03 81.8 0.2 819 03
full scale 25.0 ' 25.0 25.0 25.0
c0o2 Avg.% Avg.% Avg.%
Zero 0.0 2.0 22 0.2 2.92 22 0.2 291 - 22 0.2 2.87 2.2 0.2
low 3.18 17.8 17.9 0.1 9 Chart 81.3 -0.2 9 Chart 814 -0.1 % Chart 81.3 0.2
mid 7.99 420 17.9 -24.1 75.0 n.a. n.a. 74.8 n.a. n.a. 73.8 n.a. n.a.
high 17.99 92.0 92.0 0.1 n.a. n.a. n.a. n.a. : n.a. n.a.
full scale 20 4.0 4.0 4.0
THC q Avg. ppmv #| Avg. ppmv Avg.ppmv
Zero 0.0 50 5.0 0.0 890 5.1 0.1 885 50 0.0 935 5.2 0.2
low 395 12.9 12.9 0.0 % Chart n.a. n.a. % Chart n.a. n.a. % Chart n.a. n.a.
mid 823 21.5 21.7 0.2 22.8 n.a. n.a. 22.7 n.a. n.a. 23.7 n.a. n.a.
high 4000 85.0 85.0 0.0 85.9 0.9 84.0 -1.0 84.8 0.2
full scale 5000.00 ] 50000 4 5000 4 5000

Testing by Cubix Corporation, Austin, Texas



DATE OF TEST

ANALYZER TYPE

TEST’GAS TYPE

INTERFERENCE RESPONBE TEST

LTAN 2O, (1T

/ 0% KAwee 0-1EPq  SERIAL NO.

Co

Lo,

Q%\

CONCENTRATION PPM

B '7— rher‘no o ~ Richard A. Curran

/4 E]ec‘.lon - Raglonal Sales Mansger

CD“PD“ATIJN

TR'T

Environmental Instruments Dlvision

108 South Street
Hopkinton, Massachusetls 01748
(617) 435-5321

105—1346(—1 8

ANALYZER

0
R0/
/o7

| ja; Z/Z

OUTPUT RESPONSE $ OF SPAN

<L </%

Lolte < an
L SPony ‘41‘/'.




Continous Emission Analyzer
Interference Response Tests

Date: 7/8/?}7
Technician:__RRE //ff]

Analyzer Type:_ IRerms EWI/o;nW/[;,/
Analyzer Model:_fodel 43 fax Llkr lormlion /QH//V_Z('/‘

Serial Number: //,S’ 235 76—=2/p

Analyzer Test Range —ZO],fpmt/
Test Gas Analyzer Response Response

Type Gas Concentration Conclgﬁr%tration % of Range ~ Ratio

Al.f (D Frrr 0.0 /1//@

£9: /0 77'/‘99' 0,0 } N.000 ]DIL// ]
(o JVs [275/8 2 - 0,2 ] . Topl7/-0.028” /7
(o /0 2095 [2 50 - 0,3 ! = 0.0/ /70, 1pD ‘
A-’r _Dr, /]: 5/ I CO /mﬁur,?l/ 7

Hox 1 26 gorv 0.4 I D.002

[ Ox 392 d;m , 0. Y ( 0.0001 |,

40, Y0) iy -2 } Db & /f//
IDCV)O'J"!’ JVUVZVC»*/ 0. L/ v 0. (”\2

/

d// )‘/)}F'rzé’rf’/ pe 2(E
P ‘u“ ¢



Tr T Oo Ar/\!kb‘?&—/%“

Continous Emission Analyzer
Interference Response Tests

Date: L//é /%Z‘
o =

Technician:

Analyzer Type: S EAVDMENX .0,‘ AxfpLly 2ET

Analyzer Model: 72>
Serial Number:___o !4 29  I=wel (271

Analyzer Test Range: p—[ 9

Test Gas Analyzer Response Response
Type Gas Concentration Concentration % of Range Ratio
O U ppx <O5Y 4.5
503 = 48 gdn L .0L% <
CO. By’ L. p0% L.
A4 CLE gk < .0 9% .4~




7‘/t 7 CO, Hutrt 2k,
Continous Emission Analyzer
Interference Response Tests
Date: VT WAR:
Technician: L/~
Analyzer Type: 'C@a
Analyzer Model:- & gA o nZE X 1309
Serial Number: oYl  TEEEE 349
Analyzer Test Range: ©- ”‘/-P
Test Gas Analyzer Response Response
Type Gas Concentration Concentration % of Range Ratio
o . o :
(O 14 ¢ Dpa/~ e

S O 395 £ M52, Lo
Sa 20. % L L 62Y% S S
ROy 955 2 052 A




Response Time Data Sheet

Date: 3/24/89

Plant::— /4//:74’»» D1
Technician: W/M}/DC/

- Sample Manifold Press._G s

Sample Line Length._ /40 {t.
Pump Model No£ -3 Dix-pumg

OY‘IC 2, - Ar‘\&.’\/ Z2Cy
‘g [

’r(!oJVn(

P20 AX

/

N=-25 % .

Az 20.6%% O

Analyzer: NOw Nashzer
Model: TECO 10 AR
Range: . O = 10CO womem
Span Gas: 900 P O,
Upscale Response 565 o~

Lo
Average - bl i

Downscale Response 6 v in
6
65

Average | 68 min

Comments:

" Sample e
.Z:g/oo COhc/fuszé/‘

T4 7?, [
75

g0

76 min

96
, 90

§5

L&

.
-~~~

rein



Instrumental Analysis
Quality Assurance Data

Date: 3 /3'3 / {2
Plant: FET Drosfesr Cowapyeress § Afoou
Technician: __¢# R L JN

NOx Analyzer: NO2Z to NO Converter Efficiency Test

NO Calibration Gaszﬁﬂppm
Dilutent Gas: Air (20.9% oxygen)

NOx % Decrease NO
Concentration from Initial Concentration
(ppm) = Concentration (ppm)
Initial Concentration _322 A Q. 28 O
10 minute Concentration _3 >% o (8 2
20 minute Concentration _ 222 b 13 &
30 minute Concentration _Z2.2 ° [ = 17 O

Sampling System Bias Check

Calibration  Full Direct Thru-Probe System
Gas Scale Calibration Sample System Calibration
Concentration Span Response  Response . Bias
.Analysis (ppm) (ppm) {ppm) (ppm) (% of Span)
Zero Gas  eyestE oo
NOX o of  [09Y to 3 1o & — 0.6
Lofopekof
302 -
Iﬁzgc;‘fr:f HeoO S060 3¢9 O 3‘(‘%3 "@.Zc’é
/:(Qc v (577 200 154§ 154 — 011 Y-
_ o ‘
-THC ) 4o o £80d Yood  UpeO O~
x{‘}O‘J‘( S .

% Calibration Bias = (Thru-Prabe Respanse) - (Direct Calibration Responss) X 100 *
Full Scale Span

* NOTE: Equation per EPA Method 6C (40 CFR 60, Appendix A)



Table of Carbon Concentration for Method 25.
Audit samples collected by Cubix Corp. at Fl.
Gas & Trans on 3/26/92 and reported on 4/30/92.

Carbon Concentration

T T
I I
i { { TotalAW Total i-Conden— i Noncon- {
| , | , , sible |densible |
| |Sample - | (Mc) \ (C) ‘ (Ccm) | (Ctm) |
| Source ,Run ID # f(mg/dscm)|| (ppmv) f (ppmv) | (ppmv) f
| | | | l l |
{ AUDITS { #470A { 110.7 { 221.8 { 89.3 { 132.5 {
#470B 806.8 1615.9 131.8 1484.1
|| s || e
| | I | i I I
Compiled By: &/4’”11;"j7 t’ﬁﬁl‘ on: s-/-F2
Z/ / Page 1
Approved By: =< on: $4/52

fif

,(




Job No. 8160 Plant: Florida Gas & Trans
Client Cubix Sample Loc. Audits
Disk/File 8160 (In/Out)

Page No. 2 Date 3/26/92
Preliminary Data————————
Run No. Audit #473B Audit #473A
Tank No. 4T128 4T107
Trap No. X23 C7
Tank Volume V(cc) 4033 4010
Field Data~——==—=————
PTI (mm Hg) -711 -709
TTI (F) 85 82
PbI (mm Hg) 760 760
PT (mm Hg) 0 0
TT (F) 82 78
Pb (mm Hg) 760 760
Noncondensible Organics—————==——————==c—o—c—————————
PT(Lab) (mm Hg) 24 4
TT(Lab) (F) 78 78
Pb(Lab) (mm Hg) 734 734
PTF (mm Hg) 924 920
TTF (F) 78 78
PbF (mm Hg) 734 734
Ba (ppmv C) . 0.2 0.1
Ctm 1 (ppmv C) 56.3 642.8
Ctm 2 (ppmv C) 56.7 627.8
Ctm 3 (ppmv C) 56.9 639.3
Avg. Ctm (ppmv C) 56.6 636.6
RSD Ctm (%) 0.5 1.2
Condensible Organics—————=—m——m——m———————m——— e ——
ICV Tank No. 47143 4T266
ICV Tank, Vv (cc) 4047 4270
PFI (mm Hg) =720 -722
TFI (F) 78 78
PbFI (mm Hg) 734 734
PF (mm Hg) 1840 940
TF (F) 78 78
PbFf (mm Hg) 734 734
Bt (ppmv C) 2.6 0.8
Ccm 1 (ppmv C) 26.6 52.1
Ccm 2 (ppmv C) 27.2 53.9
Ccm 3 (ppmv C) 27.2 53.7
Avg. Ccm (ppmv C) 27.0 53.2
RSD Ccm (%) 1.3 _ 1.9
Total Gaseous Nonmethane Organics (TGNMO)=

Vs (cc) 3678 3675
Dil. Factor (Non) 2.348 2.332
Dil. Factor (Con) 3.658 2.513
Ct (ppmv C) 132.5 1484.1
Cc (ppmv C) 89.3 131.8
Ct+Cc= C (ppmv C) 221.8 1615.9
Mc (mg C/dscm) 110.7 806.8

il
l




APPENDIX D:
CALIBRATION CERTIFICATIONS



1290 COMBERMERLE StHEE, 1nUY, MivrmiQAiv 4uuus WU GO Loua

taur rou. v WA
Customer @ : '
_CUBIY CORPORATION Bast Available Copy *®® ¢t CERTIFICAIE OF ANALYSIS ~ EPA PROTLCOL GASES v ¥ v ¢ Expiration Date ¢ 7-28-92
[713 FORT VIEN ROAD - : . FERFORHED NCCORDING 7D SECTION 3.0.4
AUSTIR, TX. 78704 o ) Certified Fer Traceability : Procedure ¥ 61 Cylinder Nusber : ALH-015031
., Pratocel | :
' T , File } PO8L33 Cylinder Pressure 1900 pstg
Certified Accuracy [ X NBS Traceable
EE R R RN R R R R R R R IR RN RN R R R R REE]
i
ANALYZED CYLINDER ¢ REFERENCE STD INSTRUHENTATIDN.
1 | B
CERTIFIED ¢ SRHE  CYLINDER ! ", - LAST, CALTERA- :
CONPONENT CONC. t (CRH I NUHBER LONC. ! !NS'[R/HLIDEL@ERIRL‘ k... TION DATE ANALYTICAL PRINCIPLE
------------------------------ ¥ m————— memm————— daiaieth ity | '--.-7,.-'------5_-.'-----::. preeee——————— bt iatelai )
NITRIC OXIDE BBB.1 PPH t 2431 FF-18173 2854 FPH 1. BECKHAH 951A\\;’5;‘ e 1-B-91 \4 CHEXILUNINESCENCE
| v GHISH l1A-6840 NN R BT, W e Y
. ¢ DT RS el )=
BALAHCE 8AS +  RITROGEN t L \*v’ L sl “,\; o e’
PHHHBR O ™ L VI ¢ S} \:\ 5 e
HITROGEN DIOXIDE 3,82 PPH { FROM SECQ,'NP ANALYSIS{?,),,,_..- ‘,{'} \\g, -
st ittt Et et ittt ittt et i ittt e e et ettt e A P N e L e A P R T it P P e T e st e
! Sty ¥ -
FIRST ANALYSIS TDATE & 1-21-91 . by ‘F;"(i;»; DATE 1 1-28-91 11 CALIBRATION CURVE { st DEGREE
: pis XL tY Lt : Tl e e
{EROD ! TEST | . REFERENCE - | %’w‘ \,1‘ 1ERO-V TEST ' REFERENCE 11 " SRH E CONC. SPLIT DVH FITTED PERCENT
BAS |  GAS RESULTS | 6AS RESLLTS* ‘_”# . BAS | GAS RESULTS BAS RESULTS |1 {CRH &) PPH PT (X} (aV) VALUE  ERROR
laV} | (aV) PP I CONC. (a¥) PFH v (e PFH i CONC, {aV) PPH L et et
il I I B sees mm--- R R T I e I T [ 311 2854 100 98,00 2834 0,00
0,00 | 30,50 " 889.5 | -2854 PPH 98.00 2854 o+ 0,00 [ 30,40 B84.6 1 2854 PPH 98,00 ° w4 1428 30 49.00 1428 -0.00
0,00 | 30,50 - 8A9.3 | 98,00 2854+ 0.00 - 20,40 BB6.& | 98.00 834t 9716 34 3310 U 965.2 -0.46
0.00 1+ 30.30 889.5 | 98.00 2854 4 0000 1 J0.40 BRé.b i 98,00 285 ! 69.0 17 14,80  490.8 0.38
A | 0,00 t 30,60 NOX B92.5 | [ 0.0000 - 0" 0.00 0.0000 0.00
4 I : 0 0,0000 0,00
CALCULATED- - -BB9.S - ot CALCULATED B84.6 [ , 0 0.00 0.00
RESULTS  869.3 t RESULTS B84, 4 . | =ecemmmmcmmecan e aaaa-
889,3- t _ -8Be.6 B92.5 PPH NOX I1 o 14B66 4B9.0 LDN  (h.BO  490.B  0.3B
v e e e aaa- ] + R . L
AVERAGE +  869.3 PP t AVERRGE :  B84.6 PRH “HOH/A 971.6 6MISE 33,10 945.2 -0.68
1 [l = - smmmm e eaeaiaee e
1 6H15 - GAS HANUFACTURER'S INTERNAL STANDARD - AnalydR Mw/ /= K M(}«,\r fpproved By & / %ﬁ//&w ___________________
C The only liability of this Company for gas whic faila to comply with this anolysia shall be replacement thereof by the Compapf without extra £ot.



FD

L ,;i;;;-‘,'-,,3,-,”«,:z;;-y.,',-l,,«:¢.;x.5:.n. L St

ustoner 1 e
cuslx CURPURATIUN S

{713 FORT VIEK ROAD -~
AUSTIN, TX. 78704 °

.1290'COMBERMERE STREET, TROY, MICHIGAN 48084

(313) 589 2950

Best Available Copy

1411 CERTIFICATE OF ANALYSIS - EPA PROTOCOL BASES 14 ¢

- PERFORNED ACCORDING TO SECTION 3.0.4
Certified Per Traceability Procedure # 81
Protocol # | .

%H'Our Prujuct K l)“ A 520005”**’
mWPu.lsf} 1001
= Explrltlun Date 1 B-18-92

' Cylindnr Nonbar  AAL-9912

) , Flle & PoB274- Cyllndar Prassure . 1900 piig
Certified Accuracy 1 % NBS Traceable
REFERENCE §7T0 BAS ANALYTER RS
RO ' : ' " r\ vy S
- e w ] N ] PR (A .
: » CERTIFIED | SRM 4 CYL INOER ' 5 LAST CALIBRA- Gl
CONPONENT i CONC. i (CRH #) NUNBER CONC, ! HAKE/MDDEL ;o TION DATE ANALYTICAL PRINCIPLE
""""""""" poommemmem memmmees smeemeeeee | mmmesmmmmsmeeseeeos kg -
RITRIC OXIDE 1685 AAL-9851 236.0 PPH . BECKMAN CHEHILUHINESCENCE

BALANCE 6AS 1 NITROGEN

NITROGEN D10XIDE

FIRST ANALYSIS fj,?j

AAL- 14!84,,¢f3‘1l5 3 PPH

DATE 1 2:1159%%
o e '*g'f
IERD | TEST .. REFERENCE Dot ™ 4
BAS | G6AB  REBULTB ! 7 GAS REBULTS 4
(W) | (av)  PPH ! . CONC, (aV) PPH 4
i L mn e feee - ;
0.00 | 53.30  A57.4 ! 236.0 PPN 80,00 2360
0,00 ! 53,30 1574} . 80,00 23,0
0,00 ! 53,30 1374 ! CE0.00  236.0
| i
"CALCULATED 1574 °
RESULTS 1874
AERRGE 1 1574 PPH ; o
‘

%5 951A

o

T
A

QRk.sscono" ANALYBIS DATE 1 2-18-91

16RO | TEST | REFERENCE
BAS ! GAS RESULT ! BAB RESULTS
(V) | (V) PP . ! CONC. () PH
- oo | -e-ee- e - - - - - e
] [}
0,00 | 5350 158.0 1 2360 PPH B0.00 23,0
0.00 | 5350 158.0 ! 80.00 23,0
0.00 ! 5350 158.0 ! 80.00 2360
0,00 1 34,10 KOX 159.8 ¢
CCALCULATED 158,
RESULTS 1580
158.0 1598 PPH NOX
AVERAGE +  156.0 PPH

Q@.plyxw thifa

+ CALIBRATION CURVE

2 nd DEBREE
BRW & CONC, ,BPLIT DVA . FITTED PERCENT
(CRN &) PPX * PT (X} ({aV} VALUE  ERROR
1685. - 236,0 100 80.00  236.0 -0.00
207,64 88 70.30 208,81 0,23
145,362 49.10 1451 <017

1684 - 97,28 41 33.00  97.%% 0.27
0.0000 - 0 0,00 0.0000 0.00

0 0,00 0.00

0 : 0.00 0.00

1684 97.28 LON 33,00  97.54 0.27
1685 23,0 HIBH 80,00  2356.0 -0.00

----------------------
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— 3.4.ppeu rrom ¢ scott Hichigan

. . . . N N . . _1 . .
1290 QOMBERMERE STREET, TROY, MICHIGAN 48084  (313) 589-2950 ) Our Froject 13 532278
Best Available Gepy C Mar PO B 92 0000
amer ¢ .
CUBIX CORPORATION S b0t CERTIFICATE-DF AHALYSIS - EFD FROTOLOL GASES 1 1 0 4 Expiration Date : 7-21-93
9225 LOCKHART HWY | 5 FERFORKET. ALCORDING TO SECTIOYN 3.0.4
_"AUSTIN TX 76747 ' Certified Fer Trazaability : Frocedure & Gl Cylinder Number :"AALSL12
' Protecel 1.1 '
T : File ¥ Po-2143 Cylinder Pressure 1996 psig
) ~ Certified Acouracy 1% HES Gracealle .
I A AR T AR R T A IR A Y ‘ ' : lof 1 Component(s)
1 ) o -"""‘5\ _____ .
. \
TALYLED CYLINDER { REFlEREHCE 511 INSIPUHENIATION
. i \ ! ’ )
CERTIFIED b SRH 1 ;..' CYLINDER , ) : SR LAST CALIBRA-
{PONENT CONC. b O(CRHE)  HUMBER W INSIR/MDDELJSERIAL ¥ TION.DATEY ANALYTICAL FRINCIFLE
TEeSsosssessss ¢ TEmesssssess ' """" L emeeees ""-"‘3;'; :;1 '“;t"""""""" “':"';if:éF orh ToETTmETTmETEees beee-
IC OXI0E . 06,4 PP 1 1587 TR OBECENAN 4,141,5,;,?’2‘ e CHENMILUMINESCENCE
.. . 1 11685A ' 9511\“:!‘?;:.5: ¢ . o ) oo
: o - r Do 270-0828958 ) _ K
NCE GAS +  NITROGEN. 1 0 BT R : ]
mnmmmnmtnmmmmmmn T A ) . i
OGEN DIOXIDE y 0,00 PPH { -FROH SEEUND AHALYSIS DR .
FIRST ANALYSIS DATE ¢ 1~15}492_ ay SELOND  AMALY3LS PATE ¢ 1-21-72 1) CALIBRATION CURVE { ST ~DEGREE
‘:".:"‘-' 3 :: ____________________________________________
Iy TEST ' ' REFERENCE v LERD Y TEST ! FEFERENCE 17 SRM N COMC. SFLIT  DVH. FITIED FPERCENT
! BAS - RESULTY | GAS RESULTS v GAS ! GA% B 13U E BAS © RESULTS 10 (CRM #) FPH  PT (X) (aY) VALUE  ERROR
L (aY) PPN 1 CONC. (aV) PR+ (aV) } 1aV) FN ) CONC. (nV) I
R I I R R I I I IR SR ceee mee e ML LbBAE O 985.5 100 96,50 985.5 .00
140,70 406,9 | 9b5.9 PPN 956.%9 T965.5  + 000 1 40,60 5.9 1 965.5 FER 3630 965.5 1} 7148.0 7] 75.00 7303 0.0
7 40,70 406.9 | 96.30 965,34 000 1 40,80 03,7 ! 54,50 159.5 1 395.9 41 39.60  395.9 0.22
1 40,70 406.9 | 95,50 75,5 40,00 1 Ar kD Wi 25,99 963.5 )1 1885 250.3 26..21.10 T 0,14
! ! - b000 4 A0 0NDY sy " 0.0000 . ¢ AT _9.0000 0,00
\ ) [ . d ' "
LT e .- \ ¢ H \‘-::Z)%o 0000  0.07
CALCULATED il o CALLULATED 405,3 x 0 0.00 0,00
RESULTS 40,3 | lommeem BIHE R RESULTS 03,3 Il ommmmmmoemmemsme e n o
' 1069 L+ 103.% 405,37 FEHN RDX o 16BY 2303 LN 25,10 230.7  0.1%
...... J 4 . e m - ’ " R R T R R I )
AVERAGE 1 40b.9 PPY ' ¢ 'OAVERAGE + 40, 3 FF‘M 11 16B4R 945,53 HIGH  9k.%0 ?65 & 0.00
oo + e e I I I LR

::::::::::::::::::::::ziﬂﬂzz::=:==:::==::-:==:=<:=::::::::1:-:-:::::: b A 7 2 X b 1 3 PR NN TN IR I RAR I NI I ATAIRIICTRISTZITIIIRIIIRESN ======= FEREmEREssas=s
W The only liability of this Company for gas which fails compl )x ya! shall be replacement thereof by the Company without ex co-(%
3 - GAS KANUFACTURER'S INTERNAL STAMDARD Mnalyst fippraved By d/l%/.o_ T




" Bast Available Copy
0] Scott Specialty Gases, InC. sudiE 1158442526

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023

6/03/91

UB1X CORPORATION . PROJECT #: 04-11057
225 LOCKHART _ PO %#: 91105
USTIN S TX 78747-0000
EVUN JANCK :
YLINDER #: ALMO0E621 ANALYTICAL ACCURACY: +-1%

: REQUESTED ANALYSI1S 1
MPONENT CONCENTRAT | ON ( MOLES) U/M
MONOX | DE 150.0 PPM 150. PFM
£ ' : £0.0 PPM 79.7 FPM
EN BALANCE BALANCE

NALYTICAL METHOD: GRAV.MASTER GAS

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
SOUTH PLAINFIELD, NEW JERSEY/ FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS/ LONGMONT, COLORADO

e T Al LI RO EAAMIIICCTTYS 1 QATAR ONILIIC t AINCIARA



Scott Specialty Gases, Inc.

3714 LAFAS DRIVE, HOUSTON, TX 77023~00090 10/17/31
PHONE: 713-844-4820 FAX:71353~644-0244 }
CUB | X CORPORATION PROJECT #: 04-13936
9225 LOCKHART HWY FO m®: 910523
AUSTIN . : OTX  78747-0000
CYLINDER ®: AALI308 ANALYT | CAL ACCURACY: +-1% '
REQUESTED ANALYS (S 1
COMPONENT CONCENTRAT | ON { MOLES) U/M
30N MONOX | DE 400.0 PEM 401. FEM
4ANE 400.0 PFM 335, FEM
R0GEN : EALANCE BALANCE R

ANALYTICAL METHOD: ACUEBLEND MASTER




Best Available Copy
0/31/981  18:02 TT13 6440244 SCOTT HO. @002

Scott ‘Special'ty Gases, Inc.

L7128 LAPAS DRIVE, ~OuSTON. Tx 77C23-0Q00 i UsE2r90
PHONE: 7'3=82£&8-~28%20 FAXRI7Fi13-63£-02243

CuB X COSPORATION PROJECT =: 045~i3856

G238 LUCKHART HWY PO =: YIGENS

AUST M Tr TEBILT-COQL

CYLINDER = AAL3IS397: AMNALYTICAL ACCURACY: +=~i%
B .

. REQUESTED ANALYSIS 1 :
SOMPONENT CONCENTRAT : Oiv ( MOLES) usm -
IN MONSXIDE : 210.0 PP 815. st
AWNE 820.C Fev 823. SPw
IGEN ) SEALANCE SALANCE

NCOTES: EXP: 11/82

G T
VATE OF

ANALYST :




Gas Products

rid Leader in Specialty Gases & Equipment
" OFFICE BOX 908

ORTE, TEXAS 77571
PHONE: (713) 471.2544

RECEIVED JAN 17 1392

WILSON OXYGEN AND SUPPLY CO.

2801 MONTOPOLIS
AUST IN, TX 78760

tlemen:

Best Available Cony

- Date 1-8-92

104-63230
04312

Our Invoice #

Your P.O. #

Lot No.

Below are the results of the- analyscs you requested, as reported by our laboratory Results are in volume

:ent, unless otherwise indicated.

LABORATORY REPORT ON GAS ANALYSIS

\&

cYL. #

MIXTURE REQ.  SX-23633 ANALYSIS
ON
IDE 3.20% 3.18%4 * .02
EN 18.00% 17.9% £ .02
OGEN BALANCE BALANCE

\ &

MIXTURE REQ. SX-~-23652 ANALYSIS
ON ~
| DE 18.00% 17.99% % .02
EN L.00% 3.99%4 % .02
OGEN BALANCE BALANCE

AGEEPTED B

>

WILSBN OXVGEN ;

V&
gr:ﬁ:ns rea. SX=-23625 ANALYSIS
8.00% 7.96% £ .02
8.00% 7.98% * .02
BALANCE BALANCE
oYL, #
MIXTURE REQL ANALYSIS

O/ Z/QJ’//

JOHN K. WRIG




Scott Specialty Gases

a division of

Scott Environmental Technology, inc.

in S
;r,c
R
LS,

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, (713) 644-4820. FAX 644-0244

CUBIX CORPORATION
P.0. BQX 5083
AUSTIN, TX. 78763

Gentlemen:

Our Project No.: 0403425
Your P.O. No.:

90035

Thank you for choosing Scott for your Specialty Gas needs. The analyses forthe gases ordered, as reported
by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical

Cyl No. AAL_]‘7750 AccuracyL
Component WI7 Concentration
CARBON MONOXIDE 4000 PPM

. METHANE 4000 PPM
NITROGEN RATANCE
NBS TRACEABLE BY WEIGHT °

Analytical
Cyl No. Accuracy
Component Concentration

Analyst ,MVI :
} J

W,

Analytical

Cyl No. Accuracy
Component Concentration

_ Analytical

Cyl No. Accuracy
Component Concentration

Approved By

The only liability of this Company for gas which (aila to comply with this analysia shall be replacement therenf by the company without extra cost.

ACUBLEND"

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES

ACCESSORY PRODUCTS

CALIBRATION & SPECIALTY GAS MIXTURES

CUSTOM ANALYTICAL SERVICES

PURE GASES

TROY.MICHIGAN / SAN BERNARDINO.CALIFORNIA / HOUSTON, TEXAS / BATON ROUGE, LOUISIANA / AUSTIN, TEXAS
SOUTH PLAINFIELD.NEW JERSEY / FREMOMT.CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADO




Bast Available Copy.

METER BOX DRY GAS METER and ORIFICE CAUBRATION

8/2/91 Test Meter ID P1684240
Calib. Date: 12/27/90 Make & Model American Singer
fon: 1713 Fortview, Austin, Tx. Callbration Factor
ilelan: DH,LLJB
No: 1286-3061
Pressure: 29.32
' Meter Box Standard Test Meter
Meter| Elapsed Starting Ending Starting Ending Starting | Ending | Starting | Ending Calculated Calculated
ung Time Reading Reading Avg. Temp.Avg. Temp| Reading | Reading |Avg. TempJAvg. Temp| Meter Factor | AH@ 0.75 SCFM
. H20)| {min.) ft3 ft3 sl °F) (113) ft3) (°F) {°F) (Kd) (" H20)
50 10.00 43.095 47.310 77 86 0.000 4.080 72 72 0.9821 1.704
00 10.00 47.310 53.164 86 97 4.080 9.695 72 72 0.9899 1.767
50 10.00 53.164 60.138 97 109 9.695 16.300 72 73 0.9956 1.880
o0 10.00 60.138 68.398 109 114 16.300 23.900 73 73 0.9797 1.868
230 10.00 68.398 78.344 114 120 23.900 | 33.287 73 73 1.0121 1.820
20 10.00 78.344 89.968 120 124 33.287 | 43.872 . 73 72 0.9834 1.888
Averages: 101 108 73 73 0.9904 1.845
Differential Pressure vs. Flow Rate Calibration Curve Andersen 8/91
4.500
4.000 - /-
3.500 /
3.000 | —*
2500 - /
[ /
2000 | /
1500 /
1000 - /:/
0500 - /
r
o.m [ i 1 1 1 L 1 L R 1 1 . 1. 1 1 1 - L 1 1. ) - . e 1 1 L 1 1, i 1 I L L 1 1 L
0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20
Flow Rate in SCFM

Testing by Cubix Corporation



7;07/'/(,,- F 7 Altimceter

—r— ———— T e = teer
———— - c-

ALTIMETER SCALE ERROR ‘j
e w0, 5734P=17. 63 [seman 0. 34/ 909 |
ALTIHETER PRESSURE

© TEST INDICATOR READ~ TEST " IMDIGATOR READ-~ TEST INDICATOR KEﬁf—
rr (FT) IHGSAT*25°C PT (FT) INGS AT + 25°C PT (FT) INGS AT + 25°C

~1000 O | 8.000 —fs 30,000 j

0o 20 .00 | 5O 35,000
500 |- ——/5 12,000 -70 40,000
1000 -/ 0 14,000 ~-70 45,000
Q
1500 -5 16,000 - é‘{, 50,00

2000 ,./5 18,000 .@ 55,000
3000 — ]{ 20,000 _45 60,000

70,000
4000 ,-;25/ 22,000
80,000
6000 -30 25,000
BFG/CI102

COMPONENT L2 72/ 76 ZEE
PARTNO. .S 2Z4P-14.83
SERIAL NO. 347207

MFG. _ NI L 7E7) WORKORDER# _ A" 0287 _
D Overhaul D Repair E Bench Chack & Test

The Alrcraft Appllance Identifled above was overhauled, repaired, or
bench tested (as per block marked) and Inspected, In accordance \;dth
current Federal Avlation Administration Regulations, and |s approved for
return to service, Detalls of thls componentareonfile atthis repalr statlon.

%LW FEB11 1992

AUTHORIZED SIGNATURE DATE




Pitot Tube Calibration Sheet

Date: 10/23/91 [A-Side Calibration
Technician: JB Ap std in H20 Ap s in H20| Cp(s) | DEV
Calibration pitot tube 0.675 0.930 0.843 | 0.003
Type: . std 0.675 0.925 0.846 | 0.006
- Size (OD): 1/4" 0.670 0.925 0.843 | 0.003
ID number: 450 0.545 0.750 0.844 | 0.004
Cp (std): 0.99 0.545 0.755 0.841 | 0.001
S-Type pitot tube 0.550 0.750 0.848 .| 0.008
Size (OD): 3/8" 0.250 0.350 0.837 | 0.003
ID Number: 207 0.250 0.355 0.831 | 0.009
| 0.245 0.350 0.828 | 0.012
A-Side Averages| 0.840| 0.005

B-Side Calibration

Ap std in H20 Ap s in H20| Cp(s) | DEV
0.670 0.930 0.840 | 0.003
0.670 0.925 0.843 | 0.001
0.675 0.925 0.846 | 0.002

- 0.560 0.775 0.842 | 0.002
0.560 0.770 0.844 | 0.001
0.555 0.770 0.840 | 0.003
0.225 0.310 0.843 | 0.000
0.225 0.305 0.850 | 0.007
0.220 0.305 0.841 | 0.002

B-Side Averages 0.843 0.002

0.004 must be less < 0.01
0.003 must be less <£0.01

Average DEV
Cp(s) from Side A - Cp(s) from Side B

Calibrations Performed by Cubix Corporation, Austin, Texas



Best Available Copy

TEL—TRU MANUFACTURING. CO.

408 ST. PAUL STREET ROCHESTER, NY 14605 USA

CERTIFICATE OF CALIBRATION

TEL—TRU ORDER NO. LINE \NUMBER TICKET NO. ORDER REC WK NO.| SHIP BY WK NO.
OB W\ ~N A AN
CUSTOMER NUMBER CUSTOMER P.0. NO. , MANUFACTURING NO.
3 SRAXVGHED O\ (G2 C R oelc
QUANTITY ITEM NUMBER DESCRIPTION
N N R S non A O Lo AT f ATH
TOLERANCE OF +1% OF RANGE: THERMOMETERS CALIBRATED AGAINST MASTER ‘
EX. 0—200°F = 4 2°F A PRECISION THERMOMETERS, DIRECTLY TRACEABLE T0
. = _ NATIONAL BUREAU OF STANDARDS.
CALIBRATING TEMPERATURE -
TAG NUMBER - 40 F O'F S50°F 100°F~]140°F~|160°E _ZOO‘F 220°FE 71295 F ~|400°FE.~|750°E
<aocl A78cd 10cl S78d -6oc| ~71°¢| ~93¢c| Aoad a6c _S04c S99
/ q 0 o .
/L 5a%0/00
0 o)
A SoF |JcoF
3 2] oo?
SoF YOoF

< o4
SofF |/cor

xTE:/grgZC 9/ TESTED BY: 5/4 ' " CHECKED BY:




APPENDIX E:
STRIP CHART RECORDS



NOx, 02, CO
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APPENDIX F
CHROMATOGRAMS



N1l

il

1Litt
LRI

RUH & 3
WORKFILE 1D: €
WORKFILE NAME:

33

0/_\

AREAZ
RT AREA TYPE  ARZHT AREAZ
_ 33-@_,,“mwuess‘wmpq_"me_351.-ww—e—9s
-*«emiaﬂ____._,_saa—nﬂ p— 88258443 \.
B 755 Py 8.013 398 '
8.33  g4538 D vB  8.815 99.473<:’
8.59 1833 D PB 9.819 1.448
a.71 2429 D PB 8.821 3.406
2.71 2g49 0 PB  9.815 2.873
: OC l
3/ \| '
TOTAL AREA= 71325 , g') % |
1 .BBBBE+08 1 ]

WUL FACTOR=

-,

RUN &
WORKFILE IG a
HORKFILE NRME:

RRE%% AREA TYPE AR/HT AREAZ
8.84 1464 BB 8.881 4.aag
8.39 253 D PY 8.815 8.72
' 9.33 30252 D ¥B @.819 92.38%
1.56 125 0 PB 9.814 3.357
1.70 g75 D BB ©8.810 2.50
TOTAL nREg 34989
MUL FﬂLTUR— 1 . APBRE+E8

*ﬂ#*‘***'ﬂ*“* LOOP

DOl AERERRRHEAR XA

ok
FrEaEEEEERE LODP UP JFEN—

33

6. 38_*~____.ABEG_D_BB___ 2 ¥
8.815—
—5—387?5(;

TOTAL fREA=. 74722
2
NUL FACTOR= 1.8066E+88

o LmY
c{hmd- 6‘;{ s onte
TR F
RN ¢ 2
MORKFILE 10+ C
MORKFILE HAME:
AREA
RT ARE
8- ATYPE  AR/HT  AREAX
"’”3?’\353““»—-‘25@*;;;:.- i 2 ‘-’gg—--—
: LT R oA CE
8.59 soD ¥ o.013 83433 c/
8.69 e D IS BBl 1.296
8.1 2102 0 Vo o0 5908

43!

At



% */s O

WORKFILE -ID: €
NORKFILE NAME:

5§

AREA% A
RT AREA TYPE  AR/HT AREAZ
B84 637 B ~819-
- 30 9.916 149
8.33 62196 0 ¥YB  B.815 92.239C )
8.59 940 D BB 8.819 1.394
8.71 2369 D BB  8.822 3.513
1.19 163 D PB  8.0814 8.242
1.28 206 D PB  8.815 8.386
TOTAL AREA= 67429
MUL FACTOR= 1.PO@BE+08
i k2
%
a
|
NEAS
RUH & 8 MG L /
MORKFILE 1D: € 43
WORKFILE NAME:
AREAY
RT AREA TYPE  AR/HT AREA%
83— A9~ PB—UTE39 0BT
P I L I YE s 1
8.33 65411 D ¥B  8.815 98 541 £/
8.59 969 DBE 8818  1.341
8.21 2508 D BB 9.821 3.468
582 2596 D PB "~ 8.916 3.59%

RUN E 5
MORKFILE 1D: €
WORKFILE NAME:

6.48

RUH % 6
WORKFILE 1D: C
HORKFILE NAME:

ARERZ
' A RT AREA TYPE
8—84\______-148
8.33 64873 D ¥B
8.59 1863 D PB
8.2 2417 D PB
1.12 2e8 D BB
1.53 168 D PB
2.59 189 D PB
4.79 1516 D BB
4.96 718 D PB
: 3
TOTRL RKER= 22939

AREAZ :

RT AREA TYPE  AR/HT. AREAZ
8.84 1468 BB 8.895 3.89%6
8.38 2721 DPY 8.817 8.723
8.33 32344 D ¥YB - 8.815. 86.381
8.98 1415 D BB 8.816 3.7276

T 2.84 228 D BB 8.815 8.587
4.89 1633 BY 8.544 4.357
5.34 133088 9.013 8.368

TOTAL AREA= 37478

MUL FACTOR= 1.08B06E+88

) "
3 :

5 0o V0

AR/HT AREAZ
-487 .92
8.815 88.941 €/
8.6820 1.457
8.0821 3.314
8.4a19 8.274
8.816 8.238
8.813 8.149
8.0815 2.878
8.816 8.973



APPENDIX G
OPACITY OBSERVATIONS
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7.5% opacity and no singlé ¢rror exéeeding
certification test conducted by FEaste
Carolina. This certifica for s

i

4 1’
e

5

4 5

25

/i

FEAdIEGRARGREIEHESEINEANRAEUASUNDRGEHEGE ARG

33

ors
o’

BERLHEGRARARINWEEESE

Nl £ 550
R N

i
sy

LITHO.IN U.5.A.



VISIBLE EMISSICN OBSERVATION FORM

SOURCE NAME o OBSERVATION DATE START TIME STOP TIME
F Loute %% BRrop2e G-w-‘pﬁf'#'é 5/r3/92 1530 /1630
?-Or %O)( Q M < o 135 30 43 Muc o 15 30 PR
B nily ok of BRovker, s Moo 3BS o 6 0 Ol |Olp|lo|D
ciTy STQ?;E zg?\ 92 — 2 O 0 Ol O az O (‘) O O
PHONE SOQURCE ID N%MBE ;o#g 3 0 0 O a 33 O O 0 D ‘
God ~4&5- 121) ook #0 &muﬁ c ol olo | OO0 |
i No&gpgwrssocz Fug foad * |0 0o 9 =0 0lole
CONTROL EQU(PM.ENT OPERATING MODE 6 o O O O 36 O O O O
p A NA
OESCRIBE EMISSION POINT ’ O O & O > O O (@) [®)
T S Gy [T 010 G OGNS
GROUND LEVEL (95/ TO OBSERVER (4@/ 9 O O : O O 39 O o O O
o|sTAN):E§R5M OBSERVER DIRECTI,(\DJNEFROM OBSERVER 10 C{“) Ol 0O O a0 0 O O a
DESCRIBE EMISSIONS, ' 0 O =) C) * @ O o o
Dee Ul 100 OOl = |0I0|0 O
[emisstoncocor T FPLUME TYPE: CONTINUOUS (T - O ) O O - O D O O
Vo Ui FUGITIVE(Q INTERMITTENT O :
wrm e e |« | olo[olo] < [oloTolo
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED '3 O O O .O ‘5. D O O a
Tyit o oxhawe? Stach s p O[O0 O] - 16 100
ESCRI z% ‘7 O 0 O O 47 O O O O
BACKGROUND,COCOR SKY CONDITIONS 18 O O O O 48 O O O (@) )
¢ :
e fBie | 4070 Db Clodo T AT = [(Ol0 0O
> Jo-j5 mpH N R0 = O OO0 = |0 oo ©
TR b = 1 0lo Ol0 |« [plnlolo
SOURCE LAYOUT SKETCH ORAW MORTH ARROW 22 0 O Q O s2 O O O C)
@ » 0O 002 PO b0
. 24 @ O O O 54 (Q (:) O O
N o ,
wo 1D x X EmMission POINT 23 O O [*') O 55 O O O O
28 O O O O s6 O O O\ 0D
27 DI O] = OO OO
= OOID 0= |O0[O|0]
" SUN SHA{DGW LINE » | 01010 O » | OO0 O Q
0| e 30 O O O O 60 O O O a
OBSERVERS POSITION HIGHEST PERIOD O ) Q " WERE O
J) o W"A M‘b ﬂ/\ﬁ"v"\ O MINIM UM MAXIMUM O
OBSEHVERSNAME(PRlNT)
TC w?}/we , Rk =x, Kegwere
M 0 IAQM/M 3-2%-92 |
ORGANMIZATION I
Cufst\( (/COR?. ¢ /'
sienaTuRe . ?Qdi&v\\ Teo‘\s Qéd o, A l?‘ qg- ,/
/

LA 13400100



VISIBLE EMISSICN OBSERVATION FORM

SsOURCE NAME OBSERVATION DATE START TIME STOP TIME
Fl&;\,&.gi.q ﬂwjﬂ-@ MGWD A #ib 3/23/92 /b 35 | 335
? O Box 8 ™M 0 18 30 as ™M < [} 18 3o as
3mil,s UM”‘SW"AAM ADS ' O o O 3 Olo o e
ciTY STATE z1p _ 2 O 0 O D 12 O o o O
' : 2622 ,
DRon ik, SEL‘Z‘Z‘.?QME? eaef | > | 0 0 0| » | ©ol0]O
CD Modil QU0-330c2 | Full oo | > OO 010 > |O|D|O|O
CONTROLL}.:UIPMENT OPERAT!NG MODE 6 O o O O 16 O d O @
ODESCRIBE EMISSION POINT, 7 O O 0 0 7 O O o D
Hr-:lc?-}le;aovE -HEIG’;-{T RELATI € za - O O 0 O - 0 0 CD @
GROUND LEVEL b\;— TO OBSERVER (pol 9 O 0 O O as © O O O
DISTANCE FROM OBSERVER DIRECTION FR—O_M OBSERVER 10 & O 0 o 40 O O o O
150 NE
DESCRIBE EMISSIONS N 0 O O O 4! 9] O O O
pe’“@ U“J’g"gf ETYPE: CONT - 0 O O & = 0 Q 0,0
‘ pw Uw'[}l’ | Fueimiveg iNTERMITTENT O _'3 O O O O 43 @ O (@) O
WATER DROPLETS PREYSEESNOT xsTv:AZizsgo;:iT Z:g::g(j 14 O O O O a4 () O O )
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED '3 O O O O 43 O O O O
OL)u‘{' 0§ DWM} s e O Dl ol H O |0 0O
S K%’ 17 ool O O a7 O O D O
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APPENDIX H:
FUEL ANALYSES
AND CALCULATIONS
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CERTIFICATE OF ANALYSIS NUMBER 199906

SAMPLE IDENT.: BOOKER COMPOSITE STATION DATE: APRIL 08, 1992
FLORIDA GAS TRANS. _ :
A-1 COOPER ENGINE FUEL P. O. NO.: 92143

03/23/92 @ 11:00

* FOR: CUBIX CORPORATION
9225 LOCKHART HIGHWAY
AUSTIN, TEXAS 78747

ATTN: MR. JOE RUDYK

ASTM D-3246
TOTAL SULFUR ANALYSIS

1.2 ppm by wt.
0.071 Grains/100 cu. ft. by vol.

0.127 Grains/100 cu. ft. by wt.

SOUTHERN TROLEUM ,LABORATORIES, INC.

A

J. C. 0 E




Fuel Calculations

Client: Florida Gas
Sample ID: Brooker Station Fuel Gas
CALCULATION OF DENSITY AND HEATING VALUE
% volume Component Gross Volume
% Molecular Density X Gross Weight Heating Value Fract.
Component Volume Wt. (Ib/ft3) Density weight % ‘Btu/lb Fract. Btu (Btu/SCF) Btu
Hydrogen 2.016 0.0053 0.00000 0.0000 61100 0.00 325 0
Oxygen 32.000 0.0846 0.00000 0.0000 0 0.00 0
Nitrogen 0.4430 28.016 0.0744 0.00033 0.7470 0 0.00 0 0
co2 0.7440 44.01 0.117 0.00087 1.9730 0 0.00 0 0
(e0) 28.01 0.074 0.00000 0.0000 4347 0.00 322 0
Methane 96.4810 16.041 0.0424 0.04091 92,7199 23879 22140.60 1013 977.35
Ethane 2.0380 30.067 0.0803 0.00164 3.7092 22320 827.90 1792 36.521
Ethylene 28.051 0.0746 0.00000 0.0000 21644 0.00 1614 0
Propane 0.2520 44.092 0.1196 0.00030 0.6831 21661 147.97 2590 6.5268
propylene 42.077 0.111 0.00000 0.0000 21041 0.00 2336 0
Isobutane 0.0190 58.118 0.1582 0.00003 0.0681 21308 14.52 3363 0.639
n-butane 0.0100 58.118 0.1582 0.00002 0.0359 21257 7.62 40186 0.4016
Isobutene 56.102 0.148 0.00000 0.0000 20840 0.00 3068 0
Isopentane 0.0016 72.144  0.1904 0.00000 0.0070 21091 1.47 4008 0.0649
n-pentane 72.144  0.1904 0.00000 0.0000 21052 0.00 3993 0
n-hexane 0.0110 86.169  0.2274 0.00003 0.0567 20940 11.87 4762 0.5238
H2S 34.076 0.0911 0.00000 0.0000 7100 0.00 647 0
total 100.00 Average Density 0.04412 | 100.0000 |Gross Heating Value Gross Heating Value
Specific Gravity 0.57673 Btu/lb 23152 Btu/SCF 1022
CALCULATION OF F FACTORS
Weight Percents
Component Mol. Wt. C Factor H Factor % volume Fract. Wt.| Carbon Hydrogen Nitrogen Oxygen Sulfur
Hydrogen 2.016 0 1 0.00 0.0000 0 0
Oxygen 32 0 0 0.00 0.0000 0
Nitrogen 28.016 0 0 0.44 12.4111 0 0 0.744094988
co2 44.01 0.272273 0 0.74 32.7434 0.53449963 0 1.4272
(e0) 28.01 0.42587 0 0.00 0.0000 0 0 0
Methane 16.041 0.75 0.25 96.48 1547.6517 69.5909913 23.196997
Ethane 30.067 0.8 0.2 2.04 61.2765 2.93902167 0.7347554
Ethylene 28.051 0.85714 0.14286 0.00 0.0000 0 0
Propane 44.092 0.81818 0.18182 0.25 11.1112 0.54503918 0.12112
Propene 42.077 0.85714 0.14286 0.00 0.0000 0 0
Isobutane 58.118 0.82759 0.17247 0.02 1.1042 0.05478959 0.0114182
n-butane 58.118 0.82759 0.17247 0.01 0.5812 0.02883662 0.0060096
Isobutene 56.102 0.85714 0.14286 0.00 0.0000 0 0
Isopentane 72.144 0.83333 0.16667 0.00 0.1168 0.00583444 0.0011669
n-pentane 72.144 0.83333 0.16667 0.00 0.0000 0 0
n-hexane 86.169 0.83721 0.16279 0.01 0.9479 0.047576396 0.009251
H2S 34.08 0 0 0.00 0.0000 0 0 0
lTotals 99.99962 1667.9440 73.7465894 24.08 0.744004988 1.4272 0
CALCULATED VALUES 99.999
02 F Factor (dry) 8636 DSCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
02 F Factor (wet) 10643 SCF of ExhaustMM Btu of Fuel Burned @ 0% excess air
Moisture F Factor 2007 SCF of Water/MM Btu of Fuel Burned @ 0% excess air
Combust. Moisture 18.86 volume % water in flue gas @ 0% excess air
Fo 1.8 fuel factor (dimensionless)
VOC Portion of fuel 2.33 %
CO2 F Factor 1022 DSCF of CO2/MM Btu of Fuel Burned @ 0% excess air

Testing By Cubix Corporation
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TEST DATA



Brooker Compressor Station--Unofficial Data

Operator/Plant

Florida Gas Brooker Compressor Station

Location Bradford County, Florida
Source Cooper Bessamer Compressor
Technicians RK,LFJR
Test Run No. c-1 C-2 C-3
Date 3/23/92 3/23/92 3/23/92
Start Time 15:49 16:565 18:04
Stop Time 16:49 17:55 19:04
Engine/Compressor Operation
Engine Speed (rpm) 328 328 328
Ignition Timing (°BTDC) 3 3 3
Air Manifold Pressure (psig) 14.3 14.1 14.1
Air Manifold Temperature (°F) 106/108 106/107 110/108
Estimated Fuel Flow AT 7800 BTU/hp-hr (SCFH) 30757 30742 30528
Fuel Manifold Pressure (psig) ’ 55.5 §5.2 54.9
Pre-Combustion Chamber (psig) 48.5 48 47.8
Exhaust Temperature (°F) 663 666 670
Turbo Inlet Vacuum ( in. H20) 4.3 4.3 4.2
Turbo rpm 10260 10230 10190
Pockets Open Out of 16 5 5 4
Suction Pressure (psig) 695 700 702
Suction Temperature (°F) 44 44 42
Discharge Pressure (psig) 940 945 948
Discharge Temperature (°F) 87 85 89
Engine Load (BHP) 4030 4028 4000
Torque (%) 100.5 100.5 100
Ambient Conditions
Atmospheric Pressure (in. Hg) 29.68 29.69 29.72
Temperature (°F) : Dry bulb 71 72 68
(°F) Wet bulb 62 62 58
Humidity (ib/lb_air) 0.0097 0.0095 0.0079
Measured Emissions
NOXx (ppmv) 42.6 44.2 45.6
CO (ppmv) 145 144 137
02 via Method 3a (%) 16.0 16.0 16.0
CO2 via Method 3a (%) 2.92 2.91 2.87
THC via EPA Method 25a (ppmv, wet) 890 885 935
VOC via EPA Methed 18 (% of THC) 7.87% 7.02% 7.52%
VOC i.e. non methane via EPA 18 (ppmv, wet) 70.0 62.1 70.3
VOC via Methods 25a and 18 (ppmv, dry) 74.2 65.7 74.2
S02 in {uel (grains/100 DSCF) 0.071 0.071 0.071
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 1.04E+06 1.02E+06 1.01E+06
Calculated Emission Rates (via pitot tube)
NOx (Ibs/hr) 5.29 5.40 5.50
CO (Ibs/hr) 11.0 10.7 10.1
VOC (lbs/ir) 3.20 2.79 3.11
S0O2 (Ibs/hr) 0.0031 0.0031 0.0031
NOx (tons/yr) 23.2 23.6 24 1
CO (tons/yr) 48.0 46.9 44.0
VOC (tons/yr) 14.0 12.2 13.6
S02 (tons/yr) 0.0137 0.0137 0.0136
NOx (g/hp-hr) 0.60 0.61 0.62
CO (g/hp/hr) 1.23 1.21 1.14
VOC (g/hp-hr) 0.36 0.31 0.35

Testing By Cubix Corporation, Austin, Texas




Brooker Compressor Station--Unotficial Data

Operator/Plant Florida Gas Brooker Compressor Station
Location Bradford County, Florida

Source Cooper Bessamer Compressor
Techniclans RK,LFJR

Test Run No. ] c-1 Cc-2 c-3
Stack Moisture & Molecular Wt. via EPA Method 4

CO2 (%) 2.92 2.91 2.87
02 (%) 16.00 15.95 16.00
Beginning Meter Reading (t3) 722.803 746.680 771.270
Ending Meter Reading (ft3) 746.585 769.230 793.175
Beginning Impinger Wt (g) 2334 2362.1 2368.2
Ending Impinger Wt. (g) 2362.1 2387.3 2392
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 75 100 98
Dry Gas Meter Temperature (°F end) 110 125 112
Atmospheric Pressure (in Hg, abs.) 29.68 29.69 29.72
Stack Gas Moisture (% volume) 5.60 5.50 5.28
Dry Gas Fraction 0.944 0.945 0.947
Stack Gas Molecular Wt. (lbs/lb-mole) 28.48 28.49 28.51
Stack Moisture & Molecular Wt. via Stoichiometry

Fuel Moisture Content (vol % @ 0% O2) 18.86 18.86 18.86
Moisture Content (vol %) 5.04 5.07 4.93
Difference between methods 10% 8% %
Stack Fiow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.10 0.95 1.00
AP #2 1.30 1.10 1.10
AP #3 1.30 1.20 1.20
AP #4 1.30 1.30 1.30
AP #5 1.30 1.20 1.20
AP #6 1.30 1.10 1.20
AP #7 1.20 1.20 1.10
AP #8 1.10 1.10 1.20
AP #9 1.00 0.91 0.82
AP #10 1.20 1.20 1.10
AP #11 1.30 1.30 1.10
AP #12 1.20 1.30 1.20
AP #13 1.30 1.30 1.10
AP #14 1.20 1.20 1.20
AP #15 1.10 1.20 1.20
AP #16 1.10 1.10 1.10
Sum of Square Root of AP's 17.6 17.3 17.0
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.10 1.08 1.06
Average Temperature (°F) 503 503 504
Static Pressure (in. H20) 0.43 0.43 0.49
Stack Diameter (in.) 35 35 35
Stack Area (ft2) 6.68 6.68 6.68
Stack Velocity (ft/min) 5043 4955 4881
Stack Flow,wet (ACFM) 33695 33107 32613
Stack Flow,dry (SCFH) 1.04E+06 1.02E+06 1.01E+06
Stack Flow Rate via EPA Method 19

Fuel Flow to Engine (SCFH) 30757 30742 30528
Fuel Heating Value (BTU/SCF) 1022 1022 1022
Fuel O2 F-Factor (DSCFH/MMBTU) 8636 8636 8636
Fuel CO2 F-Factor (DSCFH/MMBTU) 1022 1022 1022
Stack Flow, dry via O2 F-factor (SCFH) 1.16E+06 1.15E+06 1.15E+06
Stack Fiow, dry via CO2 F-factor (SCFH) 1.10E+06 1.10E+06 1.11E+06
Difference between O2 F-factor and pitot tube 11% 12% 14%
Difference between CO2 F-factor and pitot tube 6% 8% 10%
Stack Fiow Rate via Carbon Balance

Fuel Carbon Content 1.022 1.022 1.022
Exhaust Carbon Content 3.02 3.01 2.98
Stack Flow, dry via carbon balance (SCFH) 1.04E+06 1.04E+06 1.05E+06
Ditterence between carbon balance and pitot tube 0% o 4%

Testing By Cubix Corporation, Austin, Texas
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INTRODUCTION

Two Dresser Rand 412KVSR compressor engines were tested to
determine the quantity of emissions released into the atmosphere. The tests
were conducted on March 26-27, 1992 at Compressor Station No. 19
located near Melboumne, in Brevard County, Florida. This compressor
station is owned and operated by Florida Gas Transmission Company (an
affiliate of Enron).

The tests were conducted to determine the units' compliance status
with regard to the Florida Department of Environmental Regulation's
Permit No. AC 05-189665.

Quantities of nitrogen oxides (NOx), carbon monoxide (CO),
nonmethane hydrocarbon emissions (VOC), and other combustion products
were determined in the exhaust stack of each engine. The tests followed
the procedures set forth in the Code of Federal Regulations, Title 40, Part
60, Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9, 10, 18, 19, 25 and 25a,
ASTM D-3246, and the American Gas Association's Carbon Balance
Method*. All field testing was conducted by Cubix Corporation of Austin,
Texas. The laboratory analyses for VOC concentrations and total sulfur in
the fuel were conducted by Clean Air Engineering of Palatine, Illinois and
Southern Petroleum Labs of Houston, Texas, respectively.

This test report has been reviewed and approved for submittal to the
FDER by the following representatives:

*NOTE: Additional test methods (3a, 18, 25a, 19 and carbon balance)
were done for comparison purposes. Florida Gas intends to formally

request that Methods 3 and 25 be replaced by Methods 3a and 25a.

Florida Gas Transmigsion Co. Cubix Corporation




INTEROFVFICE MEMORANDUM

Date: 04-Aug-1993 12:11 EST

From: William Leffler TAL
LEFFLER W

Dept: Air Resources Managemen

Tel No: 904/488-1344 222-3146

SUNCOM: 278-1344 291-9520

TO: See Below
Subject: Florida GAs Transmission Co Compliance Issues Phone Conf.

I have set up a "call in conference" for today August 4, 1993 at
3:00 eastern daylight saving time.

Possible agenda items:
1. Sufficiency of test notice?
2. Can we rely on the April 12 test reports by CUBIX as
demonstrating compliance? Were they reviewed by the Districts?
3. What effect is the PSD requirement of reporting compliance
within 180 days of completion?
4. When were the compressors substantially complete?
5. What is the effect of long term operation at fuel consumption
rates that exceed those allowed by the construction permits?
6. What is the status of the application to extend the
construction permits?
7. What is the status of the applications for operating permits?
8. What is the effect of our failure to take enforcement on the
excess fuel consumption indicated in the April 92 test reports?
9. Technical problems with testing procedure... with
contractor?
10 Participation in Alan Weatehrford’s proposed technical
resolution conference.

Conference call in Number for suncom is 292-6555
for non suncom (904)922-6555
confirmation number is 1090804 '

Distribution:

TO: Clair Fancy TAL FANCY C )

TO: Jim Pennington TAL PENNINGTON J )

TO: Mike Harley TAL HARLEY M )

TO: Teresa Heron TAL HERON T )

TO: Bob Leetch JAX LEETCH B @ Al @ JAX1 )
TO: Shannon Baruch GNSV BARUCH S )

TO: Charles Collins ORL
TO: Caroline Shine ORL

TO: Thomas Tittle WPB

TO: Isidore Goldman WPB
TO: Carolyn Salmon PEN

TO: Robert Kriegel PEN

TO: Benjamin m

COLLINS C @ Al @ ORL1 )
SHINE C @ A1 @ ORL1 )
TITTLE T )

GOLDMAN I )

SALMON C @ Al @ PNS1 )
KRIEGEL_ R @ A1 @ PNS1 )
BENEFIELD_D @ Al @ JAX1 )

L e Y e Y e e N N L R
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Table 1
Background Data

Source Owner/Operator: Florida Gas Transmission Co.
- 601 South Lake Destiny Drive
Maitland, Florida 32751
(407) 875-5816 TEL
(407) 875-5896 FAX
Attn: Allan Weatherford

Testing Organization Cubix Corporation
9225 Lockhart Hwy
Austin, Texas 78747
(512) 243-0202 TEL
(512) 243-0222 FAX
Attn: Lowell Faulkner

Test Participants: Florida Gas Transmission Co.
Allan Weatherford
Fred Griffin

FDER
Garry Kuberski

Dresser Rand
David Anderson

Cubix Corporation
Lowell Faulkner

Rick Krenzke

Joe Rudyk
Test Date: March 26-27, 1992
Location: near Melboumne in Brevard

County, Florida

Process Description: 2 Dresser Rand compressor engines
Sampling Points: Exhaust stack of each compressor
engine (See Appendix A)



Regulatory Application:

Required Test Methods:

Alternate Test Methods:

(conducted for
comparison purposes)

Florida Department of
Environmental Regulation Permit
No. AC 05-189665

EPA Method 1 for traverse point layout

EPA Method 2 for stack gas velocity

EPA Method 3 for O2 and CO?2
concentrations A

EPA Method 4 for moisture content

EPA Method 7e for NOx concentrations

EPA Method 9 for opacity observations

- EPA Method 10 for CO concentrations

EPA Method 25 for VOC concentration
ASTM D-3246 for indirect measurement
of SO?2 emissions

EPA Method 3a for CO?2 and O?2
concentrations

Stoichiometric calculation of moisture
content

EPA Method 18 for VOC portion of
THC concentration

EPA Method 19 for calculation of stack
flow rate

EPA Method 25a for THC concentration

AGA Carbon Balance Method for stack
flow rate calculation



SUMMARY OF RESULTS

Two Dresser Rand 412KVSR compressor engines were tested to
determine the quantity of emissions vented to the atmosphere. The emission
“measurements reported herein result from tests conducted on March 26-27,
1992 at Compressor Station No. 19 located near Melbourne, in Brevard
County, Florida. The purpose of these tests was to determine the compliance
status of these engines with regard to the FDER permit.

The permit required that tests be conducted for NOx, 02, CO2, CO,
nonmethane hydrocarbons (i.e. VOC), SO2, and opacity. These parameters
were measured throughout three 1-hour test runs on each engine while
operating at their rated horsepower of full load and full speed.

The results from these three test runs on Engines 1 and 2 are
presented in Tables 2 and 3, respectively. These tables include the operating
data and ambient conditions for each test run. The measured concentrations
of NOx, CO, 02, CO2, VOC, and the stack flow rates are presented in the
same units and using the same test methods listed in the permit. The
calculated mass emission rates of NOx, CO, and VOC are presented in terms
of lbs/hr, TPY, and g/hp-hr for comparison with the permit limits.

The sulfur content of the fuel provided an indirect measurement of
SO2 emissions. The SO2 emission rate is calculated from the total sulfur in
the fuel and the measured fuel flow as based on the Florida Gas provided
horsepower.

On Engine 1, the average emissions over the three test runs for NOx
were found to be 7.97 lbs/hr, 34.9 tons/yr, and 1.34 g/hp-hr. Engine 2 NOx
emissions averaged 4.56 lbs/hr, 19.9 tons/yr, and 0.79 g/hp-hr. By
comparison, permit limits are 11.0 lbs/hr, 48.3 tons/yr, and 2.0 g/hp-hr per
engine. The tons/yr emission rates are based on 8760 hrs/year operation of
the engines. |

CO emissions averaged 11.9 lbs/hr, 52.3 tons/yr, and 2.0 g/hp-hr on
Engine 1 and 11.8 Ibs/hr, 51.7 tons/yr, and 2.06 g/hp-hr. CO emissions are
limi'ted by the permit to 15.4 lbs/hr, 67.6 tons/yr, and 2.8 g/hp-hr on each
engine.



The total sulfur content of the fuel was determined via laboratory
analysis by Southern Petroleum Labs of Houston, Texas. The result of that
analysis is contained in Appendix H and show that the fuel contained 0.107
grains/100 DSCF. The permit limits the sulfur content of the fuel to 10
grains/100 DSCF. The mass emission rates of SO? presented in Tables 2 and
3 were calculated from the measured fuel flow to the engines assuming that
all sulfur in the fuel was oxidized to SO2. The SO?2 emission rate based on
this calculation averaged 0.0026 Ibs/hr or 0.011 tons/yr on Engine 1 and
0.0031 lbs/hr and 0.014 tons/yr on Engine 2. The permit limits for SO?2
mass emissions are 0.51 Ibs/hr and 2.2 tons/yr.

Nonmethane hydrocarbon (i.e. VOC) concentrations were measured as
required by the permit using EPA Method 25. Tables 2 and 3 contain the
results of those measurements. The average VOC emissions using Method
25 on Engine 1 were 13.5 lbs/hr, 59.2 tons/yr, and 2.27 g/hp-hr. The
laboratory results for the Method 25 analyses contained in Appendix A note
that a laboratory leak on the analysis of the sample from test run C-2 could
have biased that number high. If that measurement is not included in the
average emissions, Engine 1 emissions averaged 7.85 lbs/hr, 34.4 tons/yr,
and 1.32 g/hp-hr. Engine 2 VOC emissions averaged 6.05 lbs/hr, 26.5
tons/yr, and 1.05 g/hp-hr over the three test runs. The permit limits
nonmethane hydrocarbon emissions to 9.4 lbs/hr, 41.0 tons/yr, and 1.7 g/hp-
hr.

It is Cubix's belief that the applicability of using EPA Method 25 on
this type of source is questionable. Method 25 results are affected by CO?2
and moisture interferents, both of which are present in percent levels in
engine exhaust. These interferences would be expected to cause a high bias
of the VOC concentration measurements. Even under ideal circumstances
(i.e. measurements made from a matrix of air containing little or no CO? or
moisture), the minimum detection limit of this method is 50 ppmv as
compared to a minimum detection limit of <1.0 ppmv using other EPA test
methods. For this reason, Cubix chose to also conduct VOC testing on this
source using alternate, more appropriate methods.

Appendix I contains the results of these engine tests using alternate test
methods. The alternate methods provided for a continuous measurement of
total hydrocarbon concentrations (THC) using EPA Method 25a. The
nonmethane portion of the THC was measured periodically during each test
run using an on-site gas chromatograph as per EPA Method 18.



Examination of the data in Appendix I shows that the VOC emissions
using the alternate methods averaged 1.61 Ibs/hr (7.03 tons/yr and 0.27 g/hp-
hr) on Engne 1. Engine 2 averge VOC emissions were 2.29 lbs/hr, 10.1
tons/yr, and 0.40 g/hp-hr. When compared with the data obtained from
Method 25, one can see that the CO2 and moisture interferents may have
biased the VOC concentrations high. In addition, the alternate methods are
much less labor intensive, which eliminates a lot of the possibility of human
error from the field or lab personnel.

Other alternate methods test results presented in Appendix I include
the use of EPA Method 3a for O and CO?2 concentrations rather than the
Orsat procedure of EPA Method 3. Since turbulent, pulsating, engine
exhaust can sometimes produce questionable flow rate results using a pitot
tube, the exhaust flow rates were calculated stoichiometrically using two
methods: (1) EPA Method 19 F-factors and (2) American Gas Association's
Carbon Balance Method. Appendix I contains data that compares the flow
rate results using these methods with those using the pitot tube traverse
techniques of EPA Methods 1-4. The moisture content was also calculated
stoichiometrically and compared with that obtained using EPA Method 4.

Appendix I shows that the instrumental techniques of EPA Method 3a
provide more precision in measuring O2 and CO2 concentrations than the
Orsat procedures of Method 3. When the proper analyzer range is used,
EPA Method 3a provides a precision of tenfold that of EPA Method 3, even
under the best of circumstances (i.e. no human error in performing Orsat).
In addition, the Quality Assurance section of this report shows that EPA
Method 3a results can be directly traced to various QA procedures including
certified calibration gases and instrument linearity and interference tests.
EPA Method 3 provides for no quality assurance procedures to ensure the
accuracy of the results.

Data showing the use of stoichiometric calculations for determination
of stack flow rate (i.e. F-factors and carbon balance) as well as for the stack
moisture content included in Appendix I demonstrates that alternate methods
are in agreement with the pitot tube traverse technique. During all three test
runs on both engines, the moisture content obtained from stoichiometric
calculations showed agreement within 10% of that obtained using EPA
Method 4. The flow rate determination using F-factors and carbon balance
agreed with the pitot tube measurements within 10%, averaged over the
three test runs on Engine 2. The agreement on Engine 1 was poor,
indicating a faulty fuel flow meter as can be seen from a comparison of the
fuel consumption for both engines at the same loads.



Cubix's purpose in performing the additional testing on this unit in
order to provide the data included in Appendix I is threefold:

(1) The unofficial VOC data provides alternate results to consider with
regard to the compliance status of the unit. As stated earlier, Cubix believes
that the data obtained from the alternate methods is more accurate than that
obtained from the permit required test method.

(2) It is hoped that the data included in Appendix I can be used to
allow for alternate test methods to be used on future emission tests on similar
sources. .

(3) The stoichiometric flow rate data included in Appendix I helps to
verify the reasonableness of the results obtained from the pitot tube
measurements of the exhaust flow.

Examples of any calculations necessary for presentation of the results
of this section of the report or the unofficial data contained in Appendix I
are available in Appendix B of this report. Field data sheets and chain of
custody records is presented in Appendix A as is the Method 25 laboratory
analysis results. The strip chart records on which the instrumental analyses
were recorded are provided in Appendix E and the chromatograms used for
the Method 18 analyses can be found in Appendix F.

Opacity observation results and the certification for the technician
performing the visible emission readings are contained in Appendix G.
The permit stipulated that visible emissions shall not exceed 10%.No
opacity was observed throughout the three 1-hour tests on both engines.



TABLE 2
ENGINE 1
SUMMARY OF RESULTS

Operator/Plant Florida Gas Melbourne Compressor Station
Location Brevard County, Florida
Source Dresser-Rand Compressor Engine
Technicians RK,LF,JR
Test Run No. C-1 C-2 C-3
Engine ID No. 1 1 1
Date 3/26/92 3/26/92 3/26/92
Start Time 08:36 09:45 10:51
Stop Time 09:36 10:45 11:51
|[Engine/Compressor Operation
Engine Speed (rpm) 361 361 361
Ignition Timing (°BTDC) 13 13 13
Air Manifold Pressure (psig) 10.1 10.2 10.1
Air Manifold Temperature (°F) 130 131 130
Fuel Flow (SCFH) 16730 16730 16730
Fuel Manifold Pressure (psig) 32.8 32.8 32.8
Fuel Manifold Temperature (°F) 61 61 61
Pre-Combustion Chamber Pressure (psig) 20.4 20.3 20.3
Post Turbo Temperature (°F) 714 713 717
Turbo (rpm x 100) 116/167 166/168 168/167
"|After Cooler Water Temperature (°F) 129 129 na.
Pockets Open 17 17 17
Suction Pressure (psig) 700 694 698
Suction Temperature (°F) 59 67 66
Discharge Pressure (psig) 952 950 951
Discharge Temperature (°F) 114 113 111
Engine Load (BHP) 2708 2708 2708
Torque (%) 101 101 101
Ambient Conditions
Atmospheric Pressure (in. Hg) 29.96 29.99 29.99
Temperature (°F) : Dry bulb 69 74 81
(°F) Wet bulb 63 65 70
Humidity (Ib/lb_air) 0.0107 0.0109 0.0128
Measured Emissions
NOx (ppmv) 136 141 147
CO (ppmv) 342 345 355
02 via EPA Method 3 (vol %) 12.0 12.0 12.0
CO2 via EPA Method 3 (vol %) 5.0 5.0 5.0
VOC via EPA Method 25 (ppmv) 433.4 1267.5 366.2
S02 in fuel (grains/100 DSCF) 0.107 0.107 0.107
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 4.69E+05 4.72E+05 4.76E+05
Calculated Emission Rates (via pitot tube)
NOx (Ibs/hr) 7.62 7.95 8.35
CO (Ibs/hr) 11.7 11.8 12.3
VOC (lbs/hr) 8.45 24.85 7.24
S02 (Ibs/hr) 0.0026 0.0026 0.0026
NOx (tons/yr) 33.4 34.8 36.6
CO (tons/yr) 51.1 51.8 53.8
VOC (tons/yr) 37.0 108.8 31.7
SO2 (tons/yr) 0.011 0.011 0.011
NOx (g/hp-hr) 1.28 1.33 1.40
CO (g/hp/hr) 1.96 1.98 2.06
VOC (g/hp-hr) 1.42 4.17 1.21

Testing By Cubix Corporation, Austin, Texas




TABLE 3
ENGINE 2
SUMMARY OF RESULTS

Operator/Plant
Location
Source
Technicians

Florida Gas Melbourne Compressor Station
Brevard County, Florida

Dresser-Rand Compressor Engine
RK,LF,JR

Test Run No. C-4 C-5 C-6
Engine ID No. 2 2 2
Date 3/27/92 3/27/92 3/27/92
Start Time 10:23 11:28 12:34
Stop Time 11:23 12:28 13:34
|[Engine/Compressor Operation

Engine Speed (rpm) 360 360 361
Ignition Timing (°BTDC) 14 13 13
Air Manitold Pressure (psig) 10.6 10.4 10.4
Air Manifold Temperature (°F) 129 130 130
Fuel Flow (SCFH) 20639 20578 20490
Fuel Manifold Pressure (psig) 34.4 33 33
Fuel Manifold Temperature (°F) 63 63 64
Pre-Combustion Chamber Pressure (psig) 21.2 21.2 21.2
Post Turbo Temperature (°F) 708 709 708
Turbo (rpm x 100) 169/171 170/171 170/170
After Cooler Water Temperature (°F) 123 126 123
Pockets Open 17 17 17
Suction Pressure (psig) 700 698 695
Suction Temperature (°F) - 66 66 66
Discharge Pressure (psig) 941 941 945
Discharge Temperature (°F) 109 106 115
Engine Load (BHP) 2617 2625 2594
Torque (%) 102 102 101
Ambient Conditions

Atmospheric Pressure (in. Hg) 30.11 30.12 30.10
Temperature (°F) : Dry bulb 77 81 81

(°F) Wet bulb 61 64 63

Humidity (Ib/ib_air) 0.0075 0.0085 0.0078
Measured Emissions

NOx (ppmv) 66 79 92
CO (ppmv) 334 340 339
02 via EPA Method 3 (vol %) 12.5 12.5 12.5
CO2 via EPA Method 3 (vol %) 5.0 4.8 4.8
VOC via EPA Method 25 (ppmv) 261.1 317.5 329.5
SO2 in fuel (grains/100 DSCF) 0.107 0.107 0.107
Stack Volumetric Flow Rates

via Pitot Tube (SCFH, dry) 4.82E+05 4.74E+05 4.88E+05
Calculated Emission Rates (via pitot tube)

NOx (lbs/hr) 3.80 4.50 5.37
|CO (Ibs/hr) 11.7 11.7 12.0
VOC (ibs/hr) 5.22 6.25 6.68
S0O2 (Ibs/hr) 0.0032 0.0031 0.0031
NOx (tons/yr) 16.6 19.7 23.5
CO (tons/yr) 51.2 51.3 52.7
VOC ({tons/yr) 22.9 27.4 29.3
S0O2 (tons/yr) 0.014 0.014 0.014
NOx (g/hp-hr) 0.66 0.78 0.94
CO (g/hp/hr) 2.03 2.03 2.1
VOC (g/hp-hr) 0.91 1.08 1.17

Testing By Cubix Corporation, Austin, Texas




PROCESS DESCRIPTION

Florida Gas Transmission Co. owns and operates Compressor Station
No. 19 located near Melboumne, Florida. This plant uses engines to
compress natural gas to allow for transportation in the main pipeline
system. This compressor station is a part of a system developed by Florida
Gas Transmission Company to allow the transport of natural gas from
reserves in Texas to the Florida market.

The engines tested are identical Dresser Rand 412K VSR compressor
engines The serial numbers for Engines 1 and 2 are 229AP and 228AP,
respectively. The engines are rated at 2600 BHP. They are lean burn,
high air/fuel ratio engines including a precombustion chamber on each
cylinder, main chamber mixture regulation, and a variable timing spark
control responsive to speed, torque, and air temperature.

The engine emissions are vented to the atmosphere through 23.5" ID
exhaust pipes on each at approximately 45 feet above grade. Two sample
ports were installed in a straight horizontal section of each exhaust pipe
between the engine and the silencer. The ports met EPA Method 1 criteria
with regard to location. A field diagram of the sampling location can be
found in Appendix A.
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ANALYTICAL TECHNIQUE

The sampling and analysis procedures used during these tests
conform in principle with the methods outlined in the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Methods 1, 2, 3, 3a, 4, 7e, 9,
10, 18, 19, 25, and 25a, ASTM D-3246, and AGA's carbon balance method
for flow rate measurement. Table 4 provides a description of the
analyzers used for the instrumental portion of the tests.

Figure 1. depicts the sample system used for the tests. A stainless
steel probe was inserted into the sample port of the stack. The gas sample
was continuously pulled through the probe and transported via 3/8 inch
heat-traced Teflon® tubing to the mobile laboratory located at ground
level. To prevent the possibility of condensation of heavier hydrocarbons,
the sample was then delivered to the THC analyzer and gas chromatograph
portion of the sample manifold via a stainless steel/Teflon® diaphragm
pump through more heat-traced sample line (i.e. wet sample). The
remaining sample then passed through a stainless steel minimum-contact
condenser designed to dry it. The dry sample returned to the sample
manifold. From the manifold, the sample was partitioned to the NOx, CO,
02, and CO?2 analyzers through glass and stainless steel rotameters that
controlled the flow rate of the sample.

Figure 1 shows that the sample system was also equipped with a
separate path through which a calibration gas could be delivered to the
probe and back through the entire sampling system. This allowed for
convenient performance of system bias checks as required by the testing
methods.

All instruments were housed in an air conditioned trailer-mounted
mobile laboratory. Gaseous calibration standards were provided in
aluminum cylinders with the concentrations certified by the vendor. EPA
Protocol No. 1 was used to determine the cylinder concentrations where
applicable (i.e. NOx calibration gases).

All data from the continuous monitoring instruments were recorded
on two synchronized 3-pen strip chart recorders (Soltec Model 1243).
These recorders were operated at a chart speed of 30 centimeters/hour,
recording over a 25-centimeter width. Strip chart records can be found in
Appendix E of this report.
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EPA Method 1 was used to determine the velocity traverse point
locations. The stack diagram of Appendix A shows that the sample ports
did meet the location criteria set forth by the method. The sample ports
were located approximately 5 diameters downstream and 53 diameters
upstream of the nearest flow disturbances.

EPA Method 2 was used to measure the stack gas velocity. A pitot
tube and inclined manometer were used to measure the head pressure at
each of sixteen traverse points. The stack temperature was determined
with a K-type thermocouple and digital thermometer. Cubix checked for
cyclonic flow during the first test run on each engine and found that none
existed.

The stack gas analyses for COp and O7 concentrations were
performed in accordance with procedures set forth in EPA Method 3. An
Orsat device was used on a bag sample collected throughout each test run.
Instrumental analyses (NDIR) as per EPA Method 3a were also used for
02 and CO? concentrations due to the greater accuracy and precision
provided by the instruments. The CO? analyzer was based on the principle
of infrared absorption; and, the O2 analyzer operated on a paramagnetic
cell. The data presented in Summary of Results contains the O2 and CO2
concentrations obtained from EPA Method 3. Appendix I makes use of the
data obtained from EPA Method 3a.

EPA Method 4 was used to measure the moisture content of the stack
during each test run. An impinger train was used in conjunction with a
calibrated dry gas meter. The sample used for the moisture determination
was taken from the heat traced-line upstream of the condensor (see Figure
1). The moisture content was also estimated stoichiometrically using the
combustion moisture, excess air dilution, and ambient humidity in the
combustion air. The velocity template in Appendix I shows that the
agreement was greater than 90% between stack moisture measurement
methods. All calculations involved in the Summary of Results make use of
the moisture measurements obtained from EPA Method 4.

Means, in addition to EPA Methods 1-4, were also employed to
obtain the stack gas flow rate. The F-factor calculations of EPA Method
19 provided results that were approximately 10% less than those obtained
by the pitot tube measurement. On Engine 2, AGA's carbon balance
technique yielded results approximately 15% lower than those of EPA
Methods 1-4. Both of these methods use stoichiometric relationships based
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on the estimated fuel flow, fuel composition, and excess air concentration
for calculation of the stack flow rates. The stoichiometric techniques used
on Engine 1, yielded results over 30% lower than the pitot tube results.
Comparison of the fuel consumption of the identical engines at equal loads
show that the poor agreement between flow rate measurement techniques
on Engine 1 can be attributed to a faulty fuel meter. The Summary of
Results uses the pitot tube values in all calculations to be consistent with the
permit provisions. However, the alternate methods provided for a check of
the pitot tube traverse results.

EPA Method 7e was used to determine concentrations of NOx. A
chemiluminescence cell analyzer was used. The NOx mass emission rates
were calculated as if all the NOx were in the form of NO2. This approach
corresponds to EPA's convention. However, it tends to overestimate the
actual stack NOx mass emission rates, since the majority of the NOx is in
the form of NO which is less dense (i.e. lbs of emissions per ppmv
concentration) than the NO2 form of NOx. This gives a worst case
scenario of NOx emissions.

Opacity was determined via EPA Method 9. A one-hour opacity test
run was performed concurrently with each gaseous compliance test run.
The observer was certified with EPA in Florida. Appendix G provides the
observer's field data sheets as well as Method 9 certification
documentation.

CO emission concentrations were quantified in accordance with
procedures set forth in EPA Method 10. A continuous nondispersive
infrared (NDIR) analyzer was used for this purpose. This analyzer was
equipped with a gas correlation filter which also removes any interference
from CO2, or other combustion products.

The non-methane portion of the hydrocarbon emissions (i.e. VOC)
were determined using EPA Method 25 as required by the permit. Clean
Air Engineering of Palatine, Illinois provided the sample system apparatus
for Cubix's sample collection. A Clean Air Engineering Model 2610
instrument was used for the sample collection.

A gaseous sample was pulled under a vacuum through a heated probe
and filter to a trap/tank assembly. The trap was immersed in dry ice to
remove moisture and heavier hydrocarbons. The remaining sample was
then collected in the tank. The tank started with a vacuum of
approximately 30 in. Hg and the sample rate was set such that the vacuum
was nearly depleted at the end of each one-hour test run. Each one-hour
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test run coincided with the other gaseous analyses. The field data sheets
involved with the sample collection of this measurement are included in
Appendix A. Following sample collection, the tanks and traps were packed
in dry ice and shipped to Clean Air Engineering where the laboratory
analyses for nonmethane hydrocarbon concentrations were performed.
The data presented in Summary of Results reflects the VOC measurements
taken using this technique.

VOC concentrations were also quantified during each test run using
EPA Methods 25a and 18. Cubix feels that these test methods provide
more accurate results on this type of source than does Method 25. The
unofficial data contained in Appendix I summarizes the results obtained
using these alternate methods.

Total hydrocarbon concentrations were determined continuously
throughout each test run using an flame ionization detector (FID). This
instrument was calibrated before and after each test run using methane
standards of a known concentration. Therefore, the response of this
instrument is based on methane equivalents.

During each test run, a minimum of two shots were taken on a gas
chromatograph as per the procedures of EPA Method 18. The
chromatograms contained in Appendix F show that the methane
concentration of the THC was separated on the unit to allow for the
determination of the VOC portion of the THC. A Hewlett Packard 5890
gas chromatograph equipped with a flame ionization detector and a Icc
sample loop was operated with a temperature program of 40°C for 1 min.
and an increase of 15°C per minute until 150°C was reached. The
Chrompack PoraPlot Q capillary column head pressure was maintained at 8
psi. The hydrogen and air flows to the detector were maintained at 10 psi
and 20 psi respectively.  This instrument was calibrated on methane
standards before and after each test run.

One fuel sample was taken at this compressor station and analyzed
via ASTM D-3246 to determine the total sulfur content of the fuel. By
assuming that all of the sulfur in the fuel was oxidized to SO?2, the SO2
mass emission rate can be calculated from the fuel flow to the engine. The
fuel flow to the engine was estimated based on the horsepower value
provided by Florida Gas, the heating value of the fuel, and an assumed heat
efficiency (i.e. BTU/hp-hr) for an engine of this type. The fuel analysis
was conducted by Southern Petroleum Labs of Houston, Texas and a copy
of that report is contained in Appendix H.
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Cubix personnel collected ambient absolute pressure, temperature
and humidity data. A sling psychrometer was used to determine
temperature and humidity conditions. An aircraft-type aneroid barometer
(altimeter) was used to measure absolute atmospheric pressure.

During the tests, the engine and compressor operational data was
collected by Florida Gas personnel. Key operational data collected include
compressor discharge pressures, compressor suction pressures, engine
manifold pressure, engine speed, timing, and horsepower. Florida -Gas also
provided a recent fuel composition analysis to allow for the calculation of
the heating values and F-factors.
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TABLE 4

ANALYTICAL INSTRUMENTATION

Parameter Model and Common Sensitivity Response  Detection Principle
Manufacturer Use Ranges Time (sec.)
NOx TECO 10S 0-10 ppm 0.1ppm 1.7 Thermal reduction of NO3 to NO.
0-100 ppm Chemiluminescence of reaction
0-200 ppm of NO with O3. Detection by PMT.
0-500 ppm Inherently linear for listed ranges.
0-1,000 ppm '
0-5.000 ppm
CO TECO 48 -0-10 ppm 0.1ppm 10 Infrared absorption, gas filter
0-20 ppm correlation detector, micro-
0-50 ppm processor based linearization.
0-100 ppm
0-200 ppm
0-500 ppm
0-1000 ppm -
CO, Servomex 0-4% 0.02% 30 Infrared absorption,
1410 B 0-20% : analog linearization.
0, Servomex 0-10% 0.1% 15 Paramagnetic cell,
1420 B 0-25 % inherently linear.
THC JUM 0-10, 0-100, 0.2 ppm 5.0 Flame ionization of hydrocarbons
Model 5-100 0-1000, 0-10000 ‘ inherently linear over 2 orders
0-100000 ppm of magnitude.
VOC HP 5890A 0-10, 0-100 ppm 0.5 ppm = na Flame 1onization of hydrocarbons

inherently linear over 2 orders
of magnitude.

NOTE: Higher ranges available by sample dilution.
Other ranges available via signal attenuation.
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QUALITY ASSURANCE ACTIVITIES

A number of quality assurance activities were undertaken before,
during, and after this testing project. This section of the report combined
with the documentation in Appendices C and D describe each of those
activities.

Each instrument's response was checked and adjusted in the field
prior to the collection of data via multi-point calibration. The instrument's
linearity was checked by first adjusting the it's zero and span responses to
zero (nitrogen) and an upscale calibration gas in the range of the expected
concentrations. The instrument response was then challenged with other
calibration gases of known concentration and accepted as being linear if the
response of the other calibration gases agreed within * 2 percent of range
of the predicted values. (The response of the infrared absorption type CO
and CO7 analyzers is electronically linearized.). The strip chart excerpts
that present the results of the multi-point linearity test are provided in
Appendix C.

Before and after each test run, the analyzers were checked for zero
and span drift. This allowed each test run to be bracketed by calibrations
and documents the precision of the data just collected. The criterion for
acceptable data is that the instrument drift is no more than 2 percent of the
full scale response. The quality assurance worksheets in Appendix E
summarize all multipoint calibration checks and zero to span checks
performed during the tests. These worksheets (as prepared from the strip
chart records of Appendix E) show. that no drifts in excess of 2 percent
existed. -

- Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NOx, CO, CO?2, and O2
analyzers. The sum of the interference responses for H2O, CO, SO2, COy

and O7 (as appropriate for each analyzer) are less than 2 percent of the

applicable full scale span value. The instruments used for the tests meet the
performance specifications for EPA Methods 3a, 7e, and 10. The results
of the interference tests are available in Appendix C of this report.

The residence time of the sampling and measurement system was

18



estimated using the pump flow rate and the sampling system volume. The
pump's rated flow is 0.8 SCFM at 5 psig. The sampling system volume is
0.13 scf. Therefore, the sample residence time is approximately 10
seconds.

The NOx and O7 sampling and analysis system was checked for
response time per the procedures outlined in EPA's Method 20. The
average NOx analyzer's response times were 0.61 minutes upscale and 0.65
minutes downscale. The O) analyzer's response times were 0.76 minutes
(46 seconds) upscale and 0.88 minutes (53 seconds) downscale. The results
of these response time tests are contained in Appendix C.

The sampling systems were leak checked by demonstrating that a
vacuum greater than 10" Hg (21 in. Hg actual) could be held for at least 1
minute with a decline of less than 1" Hg. A leak test was conducted after
the sample system was set up and before the system was dismantled (i.e.
after testing was completed). This test was conducted to ensure that
ambient air had not diluted the sample. Any leakage detected prior to the
tests was repaired and another leak check conducted before testing
commenced. No leaks were found during the post test leak checks.

The moisture train and Method 25 sample systems were leak checked
independently of the gaseous sample system before and after each
individual test run. These leak checks were performed in accordance with
EPA Methods 4 and 25 to ensure that the sample was not diluted by
ambient air. No leaks were detected.

The absence of leaks in the sampling system was also verified by a
system bias check. The sampling system's integrity was tested by
comparing the responses of the NOx analyzer to a calibration gas
introduced via two paths. The first path was into the analyzer via the
zero/span calibration manifold. The second path was to introduce a
calibration gas into the sample system at the sample probe. Any difference
in the instrument responses by these two methods was attributed to
sampling system bias or leakage. NOx was used for this bias check because
it is the most reactive of the compounds measured. The bias check was also
conducted using methane standards on the THC analyzer. The criteria for
acceptance is agreement within 2% of the full scale range of the analyzer.
Examination of the strip chart excerpts and Instrumental Analysis Quality
Assurance Data worksheet in Appendix C show that the analyzer response
via both sample paths agreed within 2% in all cases.
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The efficiency of the NO?2 to NO converter in the NOx analyzer was
checked by having the analyzer sample a mixture of NO in N2 standard gas
and zero air from a Tedlar® bag. When this bag is mixed and exposed to
sunlight, the NO is oxidized to NO2 over approximately a 30-minute
period. If the NOx instrument's converter is 100% efficient, then the NOx
response does not decrease as the NO in the bag is converted to NO2. The
criterion for acceptability is a demonstrated NOx converter efficiency
greater than 90%. The strip chart excerpts that demonstrate the converter
efficiency test are available in Appendix C. The above mentioned quality
assurance worksheet of Appendix C also summarizes the results of the
converter efficiency test.

The control gases used to calibrate the instruments were analyzed
and certified by the compressed gas vendors to £ 1% accuracy for NOx
and 02, and to + 2% accuracy for the remaining gases. EPA Protocol No.
1 was used, where applicable (i.e. NOx gases), to assign the concentration
values traceable to the National Bureau of Standards, Standard Reference
Materials (SRM's). The gas calibration sheets as prepared by the vendor
are contained in Appendix D.

The pitot tube tips used during the testing were visually inspected to
ensure that they met the criteria of EPA Method 2. The pitot tubes were
also wind tunnel tested and the results of those tests are contained in
Appendix D. The pitot tube lines were leak checked in the field each time
connection to the manometer was made in accordance with EPA Method 2
guidelines.

The dry gas meter used for the moisture train was calibrated prior to
testing in accordance with EPA Method 4. " A standard dry gas meter
traceable to NIST was used for this calibration. Calibration certification
documentation of the dry gas meter can be found in Appendix D.

Appendix D also contains calibration data on the altimeter and digital
thermometer used during this testing.

The observer for the opacity measurements was certified in Florida.
The certification for the observer can be found in Appendix G.

Two Method 25 audit samples were provided by EPA at this site.
These audit samples were collected using the same equipment and
techniques used during this test. The laboratory analysis of these audits
were conducted concurrently with the sample analyses. The results of the
audit samples are included in Appendix C.
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Cubix collected and reported the enclosed test data in accordance
with the procedures and quality assurance activities described in this test
report. Cubix makes no warranty as to the suitability of the test methods.

Cubix also assumes no liability relating to the interpretation and use of the
test data.
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APPENDIX A:
FIELD DATA SHEETS



SIGN IN SHEET

JOB NAME: //wft ip A ( DATE: S/ 26 7 & = ¢
LOCATION: _ MFE[FoIR M E PERMIT #éfk(/%’/ lgﬁ“’.
SOURCE(S) 1 @ D reslfec /L:w\u)\ 'éfy\E foae s 4 >>
PARTiCIPANTS: Cubix Corporation
TeT
D pessed
FAER
PLe e P T
NAME ;  AFFILIATION: PHONE NUMBER:
ool Frwlenes  LVUE /L o 2Y D203
Dowicx Am}evs:m D«sser- R.-d (607) 937-21728
R I Keemars Cubiy Corp. $12-2Y3-020%
Toe. <)?U /e - ’4
Gacen) VBB hmz on DEL  Hor-g0y-7887
o loor - Lo
Arran Weeffinte v AQA -



Circular Stack Sampling Traverse Point Layout
(EPA Method 1)

Date: 2 -246-%% Port + Stack ID:___ 3] /2 in.
Plant: £ AT /Mc Jhn sy ra < Port Extension = in.
Source: "2 Drr!SCi’ JRent Cr\m/}/f Stack ID: 23 !'/2 in.
Technician(s) L I SSSe Stack Area 2,012 fi2

Total Req'd Traverse Pts. [ b
No. of Traverse Pts. 2 /diam.
No. of Traverse Pts. & Jport °

Stack Diagram (Side View showing major unit components, dimensions and ncarest
upstream & downstream flow disturbances)

CZB Dyesser Rapr) C‘Aj}r\'ﬂ/
meooe ! Hi2 VS )R
285D Hp 30 TPY

SruAREVS/IRA 2294 P

SRu 412VSRA 228 A

Traverse Length Distance

Point Factor (% of dlameter) ' from Reference

Number Number of traverse pts./diameter Point (inches)
4 0 3 12

1 6.7 4.4 3.2 2.1 _as=1.0

2 25.0 14.6 10.5 8.2 2.5

3 75.0 29.6 19.4 11.8 “/ b

4 93.3 70.4 32.3 17.7 _ 26

5 85.4 67.7 25.0 15 q

6 95.6 80.6 35.6 _ &9

7 89.5 64.4 2.0

8 96.8 75.0 _ 227 22—~

9 82.3 -

10 88.2

11 93.3

12 97.9



| BEST AVAILABLE COPY
MOISTURE AND VELOCITY FIELD DATA SHEETS

st #)7

ate;, 3-26-9Z Dry Gas Meter ID:_Gehoson # (25630¢)
lant/Operator: ¢ 7‘/ Wel bornme <4, Dry Gas Meter Factor: 290Y (Kd)
ource: Dhesae Y2’ IA\I SP Rty u-it £ Pitot Tube #/Type: # loF 5= _
‘echnicians: /q( ' Pitot Tube Factor;___ 84 VT (Kp)
Atm. Pres. i in.He(Pb) Static Pres, + 2.0 in.H20(Pg)
lest Run # C L Average Stack Temp, 252 °F(Ts)
Pre-test @  ft.3/min at Impinger # Contents Initial Weight | Final Weight
-eak check by 3 in. Hg Vacuum
Y3 1 H20 6084 »59.4
Post-test O fi.3/min at 2 H ) ¢o8.6 594 cf
_eak check jbm Hg Vacuum
(Ve 3 MT 457, - 467, |
4 56 77284 | 1¥6 4
5 ' ‘
6
Totals
Moisture Train ~ Pitot Tube Traverse/Stack Temp JAngle
Tnitial Final Traverse Pt. |AP (" H20)| °F B (AP ("H20)] °F | B
1 [ LS
Time: DE3F c(}é 2 .3 1‘5
1 3 L o
eter Reading 6“3 DlD 93 0 4 ) b
(f3 or L) ' §.590 I
2 LS /»55
Mctm;Tcmp. (2L ). 5 ] 4
B 7| 7 LS |
Sample Box # 8 l"\/ I,b
- 9
02% ﬂ 0 10
CO2% 11
12

JA/’,/T



Best Available Copy
MOISTURE AND VELOCITY FIELD DATA SHEETS

3-26 "9 ¢

Dry Gas Meter ID: A Ve # Rg,304 /

Date:
Plant/Operator: p(, T /el bou rae Dry Gas Meter Factor: 9904 (Kd)
Source: Dasrer 412 Koo # 1 Pitot Tube #/Type;_ # /0 - S-frpe _
lechnicians: R je\LF T . Pitot Tube Factor: R (Kp).
Atm. Pres___29.4 9 in.Hg(Pb) Static Pres. + ). 8 in. H20(Pg)
Test Run # C-7 ‘ Average Stack Temp, & o & °F(Ts)
Pre-test ft.3/min at Impinger # Contents Initial Weight Final Weight
Le%?cfick —in. Hg Vacuum —
: H.O L59Y | L72.F
Post-test S ft.3/min at 2 H o) 56 ‘ij 594.9
Leak check Z_Lf in. Hg Vacuum —
F 3 M Hp2.) “4673.3
4 36 Qe | T2 6
5
6
Totals '
* Moisture Train Pitot Tube Traverse/Stack Temp./Angle
Tnitial Final Traverse Pt. |AP (" H20)| °F | 8 |[AP (" H20)| °F | B
P 1 /2 b 1.3
wme 5G| 19 2 /G PR
b 3 [ 6 /// d
Meter Reading 16 L&(& , ‘8@ 4 / , y/ V
Worl) - | 7409 ,
(B orl) S 3 (O I
Meter Temp. | o . 6 | g 7, S
CF) @? V4 7 70 LS
Sample Box # - Jo T ok 8 .S /- 5—
» 9
2% |2, 0 10
11
CO2 % d
5.V =




- BEST AVAILABLE COPY
MOISTURE AND VELOCITY FIELD DATA SHEETS

2-26 G2

Crrddangn T 12 Fb306/

Date; Dry Gas Meter ID:

’lant/Operator:_F ¢ T [Mel hounne Dry Gas Meter Factor: 9904 (Kd)
Source:  DPrsassar 412 Kus R ) Pitot Tube #/Type: ¢ (0% 5- 2 ‘
lechnicians: p gk e, TR Pitot Tube Factor: . & (Kp)
Atm. Pres, 249.9 in.Hg(Pb) StaticPres. 1 Q.D in.H20(Pg)
TestRun#__ (-4, Average Stack Temp, b b9 °F(Ts)
Pre-test © f.3/min at Impinger # Contents Initial Weight Final Weight
Leak check ,z/y/in. Hg Vacuum
g ! V.0 | 0127 | 3209
Post-test | &  ft.3/min at 2 ﬁtz, [ sa4.4 bo2.9
L eakeeheck \)‘ in. Hg Vacuum — |
o™ 1* 3 mT donl | 4.4
4 56 26y | F89Y
p —
6
Totals

Moisture Train Pitot Tube Traverse/Stack Temp./Angle

B S
Initial Final Traverse Pt. |AP (" H20)| °F | B |AP ("H20)| °F | B
1 { 2 { ’S/
Time: 1000w ) S § ,15; 5;(;
" a6z 4 gs1sp 2 i
Meter Temp. 6 ". (g A -‘(o
CF) ng |14 7 LG l.b
Sample Box # T /K 16 on 8 Ij |.6
- 9
0% \#.0 10
CO2 % g ) 9 11
! 12



Melbourne Compressor Station--Moisture, Molecular Weight, Stack Flow Rate

Operator/Plant Florida Gas Melbourne Compressor Station
Location Brevard County, Florida

Source Dresser-Rand Compressor Engine
Technicians RK,LF,JR

Test Run No. [ C-1 C-2 c-3
Stack Moisture & Molecular Wt. via EPA Method 4

CO2 (%) 5.0 5.0 5.0
02 (%) 12.0 12.0 12.0
Beginning Meter Reading (ft3) 913.010 940.350 962.200
Ending Meter Reading (f13) 938.500 961.880 985.750
Beginning Impinger Wt (g) 24551 2502.3 2535.6
Ending Impinger Wt. (g) 2502.3 2546.4 2577.5
Dry Gas Mster Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 72 85 118
Dry Gas Meter Temperature (°F end) 134 121 141
Atmospheric Pressure (in Hg, abs.) 29.96 29.99 29.99
Stack Gas Moisture (% volume) 8.59 9.40 8.63
Dry Gas Fraction 0.914 0.906 0.914
Stack Gas Molecular Wt. (ibs/ib-mole) 28.31 28.22 28.31
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.10 1.60 1.20
AP #2 1.30 1.60 1.50
AP #3 1.40 1.60 1.50
AP #4 1.30 1.40 1.50
AP #5 1.50 1.60 1.40
AP #6 1.50 1.70 1.60
AP #7 1.50 1.60 1.60
AP #8 1.40 1.50 1.50
AP #9 1.50 1.30 1.50
AP #10 1.50 1.50 1.60
AP #11 1.60 1.40 1.70
AP #12 1.60 . 1.40 1.50
AP #13 1.50 1.50 1.50
AP #14 1.50 1.50 1.60
AP #15 1.60 1.50 1.60
AP #16 1.60 1.50 1.60
Sum of Square Root of AP's 19.3 19.7 19.7
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.21 1.28 1.23
Average Temperature (°F) 652 662 669
Static Pressure (in. H20) 2 1.8 2
Stack Diameter (in.) 23.5 23.5 23.5
Stack Area (ft2) 3.01 3.01 3.01
Stack Velocity (ft/min) 5944 6084 6116
Stack Flow,wet (ACFM) 17905 18325 18423
Stack Flow,dry {SCFH) 4.69E+05 4.72E+05 4.76E+05

Testing By Cubix Corporation, Austin, Texas




MOISTURE AND VELOCITY FIELD DATA SHEETS

Dot

Date; 3 27492 Dry Gas Meter ID;_ Crefecacn. 12 90 30 o |
Plant/Operator:_[F 6 T / Meldowne 17 Dry Gas Meter Factor: . 99 04 (Kd)
Source: ‘i3 Kuyse.  Pitot Tube #/Type; #1107 [ T ypee ‘
Technicians: RK. . (F, TR  Pitot Tube Factor: & ) (Kp)
Atm. Pres. 36,12 in.Hg(Pb) Static Pres, + 2.) in.H20(Pg)
TestRun# C-4 Average Stack Temp, (. 3O °F(Ts)
Pre-test @ Oft.3/min at Impinger # Contents Initial Weight | Final Weight
Leak check| 24 in. Hg Vacuum
I | Ho0 5420 to?./
" Post-test | 040 ft.3/min at 2 (J,,O boz .§ b z 2. ¢
Leak check in. Hg Vacuum )
34 3 mT 4. H 465\ b
4 St 299.4 §96.2-
5
6
Totals
Moisture Train Pitot Tube Traverse/Stack Temp./Angle
S
Tnitial Final Traverse Pt. |[AP (" H20)| °F | 8 |AP ("H20)| °F | B
I |-G NE
Time: — |[020 | )X 2 L7 I3
— e 1d A
eter Reading | o v 1 4 1.4 b
W@orl)  |FI5H5] 10)3.9K 13
s ; 1y s
Meter Temp. - b ‘ /,5'
S o 3
Sample Box # 7//(/( )‘59/( 8 ‘ ,’b /'é
- 9
11
CO2%
e 12




. BEST AVAILABLE COPY
MOISTURE AND VELOCITY FIELD DATA SHEETS

Date: , 3- Z:? o Dry Gas Meter ID; Crdaroons 12 6206 )
Plant/Operator: [ T / e Lhowe #1Dry Gas Meter Factor: L 990¢% (Kd)
Source: ) "412.  KvsR_ Pitot Tube #/Type: _# (0% e T g .
lechnicians: A e/ J R Pitot Tube Factor; g% 77 Kp)
Atm. Pres, 20T in.Hg(Pb) Static Pres. + 2.0 in.H20(Pg)
Test Run # (-5 Average Stack Temp, b3 °F(Ts)
Pre-test | @ .o ft.3/min at Impinger # Contents Initial Weight Final Weight
Leak check in. Hg Yacuum
O | @ e 1 fa0 ot | 6379
 Post-test ft.3/min at 2 L0 12.2 2 .0
zgk check| % 0 in. Hg Vacuum r{ L - 627
22.5" > MT Hes . b Y,6.5
4 S6& 4s55.2-| 9u/.4
s , ,
6
Totals

Moisture Train

Pitot Tube Traverse/Stack Temp./Angle

B S
Initial Final Traverse Pt. |[AP ("H20)| °F | § |[Ap ("H20)| °F | 8
1 -2 {2
Time: - /40 2 5—-’ 2 1.(, |‘f}/
P B | e o e
eter Reading _ 4 |, 1.5
T(fBorL) O|3ﬂ@ 035-880) S o X
IMetm;Temp. : ' 6 .l Ly
0 /15 | 119 7 r.g .S
Sample Box # 8 1 1S
mple Bo By "7 5 !
02 % 12.5 10
CO2 % 1
: g 12




. BEST AVAILABLE COPY
MOISTURE AND VELOCITY FIELD DATA SHEETS

Date; 32772 Dry Gas Meter ID;___vdeansn 4=12 5&30(4
Plant/Operator:  ~( 7 - Ma......__.‘ﬁ'-ﬁ)ry Gas Meter Factor: A9 0 < (Kd)
Source: 412 EVs e Pitot Tube #/Type:___/0F STyt ;
Technicians: RK ,LF ,J’)l' Pitot Tube Factor; K T kD)
Atm. Pres, 20,2 inHe(Pb) StaticPres. 4= gl.{ in H20(Pg)
Test Run # C- /@ Average Stack 'femp 6 F2 °F(Ts)
Pre-test ft.3/min at Impi # Cont Initial Weigh Final Weigh
Leal? tifzck O.0! e He Vacuum mpinger ontents iti eight in élg t
o ® a5 1 H=0 b2?2¢ | LLT >
Post-test | ft.3/min at 2 ,47, [, b 17+ | 4 30
[eak check Zsfm. Hg Vacuum ‘ — 5
O 3 mT Ub.S 467
— ‘
6
Totals

Moisture Train

Pitot Tube Traverse/Stack Temp./Angle
S

Initial Final Traverse Pt. |AP (" H20)| °F | 8 [AP (" H20)| °F | 8
1 A .2
Time: 240 [13357 2 |.¢ [.b
Aeter Readi ' — /{ Z /;'(0
eter Reading 4 .
; 400 / ! S
@orL) ~ | 3571 sB6 2 LS b
T Ng | b 7 & 5
| Sample Box # 8 [.8 ‘/.;
: 9
02 % 12.5 10
11
CO2% 4 o 0 =
ek

P Mt

L T

"“’\



Melbourne Compressor Station--Moisture, Molecular Weight, Stack Flow Rate

Operator/Plant Florida Gas Melbourne Compressor Station

Location Brevard County, Florida

Source Dresser-Rand Compressor Engine
Technicians RK,LF,JR

Test Run No. { C-4 C-5 C-6
Stack Moisture & Molecular Wt. via EPA Method 4 '
CO2 (%) 5.00 4.80 4.80
02 (%) 12.50 12.50 12.50
Beginning Meter Reading (ft3) 985.405 13.900 35.900
Ending Meter Reading (ft3) 1013.728 35.880 58.610
Beginning Impinger Wt (g) 2448.6 2650.1 2692.7
Ending Impinger Wt. (g) 2501.1 2692.7 2731.9
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 83 115 118
Dry Gas Meter Temperature (°F end) 120 118 126
Atmospheric Pressure (in Hg, abs.) 30.11 30.12 30.1
Stack Gas Moisture (% volume) 8.53 9.10 8.26
Dry Gas Fraction 0.915 0.909 0.917
Stack Gas Molecular Wt. (Ibs/lb-mole) 28.34 28.24 28.34
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.60 1.20 1.60
AP #2 1.70 1.60 1.80
AP #3 1.40 1.50 1.70
AP #4 1.40 1.50 1.60
AP #5 1.50 1.60 1.50
AP #6 1.60 1.60 1.60
AP #7 1.60 1.70 1.70
AP #8 1.60 1.80 1.80
AP #9 1.30 1.20 1.30
AP #10 1.70 1.70 1.60
AP #11 1.60 1.50 1.60
AP #12 1.60 1.50 1.50
AP #13 1.50 1.40 1.60
AP #14 1.50 1.50 1.60
AP #15 1.70 1.50 1.50
AP #186 1.60 1.50 1.50
Sum of Square Root of AP's 19.9 19.7 20.2
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.25 1.23 1.26
Average Temperature (°F) 670 667 672
Static Pressure (in. H20) 2.1 2 2.1
Stack Diameter (in.) 23.5 23.5 23.5
Stack Area (ft2) 3.01 3.01 3.01
Stack Velocity (ft/min) 6165 6088 6245
Stack Flow,wet (ACFM) 18570 18338 18811
Stack Flow,dry (SCFH) 4.82E+05 4.74E+05 4.88E+05

Testing By Cubix Corporation, Austin, Texas




?YB38313385

CLERN RIR ENG.
Volatile Organic Larbon by Method 25

F-682 T-652 P-018 MAY B4 *92 11:16

Client: __Fuoripa GrAS : 'Projeét#

Plant: _MALES o F AZ Srmripr Sample Location: CM—'-? LAt J

Operator: A JL L2 IS Date: 3 - 16 T2

Run Number: c.—1 - Sample 102 __ —7

Tank Number: L‘f T-1 94~ . Trap Number: _fo 3.5

Sampling Train 1D#,___ %k, 26/ ') % CO2: S, B

Side: Left/ Righte__#= [ w0, ¥ 2l

Start Time: f‘? Zg & Stop Time: 7 Ed

Pressura Readings Manomgtg;ra"k VacuumGauge Barometn':.: Pressure Ambient-Témperatur'e

: mm Hg?in Hg mm Hg/in Hg mm Hg /in Hg - C/F
Pre Test 2800 29, 70 29, 9¢ é’ 7
Post Test o, b O 7., S/d -V ZF, ? & P '
FPbo EW

Lgak H.a.te Allow:ljg K 23\)131 - b!ad(.gzlal;:eading iPP ﬁPO:ssuthChange (:n Hg) { © i .
7 /I R R R e i

PO.St Test / , /7 4‘? 7 0 0 3: lﬁ:ﬁ;ﬁ:?rdég 33!5:120(‘;:()mgpr0x f'OO o]

Gauge Flowmeter '

e | Voo |saing | T | s

g0 128.70 | 3% <l 33 .<1é,:_>

835 \z1zo0 3 265 | 265

G40 128592 | 25 | Re2 1265

1845 2,20 | 2 | Z04 655

52 (2100 | BC 26t 12

84S oD 1. 3S 205 | 206G

900 /.00 | 32 265 1260

Jox 580 | 28 265 |2l b9 est Ao
90 127D | 32 |RLb | 50klbk] /
g1< 112, 3() 20 1267 267

920 111,20 25 1247 [oabs | &livsT  Frou
695 ozp | 37 Rz | 25| 7 ~
9720 17.50 | 29 267 | 26§

ML




7@89913385 CLEAN AIR ENG. F-682 T-652 P-839 MARY 84 92 11:17
Volatile Organic Carbon by Method 25 -

Client: F/afv;a'éu_ G5 71 KNS " Project #:

Plant: - Wf ) -2 "# - Sémp!e Location: Enrg /@ ? ‘
Operator: A, [ LK Date: 3.244Lg >
Run Number: @/"'"’Z/ ' - Sample D C — 2
Tank Number: g 7. —_ /O 2 Trap Number: C’ - =2 7
Sampling Train 1D#:__£2 Z‘é! 2 . % CO2: 5 4
Side: Left/ Right__SASAD/ € [/ % H20: £ 9, ‘7[
Start Time: 7%/ : Stop Time: ? @ gﬁ’
Tank Vacuum Barometric Press i ' :
Presstre Readings Mancmeter Gauge Om: I(i: }:es uré | Ambient Temperature
mmHg/inHg ~° mmHg/inHg Lmmiginig . . C/F
Pre Test | 2809 24,40 | 29499 73
pstTest | (p O | 7.20 122,99 78
" FPbo
Leak R Tank* (InHg) _ Trap AP = 01 vt
Ea ate A"Q\Vab!e Actua] . b]ad( ball reading AP = P.’ESSUI‘E ChangE (in Hg)
. , ‘ . F = Sampfing Flow Rate cc / min
Pre Test- /, 046{_@ : 0 : ' @ Pb = Baromatric Pressire (in Hg) .~ '
. ' . & = Lmak Check Tima Pariod (min) .
PO.St Test / t O 4’749 0 D. Vt = Sample Train Volume (cc); approx 100 cc
Clock Gauge Flowmeter ' Probe Temp | Filter Temp

Vacuum . | Setting -
{In Hg) {sitver bali)

777 78 ub| 32 | Zhslbes P
Z zas

Time ciF | ciF |, |Nates

7200 127 720F 2< | =l & 1266

005 |25, 6p | B5 | REe7 12606 | I

/D10 V25, (0 | Z0° 2671207 | iest [l

/OIS 121. 50| 25 | 20 71247 |

[02D1]9,20 | 35 | D257

(02851740 | 35 | 2671207

/2%2 15,30 | Z3 | 2671 267

j035 14,20 | 30 [ 267 | 267

/040 |/3ID 128 | 2 67| 267

[0441/2.80| R5 1262|267 test o

/3301 9.90 37 | 207267 J '
25 et /1 267

10551 7.00




7P89913395 CLEAN AIR ENG. F-682 T-652 P-B1D MAY B4 *S2 11:18
Volatile Organic Carbon by Method 25
Clierg: 7/4 % 7’7’21/1/)" ' ’Project#
Plant: - M C"// LOU pME '5#'; /7 Sample Location: _g)\ g I'ne ]
Operator: ST . L ~ 25 Date: 2 '7'6 q%
Run Number; C:/'— 3 /- - Sample ID: _ C—3
Tank Number: =y 4“/ ~ Trap Number: /\'/ "5 Q/
| Sampling Train 10#: 2619 %wCoz. 9 A0
| Side: LeRt/ Right: SAAM/@/& v*]-' w02 90D
Start Time: / (0 Q0. Stop Time: (72O d
pressure Readings Manommr‘rank VacuumGaugB Barometiic? Pressure | Ambient Temperature
o mm Hg / in Hg mm Hg /in Hg cmmHg/inHg CIF .
Pre Test 28.20 Z? o0 29, 99 78
Post Test Lo, 4O Q ﬁ& <320, 0O ' B4
FPbg
Leak Rate Allow::lg K ) o ;Ela: ; b!a'ckzg?leeading is : F;(:ssur;/éhange (in Ho)
e | j0f7n] O | 0| Ll
Ptest |/ 08D /D | O | W %:;;2%?;‘;3;5;2%‘;:;":‘@ focs
Gauge Flowmeter = 'm | &
el o R e
1/00 128,20 | 25 |27 | 267
11 OS5V 2200 | 25 0?7 | 2t
/[0 | 26.20] 368 |z4L2 |27
11 /5 12480 39 | Ze7 | 267
1120 122701 3§ 1267 12067
1125 12080] 33 |567 1267
1/ %0 | #2,00] 20 |267 [<2L3 |
I 75 /o 4D] 28 |2p7 | 267 | Ad,vst Fow
(924,00 35 |27 205 U
1/FN 2, FO | 25 267 | 267
177010, 50| 35 |27 |67
/L8518, 10| 85 | oLy | 26
200 14, 20| 32 |26 01@7

lif
i

11
|




7A839913385

CLEAN AIR ENG.

F-682 T-652 P-014

Volatile Organic Carbon by Method 25

MAY B4 '92 11:21

Client: F/ew&/z CAS - TS ' Project #: :
Plant: - fME/A{?U#U(? e Sample Location: .572&/-/(/& — &
Operator: S, LF. K Date: 2/ :27/ 7z 2 .
Run Number: i ( ”@’Ly - Sample 1Dz _ / C—L{:/
Tank Number: 4 T /?3 Trap Number: X - Y
Sampling Train 1D#:___2fe [ 4 % COZ: S - )
Side: Léﬂ/Rigﬁt- 5;9«-4{)/9_ -~z % H20: 5 S
Start Time: f/ é> / 7 Stop Time: / / / 7
. Tank Vacuum Barometric Pressure | Ambient Temperature
Pressure Readings ma;‘lna:{c;n;?rl‘e;!g | mm?izu/gian g -mm Hg /in Hg - CIF .
Pre Test 2 7. 90 a’?@@@ ’Z a{ LK @7
Post Test ”5’;'30 . 5:2 O ' 30,/2. 76
FPbo
Leak Rate Allowgszk " ;{Cg“)-!é' - b!é&lgﬂ?eading 'i:n F;?:ssur\e/tChange (in Ha)
Petest | £, 05 | O | D | i aemark prasirs (atig).
PostTest |/ e | (D | D) ] W Sampie i Ve o perox foocs
Gauge Flowmeter .
O T Mt haes
DT 122,80 35 |26 7 12468
/P22 | 2RESD) B33 |20 7 7
102712390 30 A7 L2668
103212280 28 AT [A69
1039 12/z0 | 25 [Lr7 208 | didiwl~ Fbwd
(paz/9a0 | B35 |27 268 [/ -
1047 7AD | 35 (A7 L2@F
In X2 |[5720 2z |alt7 1268
IS 3,10 35 267268
1ozl 40 | 39 |27 (2464
(1 O712. 20 | 33 |2b7 |65
(112730 | 20 |%) |R6Z
1/ 7 1540 35 u@-?? 265

!H 1“,

il

|




7089913385

CLEAN RIR ENG.

F-682 T-652 P-@15

Volatile Organic Carbon by Method 25

MAY @4 *92 11:22

Clent: _ fopprda _ EFES Project #: Engiive L.
Plant: - 2 vrae. : Sample Lacation: S:?éi c A
Operator: . A LA /Z Date: 3= 772
Run Number: CQ C;""'v - Sample 1D ' :
Tank Number: 4 -T‘ . /? ? Trap Number: E < 33
Sampling Train D#-___2-&.[ & . o CO2: 4. '
Side: Lett/Right,___So##tp /@ = 7 _ % H2O: Ce. |
Start Time: ,/j/ Z{f Stop Time: ./ 2 29
Pressure Readings M t rT ank VacuumGauge Barometri(:‘. Pressure Amblant Témperatufe
' mma;;:n/]?neHg .. mmHg/inHg /mm Hg /in Hg C/F
Pre Test 2800 |- Z29.000 30, | 2- G2
Post Test 34:6 3, 8@ | B, 12 5,2,
Leak Rate Ancw::l:k- o 233:51 : 'b’_aa"gﬁeeading 2:: ) l;’?:ss&rlltcthanga (in Ha)
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Table of Carbon Concentration for Method 25.
Samples collected by Cubix Corp. at Florida
Gas & Trans on 3/26/92 and reported on 4/30/92.

Carbon Concentration

7
|
i i { Total i Total } Conden- i Noncon-
| , l | ' sible ldensible
| |Sample - (Mc) | (C) ‘ (Ccm) | (Ctm)
| Source ,Run ID # I(mg/dscm), (ppnv) | (ppmv) , (ppmv)
| l | I — | |
{MELBUORNE}C—l ; 216.4 { 433.4 } 419.1 { l4.4
| STATION | | | | |
| |C—2 * | 632.8 | 1267.5 | 1255.6 | 11.9
{ IC—3 { 182.9 { 366.2 { 361.4 I 4.9
I i I I [ [
Compiled By: J}\/""M t}tf_z On -/ 7;
j/ .J/ Page 1
Approved By: <&/ on: sr27%-

*

Sample leaked during preparation, which could

cause high results.




Job No. 8160
Client Cubix
Disk/File 8160M1

Plant:

c-3
4T41
X32

Florida Gas & Trans.

Sample Loc. Melbourne Station
(In/Out) Engine #1

3/26/92

— = —  —— — — . — " — ——— —— — ——— ——— ——— — t—

Page No. 2 Date
Preliminary Data-—--—--=~—=——--c—mmm
Run No. C-1 c-2
Tank No. 4T194 47103
Trap No. B35 Cc37
Tank Volume V(cc) 4034 4016
Field Data--—=~——————~—
PTI (mm Hg) -711 -711
TTI (F) 69 73
PbI (mm Hg) 761 762
PT (mm Hg) -168 -163
TT (F) 72 78
Pb (mm Hg) 762 762
Noncondensible Organics

PT(Lab) (mm Hg) -202 -200
TT(Lab) (F) 77 77
Pb(Lab) (mm Hg) 743 743
PTF (mm Hg) 936 922
TTF (F) 77 77
PbF (mm Hg) 743 743
Ba (ppmv C) 0.1 0.5
Ctm 1 " (ppmv C) 4.4 4.4
Ctm 2 (ppmv C) 5.3 4.8
Ctm 3 (ppmv C) 4.7 4.0
Avg. Ctm (ppmv C) 4.8 4.4
RSD Ctm (%) 9.5 9.1
Condensible Organics=—-———=——mrm—ce—mmm e — —
ICV Tank No. 4T5 4T224
ICV Tank, Vv (cc) 4008 4262
PFI (mm Hg) -736 -734
TFI (F) 77 77
PbFI (mm Hg) 743 743
PF (mm Hg) 924 922
TF (F) 77 77
PbFf (mm Hg) 743 743
Bt (ppmv C) 3.0 0.8
Ccm 1 (ppmv C) 141.1 381.2
Ccm 2 (ppmv C) 143.5 387.8
Ccm 3 (ppmv C) 141.0 398.4
Avg. Ccm (ppmv C) 141.9 389.1
RSD Ccm (%) 1.0 2.2
Total Gaseous Nonmethane Organics (TGNMO)
Vs ' (cc) 2866 2841
Dil. Factor (Non) 3.059 3.047
Dil. Factor (Con) 3.018 3.233
ct (ppmv C) 14.4 11.9
Cc (ppmv C) 419.1 1255.6
Ct+Cc= C (ppmv C) 433.4 1267.5
Mc (mg C/dscm) 216.4 632.8




Table of Carbon Concentration for Method 25.
Samples collected by Cubix Corp. at Florida
Gas & Trans on 3/27/92 and reported on 4/30/92.

Carbon Concentration

T T

| |

1 i ‘ Total i Tota141 Conden- i Noncon- {
| , , | | sible ,densible |
| |Sample - | (Mc) | (C) |-~(Ccm) | (Ctm) |
, Source |Run ID # I(mg/dscm), (ppmv) , (ppmv) | (ppmv) |
l \ I | | I ' |
{M LBUORNE{C 4 { 130.4 { 261.1 { 192.6 { 68.4 {
| STATION | | | | | |
| |C--5 | 158.5 | 317.5 | 254.5 | 63.1 |
{ fC—G } 164.5 { 329.5 { 264.9 { 64.6 {
i I i i I ! |

Compiled By: VJZ~A{Z;4AI7 .\:?“fZA on: S -/-94

// V Page 1

Approved By: =< On: <SA/%1
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Job No. 8160 Plant: Florida Gas & Trans.
Client Cubix Sample Loc. Melbourne Station
Disk/File 8160M2 (In/Out) Engine #2
Page No. 2 Date 3/27/92
Preliminary Data~——————————~—cm
Run No. C-4 C-5 C-6
Tank No. 4T193 4T197 4T119
Trap No. XY B233 NO 8
Tank Volume V(cc) 4006 3967 4043
Field Data——-~-———~——=—~—— -
PTI (mm Hg) -709 -711 -709
TTI (F) 69 82 82
PbI {(mm Hg) 765 765 765
PT (mm Hg) ~-135 -86 =124
TT (F) 76 82 84
Pb (mm Hg) 765 765 765
Noncondensible Organics------—--——=-—--——ce——m—wo—mo—n
PT(Lab) (mm Hg) ~-162 -134 -164
TT(Lab) (F) 78 77 77
Pb(Lab) (mm Hg) 750 750 750
PTF (mm Hg) 926 928 930
TTF (F) 77 77 77
PbF (mm Hg) 750 750 750
Ba (ppmv C) 0.2 0.1 0.7
ctm 1 (ppmv C) 24.8 23.7 22.4
Ctm 2 (ppmv C) 22.9 23.2 22.2
Ctm 3 (ppmv C) 23.3 23.2 24.0
Avg. Ctm (ppmv C) 23.7 23.4 22.9
RSD Ctm (%) 4.2 1.2 4.3
Condensible Organics-—-—--~———=————m—m—m—mm e
ICV Tank No. 47188 47252 4T80
ICV Tank, Vv (cc) 3971 4260 4047
PFI (mm Hg) -740 -740 -740
TFI (F) 78 77 77
PbFI (mm Hg) 750 750 750
PF (mm Hg) 920 922 930
TF (F) 77 77 77
PbFf (mm Hg) 750 750 750
Bt (ppmv C) . 2.3 1.3 2.6
Ccm 1 (ppmv C) 68.8 88.8 92.9
Ccm 2 (ppmv C) 69.9 89.0 91.9
Ccm 3 (ppmv C) 68.8 89.3 95.4
Avg. Ccm (ppmv C) 69.2 89.0 93.4
RSD Ccm (%) 0.9 0.3 1.9
Total Gaseous Nonmethane Organics (TGNMO) =
Vs (cc) 2979 3179 3017
Dil. Factor (Non) 2.917 2.710 2.914
Dil. Factor (Con) 2.881 2.900 2.917
ct (ppmv C) 68.4 63.1 64.6
Cc (ppmv C) 192.6 254.5 264.9
Ct+Cc= C (ppmv C) 261.1 317.5 329.5
Mc (mg C/dscm) 130.4 158.5 164.5

H
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APPENDIX B:
EXAMPLE CALCULATIONS



MOISTURE CONTENT
refers to test run C-1

V1 = initial dry gas meter reading = 913.010ft3
V7 = final dry gas meter reading = 938.500 ft3
Vet = total gas sample volume collected (ft3)

V2-V1
= 938.5- 913.01 = 25.49 {13

M1 = initial weight of impinger train = 2455.1g

M3 final weight of impinger train 2502.3¢g
MWC = total weight gain of all impingers (g)

= My - M1 = 2502.3 - 2455.1

= 472¢g
K4 = dry gas meter factor (unitless) = 0.9904

Vcorrected = .Vnet xKq= x
= 25.49 x 0.9904 = 25.245 ft3

1.335 liters weighs 1 gram at standard conditions
499.4 = Gas constant

Ppar = barometric pressure (in Hg) = 29.96

T = temperature of gas DGM (F°) = 103
Fw = moisture fraction by volume
volume H»O collected in impingers
= vol. H20 collected + volume gas dry gas collected
MWC x 1.335

=(MWC x 1.335 ) + ((( Vcorx Ppar ) / (T +460)) x 499.4)

= (47.2 x 1.335)
(47.2 x 1.335) + (((25.245 x 29.96) / (103 + 460)) x 499.4)

= (0.086 moisture



MOLECULAR WEIGHT
refers to test run C-1

MWHh,0 = molecular wt of HyO = 18 Ib/lb-mole
MW 0, = molecular wt of CO = 44 1b/Ib-mole
MW, = molecular wt of O3 = 32 1b/lb-mole
MWpN, = molecular wt of No = 28 Ib/lb-mole
Ccoz = concentration of CO2 = 5.0(from Orsat)

Cos = concentration of O2 = 12.0(from Orsat)
CN2 = concentration of N2 = 1-(Cco,; +Co3 ) = 0.83
Fw = moisture fraction = 0.0860

Fq = dry gas fraction = 1 - Fw = 0.914

MW = molecular weight of stack gas (Ib/Ib-mole)
= wtof H O + wt. of CO2 + wt. of O + wt. of N2

= (MWH20 x Fw )+ (F4 x (MWco: x Ccoz) + MW, x Coz) +(MWN; x CN2)))
= (18 x 0.0860) + (0.914 x ((44 x 0.050)+(32 x 0.120) + (28 x 0.83)))

= 28.31 1b/Ib-mole



STACK GAS VELOCITY AND FLOW RATE
refers to test run C-1

Kp = pitot tube factor = .84

AP = pressure difference in stack as measured (in. H20)
(VAP)avg = average of square root of AP's = 1.208

Ts = stack temperature = 652 Fo = 1112 Re

Py = atmospheric pressure (in Hg) =29.96

Py = stack static pressure (in. H2O) = 2.0

Ps = absolute stack pressure

=Py, + ( Pg x .0735 inHg /inH20 ) = 30.107 in. Hg

V = stack velocity (ft/min)
= 5128.8 x Kp x (VAP)avg x \/(Ts / (Ps x MW))

= 5128.8 x .84 x 1.208 x V(1112/ (30.107 x 28.31)
= 5944.43 ft/min

Q. = stack flow rate (ft3/min)
=V x A, where A= area of stack = 3.01 ft2
= 5944 .43x 3.012 =17904.62 ft3/min

Qd— stack flow rate on dry basis at standard conditions (SCFH)
= Qa x1059x (Ps/Ts) x Fd
= 17904.62 x 1059 x (30. 107/1112) x 0.914
= 4.69 x 105 SCFH



FLOW RATE DETERMINATION BY F-FACTOR (EPA Method 19)
refers to test run C-1

Qr = estimated fuel flow = 16730 SCF/hr

FpTUu = heating value of gas = 1022 BTU/SCF

F = O3 F factor = 8635 SCF/MMBTU

Coz = concentration of Oy = 12.20 %(from analyzer)

Qg4 = stack flow rate on dry basis at standard conditions (SCFH)
=Qrx FgTy x 10-6 x F x 20.9 / (20.9 - Co2)

= 16730 x 1022 x 10-6 x 8635 x 20.9/ (20.9 - 12.20)
= 3.55x 105 SCFH

With CO2 F-factor (i.e. F=1022), same calculation is used except for
final term......

Qd =0Qf xFpTUu x 106 x F x 100/CCO2
= 16730 x 1022 x 10-6 x 1022 x 100/5.04
= 3.47 x 105 SCFH ,
* For calculation of f-factor and heating value of fuels, see Appendix H.



MASS EMISSION RATES
refers to test run C-1

NOx = concentration of NOx = 136 ppmyv
CO = observed concentration of CO = 342 ppmv
VOC = observed concentration via EPA Method 25 and 18
= 43.0 ppmv
1 SCFNOx =11.94 x 10-8 Ibs
1SCFCO =7.26 x10-81bs
1 SCF Cl(methane) = 4.15 x 10-8 Ibs
Qd = stack flow rate = 4.69 x 105 SCFH
ENOx = mass emission rate of NOx (Ib/hr)
=NOx x Qd x 11.94 x 10-8
ENOx = 136 x4.69 x 105 x 11.94 x 10-8

Enox= 7.61 b/hr
Eco = 11.64 Ib/hr
Evoc= 0.836 1b/hr

HP = engine horsepower = 2708 hp
454 g=101b -

ENOx (g/hp-hr)= ENOx X 454 / HP
= 7.61 x454 /2708
ENOx (g/hp-hr)= 1.275 g/hp-hr
ECco (g/hp-hr)= 1.95 g/hp-hr
EvOC (g/hp-hr)= 0.140 g/hp-hr



Stack Gas Flow Rate via AGA Carbon Balance Method
Refers to Test Run #C-1

CO + THC /(as C1) + CO2
(342 + 1242) / 10000 + 5.04 = 5.198 %

Qr = fuel flow = 16730 SCF/hr
Cf = carbon content of fuel (from fuel analysis) = 1.023
Ce = exhaust gas carbon content

Q = stack flow rate

= Qf x Cf x 100/ Ce
16730 x 1.023 x 100 / 5.198
3.29 x 105 SCFH



SO2 Emission Rate from Fuel Analysis
Refers to Test Run #C-1

S = sulfur content of fuel = 0.107 grains/100 DSCF
7000 grains = 1.0 1b ‘

Qf = 16730 SCF/hr
SO2 = mass emission rate of SO2
= S/100/7000 x Qs

= 0.107 /100 /7000 x 16730
= 0.0026 1bs/hr



Moisture Content via Stoichiometry
Refers to test run #1

H = Ambient humidity (via psychrometer) = 0.0107 1b/Ib air
02 = O2 concentration in stack = 12.20%
F = wet basis O2 F-factor (from fuel calcs)
.=10643 SCF/MMBTU
FW = moisture F-factor = 2008 SCF of H20/MMBTU
CM = combustion moisture % at 0% O2
Fw/Fx 100 = 2008 /10643 x 100
18.86 %

in

Fw = moisture content

(CM x (20.9 - 02)/20.9) + (H x 64.3)

(18.86 x (20.9 - 12.20)/20.9) + (.0107 x 64.3)
8.54%

o



APPENDIX C:
QUALITY ASSURANCE ACTIVITIES
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Quality Assurance Worksheet: Melbourne Compressor Station

CERTIFIED GAS |[INITIAL CALIBRATION: ZERO and SPAN ZERO and SPAN ZERO and SPAN
INPUT & LINEARITY CHECK TEST |CALIBRATION CHECK k| TEST |CALIBRATION CHECK TEST |CALIBRATION CHECK
Concentration] Target Initial Difference RUN Final Drift RUN Final Drift RUN Final Drift
(% or ppm) | (% Chart)| (% Chart) | (% Chart) #C1 (% Chart) | (% Chart) #C2 (% Chart) | (% Chart) #C3 (% Chart) | (% Chart)
NOx Avg. ppm Avg.ppm : Avg. ppm
zero 0.0 2.0 2.0 0.0 136.0 23 03 141.0 20 0.0 147.0 2.2 0.2
low 157.7 17.8 17.8 0.0 9o Chart n.a. n.a. 9 Chart n.a, n.a. 9o Chart n.a. n.a.
mid 406.4 42.6 419 -0.7 29.2 81.6 -17 30.2 834 0.1 314 84.0 0.7
high 888.1 90.8 90.7 -0.1 n.a. n.a. n.a, n.a. n.a. na.
full scale 1000.0 500.0 500.0 500.0
CO Avg.ppm Avg. ppm Avg. ppm’
Zero 0.0 50 50 0.0 342.0 50 0.0 345.0 50 0.0 355.0 5.0 0.0
low 150.0 203 20.6 0.3 9 Chart n.a. n.a. % Chart n.a. n.a. 9% Chart n.a. n.a.
mid 401.0 453 46.3 1.0 734 856 04 74.0 85.2 0.0 76.0 854 0.2
high 918.0 96.5 96.5 0.0 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 1000.0 500.0 500.0 500.0
02 Avg.% Avg.% Avg.%
Zero 0.0 10.0 10.0 0.0 12.20 10.0 0.0 '10.1 0.1 11.90 10.1 0.1
low 399 26.0 26.1 0.1 9 Chart n.a. n.a. % Chart n.a. n.a. 9% Chart n.a. n.a.
mid 7.98 419 425 0.6 58.8 423 04 10.0 424 05 57.6 423 04
high 17.90 81.6 82.1 0.5 82.0 04 82.0 04 82.0 04
full scale 25.0 25.0 25.0 25.0 :
CcO2 Avg.% Avg.% Avg.%
zero 0.0 2.0 2.0 0.0 5.04 2.2 0.2 5.10 20 0.0 5.08 2.0 0.0
low - 3.18 17.8 174 -0.4 9 Chart 330 -0.8 % Chart 332 0.6 % Chart 330 0.8
mid 7.99 420 419 -0.1 524 829 1.0 53.0 814 -0.5 52.8 81.2 0.7
high 17.99 92.0 91.8 -0.1 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 20 10.0 10.0 10.0
THC Avg. ppmv Avg. ppmv Avg. ppmv
zero 0.0 50 5.0 0.0 1135 50 0.0 1195 50 0.0 1140 6.8 1.8
low 395 129 13.1 0.2 9 Chart n.a. n.a. 9% Chart n.a, n.a. 9% Chart n.a. n.a.
mid 823 21.5 21.8 0.3 27.7 n.a. n.a. 28.9 n.a. n.a. 278 n.a. n.a.
high 4000 85.0 85.0 0.0 844 -0.6 85.7 0.7 86.7 1.7
full scale 5000 5000 5000 5000

Testing by Cubix Corporation, Austin, Texas




Quality Assurance Worksheet: Melbourne Compressor Station

CERTIFIED GAS ZERO and SPAN ZERO and SPAN ZERO and SPAN
INPUT TEST |[CALIBRATION CHECK TEST |CALIBRATION CHECK TEST |CALIBRATION CHECK
Concentration| Target RUN Final Drift RUN Final Drift Final Drift
(% or ppm) |(% Chart) #C4 (% Chart) | (% Chart) #C5 (% Chart) | (9% Chart) (% Chart) | (% Chart)
NOx Avg. ppm Avg. ppm
zero 0.0 2.0 66.0 2.0 0.0 794 1.8 -0.2 2.1 0.1
low 157.7 17.8 % Chart n.a.. n.a. % Chart 81.6 . 0.8 81.0 0.2
mid 406.4 42.6 15.2 81.4 -1.9 41.7 n.a. n.a. n.a. n.a.
high 888.1 90.8 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 1000.0 500.0 200.0
CO Avg. ppm _ Avg. ppm
zero 0.0 5.0 3340 5.0 0.0 3400 5.0 0.0 5.0 0.0
low 150.0 20.3 9% Chart n.a, n.a. 9% Chart n.a. n.a. n.a. n.a.
mid 401.0 453 71.8 854 0.2 73.0 854 0.2 - 85.5 03
high 918.0 96.5 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 1000.0 500.0 500.0
02 Avg.% Avg.%
zero 0.0 10.0 12.53 10.0 0.0 12.48 10.0 0.0 10.0 0.0
low 3.99 26.0 % Chart n.a. n.a. % Chart n.a. n.a. n.a. n.a.
mid 7.98 419 60.1 423 04 59.9 423 04 422 03
high 17.90 81.6 82.2 0.6 82.2 0.6 82.1 0.5
full scale 25.0 25.0 25.0
Cc0O2 Avg.% Avg.%
zero 0.0 2.0 4.85 2.0 0.0 4,74 2.0 0.0 2.1 0.1
low 3.18 17.8 9 Chart 329 -0.9 % Chart 3238 -1.0 33.1 -0.7
mid 7.99 42.0 50.5 83.2 1.3 49.4 81.6 -0.3 81.2 -0.7
high 17.99 92.0 n.a. n.a. n.a. n.a. n.a. n.a.
full scale 20 10.0 10.0
THC Avg. ppmv Avg. ppmv
zero 0.0 5.0 1350 5.0 0.0 1550 5.0 0.0 5.0 0.0
low 395 129 9% Chart n.a. n.a 9 Chart n.a. n.a. n.a. n.a.
mid 823 21.5 32.0 n.a. n.a. 36.0 n.a. n.a. n.a. " n.a.
high 4000 85.0 84.7 -0.3 86.1 1.1 86.0 1.0
full scale 5000 5000 4 5000 '

Testing by Cubix Corporation, Austin, Texas
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Reglonal Sales Manager

TR T

Environmental Instruments Divislon

108 South Street

Hopkinlon, Massachusaells 01748

(617) 435-5321

/0% KAW""W SERIAL NO."' ‘105"1 4‘7:5‘/ — [ 8

CONCENTRATION PPM

0

R/

2y

L 4

| ‘,? a?/Z

ANALYZER
OUTPUT RESPONSE

< 1P

Lty

L SPosy

< 100y

$ OF SPAN



Continous Emission Analyzer
Interterence Response Tests

Date: 7/8R%
Technician:__REA /7]

Analyzer Type:__ lAprma Borsicomeats!

Analyzer Model: flpde/ 43  éa A‘[z’crém/ﬁﬁo», A’nx/zrr
Serial Number:_#¥=23576-2/D

Analyzer Test Range D_—Z%vphv

Test Gas Analyzer Response Response
Type Gas Concentration Conc}gﬁl%tration % of Range Ratio
Al'/' CO Frre 0.0 /(/(/7] o '
£9, /0 49 427 0. D | beh
Co-.’}&'l J278/8 % ~ 0.2 / . T4 ‘}72*0 025% M//7
(o f: 2435 /20 - 0.3 [ = 0,014/ 10D ‘
Air Do 0.4 | CO_frpiiity 7
o 126 rorv 0.4 i D.002
0y 392 ng . 0.Y [ 0.0001 |,
S0, B O) fpry D2 | Do S~ /f[//
Pr:%/caﬂ.': _:ZL{O;[VCM/ D, Y vV H, 002

4// ] mlf"rf/;rf’/ il

). : E
n2s g e
-~



Tr T Oo Auwcor s n

~Continous Emission Analyzer
Interference Response Tests

Date: l//é /%Z‘
e

Technician:
Analyzer Type: SEAVOMER O, AmMALY2ET
Analyzer Model: |7 _

Serial Number:___o & 20 Rl (271
Analyzer Test Range:__ Q2 [ ¢

Test Gas Analyzer Response
Type Gas Concentration  Concentration % of Range

CO YU gan <05 % g5

Y 2 = 46 oldh L. 0L % e
C O B, L. pL
A CLE 4Pk < -0 5%

c. .
.4~

Response
Ratio



Tr CO, Hypriu g
Continous Emission Analyzer
Interference Response Tests
Date: 1/16 /72
Technician: /=
Analyzer Type: ,C—@"—
Analyzer Model:- S gAuo MEAX 1309
- Serial Number: olYlY  TEEE B4 T
Analyzer Test ‘Range: ©- ”‘;P
Test Gas Analvier Response Response

Type Gas Concentration  Concentration % of Range Ratio
. ) . 0

O LV - WO W

S O s £ 22, Lo
Ss 20. 2 o3y, s
NOy 935 Z . 05% 2.4




Response Time Data Sheet

Date: 3/24/87

Plant:-— /44_/574’% 07%/,:4
Technician__ /A /D

. Sample Manifold Press.. NAPLY!
Sample Line Length. ) %2 {t.
Pump Model Nos£=3 _ Dia-purg

Ana]yzerl )\20( nn«J\r/7ff Or:/f-e;.. /}nc.};, 2
Model: | TECO  1oAR Teledune 320 AX
Range: . 0 =10C0 _pem - N-=-25 %Y .
Span Gas: 900 2 2 Ao, Airz 20.6% O
Upscaie Response - 65~ 32 'M.;

Ll , , )

,-faO . I?O
Average - bl 26 M.,;
Downscale Response < g 96 .

| 6S - , 90

Average | A &8 i
Comments:

3/8//54»/0/3 s
]_:5/00 Conclpnsr



€ e
?évf
E fon

BEST AVAILABLE COPY

Instrumental Analysis
Quality Assurance Data

Date: Z/25/a2
Plant: = GEeT  MelBeoopwE Comppiilson  SrhToow
Technician: _LE YR R/<

NOx Analyzer: NO2 to NO Converter Efficiency Test

NO Calibration Gas:_6& €<\ ppm
Dilutent Gas: Air (20.9% oxygen)

NOX % Decrease NO
Concentration from [nitial Concentration
(ppm) Concentration = (ppm)

Initial Concentration 56 2 k- S < 2.5

10 minute Concentration . $é < L.Aa 37 D

20 minute Concentration S5 4 . & 2, 30

30 minute Concentration s ). < /4 &

Sampling System Bias Check

Calibration  Full Direct Thru-Probe System
Gas Scale Calibration Sample System Calibration
Concentration Span Response  Response Bias
Analysis (ppm) {ppm) (ppm) (ppm) (% of Span)
Zero Gas -
NOX - 70/9“’[ | 0D qﬁg,@ Ho 5. O ”6'3%
S02 -
. o
NS« ,57.7 2590 RS 15 % & Ve
THC dpo©  svlo Yoo Uooso S /o

THC  deon  §0909 yyey 3924 — 28

% Calibration Bias = (Thru-Probe Responss) - (Direct Calibration Responss) X 100 *
Full Scale Span

¥ NOTE- Faguation per EPA Method 6C (40 CFR 60 Appendix A)



Table of Carbon Concentration for Method 25.
Audit samples collected by Cubix Corp. at Fl.
Gas & Trans on 3/26/92 and reported on 4/30/92.

Carbon Concentration

#470B

T
I

(ﬁ i ’ Total f Total i'Conden- i Noncon-
| | , I | sible Idensible
| ISample - | (Mc) | (C) | (Ccm) ' (Ctm)

| Source |Run ID # |(mg/dscm)| (ppmv) | (ppnmv) | (ppmv)
| | | \ | |

{ AUDITS { #470A { 110.7 { 221.8 { 89.3 { 132.5
, { { 806.8 { 1615.9 1 131.8 { 1484.1
! I I ! i [

Compiled By:

Approved By:

‘/j,.a/ﬁj TJ":L on: ___ s-/-%2

Page 1




Job No. 8160 Plant: Florida Gas & Trans
Client Cubix Sample Loc. Audits
Disk/File 8160 (In/Out)

Page No. 2 Date 3/26/92
Preliminary Data——~—===——c e
Run No. Audit #473B Audit #473A
Tank No. 4T128 4T107
Trap No. X23 Cc7
Tank Volume V(cc) 4033 4010
Field Data--——=—====-—-=mm
PTI (mm Hg) -711 -709
TTI (F) 85 82
PbI (mm Hg) 760 760
PT (mm Hg) 0 0
TT (F) 82 78
Pb (mm Hg) 760 760
Noncondensible Organics—————=——————=——e———m———m———————
PT(Lab) (mm Hg) 24 4
TT(Lab) (F) 78 78
Pb(Lab) (mm Hg) 734 734
PTF (mm Hg) 924 920
TTF (F) 78 78
_PbF (mm Hg) 734 734
Ba (ppmv C) 0.2 0.1
Ctm 1 (ppmv C) 56.3 642.8
Ctm 2 (ppmv C) 56.7 627.8
Ctm 3 (ppmv C) 56.9 639.3
Avg. Ctm (ppmv C) 56.6 636.6
RSD Ctm (%) 0.5 1.2
Condensible Organics—-—-———-——=—c———mmmem—mmmm—
ICV Tank No. 4T143 4T266
ICV Tank, Vv (cc) 4047 4270
PFI (mm Hg) =720 -722
TFI (F) 78 78
PbFI (mm Hg) 734 734
PF (mm Hg) 1840 940
TF : (F) 78 78
PbFf (mm Hg) 734 734
Bt (ppmv C) 2.6 0.8
Cecm 1 (ppmv C) 26.6 52.1
ccm 2 (ppmv C) 27.2 53.9
Ccm 3 (ppmv C) 27.2 53.7
Avg. Ccm (ppmv C) 27.0 53.2
RSD Ccm (%) 1.3 1.9
Total Gaseous Nonmethane Organics (TGNMO)=

Vs (cc) 3678 3675
Dil. Factor (Non) 2.348 2.332
Dil. Factor (Con) 3.658 2.513
Ct (ppmv C) 132.5 1484.1
Cc (ppmv C) 89.3 131.8
Ct+Cc= C (ppmv C) 221.8 1615.9
Mc (mg C/dscm) 110.7 806.8




APPENDIX D:
CALIBRATION CERTIFICATIONS



Tay =B BEST AVAILAB d LIVISIVI Uy -
OttbpeCla[ty Uases Scott Envlronmelr:tEal(E'(e)gm‘:)rt;gy,ulr'\:. S ‘:Shipp!d Fros b Scott chhxgan

{':Uur Projact I ' 520006

. .. 1290'COMBERMERE STREET, TROY, MICHIGAN 48084  (313) 589-2950

S ik XRTE .91004

Customer o T
CUBIX CORPORATION . géﬁ ;
1713 FORT VIEW ROAD

t 841 CERTIFICATE OF ANALYSIS - EPA PROTOCOL BASES # # 1 ¢
PERFORNED ACCORDING TO SECTION 3.0.4 - Lo

Certified Per Traceability Procedure # B A Dylind!r Nunbar AAL-9912

Protocol § | :

g 1"'tion Date 1 - 1892
AUSTIN, TX, 78704 °

. _ File & poR274 o Dylindnr Pressure 1900 p|1g
Certitied Accuracy 1 % NBS Traceable - R

REFERENCE §T0D EAS ANA: LY1E R

i \%\ ‘Il

4 LAST! CALIBRA- '.

SRM 4 CYLINDER

C T CERTIFIED

: g
CONPONENT - - COKC. ! (CRH 1)  NUMBER CONC, ! mrsmcuzf?g,, ANAL?'H'CAL' PRINCIPLE
................. ] : ———— [ ————
ceeme T I S R R R X |“
NITRIC OXIDE - CTIST T PPN L 1685 AAL-9651 236.0 PBK 1% BECKHAN CHEHILUHINESCENCE
byt e o BNISE AAL- 144&4,@;3145”?" b ISIA RN
: Tl 184 ALK=0036257 \.3;.29 PPR. !
BALANCE BAS 1 NITROBEN W “@\
NITROGEN DIOXIDE 1 77 PPH

e R pi : :
FIRST ANALYSIS , EW E,,;??% SECOND  ANALYBIS DATE 4 2-18-91 !, . CALIBRATION CURVE 2 nd DEGREE
3 ol ' t . ' -l

IERO |  TEBT - i REFERENCE Wt "4 TERD | TEST' ' REFERENCE ! GRN & CONC, .BPLIT . DVN . FITTED PERCENT

BAS | BA8  RESLLTB ) - 7 6A8 RESULTS + 6AS | GAS RESULTS ! BAS REBULTE J! (CRN &) PPM " PT (X) (sV) VALUE  ERROR
(av) | (aV) PPH 1 . CONC, (a¥) - PPN+ (aV) ! (aV) PPN . |  CONC. (av)  PPH I} :

S fmmeee e aee- e R R AP A m- == === 1T 14BS 236.0 100 80,00  236.0 -0.00

0.00 ; 53.30  157.4 4 236.0 PPN 80,00 236.0 + 0,00 [ 53,50 158,0 | 23b.0 PPX 80.00 236,01 07.6 88 70,50 208,41 0,23

0,00 | 53,30 1374 ' 80.00 236.0 + 0,00 ! 53,50 158.0 | 80.00 36,0 ) 145,362 49,10 M4 -0.17

0,00 ! 53,30  137.4 ! © 80,00 2360+ 0,00 ! 53,50 158.0 ! 80.00 236,0 )} 184 97,28 4L 33,00 9754 0,27

i : ' +°0,00 | 54,00 NOX 159.8 | " - 0.0000 0 0,00 10,0000 0,00

. - 4 . ‘ ' 0 0.00 0,00

CALCULATED 1574 ° + CALCULATED 158.0 " 0 0.00 0,00

RESULTS  137.4 + * RESULTS 158.0 I L ‘.-

1974 + 158.0 . 159.8 PPH NOX S L84 97.28 LON 33,00 C97.54  0.27

------ ‘2 i + e e mme- I aecceccnmmmcneccen s am-

AVERAGE 3 157.4 PPH + AVERAGE :  158.0 PPH i1 1665 2360H16H 80.00  236.0 -0.00

+ . ) T

! BNIS - GAS HAHUFACTURER'S TNTERFMLoSbaHghly of this Comvanmmwhkﬁgw'&mmmm thekplmi e,mmyw( ggé,@//bo '




W SCOT SPECIAITY LASES P8t rchrwimn e

1290 COMBERMERE STREET TROY, MICHIGAN 48084 "(313) 689-2950 . . Du; Froject & : 532228A

Shipped Fron 1 Scatt Hichigan

Your PO, R ¢ 92 6000
Customer

CUBIX CURPORATION . . P34 vt CERTIFICAIE F AHALYSTS - EFD FROTOLDL GASES 1 8 090 . Expiration Date : 7-21-93
9225 LOCKHART HKY = S N FERFORHED. ACCORDING T1 SECTICH 3.0.4 C .
~"AUSTIN TX 78747 ' Certified Per Trazesbi Jity ' Frocedure & G{ Cylinder Mumber :'AAL3112
‘ Protecel 1.1 E _ .
- ' . File & FO-2183 Cylinder Pressure 1900 osig
‘ o Certified Accwracy | % HES fraceable . .
LR R AR R R AR AR AR RRRR RN ARRREE S A ‘ ‘ {ef | Conponentfs)
! _ - S N '
ANALYZED CYLINDER ! REFERENCE S§T8 INSTPUME\HTATIUN
E | | : ' : E K
CERTIFIED b OSRH A o~ CYLINDER : gl LAST CALIBRA-
COMPONENT CONC, t  (CRM I)} NUMRER C'JNE. by [ﬁﬂﬂ!hu[‘ELiSERIﬁL # TIUN,:_[.)QTE)\  ANALYTICAL FRINCI{PLE
------------------ ¢ memmmemmeeenee | ' G metmessemeoeoeeoes et memmmmmcmmemeeecbonoa
NITRIC OXIDE . 406,4 PPY i EF;'NAN : 5-927 CHEHILUMINESCERCE
: S 1 G510 ey oo -
‘ o { .:;_-"77ﬁl08 B?‘?B ' . j
BALANCE GAS :  NITROGEN, 1 ‘ B
unmmmzmmmtmmummmum : ‘ , . ' i\r-
NITROGEN DIOXIDE o 0.00 PPH { .FROM SECUND MIALYqh Ve AL '
='-'Il::=I-I=l=====EIHHHS?/!HIEIIIH==-l====="lll==!====ﬂ===l=====:== ." n::r:':z::::::::::=::===::==='=:==========n===='.========:x:-:::z====:::::::::q::::::::::::::::::
, O Tt " "
FIRST ANALYSIS DATE 1 1415492;, 4 SELOND  ANPALYSIS : PATE v 1-21-92 ) CALIBRATION CURVE 1 8T  DEGREE
Wl LT TR PR R L PSR TR R
1ERO |  TEST o REFERENCE -+ JERD . TEST ! FEFERENCE 77 SRM & CONC. SPLIT  DVN. FITTED PERCENT
GAS ! GAS RESULTS : BAS RESULTS + BAS | GnS FESULIS 1- FAS RESULTS 11 (CRM #) FPH PT (X) [aV) VALUE  EFROR
(a¥) | (aV) PPH 1 CONC. {aV) PPYH Aoy vy FEN 0 CONL. V) FFH Il mmemeeecccceceriencreennroar e s
I R PR IR A e R T N T R R s v e- m=aa M LBB4R 965,85 100 96,50 ' 965,5 (.00
0.00 | 40.70 406.9 | 965.% PPM 96,90 9855 ¢ 000 ) 40,80 5.7 1 965,93 FFH O FE.30 963,51 748.0 - 77 75.60  750,3 0.30
0,00 ) 40.70 106.9 | 96.30 9658+ 0,00 1 40,60 05,3 ! 56,50 $55.5 11 195.0 41 39,60 395.9 ¢.22
0,00 ) 40,70 106.9 | 96,50 - 785,34 0,00 1 A0.h0 L LI .50 963.% ) 1683 . 250.,3. . 26...25.10. 50,7 0,14
K ' ' b0.00 1 40,60°N0X AiS.E H 0.,0000 .. ¢ F7 " 50000 (.00
e , ' X R =70.0000 0,06
. CALCULATED HM/ . .\ . t CALCULATED 4035,7 H 0 0.00 0,00
RESULTS AObl.ﬁ T """-"‘.v“... -\" ' ot RESULTS wiy i mmmmmme s Balnl i
04,9 e o Tt 405.,9 405,37 I'FH MOX o 1685 280,3 LON  25.10  250,7 O.16
------ 4 ¢ - . e .- o- : :: e
AVERAGE 1 405.9 PPY ' t ' OAVERAGE : 005.9 PR ' 16B4R 965.5 HIGK 9450 965 § 0,00
" + ‘ ' S e LRI
=!==l====================I==lﬂll!ﬁ!:::l====!‘l===!1=:===== REIRSERTTRITRCETAINTI~Y FEESreSRTNINRMTIRSINS :.-..-.:'::::::::::z:::::::=:=:=:= ::::::::::::::========== sEzIssasstasss
" A ¢ only liability of this Company for gas which fails m; “'7/‘ '//
et L RAG NAMUTACTIIRFR'S INTERHAL GTANRARA Aaslurt o f ” whnph“mmme?ﬁt?ﬁ?: %ﬁm?mmou“ cor ﬂ//s/(l



EMi AN LL JIJ\-\.—ILLI LJ A L T L W DTOIL Environmentai 1ecnnoiogy, INcC.

BEST AVAILABLE COPY Our Project ¢ 519042 |

Your P.0. Kt - 9047

1290 COMBERMERE STREET, TROY, MICHIGAN 48084  (313) 589-2950
Custoaer @ :
. CUBIX CCRPDRATION & ¢ v+ CERTIFICATE DF ANALYSIS - EPA FROTQCOL GASES # & ¥ ¢ Expiration Date ¢ 7-28-92
1713 FORT VIEW RDAD , PERFORHED ACCORDING TO SECTION 3.0.4 .
AUSTIN, TX, 78704 ' ‘ ’ : " Certified Per Traceability Procedure ¥ 6! Cylinder Number : ALH-016031
N ' : Protacel F { ' '
) . File ¥ POBL3Y Cylinder Pressure 1900 psig
A Certified Accuracy 1 X NBS Traceable :
1332222 R 2 R 2Rt 2 000122220020 82222]
H . .
ANALY2ED. CYLINDER ¥ REFERENCE STD INSTRUHENTATION.
i : = e ":':"éi..
CERTIFIED £ SRH b CYLINDER - . ! _ . LAST CALIBRA- _ :
COMPONENT CONC. .t (CRH M) NUHBER CONC. ' INSIR/HDDEL(@ERIAL' b.. TION DATE - ANALYTICAL PRINCIPLE
------------------------------ t -omee- mmomeme- mmmeemvmss | smmemmeemeesfeemmoas e memmemmommeseseseee
NITRIC DXIDE BEB.1 PPH ¢ 2431 FF-18173 B34 PPH- 1 . BECKH[\N--"?SIA\G;. & 1-8-9} \2 CHEHILUMINESCENCE
' ‘ + o GHISH l1A-840 PP 1 "
. t VR N B
BALANCE BAS 1+ NITROGEN t L \ L
PHHHR T R - "{‘_‘/ i -
NITROGEN DIOXIDE 5.82 FPH { FROM SEDOMJ ANALYSIS;-;‘;M
=======::3::::'-':::::3:::2::::::3:::::::::::=============3========:==:==========?===
! ' Ses oy Yoy o o ¥ .
FIRST ANALYSIS . CDATE: 1-21-91 gy [13\1 SECOND Y’ANALYSIS DATE & 1-28-9¢ I - CALIBRATION CURVE 1 st DEBREE
- o {0 i | R Tt
1ERD | TEST | __REFERENCE - . Vg ,+ 1ERD | TEST } REFERENCE Il " SRH ¥ CONC, SPLIT DVH FITTED PERCENT
GAS | GAS RESULTS 1 BAS RESULTS+ “# BAS | GAS 'RESULTS i BAS RESULTS 11 (CRH &) PPN PT (X} (aV) VALUE  ERRDR
(aV} 1 {a¥} PP |  CONC. {aV] PFY t aW) I [aV) PFH | CONC. {oV) PPH o emmemmommcmoneee- St
R I R Smmm me=-- e I T === =-=-= 1l 2 2854 100 98.00 2854 0,00
0.00 1 30,50 " 889.5 | 2854 PPH 98,00 2854+ 0,00 I 3040 886.6 | 2854 PPH 98,00 ° 2854 1 1428 50 49.00 1428 -0,00
0.00 1 30.50 869.3 1 58,00 2854 ¢+ 0.00 } 30,40 BRS.O | 98.00 . 2854 1l S 97LG6 3 3310 U 965.2 -0.46
0.00 - 30.50 88%.5 | 98.00 2854+ 0,00 1 30.40 apé.6 | 98.00 2854 | 489.0 17 16,80  4%0.8 0.38
1 ! t.0.00 1 30,60 NDX B92.5 | i 0.0000 - 0" 0.00 0.0000 0.00
t . I ; 0 0,0000 0,00
CALCULATED- - -889.5 - ' oot CALCULATEL - BBé.& [ , 0 0,00 0.00
RESULTS  B889.5 + RESULTS 8B4, 4 y Ho s memmme e e T
889.5- t _ -BBe.6 . 92,5 PPH NDX HPC 16B&G 4B9.0 LOW 18,80  490.8  0.3B
© e e eaaa ] + B . ] e ccmeeean- e mmmeaaa -
AVERAGE 1 889.5 PPH t AVERRGE :  BB&.& PR - . TIONA 970.6 BHIST 33,10 965,2 -0.46
’ + N 1 g

# 6KIS - BAS MANUFACTURER'S INTERNAL STANDARD o Analyd Aﬁu,(/fﬁ . mﬁ_\r L pproved By ¢ / % Dtho
o . The only liability of this Company for gas which {ails to comply with lh.il ana.lyais shall be rep acemgﬁt thereof by the Com an Wi;};Ju‘l-e-x-t;; o;(:---» ------------------



Sest Avaiiable Copy

Scott Specialty Gases, InC. eudiE 713813355

3714 LAPAS DRIVE, HOUSTON, TEXAS 77023

CUBIX CORFORAT | ON
9225 LOCKHART
AUST IN

KEVUN JANCK

CYLINDER #: ALMOOSE21

COMPONENT

ON MONOXIDE
ANE
OGEN

ANALYTICAL METHOD: GRAV.MASTER GAS

6/03/91 -

. —— - ————————— T —— —————— ———————— ——————— —— ———— v ———— —

PROJECT #: 04-11057
PO #: 91105

TX 78747-0000

ANALYTICAL ACCURACY: +-1%

REQUESTED  ANALYSIS 1
CONCENTRAT | ON ( MOLES) U/M
150.0  PPM 150.  PPM
0.0 - PPM 79.7 PPM
BALANCE | BALANCE

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
SOUTH PLAINFIELD, NEW JERSEY/FREMONT, CALIFORNIA/ WAKEFIELD, MASSACHUSETTS/ LONGMONT, COLORADOQ

BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA



est Available Gopy
Scott Specialty Gases, Inc.

3714 LAFAS DRIVE, HOUSTON, TX 7702Z-0000 10/17 731

| PHONE: 713-6844-4820 FAX:713-644-0244
CUE | X CORPORAT | ON FROJECT #: 04-13936
9225 LOCKHART HWY PO #: 910523

CAUSTIN B TX  78747-0000

——— e —— e — T —— A — A — — - —— —— —— — T ————— e — - = —— —— e} = "t T - S — " " S fam e —— - — a4 —————

CYLINDER #: AAL3308 ANALYT I CAL ACCURACY: +-1%

 REQUESTED ANALYS 1S 1
COMPONENT CONCENTRAT 1 ON ( MOLES) U/M
RBON MONOX | DE 400.0 PPM . 401, PEM
THANE 400.0 PPM 3585, PAM
TROGEN BALANCE BALANCE

ANALYTICAL METHOD: ACUBLEND MASTER

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH G

\ : s . AROUNA

SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADG
BATON ROUGE, LOUISIANA '



: 2 H I
10/31/9; 16:02 713 6440244 SCOTT HO. B@Sc &‘#ahﬁbﬁ@ @@EW @oo2

8712 LAPAS DRIVE, ~OUSTON, TX 77023-0Q00 TUE21G
PHONE: 7!'3-8£&-4B20 FAX:I7i153-644-U2443
CuBIX CORPORAT ION _ o : PROJELT =: 054-13836
92285 LUCKHART #HWY ‘ PO =: BI1GENS
AT i Tx FETAT -GN
CYLINDER =: AALIS97: ANALYTICAL AZCURACY: +=1%
, REQUESTED ANALYS IS 1
COMPONENT CONCENTRAT

On ( MOLES) usm -
ARBON MONOX{DE C310.0  PPW 315. BpM
ETHANE 820.¢ ~ PPW 823. orm
| TROGEN ' , . : " BALANCE SALANCE

APPROVED

CENOL PR QIO L NN I E (M ey s y pn g 1 P e g e R R P LM LW g | g s A o



SCOtt SpeCialty C]ases Scott Environmental Techang;\;igs;;c,)TnZT

'ri 3714 LAPAS DRIVE, HOUSTON,TEXAS 77023. (713) 644-4820. FAX 644-0244
. Date: MARCH 1, 1990
C[IBD( CORPORATION . Our Project No.: 0403425
b0 K 208 s - Your P.O. No. 90035
Centlemen:

Thankyou for choosing Scott for your Specialty Gas needs.The analyses forthe gases ordered,asreported
by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical . Analytical
Cyl No. AALL7750 Accuracyi Cyl No. Accuracy
Component W% Concentration Component Concentration
CARBON MONOKXTDE 4000 PPM
METHANE 4000 PPM
NITROGEN BATANCE
NBS TRACEABLE BY WEIGHT °
Analytical Analytical
Cyl No. _ Accuracy Cyl No. Accuracy
Component Concentration Component Concentration

Analyst JMW : W, Approved By

The only liability of this Company for gas which fails to comply with this analynis shall be repiacement thereo( by the company without extra cost.

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES
ACUBLEND™ CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES

TROY.MICHIGAN 7/ SAN BERNARDINO.CALIFORNIA /HOUSTON  TEXAS / BATON ROUGE, LOUISIANA / AUSTIN.TEXAS
SOUTH PLAINFIELD. NEW JERSEY / FREMOMT. CALIFORNIA / WAKEFIELD. MASSACHUSETTS / LONGMONT. COLORADO



POST OFFICE BOX 908
LA PORTE, TEXAS 77571 .
TELEPHONE  (713) 471.2544

RECEIVED JAN 17 1992

WILSON OXYGEN AND SUPPLY CO.

2801 MONTOPOLIS
AUSTIN, TX 78760

Gentlemen:

Vel Ll E 2SO
Gas Products

World Leader in Specialty Gases & Equipment

Q@

S e . e v — e

- Date

1-8-92
. 10L4-63230
0L312

Our Invoice #

Your P.O. #.

Lot No.

Below are the results of the analysns you requested, as reported by our laboratory Results are in volume

percent, unless otherwise mdncated

'\@-

oYL # . '
: MmixTure REa. SX~23633 ANALYSIS
CARBON . . '
D10XIDE 3,20% 3.184 * .02
OXYGEN - 18.00% 17.9% £ .02
NITROGEN BALANCE BALANCE
\ &
NIXTURE REQ. SX-23652 ANALYSIS
CARBON - "
DIOXIDE 18.00% 17.99% = .02
IXYGEN L.00% 3.99% * .02
VITROGEN BALANCE BALANCE

ACCEPTED BY

>
WiLSOH OXYGEN ;

LABORATORY REPORT ON GAS ANALYSIS

V&
:IYXLTU'RE rea. . SX-23625 ANALYSIS
8. 00% 7.90% * . 02
8.00% 7.98% £ .02
BALANCE BALANCE
cyL. #
MIXTURE REQ. ANALYSIS

Analyst

/JOHN K. WRIG



Date:

8/2/91

Prev, Calib. Date:

Location:

Meter No:

1286-3061

Atm. Pressure:

12/27/90
1713 Fortview, Austin, Tx
Technician: DH,LIJB

Test Meter ID

Callbration Factor

P164240
Make & Model American Singer

METER BOX DRY GAS METER and ORIFICE CALIBRATION

Meter Box Standard Test Meter
Crifico Meter| Elapsed .| Starting Ending Starting | Ending | Starting | Ending | Starting | Ending Calculated Calcutated
Setting Time Reading | Reading |Avg. Temp.JAvg. Temp| Reading | Reading |Avg. TempJAvg. Temp| Meter Factor | AH@ 0.75 SCFM
AH (in. H20)| (min.) ft3 ft3 ¥ (°F) (ft3) (ft3) (°F) (°F) (Kd) (" H20)
0.50 10.00 43.095 | 47.310 77 86 0.000 4.080 72 72 0.9821 1.704
1.00 10.00 47.310 | .53.164 86 97 4.080 9.695 72 72 _0.9899 1.767
1.50 10.00 53.164 | 60.138 97 109 9.695 16.300 72 . 73 0.9956 1.880
2.00 10.00 60.138 | 68.398 109 114" | 16.300 | 23.900 73 73 0.9797 1.868
3.00 10.00 68.398 | 78.344 114 120 23.900 | 33.287 73 73 1.0121 1.820
4.00 10.00 78.344 | 89.968 120 124 33.287 | 43.872 73 72 0.9834 1.888
Averages: 101 108 73 73 0.9904 1.845
Differential Pressure vs. Flow Rate Calibration Curve Andersen 8/91
4.500
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3.000 e
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%’ 2000 | /
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Flow Rate in SCFM

Testing by Cubix Corporation




Pitot Tube Calibration Sheet

Date: 10/22/91 A-Side Calibration
Technician: JB _ Ap std in H20 Ap s in H20| Cp(s) | DEV
Calibration pitot tube 0.640 - 0.895 0.837 | 0.002
Type: std 0.640 ' 0.900 0.835| 0.004
Size (OD): 1/4" : 0.635 0.890 0.836 | 0.003
ID number: 450 0.415 : 0.575 0.841 | 0.002
Cp (std): 0.99 0.420 0.580 0.842 | 0.003
S-Type pitot tube 0.415 - 0.570 0.845|.0.006
Size (OD): ~  1/4" 0.210 | 0.290 0.842 | 0.003
ID Number: 107 0.205 0.285 0.840 | 0.001
0.205 0.290 0.832 | 0.007

A-Side Averages 0.839 | 0.003

B-Side Calibration

Ap std in H20 Ap s in H20| Cp(s) | DEV
0.205 0.290 0.832 | 0.003
0.205 0.285 0.840 | 0.004
0.205 : 0.285 0.840 | 0.004
0.430 0.600 0.838 | 0.003
0.435 0.605 0.839 | 0.004
0.430 0.605 0.835| 0.001
0.625 0.885 0.832 | 0.003
0.625 0.890 0.830 | 0.006
0.630 0.890 0.833 ] 0.002

B-Side Averages 0.835 0.003

Average DEV = 0.003 must be less < 0.01

Cp(s) from Side A - Cp(s) from Side B = 0.004 must be less < 0.01

Calibrations Performed by Cubix Corporation, Austin, Texas




7;41./61" F+ ) | %}/f‘/'mc%cr‘

ALTIMETER SCALE ERROR
oo 0. 573 poy2. 83 | smaww  FH 709
ALTIH.ETER PRESSURE ——

st [ moioaor imp- | T | Bes e v 250¢ Ty | Tnes ar + 35°C
~1000 o) ’ . 8,000 -$£§ 30,000

00 ~20 ‘ ' 10,000 -—5‘0 15,000

500 -—'/5 12,000 -70 40,000

1000 -/ O 14,000 ~70 45,000

1500 -5 16,000 | -~ é‘{_ 50,000

2000 ../g 18,000 -5 _ 55.oooA

3000 - ;{ 20,000 -4,15 60,000

4000 -2g 22,000 :Z,:::

6000 -30 25,000 : . |
BFG/CI102

COMPONENT 272176 ZZE

 PARTNO. =22 #P-/A. £3
SERIAL NO. 32527

MFG. _ AT 7E70 WORKORDER# _A"00 87

[] ovehaut [ ] Repar M Bench Check & Test

The Alrcraft Appilance [dentifled above was overhauled, repaired, or
bench tested (as per block marked) and Inspected, In accordance with
current Federal Aviation Administration Regulations, and Is approved for
return to service. Detalls of this component are on {iie at this repalir station.

FEB111992

AUTHORIZED SIGNATURE DATE




Best Available Copy

TEL—TRU MANUFACTURING. CO.

408 ST. PAUL STREET  ROCHESTER, NY 14605 USA
CERTIFICATE OF CALIBRATION

ITEL—TRU ORDER NO. LINE \NUMBER TICKET NO. ORDER REC WK NO.[ SHIP BY WK NO.
DA, W\ A M
CUSTOMER NUMBER CUSTOMER P.O. NO. . MANUFACTURING NO.
- ARV O\ 2T | Cfeec
QUANTITY ITEM NUMBER DESCRIPTION
S POl Braase A .C Lon & ql ATF
TOLERANCE OF *1% OF RANGE: THERMOMETERS CALIBRATED AGAINST MASTER '
EX. 0—200°F = +7F , PRECISION THERMOMETERS, DIRECTLY TRACEABLE TO
. = s MATIONAL BUREAU OF STANDARDS.
CALIBRATING TEMPERATURE .
TAG NUMBER “2GE"] OF _~[50F ~[100F - T140F ~[i60F-|200E"[220F"[295 400 E"750°E
Zaocl L 78c 1oc| S7ed Boc| ~71c| 93C| A0ad 460 S04CL 599
/ I 0 ’
/ Saxd/oor=
0 o
A SorF |jcoF
= 9]
3 CoF VOaF
< -4
i Sof |/cor

TEC/Cf’szg: G/ TESTED BY: ,é/ CHECKED BY:




APPENDIX E:
STRIP CHART RECORDS



NOx, 02, CO
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APPENDIX F
CHROMATOGRAMS



RUN 8 88
WORKFILE 1D:
WORKFILE HAME:

AREAZ

RT

.84
.31
.34
.74
.43
.45
.94
.12

FNAVED O

TOTAL AREA=
HUL FACTOR=

RAR/26/792 B8:37:537

c

AREA TYPE
1319 P8
238 D PY
762 D ¥B
1345 0 PB
2827 BB
2613 PY

29 PY
283 WY

13646
1.8668E+08

AR/HT
B.4369
8.816
8.81%
8.821
6.661
B.651
6812
B.852

|

SIRKIa3
51

34

RUN 3 29 MAR/26/92 Bg:5{:00
WORKFILE ID: ¢ 88:51 22_

WORKFILE NaME:

. AREAY |
. RIT AREA TYPE  AR/HT AREAZ
. 8.83 653 PB  8.632 2.891
| 8.3 212 PY 8.815 8.673
AREA% 8.34 3649 D VB 8.815 97,237
9.666
1.744 :
5.584—C  TOTAL AfEQ= 31528
9.8564% C2- HUL FACTOR= 1.880BE+88
14.854 £3 |
19.14 1
9

38.



TERA
30

SRl .m
- .75 })D
_';.'\) ) \C/ =
- _?,', 2 , /? : J& T\’ -.-
b S \)
. g-(e }D rfvf L
- ) B .
o &
RUN & 91 MAR/26/92 89:14:89
WORKFILE .10: C
_ NORKFILE NAKE:
' . . RO RUN ¥ 90
AREAZ : .
CRT ARER TYPE  AR/HT -AREA WORKFILE -1D: C
—8.083 - 682 _PV—8.838———8-649- ORKFILE NANE:
rw__/zmr‘v/tﬁrs—e—aez/ :
8.33 . 83683 D ¥YB 8.815 79.626% e RREAZ
8.62 1499 D PP 8.819 1.426¢ i RT AREA TYPE
" 9.75 3827 D PB 8.822 g gggc : g g? g?; . gﬂ;
) 2184 V¥ 8.213 i
- 5',65 : 515 akost | 65083 D VB
T FO9TT~YH—"9-176 }.33;,i g?g 3%732 w
: 1/
» (o]
TOTAL AREA= 1850898 Y% |
HUL FACTOR= 1.8088E+88 e OTAL AREA= 72796
_ UL FACTOR= 1.808BE+88
SRz } :
T M ';
I
RUN # 93 MAR/26/92 89:32:33
MORKFILE I1D: C
MORKFILE NAME: ,
AREAY f
RT AREA TYPE  AR/HT AREA%
- H 83— ~t-664~
. 13T Py —8-818——8-136
9.34 84513 D VB 8.815 g7.866 C! 3
9.61 1585 0 PB 8.819 1.647 9'7{“
9.74 3181 D BB ©.822 3.385  HU b
5.45 515 PP @.121 8.535 Y \}\9
6123963 YY— B 16T 3102
TOTAL AREA= 96256 _
MUL FACTOR= 1.B@8OE+80

PY

33

HAR/ 2692 89:81:12

AR/HT  fAREA%
8.845 i.0887
8.016 82.298
8.815 - 89.485 -
9.143 . 2.938
8.198

6.281



BEST AVAILABLE COPY

é{/(?/vv THA

0\ 3
—
R4
6.47 ;
%
7.95 :
.= O, :
& Q7 A :
Ve
_ RUN # 96 6792 18:18:15
~ NORKFILE ID: € _
RUN & 97 _ NAR/26/92 18:23:85 WORKFILE NAME:
WORKFILE ID: C :
WORKFILE NAME: nREa'?
AREAZ - . 893 —

RT - AREA TYPE  AR/HT AREAX Ik T ;
8.83 - 633 PY 9.837 2.838 8.33 ‘84818 0 YB 8.815  83.511°
8.38 - 204 D BY 9.816 8.915 8.62 1479 D PB  8.818 1.470
8.33 821 DVB 0.016 3.681 3943 D PR 8.822
8.75 . . 1334 DP8 8.822 5.981 >
2.45 - 1998 PB 8.868 8.957 p 7 : .
4.48 . 2964 BY 8.856 13.298 . 6.15 478 PY  98.857 8.467
5.92 - 1425 PP 8.137 6.388 6.26 €88 VP @.888 8.684
6.17 - 4859 PY 8.845 18.197 — 6.33 - 588 PY 8.838 - B.585

" 6.78 4149 WY 0.286 18.560 6.38 492 W 8.821 8.489 ]
7.95 4728 P8 8.874.. 21:19. 6.43 1816 ¥Y 9.837  1.818]
- ' 6-68—— 7102 W B:224— 2859 ]
TOTAL AREA= - 22306 '
UL FACTOR= 1.888OE+60 TOTAL AREA= 188618
_ %(’k ___MUL FACTOR= 1.0800E+88
W
. ) 4 Z’/
L. : - 15, SO0 G |
3T 33
) Pt ;
7 ;
b |
RUN # 95 NAR/26/92 ©9:58:83
WORKFILE ID: C ofs V o<
RUN 94 AR/ cad NORKFILE NAME: RV ATA
HORKFILE 1D C 26792 @9:44:32 . 5.
WORKFILE NAME: RREAZ :
RT AREA TYPE  AR/HT AREAZ
AREAY ' 8.83 460 PB  9.838 8.303

RT AREA TYPE ) . 8.31 1650 PY 9.011 8.109
983 554 16 Bl Rean 8.33 84745D VB 8.0154 ) 55.864
8.31 418D PY 9817 14 340 8.62 1431 D PB  8.819 9.943
834 a0 oz e 8.75 2983 D PB  ©.822 1.966
5.58 48 PP 0 827 ! eon 1.729 728 D B8 9.928 8.488
5.88 o PP §.600 8.960 - g ey
6.65 8 PY ©.900 8.980 6.62 . —~54378VY - BI4S) 3T THI

TOTAL AREA= 2858 ' TOTAL AREA= 151708

UL FACTOR= 1.e@88E+88 2 J, WUL FACTOR= 1.GB0EE+09
=7




( 2o

RUN § 100 MAR/26/92 11:12:22
NORKFILE 1D: €
WORKFILE NAME:
AREA% _
RT © AREA TYPE  AR/HT AREA%
8.83— . —§24— PY—8-85 -
68— PY—8.,885_———B7867
8.33 81341 p yB8 8.815  91.471
8.61 1416 D PB  0.818 1,574
8.73 2006 D PB  ©.022 3.356
5+ - :
6.57 431 PY 9.861 8.481
6.68 569 VY _19.0887 8.635
BFF T 9,02
TOTAL AREA= 89581
UL FACTOR= 1.0886E+80
: 4
%
6.7
RUN$ 98 MAR/26/92 18:39:11
NORKFILE 1D: ©
WORKFILE NAME:
AREA%

RT AREA TYPE  AR/MT AREA%
9.03 "534 PB  0.836 5.255
.30 314 D 8B 0.021 2.778
592 1135 PP  8.187 10.9877
6.18 327 PY 9.850 2.893

671 8929 Vv 0.299 78.997
TOTAL AREA= 11393

NUL FACTOR= {.0808E+00

9 -

)
7
sy o€
& 627w
RUM & 181 WAR/26/92 11:27:41
WORKFILE ID: C
ORKFILE NAME:
QRE3¥ ARES TYPE  AR/HT AREA%
3,33————————~776——~BB~—~81864-____.ﬂ.81§L,~
. . 93.879
3 g3g45 D ¥B ©.815 -8
g'gl 1434 D B8 8.818 1.53@
8.74 5994 D BB  8.822 3.145

_fs,gg__,———*‘tﬂ##"‘PP‘“‘571*2'—_'—_17387
% 4 —PP— B B——8-E38

}fji;g:::i:::;@yy—~9u__4L252__,_-ﬁ*ﬁaL’“

AL FACTOR= 1.6800E+00
-
a5 ©l
SHRIg3
98 } 33
) P
&%
RUK % 99 MAR/26/92 18:54:
WORKFILE ID: € ey
WORKFILE NAME:
AREA”

RT "AREA TYPE AR/HT AREAZ
8.83 616 PY 6.040 1.284
8.38 8 PP 8.988 8.998
8.33 29539 D PB  8.815 61.563

- 5.94 1265 PY 8,131 2.637
6.13 732 Py 06.878 1.526
. 6.951 4243 Vv 8.129 8.8356 .
6.67 6836 Yy 8.141 12.588
6.78 5543 VY @.125 11.353
TOTAL AREA= 47988

MUL FACTOR= 1.00608E+08




@'1‘%9 g St s R

7 3 78
c/o\
0% |
s
(
RUN # 125 NAR/27/92 18:49:28
RUN 3 124 NAR/27/92 18:33:35 MORKFILE 1D: €
WORKFILE 1D: C WORKFILE NAME:
WORKFILE HAME:
o o AREAX . : .
AREAY RT AREA TYPE  AR/HT AREA
. RT AREA TYPE  AR/HT AREAY 8.93__.....1208. . PB.—-8:046———— 1232
8.83 2024 BP ©.076 4,531 R T  A20-D-PV— 8- 813 831
8.29 538 0 PY ©.815 1.186 8.32 83291 D vyB 9.813 85.566 Y
@.32 24021 D VB 6.815  53.770 _ 8.58 - . 1484 D PB 9.818 1.524
S.86 . 1668 BP 8.154 3716 .78 3315 D BY ©.821 3.493
6.12 685 PY 0.082 1.533 MP—WW“—??% L.
6.73 15754 WY 8.467  35.264 B 1§12 YP B, 884 e BT 62
6,82 e 2. 553 PY B AT 5684
TOTAL AREA=. 44674 - '
MUL FACTOR=.1.8008E+80 TOTAL AREA=. © 97418
MR FACTNR=..1_ROEBBE+00
START — - A2
3
RUN & 122 | MAR/27/%2 11:22:83 \).9&
MORKFILE ID: C % G)
WORKFILE HANE: L G
AREA
RT AREA TYPE  AR/HT AREAY
9,83 ———1026—PB—8-@38— 1,54~
9 ___592-D-PY—8- 868612
9.32 85326 B ¥B  0.815 88.142¢ 9
8.58 . 1569 D BB 9.818 1.621
8.71 3329 D BB 9.821 3.439
—5-84——3 : :
6.45 299 PY 9.859 8.309
.68 . . 787 YY 8.885 8.813
TOTAL AKEA= 96885

MUL FACTOR= 1.8806E+86



SIRKT T Z 83
= .32

.70

RUN & 129
HORKFILE 10: C
WORKFILE NAME:

MAR/27/92 11:55:43

AREAZ
RT AREA TYPE  AR/HT AREAZ
BB ——— 4P 3 B5T T TR
~8-29——437 D~ PY——B-0814————p-506—"
B.32 74721 D ¥YB  8.815 86.513
B.58 . . 1396 D BY 0.919 1.688
8.728 3137 b¥B 8.822 3.638
86T 2P8E—BY.__A 194 . 2.641
662 2933 Py 8.216 3 393
"TOTAL AREA= 86422
WiH CAPTAR=.1 RARAF3G0 - g CA

/.?Ck

START 242
9 32
5.87
.68
RUN & 128 MAR/27/92 11:36:24 .

WORKFILE 1D: C
WORKFILE NAME:

AREAZ
RT AREA TYPE  ARZHT AREAZ
8.03 7?3 PB 8.831 2.912
8.29 554 DPY 9.816 2.887
8.32 22966 D ¥B  8.815 86.3587
5.87 885 BY 0.118 3.334
6.68 13726 PY 8.235 5.161

TOTAL AREA= 26548

MUL FACTOR= 1.0080E+88

SRkl 33

3

RUN & 138 . HAR/22/92 12:18:89
WORKFILE 11D: C
NORKFILE HAME:

RREA

RT AREA TYPE  AR/HT AREAZ
BT PY¥—8 043 T 589 | .
PG FGD~PY BBt 58592

8.32 69818 DYB @.815 . . 85.696 .
. 8.98 1151 D PB  8.817 1.458

8.71 2738 D BB ©.821 3.439

5_82 —— 2063 ——PY—B—47P———E-688—

6.11 ~ 1878 YP__ @.119 1.358

6:86—"""2665 —PY 9.388 —3TBft-u .
TOTAL AREA= 79377

MUL FACTOR=-1.8006E+60



3 . _;-(ED
5 %

TV&{O
\\«
RUN # 132 MAR/27/92 12:58:23
_ NORKFILE 1D: €© . -
NORKFILE NAME:
- AREAZ

8.32 75186 D ¥B  ©.815  B85.462

8.58 . 1422 DPB 8.819 1.618
;2i23—~4—**’l;22“1Y"‘1#ﬂ69\__,—84598-
| —5¢8 PP B .

695 . 4951 Py 8635  5.63¢
TOTAL AREA= 87882

MUL FACTOR= 1.886BE+88

START A3 r .
)

;75'0‘

~

. RUN # 131 MAR/22/92 12:34:34
WORKFILE ID: C
WORKFILE HAME:
AREAY. '

RT AREA TYPE  AR/HT ARER%
8.63 1998 P¥ 8.673 5.7257
B.29 579 D PY 8.616 1.668
8.32 22762 D ¥YB  6.815 65.581
3.86 1246 BP 8.138 3.599
6.12 5972 PY 86.875 1.728
6.78 7326 YWY  8.333 21.684

TOTAL AREA= 34788

MUL FACTOR= 1.6688E+88

N

RT ~  AREATYPE AR/T
8.93——— 958 —PE—a AT 1.898

P 449 D-PY—G-BH—B. 511"

3
.78 ¢

Lo

VT

RUN # 133
WORKFILE 1ID: C
! WORKFILE HAME:

MAR/27/92 13:11:44

AREAZ
RT . AREA TYP AREA%
8 - PY 9.857 ’
8.32 88688 D VB 8.815  89.248
@58 - 1362D W 18.0818 1.587
9.79 3343 D Y8 B.622 . 3.698
Fge—— 1897 —P¥—B- I8 T p93— -
6.57 643 PY 8.129 - 8.711
6.68 - . 386 V¥B 0.868 8.427
TOTAL AREA= 99408
UL FACTOR= 1.88@BE+89
SIERI j.— 32
79 . 32

RUN 8 135 WAR/27/92 13:31:38 ]
HORKFILE 1D: C |
WORKFILE NAME: A

AREAX
RT AREA TYPE  ARHT AREAZ
8.63 1815 PB  ©.839 3.400
8.29 688 D BY  8.817 2.636
8.32 22564 D Y8 8.815  75.976
5.83 1848 BY 8.181 6.199 |
©6.12 739 VP ©8.899 2.475 -
665 . 3882 PY @8.284  10.323
TOTAL AREA= 29856

Wil FACTOR= 1 8688E+88
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VISIBLE EMISSICN

OBSERVATION FORM

fLera 1 Q1o

F lorida O% - W{Mow Sk #19 | 3-27-92 1075 s
3400 Rewet Poasl NGy EESR U R VR (0 VR U IR
' Ol o] O NIO 1O O
ciTY STATE 2 O @ O ? 32 / £ ﬂ 0
WAMZ__ 73290 Nl » ’
PHK;DNE SOE!E 10 NUMBE“aS‘I ? 0 p D O 3 \.//O @ @ £<
PRAicesa'EQ-'‘.7(‘lEN5T-gﬁag M #G—%OOE : 0 0 O 0 - /o 0 @ 0
Dcaae siz gyt Fuld lonf| > [OlOTO1 O] » D10 5D
conTno&.:ouwmﬂjuA’ OPERATIPII;MOOE | & 0 f) & O 36 0 0 é O
OESCRIBE EMISSION POINT { 5 U ’ 0 ﬁ @ 0 27 0 & & ‘@
HEICZ;IXABOVE 6;9 #);TRELAT’VE - Q (a @ 0 = O @ é 0
GROUND LEVEL 65’/ To BSERVER 5\? ) O @ @ O 39 (zd 6) c_’)
OISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 10 @ @ @ o 40 0 0 &
/ A A /l
DESCRIBE Emnlﬁfns ; _ /\:) N O D O O o Q é Q a
. [eEmission COLOI:)D U/Ef PLUME TYPE: CONTINUOUS @ ‘1 & 0 0 : 0 b 9] 0 Q 0
MD UES FUGITIVE[Q INTERMITTENTQ '3 (D (() (ﬂ d 43 O ) @ O
R o IR T ) = R P P
AT WHAT POINT IN THE PLUME WASOFACITYjTERM NED '3 O 0 {:) C,,:) 43 0 @ 0 0
fwt"zf A oo o« plood]
ol do - [oelald]
aAcncnaur(gCOLon SKQZND”lONS~ A K 18 O a 0 O 48 O O 0 a
WIND SPEED WiND oﬁn:;cﬂou —e— 0 0 0 Cﬁ O 2 (O 5) 0 O
s-10 wmek T 5 | O D A O[>~ 1M AALD
AMBIENT TEMP, €T sULS TEMP, AKLATIVE HUMIDITY " 0 & O O . (,) 0 (_f} é
SOURCE LAYOUT 3KETCH . ORAW NORTH ARROW 22 @ 0 @ (‘) s2 m @ é 0
@ = [ plolalol = 1008 O
. 24 0 0 é O 54 g g ,’;3‘ g
4@{EMISSION.POINT 25 ﬂ 0 O 0 ss ¢ (:?
k@ 26 n & ",’:Q 56 O @ d d
27 {:\' 5 0 O 57 0 00 0
/ «~ Alolslol = 01210 1D
" SUN SHAJOOW LINE * 1D (3 O 10| = 0 0 () o
/10 B > () [) @ 0 GOBERQEAQGQBOV;@
OBSERVERS POSITION HIGHEST PERIGD o, A () wwere O —
- n MINIMUM OMAXIMUM
Re 3, Kpf_u Tk &
[ WA e
C)L{A”{ C&U
SIGNATURE z/aﬁ QK /// gﬂ irﬂ' }‘;Q’% QZ,
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W M’i /664 Z»vw(, o |lOlolo] oo ado
RESNTAYE Ll BNy 00 00|« loooo
OISTANCE FROM GasERVER GIRECTION Fn::.;ts\snvsn o | Ol | D O] e OO O
xR b O olool o000
Mo _wEs v O0l0l0 O« Do
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e NG meerion v 1O 0D |0 | LoD
S =10 _Mph € ek » O oD = HHOTD
e T e T e e GGG IR BIGIE
SOURCE LAYOUT SKETER  orawnonmnannow | 2z | OO | DO 2 |0 OO
@ s | pDlolO|o]»  oololo
| %ﬁ =« (Dlo|olo|» | DO D
ﬂ(: %SION POINT s | (O O DOl s | OO Q0
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VISIBLE EMISSION

UBSERVATION FORM

Fhondi Yoo - Delbpeomo St #19 | 22392 |j2a45 1345
3[—)@ Rwdr-— RO‘«J ™M 0 s 30 a3 M“’c 0 s Y a3
1o lololo ] |1dlpnlolo
Ty STATE zip _ 2 @ 0 O O 32 n O ~ |
U-Z.EKNQ/OVQ’—OM. soic‘zno Numass?)??gq ? CQ (@) o o ” é é % %
4(3’—)——7%13 -5 8 U/»\;if#z/ loloo o] DHOIAD
Dotz 412 KUSR | Full Roof | * 1@ OO O > OO DO
CONTROL EQUIPMENT OFPERATING MODE s O O 0 O 36 0 O O 0
DescRiag Emgsﬁ’u POINT NA K ! O O o O >’ @ [9 0 O
Cihonsh Shach of Reep. Soud  [ol0lO O~ TOlOO[O
GROUNO LEVEL (pgl ‘ TO OBSERVER 9\?' ) @ O @ O 39 @ 0 O O
OISTANCE FROM OBSERVER OIRECTION FROM OBSERVER 1o O O o O 40 0 @ O 0
<’ Taod :
OESCRIB/E EMISS.IONS - H O O O Q| = O O O O
Po VE S - i e (DO O « OO
= SUO V£'5 rucn‘rcv(c]. INTERMITTENT O '3 (@ 6 @ o 43 O O O O
e s e e e | ¢ (01 Ol910 | - O 1O O
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINED ' O m O O ‘3 0 O O O
St o Tuhonst SHaph I do o~ olo o«
OESCTSIEZ;)_(GROU - V) O @ @ - @O O O
sacKGROUO coLorR SKY CONDIT:;LS- 18 O O O O a8 O OO O NE
WIND SPEED WINDpIRECTION : ‘e O O O O 49 Q 0 0 O
5/0 mph | Tasd ~ 100 oo~ Noldo
AMBIENT TCMP, WET wULE TEMP, RELATIVE HUMIOITY - O O O 0 - @0 @ o
SOURCE LAYOUT SKETCH . DRAW NORTH ARROW | 22 0 O @ @) 52 @ @ @ @
ENomE
| e ~ 10 olo O =~ |©O DO
( EMISSION POINT 25 @ O O O ss @ @ @ O
26 O O o O 56 @ o O @
27 @ O O O 57 O O O a
? 28 (('D O O O ss @ O O @
29 @ (Q O O 59 @@O Q_
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Q‘L\;K-?G_' ' ;ZiNZKi, OATE
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VISIBLE EMISSICN

OBSERVATION FORM

SOURCE NAME . » T JOBSERVATION DATE START TIME STOP TIME
Florida GAS - Melhousp SHadion #819] 2 -20-92.| @4s 5205
’b q OD @M» E»OWJ‘ M Q 15 30 43 M Q 15 10 as
1 O O D) 31 O 0O O o
ciTy A STATK zie 2 Ol Ol OO 32 o Oolo|lo
: — | 290 ~
(”)“j Irebbove SOUCE.DNW“.?”’; » [0l plolo | »|olole |o
403 ~323-9999 | Uwet # | clololelo| | o] olo]a
PROCESS EQUIPMENT OPERATING MODE
Marase, Mooled 4Rkyse Futd Loa ) * 1ol 0l9) |2 23 ol |0 |0
CONTROL E:};;‘:ENT OF‘E:}A;NG MOODE 6 O b C9 o 36 Q Ol o )
OESCRIBE EMISSION POINT . ? 0 0 O o 37 O O d o
ng/ka,.:qj‘ 6’5’ %Tgw , : Olo | o O Er2IN2ARCER=
GROUND LEVEL (a§ ’ TO OBSERVER 5_5‘ 4 9 (9 o | © o 39 )P, Ol o Yoo )
DISTANCE’FRg:ﬂDOIESERVER OIRECTION F;OM OBSERVER 10 O 0 O a 40 0 @ O (0-)
DESCRIBE EMISSIONS — ' 0 OO (&) 4 O 0 (D
No VE S 2 | OOl OO | « |0l O
EMISSION COLOR PLUME TYPE: CONTlNUOUSg/ .
Uo U ils FUG‘TlVED lNTERMITTENTD 13 O O O O 43 o O O é
WATER DROPLETS PRESENT 1S WATER DROPLET PLUME 14 44 0 O ©
Nog: YESQ ATTACHED 0 DETACHEOO 0 O (”) O ] o
AT WHAT POINT IN THE PLUME WAS OPACITY DETERMINEO '3 O 0 O O 43 O O O O
Tt Dé Tydawed Gt vl el lOo] O] | OO|I@|C
ozscms_e;u:xcn UN - 0 O 0 o ; o 0 oo
Y :
BACKGROUN@COLOR SKY &IIONS 18 O (9 o O 43 O 0 0 a
WIND SPEEO WIND DIREC:‘I/O\; v ’ O O O C? 49 0 @ 0 O
510 mph ©» | 0O ol ol » |0Olplol O
AMBIENT TEMPF, BULE TEMP, . LATIVE HUMIOITY 2 O 0 0 O - O O O 0
SOURCE LAYOUT SKETCH ODRAW NORTH ARROW 22 0 O O D s2 O 0 0 O
. O Dlaerasafss
"'U,u,é 24 O 9] O O s4 O @ o O
~— }(K’%\POINT 25 ) Ol o | O 55 OO0 O o
Ve 26 O O O (@) 56 O O 0 O
27 O O O O 57 CD O O o
» O|lN|lNIDI» | 0ololo|O
T SulspaloowLIRE » | O O] O] O » O OO @_
/1\\ %08 30 Ol olo| O s CFQE ﬁcgmg
OBSERVERS POSITION HIGHEST PERICOD O © % WERE o
O MINIMUM f') MAXIMUM
OBSERVER'S NAME {PRINT]
Ry T K[Zuu 2L
osa VER'S SIGNATUR OAT
A ;).JK,?A, 3-26-92
Cqél’{ &‘Lfﬁ '
| HAVE HECKIVEOD A COPY QF THESE OPACITY OQASENVATIONS CERTIFIED OY OATC
SIGNATURC ’/{ F, Z,;, ifﬁ )\'2’?’ -?b
TiTLL DATE VERIFICD Ov [J) OATE ‘

Lra 110101



VISIBLE EMISSICN OBSERVATION FORM

SOURCE NAME ) ) OBSERVATION DATE START TIME STOP TimeE
FEO(?d\méQb - Mel bourpe S2. #/9 3-2b4942-| 455 /0SS
> L{OO RG’V\J\’ p.OG.J M ° 13 30 4s ™ N a s 10 .
ol o glo |l 1 Oleolo |o
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APPENDIX H:
FUEL ANALYSES



Fuel Calculations:

Melbourne Station

Client: Florida Gas
Sample ID: Melbourne Engine Fuel Gas
CALCULATION OF DENSITY AND HEATING VALUE
% volume Component Gross Volume
% Molecular Density X Gross Weight Heating Value Fract.
Component Volume Wt. (Ib/ft3) Density weight % ‘Btu/lb Fract. Btu (Btu/SCF) Btu
Hydrogen 2.016 0.0053 0.00000 0.0000 61100 0.00 325 0
Oxygen 32.000 0.0846 0.00000 0.0000 0 0.00 ' 0
Nitrogen 0.4380 28.016 0.0744 0.00033 0.7402 -0 0.00 0 0
cor 0.6730 44.01 0.117 0.00079 1.7885 0 0.00 0 0
@ 28.01 0.074 0.00000 0.0000 4347 0.00 322 0
Methane 96.6170 16.041 0.0424 0.04097 93.0493 23879 22219.24 1013 978.73
Ethane 2.0120 30.067 0.0803 0.00162 3.6698 22320 819.09 1792 36.055
Ethylene 28.051 0.0746 0.00000 0.0000 21644 0.00 1614 0
Propane 0.2210 44.092 0.1196 0.00026 0.6004 21661 130.05 2590 5.7239
propylene 42.077 0.111  0.00000 0.0000 21041 0.00 2336 0
Isobutane 0.0150 58.118 0.1582 0.00002 0.0539 21308 11.49 3363 0.5045
n-butane 0.0084 58.118 0.1582 0.00001 0.0302 21257 6.42 4016 0.3378
Isobutene 56.102 0.148 0.00000 0.0000 120840 0.00 3068 0
Isopentane 0.0013 72.144 0.1904 0.00000 0.0058 . 21091 1.22 4008 0.0536
n-pentane 72.144 0.1904 0.00000 0.0000 21052 0.00 3993 0
n-hexane 0.0120 86.169 0.2274 0.00003 0.0620 20940 12.98 4762 0.5714
H2s 34.076 0.0911 0.00000 0.0000 7100 0.00 647 0
total 100.00 Average Density 0.04403 | 100.0000 [Gross Heating Value Gross Heating Value
Specific Gravity 0.57550 Btu/lb 23200 Btu/SCF 1022
CALCULATION OF F FACTORS
Weight Percents
Component Mol. Wt. C Factor H Factor % volume Fract. Wt. Carbon Hydrogen Nitrogen Oxygen Sulfur
Hydrogen 2.016 0 1 0.00 0.0000 0 0
Oxygen 32 0 0 0.00 0.0000 0
Nitrogen 28.016 0 0 0.44 12.2710 0 0 0.737239547
coz 44.01 0.272273 0 0.67 29.6187 0.48450626 0 1.2937
(60 28.01 0.42587 0 0.00 0.0000 0 0 0
Methane 16.041 0.75 0.25 96.62 1549.8333 69.8352407 23.278414
Ethane 30.067 0.8 0.2 2.01 60.4948 2.90761195 0.726903
Ethylene 28.051 0.85714 0.14286 0.00 0.0000 0 0
Propane 44.092 0.81818 0.18182 0.22 9.7443 0.47899316 0.1064431
Propene 42.077 0.85714 0.14286 0.00 0.0000 0 0
Isobutane 58.118 0.82753 0.17247 0.02 0.8718 0.04334565 0.0090332 ~
n-butane 58.118 0.82753 0.17247 0.01 0.4888 0.02430535 0.0050652
Isobutene 56.102 0.85714 0.14286 0.00 0.0000 0 0
Isopentane 72.144 0.83333 0.16667 0.00 0.0965 0.00483168 0.0009664
n-pentane 72.144 0.83333 0.16667 0.00 0.0000 0 0
n-hexane 86.169  0.83721 0.16279 0.01 1.0340 0.05201099 0.0101132
H2S 34.08 0 0 0.00 0.0000 0 0 0
Totals 99.99775 1664.4533 73.8308458 24.14 0.737239547 1.2937 0
CALCULATED VALUES 99.999
02 F Factor (dry) 8635 DSCF of ExhaustyMM Btu of Fuel Burned @ 0% excess air
02 F Factor (wet) 10643 SCF of ExhaustMM Btu of Fuel Burned @ 0% excess air
Moisture F Factor 2008 SCF of Water’/MM Btu of Fuel Burned @ 0% excess air
Combust. Moisture 18.87 volume % water in flue gas @ 0% excess air
Fo 1.8 fuel factor (dimensionless)
VOC Portion of fuel 2.27 %
CO2 F Factor 1022 DSCF of CO2/MM Btu of Fuel Burned @ 0% excess air

Testing By Cubix Corporation




MAR 26 ’92 B9Y93 COMP.

ATE: OZ/26/92
IME 2 O u !
NALYZER#: 2

OMF NAME COMP CODE

EXANE + 1381
ROPANE 1352
~BUTANE 18=
—BUTANE 154
FPENTANE 155
PENTANE 156
ITROGEN 157
ETHANE 1358
0z 159
THANE 160
OTALS

~STA_16 q(g‘e g’— P.2

H 4
Rest Rvailable Copy \ %71
, \Hg‘ “1
ANALYSIS At
‘ 2
10>
ANALYSIS TIME: Z45 STREAM SEQUENCE: 12
CYCLE TIME: L0 STREAMS 2
MODE. : RUN CYCLE START TIME: 09:25
MOLE % BAL./MCF X % B.T.U.xX SF. GR.X
0G.012 G.0055 0.4 0.0004
00221 0.0610 5.53 03.0034
L00.015 0. 0047 0.49 0.0003%
8411.0k-b L 0.0027 0.28 - 0.0002
1337.68~46 0.0005 0.05 0.0000
~O00000 0 .0000 0.00 0.0000
0.438 0.0000 G.00 0.0042
56.617 0.0000 978.06 0.5352
C00.467Z (3. 0000 0.00 0.0102
D02.01F 0.5385 I5.71 0.0209
100,000 0.6129 1020.80 0.5748

@ 14,7320 FSIA DRY % UNCORRECTED FOR COMPRESSIBILITY

@ 14.720 & 60 DEG. F

OMFRESSIBILITY FACTOR (1/2)

EAL SPECIFIC GRAVITY
NNORMAL IZED TOTAL
NALDG INPUT CHANNEL 1

= 1.0021

RY B.T.U. @ 14.7Z0 PSIA & &6 DEG. F CORRECTED FOR (1/2) = 1022.9
. = 0.5757

k = 100.01

= H2S 140 = .20898

= WATER 144 = 2.6366

NALOG INPUT CHANNEL 2

TIVE ALARMS

NE



g CERTIFICATE OF ANALYSIS NUMBER 199907

SAMPLE IDENT.: MELBOURNE STATION 1380 DATE: APRIL 08, 1992
FLORIDA GAS TRANS.
ENGINE FUEL GAS P. O. NO.: 92143

FUEL LINE L.F.
03/26/92 @ 10:30

FOR: CUBIX CORPORATION
9225 LOCKHART HIGHWAY
AUSTIN, TEXAS 78747

ATTN: MR. JOE RUDYK

ASTM D-3246
TOTAL SULFUR ANALYSIS

1.8 ppm by wt.
0.107 Grains/100 cu. ft. by vol.

0.190 Grains/100 cu. ft. by wt.

SOUTHERN ET/:;;;? LABORATORIES, INC.
4

I/
J. C.EY



APPENDIX I:
ALTERNATIVE COMPLIANCE
TEST DATA



Melbourne Compressor Station--Engine 1--Unofficial Data

Operator/Plant Florida Gas Melbourne Compressor Station
Location - Brevard County, Florida
Source Dresser-Rand Compressor Engine
Techniclans ) RK,LF.JR
Test Run No. C-1 c-2 C-3
Engine ID No. 1 1 R
Date 3/26/92 3/26/92 3/26/92
Start Time 08:36 09:45 10:51
Stop Time 09:36 10:45 11:51
Engine/Compressor Operation
Engine Speed (rpm) - 361 361 361
Ignition Timing (°BTDC) 13 13 13
Air Manifold Pressure (psig) 10.1 10.2 10.1
Air Manifold Temperature (°F) 130 131 130
Fuel Flow (SCFH) 16730 16730 16730
Fuel Manifold Pressure (psig) 32.8 32.8 32.8
Fuel Manifold Temperature (°F) ’ 61 61 61
Pre-Combustion Chamber Pressure (psig) 20.4 20.3 20.3
Post Turbo Temperature (°F) 714 713 717
Turbo (rpm x 100) 116/167 166/168 168/167
After Cooler Water Temperature (°F) 129 129 na.
Pockets Open 17 17 17
Suction Pressure (psig) 700 694 698
Suction Temperature (°F) 59 67 66
Discharge Pressure (psig) 952 950 - 951
Discharge Temperature (°F) ) 114 113 111
Engine Load (BHP) . 2708 2708 2708
Torque (%) 101 101 101
Ambient Conditions
Atmospheric Pressure (in. Hg) 29.96 29.99 29.99
Temperature (°F) : Dry bulb 69 74 81
)] Wet bulb 63 65 70
Humidity (ib/lb_air) 0.0107 ~0.0109 0.0128
Measured Emissions
NOx (ppmv) 136 141 147
CO (ppmv) 342 345 3565
02 via Method 3a (%) 12.2 12.0 11.9
CO2 via Method 3a (%) - 5.04 5.10 5.08
THC via EPA Method 25a (ppmv, wet) 1135 1195 1140
VOC via EPA Method 18 (% of THC) 6.65% 7.10% 5.61%
VOC i.e. non methane via EPA 18 (ppmv, wet) 75.5 848 64.0
VOC via Methods 25 and 18 (ppmv, dry) 82.6 93.6 70.0
SO2 in {uel:(grains/100 DSCF) 0.107 0.107 0.107
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 4.69E+05 4.72E+05 4.76E+05
Calculated Emission Rates (via pitot tube)
INOx (lbs/hr) 7.62 7.95 8.35
CO (lbs/hr) 11.7 11.8 12.3
VOC (lbs/hr) 1.61 1.83 1.38
S02 (lbs/hr) 0.0026 0.0026 0.0026
NOx (tons/yr) 33.4 34.8 36.6
CO (tons/yr) : 51.1 51.8 . 53.8
VOC (tons/yr) 7.0 8.0 6.1
S02 (tons/yr) "~ 0.011 0.011 0.011
NOx (g/hp-hr) 1.28 1.33 1.40
CO (g/hp/hr) 1.96 1.98 2.06
VOC (g/hp-hr) : 0.27 0.31 0.23

Testing By Cubix Corporation, Austin, Texas



Melbourne Compressor S!a!ibn-—Engine 1--Unotticia! Data

Operator/Plant

Florida Gas Melbourne Compressor Station

Location Brevard County, Florida

Source Dresser-Rand Compressor Engine
Techniclans RK,.LFJR

Test Run No. C-1 C-2 C-3
Stack Molsture & Molecular Wt. via EPA Method 4

CO2 (%) 5.04 5.10 5.08
O2 (%) 12.20 12.00 11.90
Beginning Meter Reading (ft3) 913.010 940.350 962.200
Ending Meter Reading (#t3) 938.500 961.880 985.750 ©
Beginning Impinger Wt (g) 2455.1 2502.3 2535.6
Ending Impinger Wt. (g) 2502.3 2546.4 2577.5
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 72 85 118
Dry Gas Meter Temperature (°F end) 134 121 141
Atmospheric Pressure (in Hg, abs.) 29.96 29.99 29.99
Stack Gas Moisture (% volume) 8.59 9.40 8.63
Dry Gas Fraction . 0.914 0.906 0.914
Stack Gas Molecular Wt. (Ibs/lb-mole) 28.32 28.23 28.32
Stack Moisture & Molecular Wt. via Stoichiometry

Fuel Moisture Content .(voi % @ 0% O2) 18.87 18.87 18.87
Moisture Content (vol % at stack) 8.54 8.73 8.95
Difference between methods % T% 4%
Stack Flow Rate via Pitot Tube

Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.10 1.60 1.20
AP #2 1.30 1.60 1.50
AP #3 1.40 1.60 1.50
AP #4 1.30 1.40 1.50
AP #5 1.50 1.60 1.40
AP #6 1.50 1.70 1.60
AP #7 1.50 1.60 1.60
AP #8 1.40 1.50 1.50
AP #9 1.50 1.30 1.50
AP #10 1.50 1.50 1.60
AP #11 1.60 1.40 1.70
AP #12 1.60 1.40 1.50
AP #13 1.50 1.50 1.50
AP #14 1.50 1.50 1.60
AP #15 1.60 1.50 1.60
AP #16 _ 1.60 1.50 1.60
Sum of Square Root of AP's 19.3 19.7 19.7
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.21 1.23 1.23
Average Temperature (°F) 652 662 669
Static Pressure (in. H20) -2 1.8 2
Stack Diameter (in.) 23.5 23.5 23.5
Stack Area (ft2) 3.01 3.01 3.01
Stack Velocity (ft/min) 5943 6082 6115
Stack Flow,wet (ACFM) 17901 18320 18420
Stack Flow,dry (SCFH) 4.69E+05 4.72E+05 4.76E+05
Stack Flow Rate via EPA Method 19

Fuel Flow to Engine (SCFH) 16730 16730 16730
Fuel Heating Value (BTU/SCF) 1022 1022 1022
Fuel O2 F-Factor (DSCFH/MMBTU) 8635 8635 8635
Fuel CO2 F-Factor (DSCFH/MMBTU) 1022 1022 1022
Stack Flow, dry via O2 F-factor (SCFH) 3.55E+05 3.47E+05 3.43E+05
Stack Flow, dry via CO2 F-factor (SCFH) 3.47E+05 3.43E+05 3.44E+05
Difference between O2 F-factor and pitot tube 24% 27% 28%
Ditference between CO2 F-factor and pitot tube 26% 27% 28%
Stack Flow Rate via Carbon Balance

Fuel Carbon Content 1.021 1.021 1.021
Exhaust Carbon Content 5.19 5.25 523
Stack Flow, dry via carbon balance (SCFH) 3.29E+05 3.25E+05 3.27E+05
Difference between carbon balance and pitot tube (%) 30% 31% 31%

Testing By Cubix Corporation, Austin, Texas
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Melbourne Compressor Station--Engine 2--Unofficial Data

Operator/Plant
Location
Source
Technicians

Florida Gas Melbourne Compressor Station
Brevard County, Florida

Dresser-Rand Compressor Engine
RKLFJR

Test Run No. C-4 C-5 C-6
Engine ID No. 2 2 2
Date 3/27/92 3/27/92 3/27/92
Start Time 10:23 11:28 12:34
Stop Time 11:23 12:28 13:34
Engine/Compressor Operation
Engine Speed (rpm) 360 360 361
Ignition Timing (°BTDC) 14 13 13
Air Manifold Pressure (psig) 10.6 10.4 10.4
Air Manifold Temperature (°F) 129 130 130
Fuel Flow (SCFH) 20639 20578 20490
Fuel Manifold Pressure (psig) 344 33 33
Fuel Manifold Temperature (°F) 63 63 64
Pre-Combustion Chamber Pressure (psig) 21.2 21.2 21.2
Post Turbo Temperature (°F) 708 709 708
Turbo (rpm x 100) . 169/171 170/171 170/170
After Cooler Water Temperature (°F) 123 126 123
Pockets Open 17 17 17
Suction Pressure (psig) 700 698 695
Suction Temperature (°F) 66 66 66
Discharge Pressure (psig) 941 941 945
Discharge Temperature (°F) 109 106 115
Engine Load (BHP) 2617 2625 2594
Torque (%) 102 102 101
Ambient Conditions
Atmospheric Pressure (in. Hg) 30.11 30.12 30.10
Temperature (°F) : Dry bulb 77 81 81
(°F) Wet bulb 61 64 63
Humidity (lb/lb _air) 0.0075 0.0085 0.0078
Measured Emissions
NOX (ppmv) 66 79 92
CO (ppmv) 334 340 339
02 via Method 3a (%) 12.5 12.5 12.5
CO2 via Method 3a (%) 4.85 4.74 4.82
THC via EPA Method 25a (ppmv, wet) 1350 1550 1525
VOC via EPA Method 18 (% of THC) 6.00% 6.25% 8.92%
VOC i.e. non methane via EPA 18 (ppmv, wet) 81.0 96.9 136.0
VOC via Methods 25a and 18 (ppmv, dry) 88.6 106.6 148.3
S02 in_fuel (grains/100 DSCF) 0.107 0.107 0.107
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 4.82E+05 4.74E+05 4.88E+05
Calculated Emission Rates (via pitot tube)
NOx (lbs/hr) 3.80 4.50 5.37
CO (lbs/hr) 11.7 11.7 12.0
VOC (lbs/r) 1.77 2.10 3.01
S02 (lbs/hr) 0.0032 0.0031 0.0031
NOx (tons/yr) 16.6 19.7 23.5
CO (tons/yr) 51.2 51.3 52.7
VOC (tons/yr) 7.8 9.2 13.2
S0O2 (tons/yr) 0.014 0.014 0.014
NOx (g/hp-hr) 0.66 0.78 0.94
CO (g/hp/hr) 2.03 2.03 2.1
VOC ({(g/hp-hr) 0.31 0.36 0.53

Testing By Cubix Corporation, Austin, Texas




Melbourne Compressor Station--Engine 2--Unofficial Data

Operator/Plant Florida Gas Melbourne Compressor Station
Location Brevard County, Florida
Source Dresser-Rand Compressor Engine
Techniclans RK,.LFJR
Test Run No. | C-4 C-5 C-6
Stack Molsture & Molecular Wt. via EPA Method 4
CO2 (%) 4.85 4.74 4.82
02(%) - ] 12.53 12.48 12.50
Beginning Meter Reading (ft3) 985.405 13.900 35.900
Ending Meter Reading ({t3) 1013.728 35.880 . 58.610
Beginning Impinger Wt (g) 2448.6 2650.1 2692.7
Ending Impinger Wt. (g) 2501.1 2692.7 2731.9
Dry Gas Meter Factor (Kd) 0.9904 0.9904 0.9904
Dry Gas Meter Temperature (°F begin) 83 115 118
Dry Gas Meter Temperature (°F end) 120 118 126
Atmospheric Pressure (in Hg, abs.) 30.11 30.12 30.10
Stack Gas Moisture (% volume) 8.53 9.10 - 8.26
Dry Gas Fraction 0.915 0.909 0.917
Stack Gas Molecular Wt. (Ibs/lb-mole} 28.31 28.23 28.34
Stack Molsture & Molecular Wt. via Stoichiometry
Fuel Moisture Content (vol % @ 0% O2) 18.87 18.87 18.87
Moisture Content {vol % at stack) 8.04 8.15 8.09
Difference between methods &% 10% %%
Stack Flow Rate via Pitot Tube
Pitot Tube Factor 0.84 0.84 0.84
AP #1 1.60 1.20 1.60
AP #2 1.70 1.60 1.80
AP #3 1.40 1.50 1.70
AP #4 1.40 1.50 1.60
AP #5 1.50 1.60 1.50
AP #6 1.60 1.60 1.60
AP #7 1.60 1.70 1.70
AP #8 1.60 1.80 1.80
AP #9 1.30 1.20 1.30
AP #10 1.70 1.70 1.60
AP #11 1.60 1.50 1.60
AP #12 1.60 1.50 1.50
AP #13 1.50 1.40 1.60
AP #14 1.50 1.50 1.60
AP #15 1.70 1.50 1.50
AP #16 1.60 1.50 1.50
Sum of Square Root of AP's " 19.9 19.7 20.2
Number of Traverse Points 16 16 16
Average Square Root of AP's 1.25 1.23 1.26
Average Temperature (°F) ’ 670 667 672
Static Pressure (in. H20) 2.1 2 2.1
Stack Diameter (in.) 235 23.5 23.5
Stack Area (ft2) 3.01 3.01 3.01
Stack Velocity (ft/min) 6168 6089 6245
Stack Flow,wet (ACFM) 18577 18341 18810
Stack Flow,dry (SCFH) 4.82E+05 4.74E405 4.88E+05
Stack Flow Rate via EPA Method 19
Fuel Flow to Engine (SCFH) 20639 20578 20490
Fuel Heating Value (BTU/SCF) 1022 1022 1022
Fuel O2 F-Factor (DSCFH/MMBTU) 8635 8635 8635
Fuel CO2 F-Factor (DSCFH/MMBTU) 1022 1022 1022
Stack Flow, dry via O2 F-factor (SCFH) 4.55E+05 4.51E+05 4.50E+05
Stack Flow, dry via CO2 F-factor (SCFH) 4.44E+05 4.53E+05 4.44E+05
Difference between O2 F-factor and pitot tube 6% /A 8%
. |Difference between CO2 F-factor and pitot tubg 8% 4% o
Stack Flow Rate via Carbon Balance
Fuel Carbon Content 1.021 1.021 1.021
Exhaust Carbon Content 5.02 4.93 5.01
Stack Flow, dry via carbon balance (SCFH) 4.20E+05 4.26E+05 4.18E+05
Difference between carbon balance and pitot tul 13% 10% 14%

Testing By Cubix Corporation, Austin, Texas
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: m & UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% g
q%mm@> REGION IV
-:345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365
4AAPT-AEB

MAY 311991

Mr. Clair H. Fancy, P.E., Chief
Bureau of Air Regulation

Florida Department of Env1ronmental
Regulation

. Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

RE: Florida Gas Transmission Company Compressor Statl [)
PSD-FL-156 Santa Rosa County éi \‘ Ei
PSD-FL-158 Washington County

PSD-FL-159 Gadsden County w60 1981
PSD-FL-160 Taylor County ° ‘ JUNG e 193
PSD-FL-161 Bradford County ' _ ¢ AIr
PSD-FL-162 Marion County Division O cement
PSD-FL-163 Orange County Remume=mmw

PSD-FL~164 St. Lucie County
Dear Mr. Fancy:

This is to acknowledge receipt of your final detérminations and
permits for modifications to Compressor Station Nos. 12 through 18
and 20 of the above referenced source, by letters dated May 9, 1991.

The proposed projects are similar in scope in that they each consist
of the addition of one reciprocating internal combustion engine to an
existing compressor station. The engines proposed for the stations
in Santa Rosa, Taylor and Bradford Counties will be sized at 4000
brake horsepower. The engines for the remaining five counties will
be sized at 2400 brake horsepower. We have reviewed the packages as
requested and have no adverse comments.

Thank you for the opportunity to review and comment on this
application. If you have any questions or comments on this package,
please contact Mr. Gregg Worley of my staff at (404) 347-2904.

ey yours,

Printed on Recycled Paper
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Lawton Chiles, Governor Carol M. Browner, Secretary

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF PERMIT

Mr. William R. Osborne, Project Environmentalist
Environmental Affairs Department

Florida Gas Transmission Company

Post Office Box 1188

Houston, Texas 77251-1188

May 9, 1991

Enclosed is construction permit AC 04-189454 (PSD-FL-161) to install
one natural gas-fired engine at the Florida Gas Transmission
facility in Bradford County, Florida. This permit is issued
pursuant to Section 403, Florida Statutes. : :

Any party to this permit has the right to seek judicial review of
the permit pursuant to Section~- 120.68, Florida Statutes, by the
filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules
of . Appellate Procedure, ~with the Clerk of the Department'in the
Office of General .Counsel, 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400; and by filing a copy of the Notice of Appeal
accompanied by the applicable filing fees with the appropriate
District Court of Appeal. The Notice of Appeal must be filed within

' 30 days from the date this permit is filed with the Clerk of the
Department. :

Executed in Tallahassee, Florida. .

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

AR
C. H. Fancyy/ P.E.

_ Chief
~ : Bureau of Air Regulation

. Copy furnished to:

A. Kutyna, NED

D. Buff, P.E.

B. Beals, U.S. EPA
C. Shaver, NPS

Recycled ?’1 Paper



CERTIFICATE OF SERVICE

- The undersigned duly designated deputy clerk hereby

certifies that this NOTICE OF PERMIT and all copies were mailed

before the close of buisness on ~/3i’ /[>" C?/

NI FILING AND ACKNOWLEDGEMENT
FILED, on this date, pursuant ¢to
§120.52(9), Florida Statutes, with
the designated Department Clerk,
receipt of which is hereby

ackn wle?ged. .
/QZuou Jojun  7-10-9/

Clerk o Date




Final Determination

Florida Gas Transmission Company
Bradford County, Florida

Gas-Fired Engine
AC 04-189454
PSD~FL-161

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

May 9, 1991



Final Determination

The Technical Evaluation and Preliminary Determination for the
permit to construct one gas-fired engine at the Florida Gas
Transmission Company’s facility 3 miles north of Brooker on Highway
235 1in Bradford County, Florida, was distributed on March 15, 1991.
The Notice of Intent to Issue was published in the The Gainesville
Sun .on March 15, 1991. Copies of the evaluation were available for
public inspection at the Department of Environmental Regulation,
Bureau of Air Regulation, 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400 and the Department of Environmental Regulation,
Northeast District office, 7825 Baymeadows Way, Jacksonville,
Florida 32256-7577. : o

Comments were received from Mr. David Buff, P.E., from KBN
Engineering and Applied Sciences, Inc. Mr. Buff requested some
clarification ' regarding the requirement and time of the compliance
tests. Also, Mr. Buff pointed out some minor typographical errors.
As results of his comments, all typographical errors were corrected
and an additional sentence was added to the Compliance Determination
Section of each permit that reads:

Compliance Determination:

"This source shall demonstrate compliance with its limits for each
affected pollutant within 60 days after completion of construction
and annually thereafter, as follows:" '

The final action of the Department will be to issue construction
permit No. AC 04-189454, PSD-FL-161 with the changes as requested by
Mr. Buff and noted above. : S



Florida Department of Environmental Regulation
Twin Towers Office Bldg. @ 2v6OO Blair Stone Road o Tallahasxe, Florida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Secretary
PERMITTEE: Permit Number: AC 04-189454
PSD-FL-161
Florida Gas Transmission Company Expiration Date: June 30, 1992
P. O. Box 1188 County: Bradford
Houston, Texas 77251-1188 Latitude/Longitude: 29°55’16"N

82°19'34"W
Project: Natural Gas Compressor
Engine (Unit No. 6) '

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-2 and 17-4.
The above named permittee is hereby authorized to perform the work
or operate the facility shown on the application and approved
drawings, plans, and other documents attached hereto or on file with
the Department and made a part hereof and specifically described as
follows: : ' :

For the construction of one natural gas fired engine to be located
3 miles north of Brooker on Highway 235 in Bradford County,
Florida. The UTM coordinates are Zone 17, 371.98 km East and
3310.57 km North. -

The source shall be constructed in accordance with the permit
application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions. '

Attachments ére listed below:

1. Application to Construct/Operate Air Pollution Sources
DER Form 17-1.202(1). : h '

2. Department’s letter dated November 20, 1990.

3. KBN Engineering -and Applied Services, Inc.’s letter dated
December 17, 1990.

Page 1 of 8

Recycled a Paper



.PERMITTEE: Permit Number: AC 04-189454
Florida Gas Transmission Company PSD-FL-161
Expiration Date: June 30, 1992

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.141, 403.727,
or 403.859 through 403.861, Florida Statutes. The permittee is
placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation
of these conditions.

2. This permit 1is wvalid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may

constitute grounds for revocation and enforcement action by the
Department. - '

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Neither does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or local laws or
regulations. This permit is not a waiver of or approval of any
other Department permit that may be required for other aspects of
- the total project which are not addressed in the permit.

4. This permit conveys no title to 1land or water, does not
constitute State recognition or acknowledgement of title, and does
not constitute authority for the use of submerged lands unless
herein provided and the necessary title or leasehold interests have
been obtained from the ‘State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, or plant life, or
property caused by the construction or operation of this permitted
source, or from penalties therefore; nor does it allow the permittee
to cause pollution 1in contravention of Florida . Statutes and
Department rules, unless specifically authorized by an order. from
the Department.
R )

6. The permittee shall properly operate and maintain the facility
and systems of treatment and control (and related appurtenances)
that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department rules.

Page 2 of 8



"PERMITTEE: Permit Number: AC 04-189454
Florida Gas Transmission Company PSD-FL~-161
Expiration Date: June 30, 1992

GENERAL CONDITIONS:

This provision includes the operation of backup or auxiliary -
facilities or similar systems when necessary to achieve compliance
with the conditions of the permit and when required by Department
rules.

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, .upon presentation of
credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

a. Have access to and copy any records that must be kept under
the conditions of the permit;

b. Inspect"the facility, equipment, practices, or operations
regulated or required under this permit; and '

c. Sample or monitor any substances or parameters at any
location reasonably necessary to assure compliance with this
permit or Department rules.

Reasonable time may depend on the nature of the concern being
investigated.

8. If, for any reason, the permittee does not comply with or will
be unable to comply with any condition or limitation specified in
this permit, the permittee shall 1mmed1ate1y prov1de the Department

with the following information: |

a. a description of and cause of non-compliance; and

b. the period of noncompliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance.is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance.

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or for revocation of this permit.

9. In accepting this permit, the permittee understands and agrees

that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source

Page 3 of 8



" PERMITTEE: _‘ Permit Number: AC 04-189454
Florida Gas Transmission Company . PSD-FL-161
Expiration Date: June 30, 1992

GENERAL CONDITIONS:

which are submitted to the Department may be used by the Department
as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except where
such use 1is prescribed by Sections 403.73 and 403.111, Florida
Statutes. Such evidence shall only be used to the extent it is
consistent with the Florida Rules of C1v1l Procedure and appropriate
evidentiary rules.

10. The permittee agrees to comply with changes in Department rules
and Florida Statutes after a reasonable time for compliance,
provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.120 and
17-730.300, F.A.C., as applicable. The permittee shall be liable
for any non- compllance of the permitted activity untll the transfer
is approved by the Department.

12. This permit or a copy thereof shall be'kept at the work site of
the permitted activity.

13. This permit also constitutes:

(x) Determination of Best Available Control Technology
(BACT)

(x) Determination of Prevention of Significant
Deterioration (PSD)

( ) Compliance with New Source Performance Standards

-~ (NSPS)

14. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and

: plans required under Department rules. During enforcement
actions, the retention period for all records will be
extended automatlcally unless otherwise stipulated by the
Department. -

b. The permittee shall hold at the facility or other location
designated by this permit records of all monitoring
information (including all calibration and maintenance
records and all original strip chart recordings for .
continuous monitoring instrumentation) required by the

Page 4 of 8



PERMITTEE: Permit Number:_ AC 04-189454
Florida Gas Transmission Company PSD-FL-161
Expiration Date: June 30, 1992

GENERAL CONDITIONS:

permit, copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. These materials shall be retained at least
three vyears from the date of the sample, measurement,
report, -~ or application wunless otherwise specified by
Department rule.

c. Records of monitoring information shall include:
J _

- the date, exact place, and time of sampling or
measurements; , - ,

- the person responsible for performing the sampling or
measurements;

- the dates analyses were performed

- the person responsible for performing the analyses;
- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall within a
reasonable time furnish any information required by 1law which is
needed to determine compliance with the permit. If the permittee
becomes aware that relevant facts were not submitted or were
incorrect in the permit application or in any report to the
Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:
Emission Limits

1. The maximum allowable emissions from this source shall not
exceed the emission rates as follows: :

Pollutant lbs/hr tons/vr . Emission Factor

Nitrogen Oxides 17.6 ' 77.2 2.0 g/bhp-hr

Carbon Monoxide . 22.0 96.6 2.5 g/bhp-hr.

Volatile Organic Compounds 8.8 38.6 1.0 g/bhp-hr
(non-methane) " :

Particulate Matter (TSP) 0.13 0.6 5 lbs/MMscf

Particulate Matter (PMlo) 0.13 0.6 5 lbs/MMscft

Sulfur Dioxide .0.75 3.3 10 gr/100scf

2. Visible emissions shall not exceed 10% opacity.

Page 5 of 8



PERMITTEE: Permit Number: AC 04-189454

Florida Gas Transmission Company ' PSD-FL-161
: Expiration Date: June 30, 1992

SPECIFIC CONDITIONS:

Operating Rates

3. This source is allowed to operate cOntinuPusly (8760 hours per
year) . :

4. This source is allowed to burn natural gas only.

5. The permitted operating parameters and utilization rates for
this natural gas compressor engine shall not exceed the values
stated 1in the application. The parameters include, but are not
limited to:

- Maximum natural gas consumption shall not exceed 26,408 scf/hr.
- Maximum heat input shall not exceed 27.20 MMBtu/hr.

6. Any change in the method of operation, equipment or operating
hours shall be submitted to the DER’s Bureau of Air Regulation and
Northeast District offices. -

7. Any other operating parameters established during compliance
testing and/or inspection that will ensure the proper operation of
this facility shall be included in the operating permit.

Compliance Determination

N

This source shall demonstrate compliance with its emission limits
for each affected pollutant within 60°'days after completion of
construction and annually thereafter as follows: '

8. Compliance with the NOy, SO;, CO, and VOC standards shall be
determined by the following reference methods as described in 40 CFR
60, Appendix A (July 1, 1988) and adopted by reference in F.A.C.
Rule 17-2.700. . '

- Method 1. Sample and Velocity Traverses

- Method 2. Volumetric Flow Rate '

- Method 3. Gas Analysis

- Method 7E. Determination of Nitrogen Oxides Emissions from

Stationary Sources _
- Method 9. Determination of the Opacity of the Emissions from
_ Stationary Sources
- Method 10. Determination of the Carbon Monoxide Emission from
Stationary Sources
- Method 25. Determination of Total Gaseous Nonmethane Organic
Emissions as Carbon

Page 6 of 8



PERMITTEE: - Permit Number: AC 04-189454
Florida Gas Transmission Company PSD-FL~-161
Expiration Date: June 30, 1992

' SPECIFIC CONDITIONS:

9. Compliance with the S0, emission limit can be determined by
calculations based on fuel analysis using- ASTM D1072-80, D3031-81,
D4084-82, or D3246-81 for sulfur content of gaseous fuels.

10. Initial compliance with the volatile organic compound (VOC)
emissions 1limits will be demonstrated by EPA Method 25, thereafter,
compliance with the VOC emission 1limits will be assumed, provided
the CO allowable emission rate is achieved.

11. Test results will be the average of 3 valid runs. The

Northeast District office will be notified at 1least 15 days in
advance of the compliance test. The source shall operate between

90% and 100% of permitted capacity during the compliance test.
Compliance test results shall be submitted to the Northeast Dlstrlct
office no later than 45 days after completion.

Rule Requirements

"12. This source shall comply with all applicable provisions of
Chapter 403, Florida Statutes and Chapters 17-2 and 17-4, Florida
Administrative Code. :

13. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or
local permitting requirements . and regulations (F.A.C. Rule
17-2.210(1)).

14. This source shall comply with F.A.C. Rule 17-2.700, Stationary 
Point Source Emission Test Procedures.

15. Pursuant to F.A.C. Rule 17-2.210(2), Air Operating Permits, the
permittee 1is required to submit annual reports on the actual
operating rates and emissions from this facility. These reports
shall include, but are not 1limited to the following: fuel usage,
hours of operation, air to fuel ratio, air emissions limits, stack
test results, etc. Annual reports shall be sent to the Department’s
Northeast District office.

16. The permittee, for good cause, may request that . this
construction permit be extended. Such a request shall be submitted
to the Bureau of Air Regulation prior to 60 days before the
expiration of the permit (F.A.C. Rule 17-4.090).
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PERMITTEE: - | Permit Number: AC 04-189454
Florida Gas Transmission Company PSD-FL-161
: Expiration Date: June 30, 1992

SPECIFIC CONDITIONS:

17. An application for an operation permit must be submitted to the
Northeast District office at least 90 days prior to the expiration
date of this construction permit or within 45 days after completion
of compliance testing, whichever occurs first. To properly apply
for an operation permit, the applicant shall submit the appropriate
application form, fee, certification that construction was completed
noting any deviations from the . conditions 1in the construction
permit, and compliance test reports as required by this permit
(F.A.C. Rule 17-4.220).

: b
Issued this 5# day
of FHay , 1991

STATE OF F[ORIDA DEPARTHMENT
OF ENVIRONMENTAL REGULATION

St}

A% Canpl M. Br@wner,Secfetary

- Page 8 of 8



Best Available Control Technology (BACT) Determination
: - Florida Gas Transmission Company
Bradford County

The applicant proposes to expand its existing natural gas
pipeline compressor station No. 16 near the town of Brooker in
Bradford County, Florida. The proposed expansion consists of
adding one new 4,000 brake horsepower (BHP) natural -gas~-fired,
reciprocating 1nternal combustlon englne

The applicant has indicated the maximum total annual tonnage
of regulated air pollutants emitted from the compressor engine
based on 8,760 hrs/year operation to be as follows:

Max. Net Increase PSD Significant
Pollutant _ in Emissions (TPY) Emission Rate (TPY)
NOx : 77.2 . 40
SO5 3.30 40
PM/PM; g 0.58 _ 25/15
(6{0) 96.6 100
vocC 38.6 40

Rule 17-2.500(2)(f)(3) of the Florida Administrative Code
(F.A.C.) requires a BACT review for all regulated pollutants
emitted in an amount equal to or greater than the significant
emission rates listed in the previous table.

BACT Determination Regquested by the Applicant

The BACT Determination requested by the applicant is given
below: '

Pollutant | Determination

NOx | | 2.0 g/bhp-hr

Date of Receipt of a BACT Application
December 18, 1990

Review Group Members

This determination was based upon comments received from the
applicant and the Permitting and Standards Section.



BACT
Florida Gas Transmission Company
Bradford County-Page 2

BACT Determination Procedure

In accordance with Florida Administrative Code Chapter 17-2,
Air Pollution, this BACT determination is based on the maximum
degree of reduction of each pollutant emitted which the
Department, on a case by case basis, taking into account
energy, environmental and economic impacts, and other costs,
determines 1is achievable through application of production
processes and available methods, systems, and techniques. 1In
addition, the regulations state that in making the BACT
determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and
any emission limitation contained in 40 CFR Part 60
(Sstandards of Performance for New Stationary Sources) or
40 CFR Part 61 (Natlonal Emission Standards for Hazardous
Air Pollutants). '

(b) All scientific,'engineering, and technical material and
other information available to the Department.

(c) The emission llmltlng standards or BACT determinations of
any other state.

(d) The social and economic impact of the appllcatlon of such
technology : .

The EPA currently stresses that BACT should be determined using
the "top-down" approach. The first step in this approach is to
determine the most stringent control available for a similar or
identical source or source category. If it is shown that this
level of control is technically or economically infeasible for
the source in question, then the next most stringent level of
control 1is determined and similarly evaluated. This process
continues until the BACT 1level under consideration cannot be
eliminated by any substantial or unique technical,
environmental, or economic objections. : :

BACT Analysis

‘A review of previous BACT determinations and control measures
utilized for natural gas compressor engines .indicates that in
general the nitrogen oxides emission rate proposed by the
applicant 1is representative of BACT. BACT for nitrogen oxides
has been established for reciprocating engines based on the
following techniques:



BACT
Florida Gas Transmission
Bradford County - Page 3

0 engine modifications, and
o add-on control technology

A review of the BACT/LAER Clearinghouse does not indicate the
use of engine modifications on natural gas fired engines as
~ representing ' BACT. A few engines have, however, been required
"to use selective catalytic reduction. ' :

Selective catalytic reduction is a post-combustion method for
control of NOx emissions. The SCR process combines vaporized
ammonia with NOx in the presence of a catalyst to form nitrogen
and water. The vaporized ammonia is injected into the exhaust
gases prior to passage through the catalyst bed. The SCR
process  can achieve up to 90% reduction of NOx with a new
catalyst. As the catalyst ages, the maximum NOx reduction will
decrease to approximately 86 percent.

Given the applicant’s proposed BACT. level for nitrogen oxides
control stated above, an evaluation can be made of the cost and
associated benefit of using SCR as follows:

The applicant has indicated that the total 1levelized annual
cost (operating plus amortized capital cost) to install SCR at
100 percent capacity factor is $635,212. Taking into
consideration the total levelized annual cost, a cost/benefit
analysis of using SCR can now be developed.

Based on the information supplied by the applicant, it is
estimated that the maximum annual NOx emissions with the
proposed compressor engines will be 77.2 tons/year.  Assuming
that SCR would reduce NOx emissions by an additional 80%, the
SCR would control 62 tons of NOx annually. When this reduction
is taken into consideration with the total levelized annual
cost  of $635,212, the cost per ton of controlling NOx is
$10,245. This cost ($10,245/ton) is not representative of
costs that have been previously justified as BACT and is judged
to be cost prohibitive for this facility.

In addition to evaluating the use of SCR, the applicant has
examined the energy and economic impacts of using nonselective
catalytic reduction, air-to-fuel ratio changes, ignition timing-
retardation, derating, and exhaust gas recirculation. 1In each
case these alternatives resulted 1in emissions that were
essentially equivalent to that proposed or provided 1little
benefit for the associated expense. As this is the case, none
of these control strategies will be elaborated wupon in this
determination. ' : -

'



BACT
Florida Gas Transmission Company
Bradford County-Page 4

Environmental Impact Analysis

The predominant environmental impacts would be related to the
use of SCR. The use of SCR could result in accidental spills,
emissions of ammonia, and the handling of spent catalyst which
is sometimes classified as hazardous waste. Other control
techniques such as ignition timing retardation and power
derating result in increases of carbon monoxide and hydro-
carbons which reduce the gains provided by controlling nitrogen
oxides.

In addition to nitrogen oxides, the impacts of toxic pollutants
associated with the combustion of natural gas have been
evaluated. These toxics (formaldehyde and polycyclic organic
matter) common to the combustion of natural gas, are expected
to be emitted in minimal amounts and will not have an impact on
air quality or this BACT analysis.

BACT Determination by DER

Based on the information presented by the applicant and the
~studies conducted, the Department believes that the compressor
engine proposed by the applicant satisfies the BACT requirement
for . nitrogen oxides. Although engine modifications and add-on
control = (SCR) could be used to provide additional control, the
benefits that would be obtained do not warrant the cost. The
emission limit for the compressor engine is thereby established
as follows:

Pollutant Emission Limit _
NOx 2.0 grams/bhp-hr

Details of the Anal éis May be Obtained by Contactin

Barry Andrews, P.E., BACT Coordinator
Department of Environmental Regulation
Bureau of Air Regulation.

2600 Blair Stone Road .
Tallahassee, Florida 32399-2400

Recommended by: ' Apprgved by;
A 447 Y fpone

C. H. Fancy, P.E., [Chief q Ca ol M. owner, Secketary
Bureau of Air Regulation De t. of nv1ronmental Regulation
Mme] B 19901 ey & 1991

Date . ' / Date
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REGION IV

345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365

pes | RECEIvE

-Mr. Clair H. Fancy, P.E., Chief ﬂPR_ZS
Bureau of Air Regulation 7997
.Florida Department of Environmental . D
Regulation : ER‘BAth
Twin Towers Office Building
2600 Blair Stone Road -
Tallahassee, Florida 32399-2400

RE: Florida Gas Transmission Company Compressor Stations
' PSD-FL-158 Washington County
PSD-FL-159 Gadsden County
PSD-FL-160 Taylor County
PSD-FL-161 Bradford County
- PSD-FL~-162 Marion County
PSD-FL-163 Orange County
PSD-FL-164 St. Lucie County

Dear Mr. Fancy:

This is to acknowledge receipt of your preliminary determinations and
draft permits for modifications to Compressor Station Nos. 13 through
18 and 20 of the above referenced source, by letters dated March 14,
1991. ; .

The :proposed projects are similar in scope in that they each consist
of. the addition of one reciprocating internal combustion engine to an
existing compressor station. The engines proposed for the stations
in Taylor and Bradford Counties will be sized at 4000 brake
horsepower. The engines for the remaining five counties will be
sized at 2400 brake horsepower. We have reviewed the package as
requested and have no adverse comments at this time. There is
however a typographical error in the draft permit for the Marion
County Station. The federal permit number for this Station should be
listed as PSD-FL-162.

-

Thank you for the opportunity to review and comment on this
application. If you have any questions or comments on this package,
please contact Mr. Gregg Worley of my staff at (404) 347-2904.

Slngere%y yours

/

0c I M

/

/ Jew

' Air Enforcement Branch
Air, /[Pesticides, and Toxics
Mandgement Division

Printed on Recycled Paper



United States Department of the Interior
FiSH AND WILDLIFE SERVICE

MAILING ADDRESS: STREET LOCATION:
Post Office Box 25486 : ;‘34& Uniz; Bclu;li) do
. Denver Federal Center akewood, Color 80228
IN REPLY REFER TO: . Denver, Colorado 80225 :
Mail Stop 60130 w

-~

APR 15 1941

. 4
Mr. C.H. Fancy, P.E., Deputy Chief
Bureau of Air Quality Management
Florida Department of Environmental Regulation
. Twin Towers Office Building
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

DER -Baow

Dear Mr. Fancy:

We have completed reviews of PSD permit applications and the State's
Preliminary Determinations for four projects proposed by Florida Gas
Transmission Company (FGT). We understand that FGT has submitted a total
of nine applications to the State relating to the proposed expansion of
their existing natural gas pipeline. The four applications that we
reviewed all consist of the addition of one natural-gas-fired,
reciprocating internal combustion engine to an existing compressor station.
It is proposed that stations 14 and 17 will add one 2400 brake horsepower
engine each, while stations 15 and 16 will each add a 4000 brake horsepower
engine. The applications are subject to PSD review because the expansions
will result in significant increases in nitrogen oxide (NO,) emissions.

The four stations are located near three class I air quaiity areas
administered by the U.S. Fish and Wildlife Service. The table below lists
‘the station number and the county in which it is located, the proposed NO,
emissions in tons per year (TPY), the distance and direction of each
station from the class I area, and the maximum predicted annual nitrogen
dioxide increment consumption from this pIOJeCt in mlcrograms per cubic
meter (ug/m?).

STATION NUMBER NO_ CLASS I AREA DISTANCE MODEL
(TPY) IMPACT
(ug/m?)
14 (Gadsden County) 46.3 Saint Marks 58 NW 0.01
15 (Taylor County) 77.2 Saint Marks 36 E 0.01
16 (Bradford County) 77.2 Okefenokee 73 S 0.01
17 (Marion County) o 46.3 Chassahowitzka 95 NE ‘ 0.004




We agree that the proposed lean-burn engines represent best available
control technology. We also agree that the visibility analyses indicate
that the proposed emissions would have low potential for visibility
impairment due to plume impacts in the wilderness areas. The results of
the State's air quality dispersion modeling analyses show a minimal
“increase in nitrogen dioxide concentrations in the wilderness areas from
the proposed expansions. We prefer, in most cases, to see a cumulative
analysis that includes all increment consuming sources having the potential
of impacting class I areas. In addition, to assess potential impacts on
sensitive air quality related values, it is important for us to know the
total ambient concentrations (increment plus background) at the class I
“areas. However, given FGT's predicted impacts at the wilderness areas, it
is unlikely that emissions from the proposed expansions would combine with
other sources in the area to significantly impact the air qua11ty or’'
related values at the three class I areas of concern,

If you have any quest1ons regarding this matter, please contact Tbnnie
Maniero of our Air Quality Branch in Denver at (303) 969-2071.

S1ncerg]y@

.éfa

Wilbur N. Ladd, Jr.
Assistant Regional Director
Refuges and Wildlife, Region 6

o Weis
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April 2, 1991

Mr. C. H. Fancy, P.E.
Chief, Bureau of Air Regulation

Florida Department of Environmental Regulation . |
260r0 Blair Stone Road Yo ‘ R E C E \ V e D

Tallahassee, FL 32399-2400

ek 3 1991
Re: AC04-189454; PSD-FL-161 APR
Florida Gas Transmission Co. M
Station 16, Unit No. 6 DER -BAQ
Bradford County; Brooker, Florida

Dear Mr. Fancy:

On behalf of Florida Gas Transmission Co. (FGTC), KBN has reviewed the Technical Evaluation and
Preliminary Determination (TE&PD) and the draft construction permit for the above referenced PSD permit
application. Based on this review, I offer the following comments for your consideration.

In the draft construction permit, Specific Condition 1, the emission factor shown for carbon monoxide is 2.1
g/bhp-hr, and for VOC is shown as 0.5 g/bhp-hr. The correct figures should be 2.5 g/bhp-hr for CO and
1.0 g/bhp-hr for VOC.

In the draft construction permit, under Compliance Determination, it is not specifically stated what initial
compliance tests will be required, or when such tests must be conducted.

Thank you for consideration of these comments.

Sinijl:{j “%
David A. Buff, M.E., P.E.
Principal Engineer

cc: Bill Osborne
Jim Alves

'T*V-L‘)o\ \““(TON

BAlCHFE 2} L L

KBN ENGINEERING AND APPLIED SCIENCES, INC.

1034 Northwest 57th Street  Gainesville, Florida32605 904/331-9000 FAX:904/332-4189

EQUAL EMPLOYMENT OPPORTUNITY / AN AFFIRMATIVE ACTION EMPLOYER
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Florida Gas Transmission Compalﬁ
P. O. Box 945100  Maitland, Florida 32794-5100  (407) _875-5800 C E/
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Certified Mail

March 28, 1991

Mr. Barry Andrews

Florida Department of Environmental Regulation
Division of Air Resources Management

Bur