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. Table1. Emission Summary

Unit1 Combustion Turbine - Gas Fired
Pasco Cogeéneration, Ltd. )

Dade City, Florlda
January 4-5, 2007
: CcT ] CT+DB
.Run Time _Oxygen NOx Emissions CO Emissions Gas Flow _ CT Heatinput Heat Input
Number % ppm ‘ppm Ibs/hr Tbs/MMBTU  ppm los/hr  IbsMIMBTU  scfm MMBTUH MMBTUH MMBTUH
’ 15% 02 : HHV LHV HHV
Full Load CT only at-49.8 MW - 1/4/07
1 07040806 14.28 26.91 23.97 4224 00883 2352 2247 0.0470 7697 478.4 4328 NA
2 08350935 14.27 2735 2434 . 4280 00896 @ 2212 21.12 0.0441 770 478.7 433.0 NA
3 00511051 1423 - -2737 2419 4266 00891 2172 2061 0.0431 7703 4788 4332 NA
Average -_— 14.26 27.21 2417 42.60 0.0890 2245 21.40 0.0447 7700 4717 433.0 NA
Full-Load CT:at 49.7 MW with Duct Burner - 1/5/07
1 0717-0817 13.47 T 2889 2294 44 60 0.0845 - - - 7685 478.6 433.0 527.8
2 0834-0934 1343 28.83 277 4425 0.0838 - - - . 7685 478.6 4330 527.7
3 0952-1052 13.38 29.17 '22.90 44 .42 0.0843 - - - 7684 4786 433.0 526.6
Average - 13.43 .28.96 22.87 44.42 0.0842 - - - 7685 4786 433.0 527.4
Naturaf Gas Fd-Factor = 8710 MMBTU/dscf, —MW.CO = 28 Ibs/ib-mole MW NOx = 46 Ibs/Ib-mole
Heat input HHV = (gas flow)(1036 dry Btu/cf)(60 min/hr)/10E6 (1038 dry Btu/cf on-1/5/07}
Ibs/tr = ppm{2.595 % 107E-9)MW {20.9/20.9-%02)(Fd){Heat Input HHV) .
. Duct Bumer
S02 Emissions (Subpart GG NSPS) = 7.75E-03 tbs/hr 0.202 gr/hef Gas . ’ " NOx
L : Run Flow HHV LHV Contr.
Allowable Emissions dscfm MMBTUH MMBTUH Ibs™MMBTU
NOx =25 ppmvd @ 15%02 1 ‘790 49,2 445 0.048
CO.=28ppmvd 2 788 49.1 44.4 0.028.
DB NOx = 0.1 Ibs/MMBTU 3 77 48.0 435 0.037
’ Average 783 - 48.8 4.1 0.037
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From: Thomas. Grace [tgrace@caithnessenergy.com]
Sent: ; Wednesday, September 06, 2006 4:21 PM

To: . Koerrer, Jeff*

Subject:. FW: Scanned from TOSHIBA 09/06/2006 13.01
Attachments: DOC090606. paf

Jéff,

Per our earlier conversation, here are attached the scanried. pages from,
the reécent source test, Normally Pasco is not regquired: Lo do €O tpstlng
Aannually, aenly every five years prior to Title ¥ permit renewal

submlttal, but we had it done as a separate test: on- Unit 2 tWis tine ‘due

to the SPRINT addificon. (see. table 6n last page of scan)s "The briginal
of this sourge test was submitted last month to Southwest District.

I. hope this addresses your needs for. the extension approval for Unlt 1.
Tf you néed any further info let, me know.

Thanks once. again ‘for your help.

Tom Grace
175-850-2248

-----Qriginal Message---=+

Erom: Caithness Energy’ [mdilto:gpottslecenyc.com].
sent: Wednesday, .September 06, 2006 1:01, EM )
To: Thomas Grade

Subject: Scanped -from TOSHIBA 0970672006 13:01

Scannpd Erom TOSH"BA
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21086 NW 67th Place Sulte 4, Gamesvnlle Florlda 32653

PLANT OPERATING DATA -

COMBUSTION TURBINE UNIT 1
'PASCO COGEN LIMITED - _
DADE CITY, FLORIDA
JANUARY 4, 2007 ,
- ' BASE LOAD CTONLY .
TIME INLET AIR GT  NOxWATERFLOW TURBINE GAS FLOW WATER:FUEL DUCT BURNER FLOW DUCT BURNER FLOW
" TEMPERATURE MW GPM . . SCFM RATIO KSCFH SCFM
RUN.1 : _ : .
703 - 521 49.4 M7 7646 1.420 NA NA
718 51.7 49.7 42,0 . 7707 1410 - : -
730 " 514 49.8 430 7714 1.430
744 519 497 - 430 7707 1.430
759 51.8 . 498 430 . 7710 _ - 1.430
AVERAGES: . 518 49.7 . - 42,5 7697 - 1.424
RUN 2 : , ' EE -
835- 522 . 498 430 , 7706 1.430 NA NA
850 52.0 49.8 . 430 7691 1.440 :
- 904 526 49.8 430 . 7706 1.430 :
924 - 528 4938 ' 430 : 7700 . 1430
935 53.7 49.9 43.0 7704 , 1.430 H
. AVERAGES: 52.7 . 498 - 43.0 ' 7701 1.432
- RUN3 _
951 53.0 49.8 43.0 7704 1.430 NA NA
1008 53.3 49.8 42.0 _ 7703 1.430 _
4023 53.8 4938 430 . 7703 1.430 : g L
1041 539 49.8 . 430 7703 1:430 ° _ : .
1051 540 498 43.0 7704 1.430 :

AVERAGES_: 53.6 49.8 42.8 7703 1.430
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- 2105 N.W. 67th Place - Suite 4 +Galnesville, Florida « 32653
J (352) 335-1889  FAX (352) 335-1891

To the.best of my knowledge, all applicable field and analytical procedures comply with the
}  FloridaDepartment of Bnyironmental Proteotion: requirements atid afl test. data-and plant
4|  opersting data are'true and correct.
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EXECUTIVE SUMMARY

The anriual.compliance test results for the Unit'1 (EU00L) and the Unkk 2:(EU002) Combustion Turbines meet
all mass emission requirements listed In the Florida Department of Environmherital Protection (FDER) Permit
Number 1010071-003-AV, All tests:were conducted on‘natural gas firing only; The:allowable lower heating
valie (LHV) heatiinput to'each unit Is 429 MMBTUH. Testing was conducted &t 395.0 and 405 MMBTUH,
respectively, due to restrictions Imposed by-G.E.

Pblluﬁnt"

Actual:Emissions

oniry 2
NO,

CT& BB

38.4 Ibs/hr, 24 ppmyd © 15% O;
0,74 lbs]he; 0,016 1bS/MMETU
'39.1 Ibs/he

40,613/ht; 25 ppmvd @ 15% O,

=201 1bs/bf, -0.038 Ibs/MMBTL
386ibs/he

25ppm,d @-15% O,

85,5 lbsfhr CT1 & CTZ_‘ comblned

18.0 lbslhr $81 & PB2 combined

0.1:1bs/MMBTU
103:5 Ibs/br Total

85.5 Ibsfhr €11 &% CT2 comblned .

25ppm,d @ 15% O;

18.0 lbs/hr 081 &: DB2 combinéd

0:1 Ibs/MMBTUY
103.5 ibs/hr Total

‘Mass emission iimitatioris are total for both-units combined.

emission limits are also-met. 1SO"totrected NQ, allowable 1§ approximately 112.5 ppm.

Emission fesults at full load are provided Jn Tables 1 (Unit. 1) and-3 (Unit 2, which includé démionstration of
_complianice at ISO ambient corrected NO, emisslon concentrations to ensure that:CFR 40 Part 60 Subpart:GG

No visible:emissions weie detected from full gas turbine or:fuil.gas turblne plus full duct bumer operations

from both units.

SO, emissioris based on fitel ‘analysls were 1,05 k107 for Unit 1 -at 42 MW and 1:01 x 107 ib/hr for Unit 2-at

47.4 Mw.
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1.0 INTRODUCTION

On July 13 and 14, 2006 Alr Consulting and Enginieering, Inc, (ACE) pexformed annual compliance testing for
Oxides of Nitrogen. (NO,) and:Opacity on the exhaust stacks of the Combustion Turbines, Units 1 and 2, at
Pasco Cogeneration Limited In Dade City, Florida.

- The Units were:tested at:full load to:satisfy conditions:of the cutrent Florida Department of Environmental
Pristection (FDEP) Tile V-Permilt 1010071-003-AV. (see Appendix A),
to determine turbine emissions with and without duct bumer operation. Sulfut Dioxide (SO03) emisslons were'
calculated from the'fug analysis.

Mr. Warren Park-of:Pasco Cogeneration, Ltd. coordirated testing and provided plant production'data. Mr.

fl United States Envirgimental Protection Agency (EPA) Method 20 (NO,:and-0;):and Method 9 (VE) were used.
' "Tom Grace of Caithiness Energy, L.L.C. ;seweg;as-Prqjeci:Dlrectbr.
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2.0 SUMMARY AND DISCUSSION.OF RESULTS

The facllity demonstrated compliance with permi conditions. Results of the eniission tests are summarized

IivTables 1 aiit'2; The Units were fired on ratural gas.

The contribution:of NO. emisslons of the gas fired duct bumers was determined by performing.a test series;
with and without. duct burner firing. The difference in-emission rates was attributed to the duct burners.

Duct burner NO, contributions averaged 0.016 pounds per Miillon 8TUs (Ibs/MMBTU) for Unit 1 and -0.038

Ib6s/MMBTU for Unit 2. Yhe:power oiitput.of the combustion turblnes:1 and:2 was 42 arid 47,4 megawatts
(MW) with and without duct burners. Unit:2’s Inlet Air Temperature-and Water Flow Rates were 60.2°F and

. 38.0:GPM.for GT 'operatton only and 58.4° Fand 38.1 GPMifor-CT plus Duct Burner Operations, The NO,

waterto fuel fatio’averaged 1.39 for both cperating: conditions {see Appendix-F for Plant Data) The:

-apparent negative emission rate wag possibly taused by a.sllght increase in:the water Injection raté and a
- sfight decrease In CT heat-input as.well as a fiigher Iniet air temperature during the DBtest. DB contribution

for NO; are difficult to accurately demonstrate;due to thie refafivelow (109):DB contribution:to the total heat
input. Anowaﬁ'leaemrgs.mns are 0.1 Ibs/MMBTU NO,, :

Units 1 and 2 without duct. bumers averaged 23.9 and 24.6 parts per milion (ppm)-NO, at 15% 0;,

respectively, which Is within the parmlmd standard of 25 ppm at 15% Oz

To-akso demonstrate compliance with. Federal New. Source: Performance Standards:(NSPS) by * 40CFR 60-Subpart
GG, Gbserved NO, concentrations were first adjusted to 15% Oy aind than finally to 1O standard amblent
conditions using the following eqtiation:

SO NG, Ermissions = (NOiuesPprm) { Prg/Poss '3 €100 (IBGHIT, )12

,ﬁ':le it pressure at 101.3 kijopascal amblent pressure (29:92 in. Hg)
; letaésom&. pressure at testzambient prasune {acuual barometric pressuredn in.

Haps = specific humidrly :at ambient air at test (g H,0/g alr)

Tars = temperature of ambient air at test

e =2.718 - transcendental constant

Alowable NO, emisslons for NSPS are approximately 112.5 ppm @ 1SO ambient conditions. Bath units were In

compliance with this standard.

SR G
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Table 1. Emigsion Summary.
Unit 1 Combustion Turbife - Gas Fined
Pasco’ Cogenerdllon. Ltd:
Dade Cny Floriaa
July 14, 2006

a

s Flow' _CT Heat!mg Qs - He Heatinput - Contr.
scfm.  MMBTUH UMIBTUI'{. -scfm MMBTUH MMBTUH  Ibs/MMBTU
"HHV 1RV o "HHV ‘BHV o

1 11131222 1428 2679 2187 T 4373 3955 . ‘Na NA NA NA,
2 12361338 1428 2658 2368 3060 3808 00872 i 7084 4386 3948 NA NA NA NA
3 13551455 1428 2696 2401 31,30 3860 0.0885 080 4362 346 | mMA . NA NA NA

Average  — 1428 2678 2385 3147 3838 00879 7066 4384 3950 NA NA NA NA

1 15131613 1340 2774 2182 ‘3875 00604 | 7060 4363 346 || 740 457 482, 0.007

3 1746-1847 13.38 28.28 2218,

NA
2 16321732 1341 27.99 2205 NA 39:30° 0.0312. 7081 4376 3958 L 746 46.1 4837 0.026
NA 3530 00817 { 7037 4349 3934 | 750 464 4813 0015
NA

Avetage — 13.40 28.00 -22.02

39127 00811 | 7059 4363 346 | 745 46.1 4823 0016

g Heat inpat HHV = (gas ﬂow)(fOJO dryrBtulcf)(GO lum/hdﬂaEG

‘SO2 Emissions (Subpart GG NSPS) = 1.05£:02 1bs/hr ;D.@B-gdhcf
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Table 2. Emission Summary

Un-t 2 Combusﬂdh Turbine - Gas Fired
) eration, L

EEETS

" ppm

pem
A5%02.

oatinpurt

Contr,

¥ 1306-1413

1439 2695

2 1435-1535  14.40 27.20

3 15521852 1441 2728

Average = — 14.40 27.14

Full Load CT at 47.4 MW with Duct Bumer

1 A7T7-1817 1338 2882

2 1830-1830 13.40 2662

3 19442044 1343 26.51

26:85

Average —_— 13.40

2444

. 2468

24.80

2464

21.05.

20.94.

20.93

20.87

S02 Emissions (Subpart GG SSPS) =
ﬂ]o!gbleimissngns

NOx=25 pprwid- @ 15%02
DB NOx =:0.1 1bs/MMBTU

32.90

3030

3t.17

.E $ 3 %

40.31

4074

40.90

4064

38.72

38.56
3860

B.63

0.0900
0.0909
0.0914

0.0808

0.077%

0.0771

0o

00773 I|

447.5:

ar.7
7.
474

44T.6

404.9

4473 404.6

4415

404.8

447:6

1.0ME-02 iisthr

2,595 whs.é)mv(zgzzo.s-%oz)(mmeaﬂnpuwﬂw
Heat Inpiit HHV = (gas flow)(1031 dry BGycTi60 tin/hs)/10E8"

L NA NA NA
NA NA NA
. NA NA NA
838 519 4992
849 52.5 500.0
# - 847 524 4999

) 499.7

$ 3% %

0.031
-0.041
-0:044

-0.038
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Actual combined mass emissions for bath turbines are. 79.0 fbs/hr NOx at a ttal heat Input of 799.9 MMBTUH
(LHV), Combined mass emissions with diict bumers are 77.8 Ibs/hr NO, at a total heat: Input of 799.4 MMBTUH.
(LiY). '

Mass emisslons for In pounds per hour were calculated using the actual heatinput and the pollutant
condéntiation,

Stlfur Dicxdde (SO;) emissions were determined by.fuel analysis performed by the SGS Noith América, Inc..
SOz emissions baséd on 4470 R (7/13/06) and 4.768 ppmy (7/14/06) Sulfur content averaged 2,06 % 10
bsfhr for both Uniks combined (sée Appendix F for fuet analysis).

Visibe emilssion tests were conducted,on both units-during turbing operation ciily and combined turbine and

disct bumer operation, Visible emissions on both turbine exhaust stacks'at both conditions averaged 0.0'percent
opacity for the highest ix minute period of each test (see Appendix D for VE data). Permitted;emissions are 10

percent opacity,

Gascous emission data with deta logger resuls and stip chart coples ave provided Iy Appendices B.and G
respectively. ' |




3.0 PROCESS DESCRIPTION AND OPERATION

The Pasco Cogenetatlon leited facility: eonslsis of two GE/LM600D PA. combustion gas turbine generating.
sets'with.a nominal genefatfng capacity-of 42 MW each. Each turbine is exhausted through a Heat Remvery
Steam: Generator (HRSG) with.supplemental duct bumner firing. The steam produced by: the HRSG I
‘extiausted through a.common steam. turbine generator originalty rated for:26.5 MW. Thedud burriers.ate
iiermf&ed for up"ﬁo 90 MMBTU heat ‘|npu't eac‘h 'Th?é'g’a'§ turbines can be fired on’elthér na'u'rr‘al gaé or o’i'a'

inlet combus,t!gn alr.at 51°F to 58°Fand 100% .relatlve huml_dlt_y y_ear r.ound .Water Is-Injected at the turbine
ccombustor Hng to reduce NO, emissions,

Unit:2 fs-equipped.with a *Sprint” system that Infects-atomized water i the combustor fnlet, This increases
poweriand further reduces NO,.

Duilng the compilanoe test:the Units generated 42 MW {Unit:1) .and 47:4 MW (Unit 2) at full load (see
Appendix F for plant praduction data),
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BIAS: CORRECTION AND EMlSSION RESULTS

.PASCO COGEN

CT-2 OUTLET

'DADEOITY FLORIDA
HJULY 13,2006 ~

"F-FACTOR

1306-1413

CTONLY

RUN 1 NOx
co
02

GAS FLOW (SCFM)

HEATING VALUE:

14351535

CT ONLY

RUN 2 NOx
co
oz

GAS FLOW.(SCFM)

HEATING VALUE:

{552-1652

CTONLY

RUN 3 NOx
co
02

GAS FLOW (SCFM)

HEATING VALUE:

8710 -

Cal Gas

Value
24.78
27.75
13.93
7237
1031

Cal Gas
Value
24.78
27.7%
13.93
7237
1031

Gal Gag
Value
24.78
27.75
13 93
1031

CTRASELOAD
. PreéRun Post Run
-Biag Zero Bias Zero
24.71 0.07 24.84 0.25
27.72 “0:04 27,64 0.0
1382 . -00 13.94 0.01
BTW/SCF
Pre Run Post Ruf
Biag Zero Bigs Zew
2484 0:25 2477 026
127:84 0.0 27.82 0.01
13.94 ¢:01 13.90 0.01
BTU/SCF
Pre Run Post Run
Bias -Zere .Bigs Zero
2477 026 2447 0.03
27.82 0.01 2782 0.03
13,90 0.0 13.90 0.02.
B8TW/SCF

Avérage
Bias Zem
24.77 0:186
2778 002
1383 0.00

Average
24.80: 0.26
27 83. 0. 01
13.92 0.01

Average -
24862 0.15
21.82 -0.01
13.96: 0.02

Run

26.92
27 50
14.39

Run
27.20

27.30
14.39

Run

2708

27,16
1438

' Value
2695
2747
14:39

27.20
27.02
14.40

Corected
Value
27.28
27.10
1441

NOx @ 15% LB/MMBTU  LB/HR

24.44

24,68

NOx @ 16% LEMMBTY
0.0914

24.80

00300 *

0.0559

00809

0.0550

0.0552

- 40131

-25.00

LE/HR
40.71
2461

LBMHR
40.9
247



