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FL.O DA KEYS ELECTRIC COOPERATIVE
. -ASSOCIATION, INC.- FKEC

91805 OVE%\SEAS HIGHWAY P.0. BOX 700377, TAVERNIER, FL 33070-0377 PHONE (305) 852-2431 FAX: (303) 8524754

: Post-it* Fax No Date ¥of
Mr Cleve Holladay | ol TxNole | T [M2peor [Rk 2
Dept. of Environmen Prqtectmn aﬁ%ﬁ‘i&‘iﬁ”‘? 1 T DED S itany
Bureau of Air Resources e F ey ___Fie=
Mail Station 5505 : — ES¥/E PP~ I FOSYES 2 2042 f
2600 Blairstone Rd. E5/922-6929 ™ zarfbsr-9/2 0

Tallahasses, FL 3239'9-2409

Re: Design and engfneering measures taken 1o reduce emissions on Unit #8.
4 March 1998

Dear Mr. Holladay:

Ag per you request pf Monday, 3/2/98, I am faxing additional information deseribing
exactly what measur werg taken to reduce emissions from Unit #8 at the Marathon Generating
Plant. The informatign was supphed by Mr. Robin Weeks of Engine Systems, Inc.

Please call mejif you need more information or the fax is not legible. I will be working in
the field later today and I can be reached at 305/852-6501. T will take my copy with me if you
wish to discuss detail{. Thanks for your assistance, Cleve.

Sincerely,

» .,

Deborah A. Shaw, Ph.D,

Environmental Affairs Coordinator/Biologist
Enc:

Letter from Robm Weeks| ESL
PC:

C. Russell
T. Planner
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DATE: M 3 19:08

TO! Chns|Ponkow PHONE:  305-743.6323
FKEQ : FAX: 305-743-91491

\ ;
\ FROM: | Robtn L : W PHONE: 919-977-2720

i Sakes Sup, n{neering FAX: 919-446-3830

q rﬁq:tiona ware made lo the stendard engine configuraﬁon o reach the

ir pass aftercoolers we used were of a higher flow rate design on the
de, i.e, through the tubes. This allowed us to uss an aggressive flow rate
1 through each aftercooler core, and enabied a lowered airbox
Qure réiatve to utikizing the standard aftercooler cores EMD provides with

cooldd circuit uses the avadable ses water as a relatively cbo)
hest exchanger. By utilizing the design vatue of B8°F sea water,
B tolsupply the gflercooler cores with approximately 90-62°F fresh |
water on|the engine side of the aftercocler huat exchanger. This greatly reduces
Bngine airhox temperature relative to usirg 175-180°F fresh water as would
.. Nave been the case using the standard EMD cooiing system. N !

it was degided|that 6° retarded fuet injection timing was probably necessary to
3 meeting our contractual requirements.

om ﬂ about fuel injectors concams the spray tip pattern. EMD found
that an older vamion of the injsctor tip wae epraying soma fuel directly onto the crowme
of some of the valves, which caused ncomplete atomization to occur. They changed
iiﬁcq. in the spray bip to prevent this frory occurming. Al of their
pattorn, and we did not change theso.

| hape thim rlarifip tha auestions you have Pleasa farward thie mfﬂrrn:fhnw_t—
nd Tim Planer:
Thank you
(DQ 4/(9./’\’* /’W’L,v‘{ Y (;,_,\b'r} | Frag veS
e . .
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February 20, 1998

FKEC’s facility was remodeled to reflect its request for a higher NO, limit for Unit 8. The
requested limit is 68 Ib/hr or 8.57 g/s. The results of the modeling reflecting this change are shown
below

Requested Emission Rates and Stack Parameters for FKEC

Emission Stack Stack Stack Stack
Emission Units Rate Height Temp Vel Diameter
(&/s) (m) °K (m/s) (m)
Unit 8 8.57 11.79 625 34.6 071
Unit 1 2.96 6.15 669 273 0.71
Unit 2 3.85 6.15 669 273 0.71
Unit 3 4.64 11.43 677 389 0.66
Unit 4 4.44 11.43 677 389 0.66
Unit 5 5.11 11.43 677 389 0.66
Unit 6 4.72 7.20 664 23.8 0.76
Unit 7 4.40 7.20 664 23.8 0.76

Location of Emission Units in Smith

Emission Units X (m) y (m)

No. 8 0.0 0.0

No. 1 -71.1 -348

No. 2 -71.1 -28.2

No. 3 -6.7 0.0

No. 4 -148 0.0

No. § -20.4 0.0

No. 6 -74.0 -48.9

No. 7 -74.0 -43.0

MODEL RESULTS FKEC
(All Values in ug/m’, annual average)
MET DATA AAQS=100 PSD Class i[=25 PSD Classl SIL=0.1
CONC CONC CONC

1987 Key West/Miami 77 18 0.04
1988 Key West/Miami 89 16 0.04
1989 Key West/Miami 89 18 (.03
1990 Key West/Miami 87 21 0.02
1991 Key West/Miami 97 21 0.02

Files: tk30_68.087 throuh fk50_68.091 for AAQS, fkspsd68.087 through fkspsd68.091 for PSD Class II; fkpsdcl.087
through fkpsdc1.090
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

1.0 COMPENDIUM

South Florida Environmental Services conducted an emissions compliance test program on behalf of
Engine Systems, Inc. at Florida Keys Electric Cooperative Association, Inc. located in Marathon, Florida.
The testing was conducted on the newly installed EMD generator set rated at 3.58 MW and took place on

December 17, 1997.

The objective of the testing program was to determine the Compliance/Performance status of EMD diesel
generator #8 with respect to oxides of nitrogen, carbon monoxide, total hydrocarbons and opacity limits.
Set forth by the Florida, Department of Environmental Protection (FDEP) and Florida Keys Electric

Cooperative.

All test methods and procedures were conducted in strict accordance with EPA Methods 3A, 7E, 9, 10 and
25A as found in the Federal Register (40CFR60), Appendix A. The approved test plan was adhered to
throughout the program. All Ib/MMBtu emission rates are based on the F-factor for oil in accordance with

EPA Method 19.

The gaseous (CEM/VQC) sampling consisted of three 1-hour runs during the test program while the unit
was operating at 100% of rated capacity. Finial results can be found in Table I-1.

The opacity determination was an hour visible emissions run consisting of 240 readings, 4 readings per
minute, from which the highest 6-minute average and maximum opacity values were obtained and reported

as percent opacity. Finial results can be found in Table 1-2.

Ron C. Cook Jr. Senior Project Director, was responsible for all phases of the test program he was assisted
by a team of qualified environmental professionals. Robin L. Weeks of Engine Systems, Inc. coordinated

unit operation with testing. Tim Planner of Florida Keys Electric Cooperative was the company’s
representative.

Project No. 97-581
01/16/98
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

. 1.0 COMPENDIUM (cont))
The following tables summarize the results of the emissions testing program.

Table 1-1
Summary of Results
FKEC Emission Unit # 8
EMD Diesel Electric Generator

Gms/bhp-hr
1500-1600 6.01

1635-1735 6.01
1800-1900 593

5.98

Time

1500-1600

. 1635-1735

1800-1900

THC

Time

1500-1600
1635-1735
1800-1900

Average

Note: Tons/yr were calculated using 8760 hours or continuous operation

Table 1-2
Visible Emission Results

Length of Test | Highest 6 min. Average | Readings above 20%
60 5.0% NONE

. Project No, 97-581

01/16/98 .
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

. 2.0 REFERENCE METHOD SAMPLING LOCATION

The emissions were measured in the 2.3-foot diameter exhaust duct. The sampling location is indoors, and
is accessible via a man lift platform. Two 3-inch diameter sampling ports are installed 90° apart. Figure

2-1 depicts the sampling location.

f Flow
i 7
X B ///' Mle— 5 —»
. 3” sample ports

Upstream To Port (B) 23.5 feet

Duct Diameter (C) 2.3 feet

Number Of Ports 2
Figure 2-1

Stack Sampling Location

. Project No. 97-581

01/16/98
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

. 3.0 SAMPLING POINT LOCATIONS

The stack has an inside diameter of 2.3-feet at the sampling location. The distance from the sampling ports
to the nearest downstream disturbance is 9.5 feet or 4.1 diameters. The distance from the nearest upstream
disturbance to the sampling ports is 23.5 feet or 10.2 diameters. Based upon the requirements of Methods
in Appendix B, Specification 2, the CEM probe was placed at a total of 3 sampling points. The CEM
probe was marked according to the measurements in Table 3-1. A rake probe was used to satisfy this

criteria.

Table 3-1
CEM Sampling Points
1 16.7 4 68"
2 50.0 14,007
3 233 23.32”

. Project No. 97-581

01/16/98 .
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Eagine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Flectric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL CEDURES

The subject unit was tested for nitrogen oxides, carbon monoxide, opacity and volatile organic compound
emissions. Each pollutant parameter was tested in strict accordance with official EPA procedures at the
sampling locations described in Sections 1, 2 and 3. [n this section, the test procedures that were used,
including sampling and analysis, are discussed.

4.1 DESCRIPTION OF METHODOLOGY

4.1.1 Nitrogen Oxides

Nitrogen oxides were measured in accordance with EPA Method 7E.  This Method utilizes continuous
emissions monitoring instrumentation  South Florida Environmental Services uses a Thermo Electron
Model 10A NOx chemiluminescent monitor with 8 ranges from 0-10,000 ppm. The instrument meets all
of the performance specifications of the Method. Tt was calibrated before and after each test period using
calibration gases prepared according to EPA Protocol #1. Three 60-minute runs were conducted.

4.1.2 Carbon Monoxide/Carbon Dioxide

Carbon monoxide was measured in accordance with EPA Method 10 and carbon dioxide in accordance
with EPA Method. This Method utilizes continuous emissions monitoring instrumentation. South Florida
Environmental services uses a Fuji Model 3400 non-dispersive infra red analyzer with a range of 0-500
ppm for CO and 0-25% for CO.. The instrument meets all of the performance specifications of the
Methods. It was calibrated before and after each test period using calibration gases prepared according to
EPA Protocoi #1. Three 60-minute runs were conducted.

4.1.3 Volatile Organic Compounds

VOCs (Total Eydrocarbons) were determined in accordance with EPA Method 25A. This method utilizes
a FID analyzer which is calibrated with certified methane standards. South Florida Environmental Services
uses a TECO Model #51 flame ionization analyzer with four ranges between 0-10,000 ppm. The
instrument meets all of the performance specifications of the Method. It was calibrated before and after
each test period using three concentrations of calibration gas in the working range of the instrument. The
calibration gases were prepared according to EPA Protocol #1. Three 60-minute runs were conducted.

Project No. 97-581

01/16/98 .
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Engine Systems, Inc
Florida Fzy Electric Cooperauive
. EMD Diesel Electric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL PROCEDURES

4.1.4 Oxygen

Oxygen was measured in accordance with EPA Method 3A. This Method utilizes continuous emissions
monitoring instrumentation.  South Florida Environmental Services uses a Teledyne Model 326A analyzer
with a range of 0-25% The instrument meets all of the performance specifications of the Method. It was
calibrated before and after each test penod using calibration gases prepared accotding to EPA Protocol #1.

4.1.5 Opacity
Opacity observations were conducted in accordance with EPA Method 9. South Florida Environmental
Services provided an EPA certified visible emissions observer. Measurements were made during each of

the compliance test runs. Thrce 60-minutes runs were conducted. Each run consisted of 240 opacity
observations which were recorded on Visible Emissions Data Sheets (appended).

. Project No. 97-581
01/16/98
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Engine Systems, Inc
Fleriga Kev: Electric Cooperative
EMD Diesei Electric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL PROCEDURES (cont.)

4.2 DESCRIPTION OF CEM SAMPLING
4.2.1 CEM Sampling Svystem

What follows is a description of the transportable continuous emissions monitor svstem that was used to
quantify oxygen, carbon dioxide, oxides of nitrogen, and carbon monoxide, {rom the subject unit at the

facility. The system meets all the specifications of Reference Methods 3A (02/C02), 7E (NOx), and 10
(CO).

Sample Probe - A stainless steel rake probe of sufficient length was used to sample at the location
specified in Section 2.0.

Sample Line - Approximately 100" to 150’ ot 3/8” Teflon tubing (1/16™ wall) was used to transport the
sample gas from the probe 1o the sample conditioning system.

Sample Conditioning System-
Filter - A heated spun glass fiber filter was located at the end of the probe to remove particulate from
the gas stream.

Condenser (2) - a Universal Analyzer Sample Cooler or ice cooled condenser was located near the
probe for bulk moisture removal and a thermo-electric condenser system was located downstream
from the pump to remove any remaining moisture from the gas stream

Sample Pump - A diaphragm type vacuum pump was used 1o draw gas from the probe through the
conditioning system and to the analyzers. The pump head is stainless steel, the vaive disks are Viton and
the diaphragm is Teflon coated.

Calibration Valve - A t-valve, located at the base of the probe. allows the operator to select either the
sample stream or inject calibration gas to the CEM system.

Project No. 97-581
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL PROCEDURES (cont.)

Sample Distribution System - A series of flow meters, valves and back pressure regulators allowed the
operator to maintain constant flow and pressure conditions during sampling and calibration.

Gas Analyzers - capable of the continuous determination of 02, CO2, CO, and NOx concentrations in a
sample gas stream. They each meet or exceed the following specifications:

Calibration Error - Less than +2% of span for the zero, mid- and hi-
range calibration gases.

System Bias - Less than +5% of span for the zero, mid- or
hi-range calibration gases.

Zero Drift - Less than +3% of span over the period of
each test run.

Calibration Drift - Less than +3% of span over the period of each
test run.

Data Acquisition System - A Molytek strip chart/data logger system was used to record analyzer
response to the sample and calibration gas streams. The chart recorder operated continuously while the

data logger recorded thirty (30) minute interval averages.

The Molytek was linked, via an RS232 cable, to an IBM compatible computer system with a VGA
screen. Data was written to file at fifteen (15) second intervals. Separate files for each run, and
associated calibrations, were generated. Data was loaded into a spreadsheet for calculation of interval

averages and emission rates. Preliminary reports were available on-site,

4.2.2 CEMS Sampling Procedures

All sampling and analytical procedures were conducted in accordance with EPA Reference Methods 3A,
7E, and 10 (40CFR60, Appendix A). The following is the sequence of events leading up to and including

the compliance test:

Selection of Sampling Traverse Point Locations - Sampling point locations were determined prior to
testing in accordance with EPA Methods 3A, 7E, and 10.

Determination of System Response Time - System response time was determined prior to testing.
System response time was determined according to procedures delineated in Performance Specification 2

(40CFR60, Appendix B).

Project No. 97-581
01/16/98
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL PROCEDURES (cont.)

Determination of Analyzer Calibration Error - Analyzer calibration error was determined immediately
prior to testing in accordance with EPA Methods 3A, 7E, and 10.

Determination of Sampling System Bias - Sampling system bias was determined immediately prior to
testing in accordance with EPA Methods 3A, 7E and 10.

Determination of Zero and Calibration Drift - Before and after each test run, each analyzer’s response
to zero and mid- or hi-range calibration gases were determined. The pre-and post-test analyzer responses
were compared to determine drift. The results were evaluated based upon specifications defined in EPA

Methods 3A, 7E and 10,

Data Reduction - An average pollutant/diluent concentration for each test run was determined from the
data acquisition system. This data was then reduced to determine relative pollutant concentrations.

4.3 DESCRIPTION OF VOLATILE ORGANIC COMPOUNDS SAMPLING

4.3.1 YOC Sampling Equipment

Probe - A single opening 3/8" OD stainless steel probe was used at each sample location.

Calibration Valve - A three way valve was located at the end of each sample line to select either sample
mode or system calibration mode.

Sample Line - A heated 3/8" OD Teflon sample line was used to transport the sample stream from the test
locations to the analyzers. The lines were heated to the temperature of the sample duct, or to a maximum of

300°F, to maintain integrity of the sample.

System Calibration Line - A 1/4" OD Teflon tube was used to transfer calibration gas from the cylinder
to the calibration valve.

VOC Analyzer - The analyzer used was a TECO Model #51 flame ionization analyzer (FIA).

Data Acquisition - The FIA's response was sent to a Molytek Data Acquisition System (DAS). The DAS
recorded the response of each FIA on a strip chart recorder and IBM compatible computer via an RS-232
cable. The computer stored each analyzer's response at fifteen second intervals over the course of each
run. Run averages were determined from all stored data points over the course of the run.

Project No. 97-581
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

4.0 SAMPLING TRAIN AND ANALYTICAL PROCEDURES (cont.)
4.3.2 YOC Sampling Procedures

Calibrations - The FIA was calibrated prior to sampling using zero, low, mid and high calibration gases of
certified cylinders of methane in a balance of nitrogen. Calibrations were conducted through the entire
sample system. A description of the specific procedures is provided below.

Zero: The zero point of the analyzer was determined using a pre-purified cylinder of nitrogen. The
zero point was analyzed for a minimum of five minutes to monitor drift before sampling

commenced.

High Span: The high calibration gas, ~ 85% of span, was introduced to the sample system and the
response of the analyzer was adjusted accordingly.

Mid & Low Span: The mid and low calibration gases, ~50% and 30% of span respectively, were
introduced to the sample system and the response of the analyzer was recorded. The analyzer met

Method 25A criteria for accuracy.

Sampling - Once the analyzer was calibrated, the system calibration valve was switched to sample mode
and sampling was conducted. The response time of the system was determined by the time the valve is
actuated to the time the response of the FIA is 95% of the steady state sample value.

Post Calibration - Immediately following each test run, the sample system was switched into calibration
mode, and the zero and mid span gas was introduced to monitor analyzer drift. All post calibrations met or
exceeded the Method 25A criteria for drift.

Project No. 97-581
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Eugine Systems, [oc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

5.0 QUALITY CONTROL PROCEDURES
Sampling was conducted by trained personne! with extensive experience in Reference Method sampling,

All sampling and analysis was conducted in strict accordance with EPA test procedures. The quality
- control procedures found in the EPA Quality Assurance Handbook for Air Pollution Measurement Systems
was adhered to as well.

South Florida Environmental Services entire equipment inventory is on a schedule of routine maintenance
and calibration. This includes meter boxes, thermocoupies, barometers, pitot tubes, sampling nozzles and
CEM instrumentation .

All CEM analyzer and system calibrations were performed using NIST-traceable gas prepared in
accordance with EPA Protocol #1.

All calculations were conducted in strict accordance with the equations found in the individual Methods.
Emission rate calculations were conducted on a computer and the input data was checked by a person
other than the original calculator to ensure that it is correct.

These specific procedures in addition to South Flonda Environmental Services usual high standard of
quality control I validated the results obtained in this test program. South Florida Environmental Services

. is staffed by a team of qualified, experienced environmental professionals. As the majority of our emissions
testing work is done for compliance purposes, strict QC procedures are incorporated into our everyday
work performance.

. Project No. 97-581
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

APPENDIX A

CEMS/VOC EMISSION CALCULATIONS

7
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMV NOx = 652.85 BTu/gl = 138870
02% DRY = 13.28 gl‘hr = 242.43
Humidity = 0.008 tb/lbdry air Fuel

58.8 gr/ibdry air Density = 7.189 {b/gl
"K* = 0.994958 Air Temp = 70°F
NOx @15% 02 = NOx PPMV X (20.9-15(20.9-%02) = 503.98 ppmvd
NOx Corrected = "K " X NOx @15% 02 = 501.44 ppmvd
CS NOx = NOxPPMV X (1.194e-7) = 7.79E-05 Ib/scf
NOx Ib/mmbiu = CS NOx X Fd X 20.9/(20.8-%02) = 1.6  Ib/mmbiu

Fd = 9190
Qs SCFM = NOx Ib/hr / CS NOx / 60 = 14105 scfm
NOx Ib/hr = NOx Ib/btu X blu/gt X glhr = 65.95 |b/hr
NOx gms/ = NOx Ib/hr x 454gms/ib / BHP = 6.01  gms/bhp-hr
BHP_HR

TEST BHP = 4981

y
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMV NOx = 646.79 BTu/gt = 138870
02 % DRY = 13.35 gl/hr = 242.27
Humidity = 0.008 Ib/lbdry air Fuel

58.8 gr/lbdry air Density = 7.189 Ib/gl
"K" = 0.994956 Air Temp = 70°F
NOx @15% 02 = NOx PPMV X {20.9-15(20.9-%02) = 505.34 ppmy
NOx Corrected = "K " X NOx @15% 02 = 502.79 ppmv
CS NOx = NOxPPMV X (1.194e-7) = 7.72E-05 |b/scf

NOx Ib/mmbtu

Qs SCFM

NOx Ib/hr

NOx gms/
BHP_HR

TEST BHP

= C8 NOx X Fd X 20.9/(20.9-%02)

Fd = 8190

= NOx Ibthr / CS NOx / 80

= NOxIb/btu X blugl X gl/hr

= NOx Ib/hr

4988

X 454gms/lb / BHP

1.96 Ib/mmbtu

14262 scfm

66.09 Ib/hr

6.01

y
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMV NOx = 646.80 BTu/igl = 138870
02 % DRY = 13.26 gl‘hr = 241.47
Humidity = 0.008 Ib/lbdry air Fuel

58.8 gr/ibdry air ‘ Density = 7.189 ib/gl
"K" = 1.017222 Air Temp = 60°F

NOx @@15% 02 = NOx PPMV X (20.9-15(20.9-%02) = 499.49 ppmv
NOx Corrected = "K " X NOx @15% Q2 = 508.09 ppmv
CS NOx = NOxPPMV X (1.194e-7) = 7.72E-05 Ib/scf
NOx Ib/mmbtu = CS5 NOx X Fd X 20.9/(20.9-%02) = 1.94 Ib/mmbtu
Fd = 9190

Qs SCFM = NOx Ib/hr / CS NOx / 60 = 14050 scfm
NOx Ib/hr = NOxIb/btu X biu/cf X cf/hr = 65.10 Ib/hr
NOx gms/ =NOx Ib/hr x 454gms/lb / BHP = 5.93

BHP_HR
TEST BHP = 4983

y
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMV CO = 87.94 BTu/gl 138870
02 % DRY = 13.26 glior 242.43
Humidity = 0.008 Ib/Ibdry air Fuel

58.8 gr/ibdry air Density 7.189 Ib/gl
"K" = 0.994956 Air Temp 70 °F
CO @15% 02 = CO PPMVD X (20.9-15(20.9-%02 = 67.90 ppmvd
CO Corrected ="K " X CO @15% 02 = 67.56 ppmvd
CsS CO = CO PPMVD X (28.010/386.3)/1000000 = 6.38E-06 Ib/scf
CO Ib/mmbtu = CS CO X Fd X 20.9/(20.9-%02) = 0.16 Ib/mmbitu

Fd o 9190
Qs SCFM = CO Ibthr / CSCO [ 60 = 14105 scfm
CC Ib/hr = CO Ib/blu X btuigl X glhr = 5.40 Ib/hr
CO gms/ = COIbmr x 454gms/lb / BHP = 0.49 gms/bhp-hr
BHP_HR

TEST BHP = 4981

y )
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMV CO = 86.70 BTu/gl 138870
02%DRY = 13.35 gi‘hr 24227
Humidity = 0.008 Ib/Ibdry air Fuel

58.8 gr/lbdry air Density 7.189 Ib/gi
K" = 0.994956 Air Temp 70°F

CO @15% 02 = COPPMVD X (20.9-15(20.9-%02 67.74 ppmvd

CO Corrected ="K " X CO @15% 02 67.40 ppmvd

6.29E-08 Ib/scf

CS CO = CO PPMVD X (28.010/386.3)/1000000

CO Ib/mmbiu = CS CO X Fd X 20.9/(20.9-%02) = 0.16 Ib/mmbtu
Fd = 9180
Qs SCFM = CO Ib/hr / CSCO / 60 = 14262  scfm
CO Ib/hr = CO Ib/btu X btu/gl X glthr = 5.38 Ib/hr
CO gms/ = COlb/hr x 454gms/ib / BHP = 0.49 gms/bhp-hr
BHP_HR
TEST BHP = 4988

Y 2
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EMISSION CALCULATION SHEET
Load = 3580 KW
PPMV CO = 87.08 BTufgl 138870
02 % DRY = 13.26 gl/hr 241.47
Humidity = 0.008 ib/Ibdry air Fuel

58.8 gr/ibdry air Density 7.189 Ib/gl
"K" = 0.994956 Air Temp 70°F
CO @15% 02 = CO PPMVD X (20.9-15(20.9-%02 = 67.94 ppmvd
CO Corrected ="K " X CO @15% ©2 = 87.60 ppmvd
CS CO = CO PPMVD X (28.010/386.3)/1000000 = 6.38E-06 Ib/scf
CO Ib/mmbtu = CS CO X Fd X 20.9/(20.9-%02) = 0.16 Ib/mmbtu
Fd = 9190
Qs SCFM = CO Ib/thr / CSCO / 60 = 14050 scfm
CO Ib/hr = CO Ib/biu X bltu/gl X glhr = 5.38 ib/hr
CO gms/ = COIb/hr x 454gms/ib / BHP = 0.49 gms/bhp-hr
BHP_HR

TEST BHP = 4983

y
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMVD THC = 48.36 BTuigl = 138870
02%DRY = 13.26 glihr = 242.43
Humidity = 0.008 Ib/ibdry air Fuel

58.8 gr/ibdry air Density = 7.189 lb/gl
K" = 0.994856 Air Temp = T70°F
THC @15% ©2 = THC PPMVD X (20.9-15(20.9-%02) = 37.24 ppmvd
THC Corrected = "K " X CO @15% 02 = 37.16 ppmvd

2.01E-06 Ib/scf

CS THC = THC PPMVD X (16.043/386.3)/100000 =
THC Ib/mmbtu = CS THC X Fd X 20.9/(20.9-%02 = 0.05 ib/mmbtu
Fd = 9100

Qs SCFM = THC Ib/hr / CS THC / 60 = 14105 scfm

THC Ibshr = THC ib/btu X btu/gl X glihr = 1.70  Ib/hr

THC gms/ = THC Ib/hr  x 454gms/ib / BHP = 045 gms/bhphr
BHP_HR

TESTBHP = 4981

y
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMVD THC = 48.36 BTuigl = 138870
02 % DRY = 13.35 glihr = 24227
Humidity = 0.008 Ib/Ibdry air Fuel

58.8 gr/ibdry air © Density = 7.189 [b/gl
K" = (.994958 Alr Temp = 70 °F
THC @15% O2 = THC PPMVD X (20.9-15(20.9-%02} = 37.78 ppmvd
THC Comrected = "K " X CO @15% 02 = 37.59 ppmvd

CS THC = THC PPMVD X (16.043/386.3)/100000 2.01E-06 Ib/scf

0.05 tb/mmbtu

THC Ib/mmbtu = CS THC X Fd X 20.9/(20.9-%02

Fd = 29190
Qs SCFM = THC Ib/hr / CSTHC / 80 = 14262 scfm
THC Ib/hr = THC Ib/biv X btu/gl X glhr = 1.72  Ib/hr
THC gms/ = THC lo/hr x 454gms/ib / BHP = 0.16  gms/bhp-hr
BHP_HR
TEST BHP = 4988

Y 2
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EMISSION CALCULATION SHEET

Load = 3580 KW
PPMVD THC = 48.36 BTugl = 138870
02% DRY = 13.26 glthr = 241.47
Humidity = 0.008 Ib/Ibdry air Fuel

58.8 gr/lbdry air Density = 7.189 Ib/gl
"K" = 0.994958 Air Temp = 70 °F
THC @15% 02 = THC PPMVD X (20.9-15(20.9-%02) = 3735 ppmvd
THC Correcled ="K " X CO @15% 02 = 37.16 ppmvd

CS THC = THC PPMVD X (16.043/386.3)/100000 2.01E-08 I[b/scf

THC Ib/mmbtu = CS THC X Fd X 20.9/(20.9-%02 0.05 Ib/mmbtu

Fd = 9190
Qs SCFM = THC Ib/hr / CSTHC [/ 60 = 14050 scfm
THC Ib/hr = THC Ib/btu X btu/gl X glhr = 1.69 Ib/hr
THC gms/ = THC Ib/hr  x 454gms/ib / BHP = 045 gms/bhp-hr
BHP_HR
TESTBHP = 4983

y 2
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CALIBRATION CORRECTION SHEET

SYSTEM CALIBRATION DATA
POLLUTANT 02 co2 co s02 NOX
INITIAL ZERQ 0.0c0 0.00 1.60 3.80
FINAL ZERO 0.00 0.10 -0.10 5.00
Co= AVG ZERO © 0.00 0.05 0.75 4.40
INIT SPAN 12.00 10.20 153.30 913.20
FINAL SPAN 12.10 10.30 153.10 931.80
Cm=  AVG SPAN 12.05 10.25 153.20 922.50
Cma= CAL GAS 12.30 10.40 154.00 902.00
Cgas = (C-Co)xCma/(Cm-Co)
‘= Raw RM Data 12.99 6.00 87.80 668.70
Cgas= Adj. RM data 13.26 6.07 87.94 652.65




I

ALIBRATION

RRECTI

E

T

Co=

Cm=

Cma=

Cgas=

SYSTEM CALIBRATION DATA

POLLUTANT 02
INITIAL ZERO 0.00
FINAL ZERO 0.00
AVG ZERO 0.00
INIT SPAN 12.10
FINAL SPAN 12.30
AVG SPAN 12.20
CAL GAS 12.30

Cgas = {C'-Co)xCma/(Cm-Co)
Raw RM Data 13.24

Adj. RM data 13.35

Co2

0.10
0.20
0.15
10.30
10.30
10.30

10.40

6.01

6.00

co

-0.10
1.10
0.50

153.10
153.80
153.45

154.00

86.61

86.70

S02

NOX

5.00
2.40
3.70
931.80
926.30
929.05

902.00

667.23

646.79




CALIBRATION CORRECTION SHEET

SYSTEM CALIBRATION DATA

POLLUTANT 02 cO2 CO S0O2 NOX
INITIAL. ZERO 0.00 0.20 1.10 2.40
FINAL ZERO 0.00 0.20 .50 2,40
Co= AVG ZERO 0.00 0.20 2.30 2.40
INIT SPAN 12.30 10.30 153.80 926.30
FINAL SPAN 12.30 10.30 155.80 912.60
Cm=  AVG SPAN 12.30 10.30 154.80 919.45
Cma= CAL GAS 12.30 10.40 154.00 902.00
Cgas = {C-Co)xCma/(Cm-Co)
C'= Raw RM Data 13.26 6.05 87.98 659.99
Cgas= Adj. RM data 13.26 8.02 86.52 646,80




Engine Systems, Inc
Flerida Keys Electric Cooperative
EMD Diesel Electric Generator

APPENDIX B

OPACITY OBSERVATIONS
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VISTBLE EMISSIONS TEST
DATA REDUCTION SHEET

COMPANY: FKEC DATE: 17DECS7
SOURCE: UNIT #8 RUN TIME: 1500-1600
MIN/SEC 0 15 30 45 MIN/SEC 0 15 30 45
1. 5 5 5 5 31. 5 5 5 5
2. 5 5 5 5 32. 5 5 5 5
3. 5 5 5 5 33. 5 5 5 5
4. 5 5 5 5 34, 5 5 5 5
5. 5 5 5 5 35. 5 5 5 5
6. 5 5 5 5 36. 5 5 5 5
7. 5 5 5 5 37. 5 5 5 5
8. 5 5 5 5 38. 5 5 5 5
9. 5 5 5 5 39. 5 5 5 5
10. 5 5 5 5 40. 5 5 5 5
11. 5 5 5 5 41. 5 5 5 5
12. 5 5 5 5 42. 5 5 5 5
13. 5 5 5 5 43. 5 5 5 5
14. 5 5 5 5 44. 5 5 5 5
15. 5 5 5 5 45. 5 5 5 L]
16. 5 5 g 5 46. 5 5 5 5
17. 5 5 5 5 47. 5 5 5 5
18. 5 5 5 5 48. 5 5 5 5
19. 5 5 5 5 49. 5 5 5 5
20. 5 5 5 5 50. 5 5 5 5
21. 5 5 5 5 51. 5 5 5 5
22, 5 5 5 5 52, 5 5 5 5
23. 5 5 5 5 53. 5 5 5 5
24. 5 5 5 5 54, 5 5 5 5
25. 5 5 5 5 55. 5 5 5 5
26. 5 5 5 5 56. 5 5 5 5
27. 5 5 5 5 57. 5 5 5 5
28. 5 5 5 5 58. 5 5 5 5
29. 5 5 5 5 59. 5 5 5 5
30. 5 5 5 5 60. 5 5 5 5

NUMBER OF READINGS ABOVE 20% - O

HIGHEST SIX MINUTE AVERAGE - 5.0 %
OVERALL AVERAGE OPACITY - 5.0 %
READINGS RANGED FROM - 5 TO 5 %

y

I Snu[h Florida
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

APPENDIX C

CALIBRATION GAS CERTIFICATIONS

y -
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NATIONAL SPECIALTY GASES

630 UNITED DRIVE
DURBAM, NC
2713
{919)544-3772
CERTIFICATE OF ANALYSIS * EPA PROTOCOL MIXTURES
REFERENCE #: B88-52889 CYLINDER #: CC sa751 CYL. PRESSURE: 2000 PSIG PO.#: 43416
EXP.DATE: 572909 LAST ANALYSIS DATE: 575007 CUSTOMER: SOUTHHEAST AIRGAS
METHOD- ANALYZED mmﬁ%
28:G-1 THIS STANDARD SHOULD NOT BE USED WHEN ITS DAS FRESSURE IS BELOW 1.0 MEGAPASCALS (150 PSIG).

COMPONENT:  NITRIC OXIDE COMPONENT:  CARBON MONOXIDE
STANDARD |STANDARD L
SRM #: 16878 : '
CYL #: CLM 9893
CONC: 9O0PPN - ‘ ) .
MODEL #: 9514 % i
SERIALY: 0100532
LAST CAL.: sne - -
REPLICATE CONC.
DATE sm7 DATE:

29  PRM §

293 PPM Bl

BALANCE GAS:  NITROGEN TRACE GASES: NITROGEN DIOXIDE <0.1 FPM

REPLICATE DATA | REPLICATE DATA { REPLICATE DATA
DATE: sr2o7 DATE: s2m7
Z 0 R 4204 C 3829 Z 1] R 490 C 286
R 4203 Z 0 [ 3832 R 490 Z 0 C 286
Z 0 C 3830 R 420.5 z 0 C 284 R 499
DATE sr9m57 DATE: 52987
zZ 0 R 4404 C 4047 |z o R 4% c s
R 4405 Z 0 C 404.3 R 491 Z 0 C 286
Z o __C 4 R 4406 Z 0 C 28 R 40
2=7ZFERO C=CANDIDATE R=REFERENCE -~
ANALYST- APPROVED BY: 5 ;&
‘THES REFUORY STATED Y THE RESULTE OF THE 3 UPON THE ANAL LABCRATURY. mmmmmm mmmrmlmmm
mmmmmmnmmmwmumm ormmmmnmm
AREAYED AT: Nmmmrmuommmnc bagih}




@ Airgas Specialty Gases
e 325 McCausland Court

Cheshire, CT 06410
Phone- {203) 250-6827
FAX: (203) 250-6842

Certificate of Analysis: E.P.A. Protocol Gas Mixture

Rec# 2085
Cylinder No : CC48128
Cylinder Pressure: 2000

Certification Date 3/31/87

Reference Standard Information:

Type Co
NTRM Nitric Oxide

Instrumentation:

Instrument/Model/Serial No,

Nicolet/550/ACNS402102

Purchase Order # 100418

Explration Date: 3/31/99

Laboratory: Cheshire, CT
c ) Concentration
CC50149 980 ppm
A ical Principle
FTIR

Analytical Methodology does not requlre correction for analytical interferences.

ertified Concentrations:

c

Analytical Resuits:

st Component:

1st Analysis Date: . ]
R 973600 ~ S 1766.300 2 0.408 Conc 1778.244 ppm
8 1766.500 z BI17 R 074.300 Cono , ppm
z 0226 R 574.200 s —_1185.800 Cone 504 ppm
- - - . Ave: T__(776.163 ppn

2nd Analysis Date: ¥Nm7 :

R 980500 ~ S 1785.000 2 0.289 Cone 1784.327 ppm
s 760.700 Z T 03% R — 015000 Conc ~ 1774.396 ppm
F4 0.363 R 874.700 8 1773100 Conc 1783.040 ppm
- "" AVG: 1780.588 ppm

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1993}" using the assay

procedures lisfed.

Do not use.cyllnder below 150 psig.

. Approved for

Page 1




Scott Specialty Gases

1760 EAST CLUB BLVD,DURHAM,.NC 27704

Phone: 819-220-0803 Fax: 919-220-0808

snt EPA Protocol Ga
Project No.: 12-20784-003

Customesr
NT ENVIRONMENTAL 0. No.: 2289
STEVENSIAKE O SCOTT SPECIALTY aAsts
10 .
o 12 3 DURHAM,NC 27704

6821 VISTA PARKWAY NORTH
WEST PALM BEACH,FL 33411

. n |
ANALVHCAL i@f O.Htﬂ"ﬁ."‘; ggmg to EPA Trachabllity Protoool For Aasay & CeriMioatlon of Gasesus Lallration Fandsrde:

s oertifio P
Precedure #81] Beptamber, 1903, ,
c';ﬁﬁd:;a by o ALMO1 1221 " Cottification bats: 2119797 Exp. Date:  2/19/1999
Cyfirder P %&nl“‘: 1940 pSIa .

.‘?:‘rl'.’ L ".,'.~"‘. :
' | ANALYTICAL ACCURACY * *

+7- raceable

+/ 1% NIST Traceable

+/- 1% NIST Traceable
Reference Value

giLANCE

n eyiindB probaure 1s below 180 pily, :
*« ARBIPBLH doourdey b Mbludive of usuat known sirdt BSUNSES Whish st lhdit MWJHH&IM o i meastremaent processas,
BENIIAY 884 /- £ 48 dndlytics! dobutdey Ie divibtly BEssEbIA o NiAT Standuds,
badit o8riidd Uiing cohdctsd Nist 881 sandid pat EPA Buldéhad diidd 7/24/98 and Wit not correlate with un ted Protocols.

JAA cYLINDER NUMBEY EONCEN COMPONENT
1/08/4 ALMOZA8A1, 74.0 CO/N2
11io0rb? ALMOBO?4S .. 18 PeM NomN2
B2krr ALMMH!#_;; 2880 PeM S02/N2
.
1T
i~ LAST b@tt CALIBRATED ANALYTICAL PRINCIPLE
. 0217197 ' : Scott Enhanced FTIA
e o2/138% Scott Enhanced FTIR
o211 H19? Scott Enhanced FTIA

12=2Z670 Gas _MaRalerence B85 Twtest Gas — 7=Cowalolion Coetficient]

j :" ‘_lbbﬂl' 'l’:l'lld Analysis Calibration Curva

Firét Titad Analysia

| AT e |
- Bty OTNY sponds Unit: PPM bite: 83:10/07 Reaponis Unit: PEM Conoentration = A 4+ Bx + Cx2 + Dx3 + Exd
i 21=0.0080 Mimd7s08 Ti=iB4.th 2800817 Riad?42?  HHaibda? r=0.998000
Al-47388 22ap04il tTiaisato RIBAISAN  23.0.0887 tiaibies Constants: A = 0,000000
ziu_yﬂu Ta= {8416  HI=d7d.78 29281110 tui8403  Riudie g8 8= 1.000000 € = 0.000000
Aoh; oW __Iﬁ'hon: 1548 bEM Avp. Contdnbrition: 1649 PP D = 0.000000 E=0.000000
} Wiiaic ox _
i1, Hate: 02111 nés Unit: bPM bate: 02/18/07 Radponid Unit: PPM Concentratton = A +Bx + Cx2 + Dx3 + Ex4
15 1; GRA =424 tisi3dee Heb I 2146 fHaiddlis 1=0.099990
'Hﬂg" A1 P2-0 4040 ti=12453 RISSMIA 22203540 t2aiddés Constants: A = 0.000000
0N raaddel HAm247.77 2920.0833  tdaiddgo  Hdadd).r2 B=1.000000  C=0.000000
Avg. EBA rration: 1249 ePM Avd. Corbditidtion:  124.8 PPl D=0.000000  E=0.000000
+ SULFON BIBYBE +
Hate: %};h’sv Respined Unit: PP Bats: Y2/10/37 Neiporiss Unk: bpM Concentration = A + Bx + Cx2 + Dx3 + Ex4
21-000f4 nAt=z8lod  tiwt12299 Havdobo niL2846F  tieisae +=0.889400
, Hz-zhw. _,g-o.ssn 12=122.82 hiadd8 1t 2i.p4f88  thatidd (o Conétants: A = 0.000000
230,008 Y8, 13208  Hidw 20626 24201004 taatidil  nI=dekas B=1.000000  C=0.000000
Avp. ésm##ﬂm 1224 peM Avl. Conconteatian: 1224 BPM b =0.000000 E=0.000000
Y 3 . r
o lmﬂ ' ,[9_7&’
Nbtes: . .
‘ e ANALYST: é . ﬁﬂc
o . ‘ . Becton

e I e ""!‘Wf‘ ‘.‘":‘-"'{-’"-_'-‘l"f-‘f?"ﬂ L '-m“m LR




‘Scott Specialty Gases

1760 EAST CLUB BLVD,DURHAM,NC 27704 Phone: 919.220-0803

Fax: 919-220-0808

_CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Assay Labotatory

Customer
EASTMOUNT ENVIRONMENTAL
STEVEN BLAKE

C/O S FLORIDA ENV SERV
8821 VISTA PARKWAY NORTH
WEST PALM‘BEACH FL 33419

ANALVﬂ&ﬂ INFORMATION

SCOTT SPECIALTY GASES
1750 EAST CLUB BLVD
bURHAM,NC 27704

Project No.: 12.20784-001
P.O. No.: 2289

this blﬂmﬁirlih wis performed sccording to EPA Tracéabliit

v Protocel For Assay & Certificstion of Gassous Callbration Brandards

Procature #Q1: September, 1993,
ByNidst Nithber: AAL17320 Cattification Data: 2112197 Exp. Date:  2/12/2000
tylndef leuro' “4: 2000 PSIG
CERTIFIED
cBMpoNEﬂf 4 CONCENTRATION ANALVTICAL ACCURACY* *
AHEON BioXipE i0.4 % +/- 1% NIST TRACEABLE
OXYdEN 12.3 % +/- 1% NIST TRACEABLE
leﬁOGEN T BALANCE

Y

t4: Do not un‘ Wﬂ‘n cylinder pressure is below 150 palg.

'e - Analytlo ‘h
j d 88 +/- 1% anslyticsl aceuracy Is diriily hleubla to NIST sténdarda,

ay Is inalusivé of usuet knawn arrer dOUILER Which &t lsast Includé préciHon of ths measurement processes.

BTANDARD

EXPIRATION DATE cvunusn NUMBER CONCENTRAHON COMPONENT
430107 ALMo47k8d 12.08 % CARBON DIOXIDE
11/30/98 AaLt?d2n 20.4% pCT OXYGEN
. LASY bATE tAtiBRATED ANALYTICAL PRINCIPLE
vamiAN BE/3400/o180 ol/31/87 oc/ vep
o1/t397 ac ) reo

vARIAN GCr3400/18804

B
ANALnggAnmds ‘ ‘
(Z=Zero Gan  ReHatorance Gas TwTest Qas  r=Correlation Coetfictant)
— Firat Triad Analysis _Bacond trad Analysid Callbration Curve
‘cAﬂg
i | Barm: 0211000 onsa Unlt: AREA Concentration = A + Bx + Cx2 + Ox3 4 Exd

fg:o.onoo _ =117119 Ti.a75084 t=0.993990
RATTTINEREN, 00000  12-676483 Constants: Av0.00
15.60008% " 1ai0r0a01  michiv0de 8-1.00 Cm0.00

' M’I‘Eme 10.27 % D« 0.00 E=D.0D

: AR
. B Yﬂéﬁ

tiate: 03/ ¥lg7 Rolpom‘d Unit: AREA Concentrailon=A 4+ Bx + Cx2 + Dx3 + Ex4
Ha ﬂ““ }g“z =519480 T1w308104 t=0.99990
hia !l‘jbﬂ =0.0000 T2 308089 Constants: A=0.00
ijib.ﬂﬂpo T3-30b023 Ri=B17882 , #1.00 €=0.00

(100 B urion: LEX | B A R ba0.00 £-0.00

U
Spactal mlw f
ANALYST: & : £] £ e

S NG AT N

- B. BECTON
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SCUNl SPECIALTY HC

Scott Specialty Gases

Fank vl

1750 EASY CLUB BLVD,DURHAM,NC 27704

Phone: 819-220-0803

Fax: 918-220-0808

CERTIFICATE OF ANALYSIS:Interference-Free Multi-Component EPA Protocol Gas

Customer

NT ENVIRONMENTAL
STEVEN B
c/os FLORIDA ENV SERV
8821 VISTA PARKWAY NORTH
WEST PALM BEACH,FL 33411

ANAI.YTI INFORMATION
ot was parformad according to
Pmcodun rat; Bemombcr 19913.
Cylinder Num ALMO45678
Cylinder Presm"‘: 1790 PSIG
GOMPONENT
CARBUON MONOXIDE
NITRIC OXIDE

SULFUR DIOXIDE *
OXIDES OF NITROGEN
NITROGEN - OXYQEN FREE

*** Do not use when cylindar prassure Is below 150 psig,

Assay Lsboratory

SCOTT SPECIALTY GASES

1760 EAST CLUB BLVD
DURHAM,NC 27704

or Avsay

Certification Date: 1/20/9

CERTIFIED
CONCENTRATION

229.7 PPM
223.7 PPM

229.8 PPM
BALANCE

7

atlon o

Project Ne.: 12-20783-004
.0. No.: 2289

Exp. Date: 1/20/1999

gua' k\mcm. ACCURACY**
+ scenble

+/- 1% NIST Traceable
+/- 1% NIST Traceable
" Reference Value

** Analytical acourscy i Inclusive of ususl known srror soutces which at lesst include pm:lslon of the mouuramom pracecses.
Praduct certified as + /. 1% analytical accurscy in directly traceshis to NIST stenderds,

* This Protocol hag been certified using corrected NIST 502 standard vatuee, por EPA guidsnce dated 7/24/98 and vwilt not emulau vmh uncorrscted Protocels.

REFERENCE STANDA
ION DATE CYLINDER NUMBER T
NTRM 1880 1/00/98 AL [11] 474.0 FPM COMe
NTRM 108% 71097 ALMOS00AR 247.5 PPM NO/NZ
NTRM RO268D 5/24/97 ALMO42108 208.0 PPM 502/M2
INSTRUMENTATION ’
INSTRUM ERIALS C TED ANALYTICAL PRINCIPLE
FTIM SyerenvB220/AAB400282 ouVes9? Scott Enhanced FTIR
FTIR System/B220/AAB9400252 Dt/16/97 Scott Enhanced FTIR
FTIR System/8220/AAB0400262 o187 Scott Enhanced FTIR
ANALYZER READINGS
{£=7oro Gas R oHReference Gas | =Tlest Gas r=Corralatlon CoetTicient
First Trisd Analysis Second Teind Analysle Caflbratton Curve
CARBON MONOXIDE
Date: 01/12/97 Response Unit: PPM Date: 01/20/87 Response Unit: PPM Concontration = A +Bx + Cs2 +0Ox3+¥xd
1 =.0.088 Ri=471.33 Ti=20577 X1=0,0140 R1~473.83 Ti=207.32 ra0. 080000
R2I=473.808 Z2=-.0.020 T2=208.81 A2m474.18 12400182 T2=250,72 Constenta: A =-0.000000
23 =.0,084 T3=-208.08 RI=478.02 I3=0,0449 T3-290.88 Ri=474.01 B = 1000000 C=0.000000
Avg, Concentration: 200.3 PPM Avg. Concentration: 2080 PEM 0= 0.000000 E = 0.000000
NITRIC OXIDE ’ )
Deta: 01/13/97 Responye Unit: PPM Date: 01/20/97 Responss Unit; PPM Concenyration =A + Bx + Cx2 +Dx3 + Exd
Z1 =D 2042 R1=247.00 T1=231.31 L1=0.1088 R1~247.48 Ti=1i 43 r=0.898990
R2=247.90 Z2=0.2880 T2=230.21 A2-247.53 Z1=0.1928 T2=220.08 Constants; A = 0.000000
ZI=0,3162 T3=22986 R3I=24838 I3-0.2059 T13=220.84 R3I=247.49 a8~ 1.000000 C~0.000000
Avg. Concentration; 230.4 PEM Avg. Concentration: 2291 PPM D = 0.000000 E =0.000000

SULFUR DIOXIDE *
Date: 01/13/97 Response Unlt: FPM

Z1 =0.0859 R1=284 87 T1=223.08
R2 = 284,88 Z22=0.2200 T2=223.50
I3-0.277% Ti=222.41 A3~ 205,24
Avg. Concentration: 2233 PPM

Special Notes:

Dste: 01/20/97 Rasponss Unit: PPM

2Z1=-0.118 RY=208.30 Ti-224.11

Alwe284 08  Z2=0.0720 T2-274.19

23=0.04P3 T3-224.20 R3=204.80
2242 PPM

Avp, Concentration:

ANALYST: - ﬂ

Concentration = A +Bx + Cx2 + Dx3 + Ex4

r=0.000000
Constents: A=~ 0.000000
R e=1.000000 C =0.000000
D = 0.000000

£ = 0.000000

ecton -
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ANALYZER CALIBRATION SHEET

CLIENT:  r°A [ OPERATOR: 47~ [
PLANT: 37, . Lasn DATE: /),//?-/5'-,?
LOCATION:
02 co2 co 502 NOX
SPAN: % % PPM PPM PPM
GAS / RANGE CYLINDER ’ ANALYZER ABSOLUTE PERCENT
_ VALUE RESPONSE DIFFBRENCE SPAN
LOW 0.0 4.0 0.0 0.0
02 MID /.3 /- = o/ Q- Y
HIGH 2/ 0 /.0 0.0 9-0 J1
LOW 0.0 0. O 0 O 0.0
co2 MID 0.9 10.Y 0.0 (.9
HIGH /8 /¢ /8.Y 429 /. X
Low 0.0 J- .3 2.4
co MID /57,0 /5 Y. A J.7 a.{
wion | 297, 4 | 297.3 4. 7 d./
Low 0.0
802 MID
HIGH
LOW 0.0 ). 5 2.5 ./
NOX MID S0 706.9 77 d.2 |
HIGH [ FRI3E] [18£9 20,45 JA P

PERCENT SPAN = (CYLINDER VALUE - ANALYZER RESPON)/SPAN * 100
(ALLOWED 2% SPAN)

add
South Florida
Environmental Services




. BYSTEM CALIBRATION DATA SHEET

CLIENT: f/{E e TIME:/fm to s dg
PLANT '/47@1 Jhans DATE: /al//f-/f,;z

IL.OCATION: Lfﬂ/[f_“&?_EL RUN #: ,
02 coz co s02 NOx
SPAN: : 1 : 3 PPM PPM PFM
M ).
’ INITIAL [ FINAL
ANALYZER || BYSTEM | BYSTEM nggﬂﬂ 9;?:5" DRIFT
e | o | it | S | G2 | 2
o2 ZERO 0. (0 J 0 0.0 0.0 O-0 d.0
UPSCALE /3.2 JM -0.% /4(./ | ~J. ‘/ d.9
o ™| po |00 | 200/ [6F [0y
UPSCALE| sy < /0.2 |~40. /0. 3 ~d-5 1 d.5
co PERO 2.2 A - 0. ( ~0./ -4.5 1-0.3
. UPBCALE| /Y 2 || /o2 3|. 4, /53./ ~d.-=2 [ -4, {
ZERO —_ —_ — ~ . n
802 ‘
UPSCALE - = - - ~ _"“
o FRO Y 0. 57 1 3.8 | 4.y S0 | o2 |o/
UPSCALE gy 4 9/3 .2 2. + W3S | 95 |/9

SYSTEM CAL BIAS = (S5YS CAL RESPON - ANALYZER RESPON) /SPAN % 100 (5%)
PDRIFT = (FNL SYS CAL RESPON - INTL SYS CAL RESPON) /SPAN * 100 (3%)

02 co2 Cco 802 NOx
RAW | 2.5 | éos ] 5250 | (<620 |
CAL CORR " (3. 2¢ " ¢.OF | 6799 AP R4S
POUND PER-MILLION-BTU™ ‘imyo;frf;- s 4.0/
POUND PER HOUR g— 7zl &{?;/—
PLANT ”
POUND PER MILLION BTU
3 POUND PER HOUR l 1

o THC Gns/ 84F-te 2 075

South Florkda
e E_“.V',fﬂ,ﬂ,.l' TR




BYSTEM CALIBRATION DATA BHEET

TIMEy{ZS— tofz z t

CLIENT: OV C
PLANT: M acat hen DATE: ll/l7 /17
LOCATION: 15,y Wy RUN #: I
02 co2 co s02 NOX
SPAN: : 1 ] PPM PFPM PFPM
4 X,
| INITIAL [ FimaL
ANALYZER | BYBTEM | BYSTEM || BYBTEM | SYSTEM
GAS CAL CAL BIAS CAL BIAS DRIFT
RESPONSE || RESPON A8PAN | RESPON % 8PAN
02 ZERO o\o 0-0 O'O 0' 0 a«o y’ 0
uPSCALE|l 12,2 2.1 0.9 N L2 3 0.9 J.&
o, 20 00 od | o5 |02 | 1o | 05
UPSCALE 10 9 7] 3 ~0.%5 " //3 -0-5 d O

ZERO 2.2 ~o0.) | -05 | /. [ -0-¢ 0. ¢

coupsan.E 154.% \53. | ~0.2 |/ 3.1 -0./ d. [

ZERO —_ e

802
UPSCALE -

j

NOX

ZERO 2.5 5.0 0. & 249 |~ddd  |ro-?
UPBCALE do6 ¥ P8 | 2.5

e C | 2.0 -0 ¢

SYSTEM CAL BIAS = (SYS CAL RESPON — ANALYZER RESPON)/SPAN * 100 (5%)
(3%)

DRIFT = (FNL SYS CAL RESPON - INTL SYS CAL RESPON}/SPAN * 100

02 co2 Cco 802 NOx
RAW /13.2% | ¢ot | £¢.¢f (3. 33
5. >0 CY( .75

CAL CORR /335 " 4.0

POURD PER HILLION—BTY J75 t?%’-

POUND PER HOUR

¢ . of

PLANT !

POUND PER MILLION BTU

POUND PER HOUR

South Florida
O Environmental S




BYSTEM CALIBRATION DATA BHEET

TIME:/ﬁa to/f&d

CLIENT: F /( £
PLANT: a0/, DATE ﬁ¢4ﬂ/{?
LOCATION: s 001/ {. ag RUN #: 3
02 coz co s02 NOx
SPAN: Y % PPM PPM PPM
INITIAL FINAL
ANALYZER | SYSTEM | BYSTEM | BYSTEM | SYSTEM |
0 | iten | nsihi | Eiti | aibton | Lot
o ZERO 0.0 0.0 0.9 0.0 g @ Jd.J
UPSCALE| /92 S>3 0.9 1.3 0.4 ¢.0
coz 0 | 4.0 g2 | 4d 2.2 | L9 | 0.0
UPSCALE (0. /0.3 | ~0-5 3 |-0.5 } xe
o RO 23 Ll -03 0 35|03 | ps
vescaLe| /54 1 | /538 | -0,/ JF 0.3 J.9
ZERO T — — I~ — _
802
UPSCALE . = - 1 - - —
NOX ZERO J‘f 9'({ "0"/ " J.V _.é}/ a&
UPSCALE| G Y ¢ .3 2.0 !l 9/‘3&; J. @ -/.7
SYSTEM CAL BIAS = (SYS CAL RESPON - ANALYZER RESPON)/SPAN * 100 (5%)
DRIFT = (FNL SYS CAL RESPON - INTL SYS CAL RESPON)/SPAN * 100  (3%)
02 co2 co 802 NOx
[ maw (3, 0C | &.05 | 2.9 455.55
CAL CORR 3.906¢ | c.ox |5C 52 ¢9e. 69
~FQURD_PER-WEsLTON BT0 975/ 047| sgem— ¢33
POUND PER HOUR m ¢S /0

PLANT ”

POUND PER MILLION BTU

POUND PER HOUR




EPA METHOD 25A FIELD DATA SHEET
ANALYZER ERROR DATA

LOCATION: EFKEC
OATE: /) /13 /97

INSTRUMENT : S §&¢ RANGE: O TO0 /&7
CALIBRATION ANALYZER
CYLINDER VALUE - RESPONSE ANALYZER
GAS (PPM) (PPM) ERROR
ZERO 0.0 i 0.3 .3
MID 3U. ¢ S5/ G ). O
HIGH | o/ L. 5 0.
ANALYZER CYLINDER VALUE - ANALYZER RESPONSE
CALIBRATION = X 100
ERROR CYLINDER VALUE

y

South Florida
Emvirorimental Services




EPA METHOD 25aA FIELD DATA SHEET

BYSTEM DRIFT DATA

LOCATION: EREC RUN #: [/~ 5
DATE: '/al//?j/__fgl RUN TIME: SEE& To CEM Sk CAC
INSTRUMENT: A5 $E7 RANGE: O ro /OB
‘ l INITIAL FINAL
ANALYZER | SYSTEM SYSTEM SYSTEM SYSTEM
CAL CAL BIAS CAL BIAS SYSTEM
GAS RESPONSE | RESPONSE | % SPAN | RESPONSE | ¥ SPAN DRIFT
L‘ ZERO 7.3 0.( ~ 0. o-¢ J-3 0§ yp 3G
seay | 349 | 308 | -0 | 39.9 | 0.0 j 0./
ZERO | 0.3 . 0-¢ 2.3 6.3 0-0_}=0.3 |eg ¢
sPAN | 30,9 ___30.‘? 4.0 32-F |-0.2 1-0.9
zerO | 4.3 | 03 0.0 | 6./ 170:d =00 |40
send | 509 | Bo2 |-0.3 | 20.F [-0.0 | 0.0

SYSTEM BIAS = -~

SYSTEM DRIFT =

SYSTEM RESFONSE IN.

SYSTEM RESPONSE - ANALYZER RESPONSE

SPAN

~ SYSTEM RESPONSE OUT.

100

X 100

SPAN




Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMID Diesel Electric Generator

APPENDIX F

NOMENCLATURE
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

NOMENCLATURE

%DRE = percent destruction/removal efficiency

% ISO = percent isokinetic sampling rate

%CO, = percent carbon dioxide by volume (dry)

%H;0 = percent moisture

%N, = percent nitrogen by volume (dry)

%0, = percent oxygen by volume (dry)

ng = micrograms

AHg = pressure drop across orifice of meter for 0.75 CFM at standard conditions
APy = average velocity pressure

A, = sampling nozzle cross-sectional area (ft2)

Ar = acetone residue - result of blank evaporation

A = stack cross sectional area (ft2)

Buo = moisture content of stack gas; expressed as a decimal

C = final emissions data reported by CEMs, adjusted for calibration drift
-C’ = raw emissions data reported by the CEMs, uncorrected for calibration drift.
Cm = average CEM response to initial and final span gas system calibration
Co = average CEM response to initial and final zero gas system calibration
Cp = pitot tube coefficient

Cs = concentration in stack gas in pounds per standard cubic foot

Ce = concentration in stack gas in grains per standard cubic foot

Csz = concentration corrected to 12 percent CO,

D, = equivalent diameter of rectangular stack

D, = nozzle diameter in inches

D, = stack inside diameter in feet

Delta H(abs) = the meter orifice differential, absolute conditions in inches of mercury
Delta H = the meter orifice differential

dgm = dry gas meter

Dry Gas In = temperature of the dgm inlet in degrees Fahrenheit
Dry Gas Out=temperature of the dgm outlet in degrees Fahrenheit

F factor = a factor representing a ratio of the volume of dry flue gases generated to the calorific
value of the fuel combusted

F. = a factor representing a ratio of the volume of carbon dioxide generated to the calorific
value of the fuel combusted

Fw = aF factor on a wet basis

dscf = dry standard cubic foot

dscfh = dry standard cubic foot per hour

dscfin = dry standard cubic foot per minute

E = emission rate in pounds per million Btu 3

I South Florida
Environmental Services



Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

NOMENCLATURE (cont.)
End Meter = the dgm reading in cubic feet at the end of the sampling period
Fq = F-factor dry standard cubic feet per million Btu at zero percent oxygen and at 68
FID = flame ionization detection
F, = EPA method 3 fuel factor
fps = feet per second
GC = gas chromatograph
GC/MS = gas chromatograph/mass spectrograph
gr = grain of particulate; 1 Ib. = 7000 grains
gr/dscf = grains per dry standard cubic foot
gr@l2% = grains per dry standard cubic foot corrected to 12 percent oxygen
gr@7% = grains per dry standard cubic foot corrected to 7 percent oxygen
Hg = mercury
int/i = initial
IN = inches
Int Meter = the dgm reading in cubic feet at the beginning of the test period
K = degrees Kelvin
PIT Coeff = pitot tube coeflicient
1b/SCF = pounds per standard cubic foot
Ib/hr = pounds per hour
Ib/MMBtu = pounds per million Btu
Cma = concentration of the calibration gases
My = dry molecular weight of flue gas
mg = milligrams
mg/DSCM = milligrams per dry standard cubic meter
mi "= milliliters
MMS5 = modified EPA method 5
MMBtu/hr = million Btu per hour
M, = molecular weight of flue gas, wet basis
Md = molecular weight of flue gas, dry basis
ng = panograms
NMHC = non-methane hydrocarbons
o = net run time in minutes
°C = degrees Celsius
°F = degrees Fahrenheit
°R = degrees Rankine
P bar == barometric pressure in inches of mercury
P stk = pressure of the stack in inches of water

Pabs = absolute pressure y

l South Florida
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Engine Systems, Inc
Florida Keys Electric Coopetative
EMD Diescl Electric Generator

NOMENCLATURE (cont.)
pPpiNyg = parts per million by volume, dry
Ps = flue gas static pressure in absolute pressure
Pga = standard absolute pressure at 29.92 inches of mercury
Qa = volumetric air flow rate actual cubic feet per minute
Qs = volumetric air flow rate dry standard cubic feet per minute
th = relative humidity
scf = standard cubic feet
scfin = standard cubic feet per minute
T = dry gas meter temperature in degrees Fahrenheit
T, = flue gas temperature in degrees Fahrenheit
tstd = standard temperature in degrees Fahrenheit
T4 = standard absolute temperature
THC = total hydrocarbons
\Y% = volume
Vi = total volume of liquid collected in impingers and silica gel
Vi = volume of metered gas sampled in cubic feet
Vi std = volume of metered gas sample at dry standard conditions in dry standard cubic feet
VOC = volatile organic compounds
VS = average flue gas velocity in feet per second
Vw sid = volume of water vapor in cubic feet
wscfin = wet standard cubic feet per minute
Y = dry gas meter calibration factor

y
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

APPENDIX G

FACILITY OPERATING DATA

y
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EMD FOWER PRODUCTS

01706798 TUE 10:17 ¥FAX 708 387 5845

File: 963612t.xls

SAE J1349-EDPS 218 engine test

i

:

|

i l

CALCULAT!ONS USE SAE J1349 STANDARD CONDITIONS:; AIR IN=77°F FUEL IN=104°F BAROM=29.60"Hg FUEL S G.=.850

DATE: 12-17-97

INLET AIR - F| BAROM - "HG | AIRWET - PS.L:_ FUEL-lbshr | BHP-obs | _ RPM AIRDRY -kpa
SAE J1349 i
EMISS. TEST # 1 70 30.4892449 0.21 1742.82927 | 49813166 | 900 101758144
[ncludes Power Factor>>>o>oonsn> Gen-obs MW
- 3.58
3.59 Site Performance observations
BAROMETER-millibars 3.59 NOx - ppm> | 652.65
1017 3.59 i %R. Humidity> 55
3.58 Air Temp-F> 70
" Start 3:00 PM (15:00) 3.59 Fuel temp-F> | 97
Stop 4:00 PM (16:60) 3.58 Barometer> | 30.489
6.01 gm NOx/BHP-hr | 3.59 Fuel rate-obs> | 1742.8 | <<<Lbs/hour I
133 deg. F airbox 3.58 Fuel 5.G.> | 0.8633
2.1 in. water exh. backpressure 3.59 Eng BHP-obs> | 4981.3
STD. DEVIATION>>>>3>>5>5>>>> 0.004898979
TEST at ESI-FIorida Keys Electr. [100% of RATED LOAD - TEST POINT
0.965 <<Q:<Key in Generator efficiency (used in column L' ¢
6 deg. ATDC ttmmg )

; FLOWDATA METERS USED AS FUEL DATA INPUT

EDPS #218 PERFORMAN(fE CALCULATIONS per Tim Paulson -EMD PM&I Engineering I

i

CALCULATIONS USE EMD STANDARD CONDITIONS: AIR IN=50°F FUEL IN=50°F BAROM=29. 92"Hg FUEL S.G.=.845

"

0#963612EI 20G4B ENG. SN TURBO S/IN 900 RPM | e s2assss iuecTons
BAROMETER INLET AIR INLET FUEL FUEL 5.G. FUEL RATE : 08S.K.w.| B.H.P.-corr. | B.S.F.C.-corr.
IN. Hg. DEG. F Flowmeter DEG, F LBS-OBSERVED | at GEN. AIRBOX DRAINS CLOSE]
30.4892449 70 97 0.863 1743 3586 5009 0.3500
DATE: 12-17-97 IME: 16:00:00 8633 $.G.-spec, Flowdata  |KWecoftoss - 3736 AIRBOX P.S.luzs.ﬂ_
AVG. GPH/meter>> 242.43 Trureo PN EMD-gm/KWH 5>>> 212.82
Test Time Period>> 1:00 I ‘
92.1 7.189 <<Kay in Fuel weight per_aillén at Ec;rhre—ct I?J;I‘Sﬁpeclﬂc Gravity
GM-EMD Power Producis Engincering - Tint Paulson Pas 2 l | ]

12-15-97

Rexised 124

16-97 TP.
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EMB POWER PRODUCTS

TUE 10:19 FAX 708 387 5845

0170698

File: 963612t.xls SAE J1349-EDPS 218 engine test
CALCULATIONS USE SAE J1349 STANDARD CONDITIONS: AIR IN=77°F FUEL IN=104°F BAROM=20.60"Hg FUEL 5.G.=.850
DATE: 12-17-97 | INLET AIR - F{ BAROM - "HG | AIRWET - PS.L| FUEL-bshr | BHP-obs RPM_ | AIRDRY-kpa _
SAE J1349
EMISS. TEST # 2 70 30.4892449 0.21 174167903 |aos2621 | so0 | torrssias
Includes Power Factor>>>>>>>5353> | Gen-obs MW
3.59 | i ]
- 3.59 Site Performance observations Sep. Aftrcool stats.
BAROMETER-millibars 3.58 NOx - ppm> | 646.79 B&S [ encomezrer
1017 - 359 | %R. Humidity> | 55 L8 AC vaer - 72
! 3.59 Air Temp-F> | 70 LB post AIC duct = 90 F
Start 4:35 PM (16:35) 3.59 Fuet temp-F> 97 i LB A/ wetar out = 82 F
Stop 5:35 PM (17:35) 3.6 ‘i Barometer> | 30.489 | o
ST 3.59 Fuel rate-obs> | 1741.7 | <<clbs/hour | rescesoerer |
135 deg. F airbox 3.6 Fuel $.G.> O_Bfiéé RB poal MG duct = 83 F
1.9 in. water exh. backpressure 3.59 Eng BHP-obs> | 4988.3 B A waces out = 83 F
STD. DEVIATIONS>>5555555 55> 0.005385165
TEST at ESI-Florida Keys Electr.  [100% of RATED LOAD - TEST POINT
i o 0.965 <<<<Key in Generator efficiency (used in column 'L ¢

6 deg. ATDC timing FLOWDATA METERS USED AS FUEL DATA INPUT
EDPS #18 PERFORMANCE CALCULATIONS por Tim Paulson -EMD PM&I Engincering | {

CALCULATIONS USE EMD STANDARD CONDITIONS: AIR IN=60°F FUEL IN=60°F BAROM=29.92"Hg FUEL S.G.=.B45

O#963612E1 20G4B |  eng. sm TURBQ S/N 900 RPM | »n s23s505 muecTORS
BAROMETER INLET AIR INLET FUEL FUELS.G. | FUELRATE | OBS.KW. B.H.P.-corr. | B.S.F.C.-corr.
o IN. Hg. DEG. F Fiowmeter DEG. F LBS-OBSERVED | at GEN. AIRBOX DRAINS CLOSE
30.4892449 70 97 0.863 1742 3591 5016 0.3493
ATE: 12-17-97 A TIME: 17:35:00 8633S.0-5pac. ;  Flowda KW-corr.>>> 3742 AIRBOX P.5.1 = 26.1
AVG. GPH/metar>> JT 242.27 hureo PN e EMD-gm/KWH 555> 212.39
Test Time Period>> 1:00 | | S
93.1 7.189 __ J<<Key in Fuel weight per gallon at correct Fuel Spacific Gravity
R | 12-15-97
GM-EMD Power Products Engineering - Tim Paulsop Pape 3 ! _Reyised 12116-97 T.P.
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EMD POWER FRODUCTS

TUE 10:21 FAX 708 387 5545

0106794

File: 963612t.xis

SAE J1349-EDPS 218 engine test

[CALCULATIONS USE SAE J1349 STANDARD CONDITIONS:

AIR IN=77°F FUEL IN=104°F BAROM=29. 60"Hg FUEL S.G.-.850

DATE: 12-17-97  [INLET AIR - F BAROM - "HG |AIRWET - PS1.. FUEL-Ibe/ir ._BHP-obs RPM __AIRDRY-kpa |
SAE J1349 | IR
EMISS. TEST # 3 0 304892449 0.21 1 1735.92783 4982.7057 900 101758144
Includes Power Factor>>>>>>>>>>>> ‘ Gen-obs MW j
T T 3.58 i
B 3.57 Site Performance cbservations | sep atrcoot stets.
BAROMETER-millibars 3.59 NOx - ppm> | 648.8 LB ore AIC duct = 213 F
1017 3.59 %R. Humidity>| 55 LB AC wame s 72F
| 3.59 Air Temp-F> : 70 LB poat A duct = 97 F
Start 6:00 PM (18:00) ' 3.59 Fuel temp-F> | 97 L8 AC e ot - 22 7
---_S_{oﬁp 7:00 PM (19:00) 3.59 Barometer> | 30.489 R pre AC dact = 267 F
5.93 gm NOx/BHP-hr 3.59 Fuel rate-obs> | 1735.9 | <<<Lbs.hour RB AC water in = 70 £
131 deg. F airbox 3.59 FuelS.G> | 0.8633 B post A ouct~ca
2.0 in. waser exh. backpressure 3.59 | EngeHpobs> | 4982.7 B AC e o~ 22
STD. DEVIATION>>55>>55>35555> 0.006403124 |
TEST at ESI-Florida Keys Electr.  |100% of RATED LOAD - TEST POINT
0.965 <<<<Key in Generator efficiency (used in column 'L’ c.
6 deg ATDC timing FLOWDATA METERS USED AS FUEL DATA INPUT

_EDPS #218 PERFORMANCE CALCULATIONS per Tim Paulson -EMD PM&I pn;,.ncermg

CALCULATIONS USE EMD STANDARD CONDITIONS: AIR IN=60°F FUEL IN=60°F BAROM=29.92"Hg FUEL S.G.= 345

O#963612E1 20G4B ENG, SN TURBO SN 900 RPM | pm szasses muecTors
BAROMETER INLETAIR | INLETFUEL | FUELS.G. | FUELRATE | 0BS.KW.| B.H.P.-com. | B.S.F.C.cor.
IN. Hg. DEG. F Flowmeter DEG. F LBS-OBSERVED | at GEN. AIRBOX DRAINS CLOSE
30.4892449 70 97 0.863 1736 3587 5010 0.3485
DATE: 12-17.97 i TIME: 19:00:00 .B633 S.G -spec. Flowdata KW-corr>>> 3738 AIRBOX P.S) < 26.1
AVG. GPH/meter>> 241.47 [rureo PN EMD-gmVKWH >>5> 211.92
Test Time Period>> 1:00 |
91.75 7.189 <<Key in Fuel weight per gallon at correct Fuel Specific Gravity
M-EMD Power Products Fginoering - T Pant Pakcd Reviced 12

12-15-97

16-97T.P.



FLORIDA KEYS ELECTRIC COOPERATIVE
ASSOCIATION, INC. - FKEC

91605 OVERSEAS HIGHWAY P.O. BOX 700377, TAVERNIER, FL 33070-0377 PHONE (305) 852-2431 FAX: (305} 852-4794

Mr. Clair Fancy

Chief

Bureau of Air Regulation

Dept. of Environmental Protection
Mail Station 5505

2600 Blairstone Rd.

Tallahassee, FL 32399-2400 RE C E EV E .‘

Re: PSD-FL-237. NOx emissions test result. JAN 2 8 1998
BUREAU OF

Dear Mr. Fancy:

Enclosed are the results of the emissions compliance testing conducted on Florida Keys
Electric Cooperative's Marathon Generating Plant Unit # 8 by South Florida Environmental
Services. The engine passed all test parameters except for NOx, which was emitted at an average
rate of 65.71 lbs/hr. FKEC's permitted limit for NOx is 62 lbs/hr. The 62 lbs/hr limit was based
on theoretical calculations that I made over one year ago based on EPA emissions data (AP-42,
which EPA acknowledges has limited value based on small sample sizes and variable operating
conditions) and on manufacturer's estimates on fuel consumption and emissions rates (there were
no units of this type and model running then so no real emissions data were available). Based on
the data available to me at the time, I calculated that the uncontrolled NOx emissions of the EMD
20-710G4B would be 96.6 lbs/hr. Based on the manufacturer's claim of a 40% reduction in NOx
emissions with the emissions reduction package that FKEC had ordered, I further reduced my
emissions calculation by 36% (taking what [ thought was a conservative approach) resulting in the
projected 62 Ibs/hr NOx emission rate.

In August 1997, FKEC's vendor informed us that the lowest feasible NOx emission rate
would be 71 Ibs/hr. I immediately contacted your office for guidance on how to change the
hourly limit proposed in our draft permit which was at that time undergoing the public notice
period. During August 1997, I had several conversations with David Knowles, Syed Arif and Al
Linero of your Ft. Myers and Tallahassee offices. We were advised that we could write a
“comment letter” on the draft permit and ask that the NOx hourly limit be increased to 71 Ibs/hr.
Doing that would have required further review by your office and another 30-day public notice
period. FKEC did write a comment letter (copy enclosed for your reference), but elected not to
send it because our construction schedule had no slack left for further delays. Instead, FKEC
asked the vendor to strive for the best NOx emission rate possible under FKEC's specifications.
The fact that the engine tested at an average NOx rate of 65.71 lbs/hr (significantly better than the




Fancy,C., p. 2

vendor thought feasible) demonstrates that our efforts to reduce NOx were successful, but we
were striving for an unrealistic goal. The technician conducting the emissions tests commented
that he had never tested a cleaner running engine.

Where does this leave us? FKEC has already accepted a 50% reduction in operating
hours for Units 1-7 at the Marathon Generating Plant. FKEC is reluctant to accept further limits
on operating hours. It should be noted that while Unit # 8 is currently allowed unlimited
operating hours, in reality, no unit can operate 8760 hours per year. So while Unit # 8 cannot
meet the hourly NOx limit of 62 Ibs/hr, it will never exceed the current 271 tons/yr annual limit.
Therefore, FKEC requests an increase in the hourly NOx limit to 68 Ibs/hr for our operating
permit for Unit # 8 and for our Title V air operating permit.

Thank you for your consideration and assistance.

Sincerely,

Deborah A. Shaw, Ph.D.
Environmental Affairs Coordinator

Enc:
1) Draft comment letter.
2) Final Test Report - So. Fla. Environmental Services

PC: without test report.

C.A. Russell, CEO/GM, FKEC

T.E. Planer, Supt. Transmission , FKEC

D.M. Knowles, Air Program Administrator, FDEP




FLORIDA KEYS ELECTRIC COOPERATIVE
ASSOCTATION, INC. - FKEC

91605 GVERSEAS HIGHWAY P.O. BOX 700377, TAVERNIER, FL 33070-0377 PHONE (305) 852-2431 FAX: (305) 852-4794

Mr. Clair Fancy

Chief

Bureau of Air Regulation

Dept. of Environmental Protection
Mail Station 5505

2600 Blairstone Rd.
Tallahassee, FL 32399-2400 RECEIVED
Re: PSD-FL-237. NOs emissions test result. - JAW 2 ] 1998
BUREAU OF
26 January 1998 ) AIR REGULATION
Dear Mr. Fancy:

Enclosed are the results of the emissions compliance testing conducted on Florida Xeys
Electric Cooperative's Marathon Generating Plant Unit # 8 by South Florida Environmental
Services. The engine passed all test parameters except for NOx, which was emitted at an average
rate of 65.71 lbe/hr. FKEC's permitted limit for NOx is 62 lbs/hr. The 62 lbs/hr limit was based
. on theoretical calcolations that I made over one year ago based on EPA emissions data (AP-42,
which EPA acknowledges has limited value based on small sample sizes anc' variable operating
conditions) and on manufacturer's estimates on fuel consumption and emissions rates (there were
no units of this type and model running then so no real emissions data were availabie). Based on
the data available to me at the time, I calculated that the uncontrolied NOx emissions of the EMD

. 20-710G4B would be 96.6 lbs/hr. Based on the manufacturer's claim of a 40% reduction in NOx
emissions with the emissions reduction package that FKEC had ordered, I further reduced my
emissions calculation by 36% (taking what I thought was a conservative approach) resulting in the
projected 62 lbs/hr NOx emission rate.

In August 1997, FKEC's vendor informed us that the lowest feasible NOx emission rate
would be 71 lbs/hr. 1 immediately contacted your office for guidance on how to change the
hourly limit proposed in our draft permit which was at that time undergoing the putlic notice
period. During August 1997, I had several conversations with David Knowles, Syed Arif and Al
Linero of your Ft. Myers and Tallahassee offices. We were advised that we could write a
“comment letter” on the draft permit and ask that the NOx hourly limit be increased to 71 lbs/hr.
Doing that would have required further review by your office and another 30-day public notice
period. FKEC did write a comment letter (copy enclosed for your reference), but elected not to
send 1t because our construction schedule had no slack left for further delays. Instead, FKEC
asked the vendor to strive for the best NOx emission rate possible under FKEC's specificatic::s.
The fact that the engine tested at zn average NOx rate of 65.71 Ibs/hr (significantly bette- than the



Fancy, C.. p. 2

vendor thought feasible) demonstrates that our efforts to reduce NOx were successful, but we
were striving for an unrealistic goal. The technician conducting the emissions tests commented
that he had never tested a cleaner running engine.

Where does this leave us? FKEC has already accepted a 50% reduction in operating
hours for Units 1-7 at the Marathon Generating Plant. FKEC is reluctant to accept further limits
on operating hours. It should be noted that while Unit # 8 is currently allowed unlimited
operating hours, in reality, no unit can operate 8760 hours per year. So while Unit # 8 cannot
meet the hourly NOx limit of 62 Ibs/hr, it will never exceed the current 271 tons/yr annual limit.
Therefore, FKEC requests an increase in the hourly NOx limit to 68 Ibs/hr for our operating
permit for Unit # 8 and for our Title V air operating permit.

Thank you for your consideration and assistance.

Sincerely,

Deborah A Shaw, Ph.D.
Environmental Affairs Coordinator

Enc:
1) Draft comment letter.
2) Final Test Report - So. Fla. Environmental Services

PC: without test report.

C.A. Russell, CEQO/GM, FKEC

T.E. Planer, Supt. Transmission , FKEC

D .M. Knowles, Air Program Administrator, FDEP




ENGINE SYSTEMS, INC.

P.O. Box 1928

1220 South Washington St.

Rocky Mount, NC 27802-1928

Telephone: 919/977-2720

Fax: 919/446-1136 or 919/446-3830

Page 1 of 1

DOCUMENT TRANSMITTAL RECORD

To:  Florida Keys Electric Cooperative
91605 Overseas Highway
Tavernier, FL 33070

Attn:  Tim Planer

Enclosed are the following:

Copies Code Drawing/Document No. Sheet

Rev.

Date: January 20, 1998

Ref. S/N:  51229C-0-0050

Marathon Generating

Plant - Diesel Generating Set
P.O. 961588

ESI Job No. 51229

Subject:

Title/Description

3 B N/A All - Final Test Report - Emissions Compliance
Test Program - Florida Keys Electric Cooperative
Marathon Facility
Code: A Submitted For Approval F Approved
B Submitted For Information G Approved As Noted
C Submitted For Comments H Revise and Resubmit
D Final Drawings/Documents Enclosed 1 Not Approved
E Issued For Construction J Return Signed Copies
Remarks:
Signed:,ﬂMLMm
Wanda D. Davis - Contract Administrator
Copy To: R. Weeks
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FINAL TEST REPORT
EMISSIONS COMPLIANCE TEST PROGRAM
FLORIDA KEYS ELECTRIC COOPERATIVE

MARATHON FACILITY

PREPARED FOR: Engine Svstems, Inc,
: 1220 Washington Street
Rocky Mount, NC 27802-1928

CONCERNING: NO,, CO, VOC and Opacity Compliance Testing
Emission Unit #8 3.58 MW Diesel Electric Generator
Florida Keys Electric Cooperative Association, Inc.
Marathon Facility

December 17, 1997

PARED BY: South Florida Environmental Services
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West Palm Beach, Florida 33411
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A4 ///;/ﬂf”
7 6&18

on C. Cook Jr.
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Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

‘%_th Florida Environmental Services conducted an emissions compliance test program on behalf of
= Engme Systems Inc. at Florida Keys E]ectnc Cooperative Association, Inc. located in Marathon, Florida.

’ .‘(e objectwe of the testing program was to determine the Compliance/Performance status of EMD diesel
senerator #8 with respect to oxides of nitrogen, carbon monoxide, total hydrocarbons and opacity Hmits.
iget forth by the Florida, Department of Environmental Protection (FDEP) and Florida Keys Electric

-e gaseous (CEM/VOC) sampling consisted of three 1-hour runs during the test program while the unit
operatmg at 100% of rated capacity. Finial results can be found in Table 1-1.

anT]ie opacity determination was an hour visible emissions run consisting of 240 readings, 4 readings per
minute, from which the highest 6-minute average and maximum opacity values were obtained and reported

:" percent opacity. Finial results can be found in Table 1-2.
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Table 1-1

Summary of Results
FKEC Emission Unit# 8
EMD Diesel Electric Generator

Time

NOx

NOx
Gms/bhp-hr

Engine Systems, Inc
Florida Keys Electric Cooperative
EMD Diesel Electric Generator

NOx
Tons/yr

1500-1600

6.01

288.86

1635-1735

6.01

289.47

1800-1900

5.93

285.14

Time

5.98

287.82

cOo
Tons/vr

1500-1600

23.65

1635-1735

23.56

3

1800-1900

23.56

Average

Time

THC

THC
Gms/bhp-hr

23.59

1500-1600

.15

1635-1735

.16

1800-1900

A5

Average

15

Note: Tons/yr were calculated using 8760 hours or continuous operation

Table 1-2

Visible Emission Results

Length of Test

Highest 6 min. Average

Readings above 20%

Pro_]ect No. 97-581
-01116!98

60

5.0%

y ]
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