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EnvironMETeo Services Inc.

94.463 Ukes Street, Suite A, Waipahu, Hawaii 96797 - ]DQ
Telephone (808) 671-8383 FAX (808) 671-7979 @\‘6 |
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January 19, 1994 Kﬁﬂ - ‘,
F _
Mr. Frank Enos .
Laidlaw Gas Recovery Systems
20662 Newport Coast Drive

Irvine, CA 92715

Dear Mr. Enos,
Enclosed are two (2) copies of the stack emissions test report performed at Kappa
Generating Partners 3.3 MW Gas Turbine Generator located at Ameron Kapaa Quarry.

- Submit one (1).copy of the test report to the State of Hawaii, Department of Health, the
other copy of the report is for your records.
Also enclosed is the final invoice for emission testing performed on December 28, 1993.

Tf you should have any questions please call me at 671-8383.

Cliffokd How

encl.(3)
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Kapaa Ge‘ncratiifg Pﬁﬂs lLaidla:“_i‘Gas Recovery Systems - 12/28/93 - Source Emissions Test Report

EnvironMETeo (EMET) Scfyices Inc. was retained by Kapaa Generating Partners / _Lajdlaiﬁv Gas .

Recovery Systems to perform source.enﬁss_ion testing at Ameron Kapaa Quarry - 3.3 MW Gas
Turbine Generator, IOCatcd at Kaneohe, 'Haiwaii'.‘ Testing was conductedcﬁ December 28, 1993.

Emission tcstmg on the 3.3 MW Gas Turbine Generator included testing for sulfur dioxide (SOz) _
and nm'ogen oxide (N Ox) ernissions in accordance with EPA Method 20. EPA Method 1 for

sample and vclocxty traverse, EPA Method 2 for velocity and volumetric flow rate, EPA Method 3
for gas ana]y515 and EPA Mcthod 4 for moisture content were also conducted. '

The average crmssmn rate for the test were 0.178 1b/hr of sulfur dioxide and 0.861 Ib/hr of
nitrogen ox1de ‘
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: Kapaa Ge‘nér’aﬁng Partners / \Laidlaw‘_'Gzifs Recovery Systems - 12/28/93 - Source Emissions Test Report

INTRODUCTION

EnvironMETeo Services, Inc. (EMET) of Honolulu, Hawaii, conducted source emission tests for
Kapaa Generating Parmers:/ Laidlaw Gas Recovery Systems. The tests were ‘performed on. Kapaa '
Generating Partners - 3.3 MW Gas Turbine Generator located at Kapaa Quarry Kaneohe Hawan -

j * The tests were conducted _on_ Deccmber 28, 1993. |

] The purpose of the tests were to determine comphance with State of Hawau, Depa:tmcnt of Hea.lth |
. Special Conditions of Pe,rm1t to Operate, No. P-761-1190, Apphcatlon No. P-761- 1014 The tests_ :
' 1 were requested by M. Frank Enos of Kapaa Gcncratmg Partners / Laidlaw Gas Rccovery ‘

Systems.

The Department of Health (DOH), Clean Air Branch of the State of Hawaii was notified at least g
I | thm.y (30) days pnor 0 the. date of the test. : C

Btk

Loesk.
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Kapaa _Get;etaling Partners / Laidlaw Gas Recc')irery Systems - 12/28/93 - Source Emissions Test Report - -

SAMPLING AND ANALYTICALPROCEDURES

The emission samplmcr conducted at the Kapaa Generatmg Partners 3.3 MW Gas Turbme
Generator followed the procedures outlined in Appendix A to the Code of Federal Regulatlons
Title 40, Part 60. -

EPA Method 1; Traverse l-:’oint Deteminagic’m |

" This method cannot be used if the sampling port is located less than two (2) stack diameters - -

downstream or less than a half (1/2) stack diameter upstream from a flow disturbance.

The stack exhaust from the generator is a circular duct of 39 1/2 inches diameter. Two sample
ports located at 90 degrees to each other were used. A 12 point traverse w1th 6 points per dlameter
was determined in accordance to EPA Method 1.

EPA Method 2: Stack Gas Velocity

The velocity pressure (delta p) and stack gas temperature were measured. A type "S" pitot tube
was used for measuring delta p's. Prior to each test the pitot tube was leak checked.

EPA Method 3: Stack Qas Molecular Welgh

A continuous gas sample was extracted from the effluent stream and conveyed to instrumental
analyzers for the determination of CO CO and O2. ' ‘

EPA Method 4: Stack Qas Moisture Determination -

The stack gas moisture was determined from the back half impinger train of the condenser system.
The volume of water was determined gravimetrically. ' '

EPA Method 20: Sulfur Dioxide d Nitrogen Oxide Concentrations. -

A continuous gas sample was extracted from the effluent stream and conveyed to an instrumental
non-dispersive ultraviolet (NDUV) analyzer for the determination of SO gas concenu-anons

A contmuous gas sample was extracted from the effluent stream and conveyed to an instrumental

chemiluminescent analyzer for the determination of NOy gas concentranons

5 EMET: 593783



Kapaa iGenerating Parmers./ Laidl'aw-ﬁGas Recovery Systems - 12/28/93 - Source Emissions Test Report -

-DESQRIPTIQN OF TEST

Personne] of EMET Servrces amved on site at Kapaa Generatmc Partners Kaneohe Hawan at "
11:00 a.m. on Monday, December 27, 1993 The equipment was set up, leak checked cahbrated
and readied for emission testtng on the 3.3 MW Gas Turbrne Generator

On Tuesday, December 28, 1993 EMET personnel arrived on site at 6: 30 am. The equlpment was -

readied and calibrated prior to testing: Ermssmns testing-began on the:3.3 MW Gas- Turbme
Generator Testtng proceeded as follows

Tlme |

Run#  Staxr 'F1m§.h.: L o Follutants Tested ]ﬁtém.s.Té' ted
/< T ,108_07 I SO7,NOx -
2 0819 - 0849 $O2, NOx:

3. 5]09\0_1 So0931. . SOxNOx .

' Velocxty measurements Were taken pnor to the start of the first run. Stack gas moisture

detenmnanon was conducted concurrently wrth emissions testing.

The sample train was leak checked prior to and after testing of the unit by the mtroducnon of
calibration gas at the rnput of the sample condluomng train. A leak is indicated if the analyzer reads‘ :
less than the certified concentranon of the cahbratton gas. Calibration gas data is attached

(Appendlx F)

All analyzers were cahbrated before and after each test run using Cernﬁed Master cahbranon gas’

(+/- 2%) obtamed from Scott Specralty Gases, Inc. located in San Bernadmo, Cahforrua The
.'analyzer ZET0- pomt was cahbrated usmg cyhnder mtrogen as a zero air source '

| Cali'bi-atioh'l'éc'la'ta?forthe-bitot'ntlSesTan'd-_'drjiJgas meters are attached (Appéhdixr G

No operational or testmgdxfﬁculttes were encountered.
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Kapaa Generating Partners / Laidlaw Gas Recovery Systems - 12/28/93 - Source Emissions Test Report -

DESCRIPTION OF EQUIPMENT

CONTINUOUS MONITORING INSTRUMENTS t

CARBON CARBON ‘ SULFUR -  NITROGEN

" DIOXIDE MONOXIDE OXYGEN __ DIOXIDE OXIDES

Manufacturer  Automated Custom Systems Teledyne  Anarad Thermo Electron

Model No.  ACS3400  ACS 3400 "MAX-5  Series AR-30°  10AR

Detection NDIR ~ NDIRR . fuel cell - UV  chemiluminescence
Principle - .
~i | | o0
- Range 0-20% - 0-500ppm 0-25% 0-2000ppm. 0-1000ppm
! Sensitivity, min.
detection limit,
! % of full scale 1 1 1 - 1 1
! _
Noise level, %
of full scale ' _
(peak to peak) 0.5 0.5 0.5 0.5 0.5
'; _
i ' System response _ _
time (minute)- -<1.5 <1.5 <1.5 <l.5. <l.5

) o | | 7 - EMET: 593783



' .KapaaGeneratiﬁ_‘_g' Partners / Lajdlaw; ‘Ga‘.sRe_c_:ovex}' Systems - 12/28/93 - "S‘ource@miss_ion_s_\Tcst Report

CONTINUOUS EMISSIONS MONITORING SUMMARY CALCULATIONS |

(zf z1)/n
— = z/2+[z*(t l)]+21 E
LJ | s=  (sf-s)/n |
sc= sR+[s*-D]+si
. Ct= - Cs * (Rt - Zc)‘_/ (_sc - zc)
o "Wherc." S
100 Chart D1v151ons = Full Sca]c *
H Cs= . . spangas concentration .
Ct= . measured gas; concentratlon over time =t
n= fnumbcr of ob_servatl_ons of time periods .
| . Rt= averag'e from ‘-récorder' reading or chart over time =t
_._ s= ‘upscale cahbranon gas span from recorder reading or chart divisions
si = --_mmal span readmg or chart divisions - start of test run.
J st : =ﬁna1 span readmg or. chart chv1smns end of testrun
| sc= comrected span readmg or chart d1v151ons over' time =t
t= éaveragmg time: period; 1 ton

e i)
!

= - -zero gas reading from recorder reading or chart divisions
initial zero reading or chart divisions - start of test run

H N
i n

- final zero reading or chart divisions - end of test run
zc= o cOrrected zero reading or chart divisions over time =t
z drift (%)7= __ (zf zx) / (recorder range) *100

[ v i

_ P for zi and zf in chart divisions
_] s drift (%) = [(sf - 20) - (si = 20)] / (recorder range) * 100
l ‘ for Zi, zf si, and sf m chart d1v1510ns

-
4 -

e ‘ o .
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o2 - KAPAA GEN. PARTNERS,UNIT: 3.3 M maxue,rual.:‘nstma; TEST DATE: 12/28/93

{EST MMEER: 1  SPAN GAS CONCENTRATIONs  15.010 PERCENT  RECORDER CHART SPAN (ENGINEERING UNIT) =  20.00 PERCENT

(UNITS ARE IN PERCENT (X), EXCEPT AS NOTED)

RUN START REFVAL COR.VAL A 51 ZF SF Y19 “8C IDFT%  SDFT%

1 o7:37 3.6  3.59 W06 15.01 .08 15,02 07 1502 .10 -.05

2 o8:19 3.6 3.57 .08 15.02 .06 15.03 .07 15.02 <10, .15

3 09:01 3.58 3.5 .06  15.03 06 14,95 .05 1499  -.10 -.30
CORRECTED - REFERENCE METHOD VALUE FOR THE TEST = 3.57 PERCENT

REFVAL = RECORDED REFERENCE METHOD VALUES, COR.VAL = REFERENCE METHCD VALUES CORRECTED FOR DRIFT.

21,2F and SI,SF = ZERO AND SPAN DRIFT VALUES,  2C,SC = COMPUTED AVERAGE OF ZERO AND SPAN DRIFT CORRECTIONS.

ZDFT% AND SDFTX = ZERO AND SPAN DRIFT CALCULATED IN PERCENT.



NOx ~KAPAA® GEN:' PARTNERS,UNIT:.3.3 MW TURBINE,FUEL: METHANE; TEST DATE: 12/28/98"

 TEST NUMBER: 2 'SPAN GAS coo_kcépifr_n&ii@nﬁ_é1n-,§@d"hm - . RECORDER CHART _spm}(‘E:quse_n_mﬁ]uurn};‘100@_’:’;0 “PPM

 (UNITS ARE IN PPM, EXCEPT. FOR PERCENT (X) DRIFT AND AS NOTED): -

RUN START -REFVAL CORWVAL & 21 . -S1. - 2F  SF i S DFTX SOFTX

- 1 07:37 1659 1628, LS AITT0 .15 426,00 .17, 42085 .00 .83

= 2 08:19 16,69 1650 18 418.00 .24 417.50 21 MTTS. 01 -.06

3 09:01  16.86 1650 .2k 4I7.50 - .55 417.60 .39 w5 83 o2

- © CORRECTED REFERENCE METHOD'VALUE FOR THE TEST'= . 16.43 PPM

- REFVAL = RECCRDED: REFERENCE METHCO VALUES, - - _ . [COR.VAL = REFERENCE METHOD VALUES CORRECTED FOR DRIFT.
] 21,2F and S1,SF = ZERO AND SPAN DRIFT VALUES, - .. .2C,SC:s COMPUTED AVERAGE OF ZERO AND SPAN DRIFT CORRECTIONS.

ZDFTX AND ‘SDFTX = 2ERO.AND SPAN DRIFT CALCULATED IN PERCENT..
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O ~KAPAA GEN. PARTNERS,UNIT: 3.3 MU TURBINE,FUEL: METHANE; TEST DATE: 12/28/93

TEST NUMBER: 3  SPAR GAS CONCENTRATICNs 225.000 PPM 'RECORDER CHART SPAN. (ENGINEERING UNIT) = 500.00 PPM

(UNITS ‘ARE - IN PPM,” EXCEPT FOR PERCENT (X) DRIFT AND.AS NOTED).

RUN START  REFVAL -COR.VAL z st 26 SF - ;L  SC . ZFIX . SOFTX.

1 O7:37  39.87 39.44 .15 225.20 0 225.70 . .42 225.45 a1 -

2 08:19 37.9  38.19 70 22570 . -1.06 22330 -7 2250 -3 -.13

3 0901 . 3451 36,99 -1.06 223.30 -3.57 220.00 . -2.30 2165 =51 -5

CORRECTED REFERENCE METHCO VALUE FOR THE TEST = . 38.20 PPM

-
P REFVAL = RECORDED REFERENCE METHOD VALUES, COR.VAL = REFERENCE METHOD VALUES CORRECTED FOR DRIFT.
I 21,2F and S1,SF = ZERO AND SPAN DRIFT VALUES, 2C,SC = COMPUTED AVERAGE. OF ZERO AND. SPAN DRIFT CORRECTIONS.

ZDFT% AND SDFT% = ZERO AND SPAN DRIFT CALCULATED IN PERCENT.

aeymlo— -
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502 ~KAPAA'GEN. ‘PARTNERS,UNIT: 3.3 WM TURBINE,FUEL: METHAME; TEST DATE: 12/28/95

| TEST iMEER: 5 SPAN GAS CONCENTRATICNS 184:000:PPM -~  RECORDER CHART SPAM CENGINEERING UNIT) =' 20000 PPM

(UNITS ARE"IN PPW, EXCEPT FOR PERCENT (X) DRIFT AND AS NOTED)

RUN START ~ REFVAL COR.VAL© 2 . SL' i C ZF .. SF . 26 SC . DFIX. SOFTX

-

07:37 .15 1.3 008 185,00 -2.52 184,00  -1.22. 18450 -1.30 . .80

S

] 2 08:19 347 288  S.500 18400 169 18640 .60 1820 . 110 . -90

3 09:01 0 4.50 . 3.07 4L 186.1'.3-""_:‘-.“:2.56 185.57  1.43 184.99 . 1.02 - .

r’ CORRECTED REFERENCE METHOD VALUE FOR THE TEST = . 2.44 PPN

e

. REFVAL = RECCRDED REFERENCE METHOD'VALUES, =~ COR.VAL = REFERENCE. METHD.VALUES. CORRECTED FOR DRIFT.
~] . 21,2F and ST,SF = ZERG AND ‘SPAN.DRIFT'VALUES, -  ZC,SC'= COMPUTED AVERAGE.OF ZERO AND SPAN DRIFT CORRECTIONS. |

ZDFTX AND SDFTX = ZERD AND SPAN DRIFT CALCULATED :IN PERCENT.




Kapaa Generating Partners / Laidlaw Gas_ReCovéry Systems - 12/28/93 - Source Emissions Test Report *

c APPENDIX A

Location of Sampling Points
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Kapaa Generating Partners / Laidlaw Gas Recovery Systems - 12/28/93 - Source Emissions Test Report

Lc_)‘cationjOf Sampling Points -

KAPAA GENERATING PARTNERS
3 3 MW GAS TURB]NE GENERATOR EXHAUST STACK

Point . 3 o Distance_ Distance
| (i) (in.)
172 111716
5.78 ‘ 512/16
1169 111016
L 27.81 2713/16
3372 3311/16
3118 - 3712/16

L)
2
°

]
O W h L

[ T 2

[ e = < =
_......]-' need et

S :&"“ §

. rr—-r"-.'
I I3

)

e

j
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| R . o | EMET: 593783



Kapaa Generating Partners / Laidlaw Gas Recovery Systems - 12/28/93 - Source Emissions Test Report

APPENDIX B

Nomenclature
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. NOMENCLATURE

Symbol ‘Units
-An ' . ft
i v 2 N
Abs.’ ~ Absolute
ACF | ::.:_.Actual cubxc feet
. ACFH B Actual cublc feet per hour
ACFM | -_Actual cubxc feet’ per mmute_
BCR Wb/
Bus -
P T
s gr/DSCF
%CO . %
Dn | .' >1nehes
DSCF- Dry standard cublc feet
DSCFH Dry standard cubie feet
) S per hour :
DSCFM . .Dry standard cubic feet
: ‘ . per mmute _
e
“Epee /100D
®EA %

*528°R (68°F), 29.92 inches Hg Abs.

Deseription -

Source sampling nozzle cross-sectional area

Stack cross-sectional area (in‘s’ide‘stac'k). N

‘Abbreviation .-

Abbreviation

.Abbreviation

;Abbreviation :

Estlmated biomass (wet) combustxon (feed)
rate

EMolsture content ot‘ stack gas by - volume

(measured)
Pitot tube calibration coefzfieient o
Particulate standard

concentration  at
conditions* : L

‘Carbon monoxide content of - stack gas by
_volume (dry basis):

-Carbon dioxide content of stack.- gas by
“volume (dry basxs)

Source samphng no‘zzle_ diameter_

Abbreviation -

 Abbreviation

_ Abbreviation

Pa.rtmulate emlssmn rate

o Speelflc partxculate emnssxon rate‘ e

Percent excess air




Unit

°F

ft

fps

gr

gm

Average
AH

‘Hg

% 1

K
P

Degrees Fahrenheit

Feet

Feet per second

Grain(s)

Gram(s)

inches HZO ‘

Mercury

%

: : ' 1/2
(Ib/lb-mole) (inches Hg)
(°R) (inches H 0) ,

Pound(s)
lb(lb-mole

" mg

1b/1b-mole -

Ib/hr

mg

Milligrg-rn(s)
Milliliter(s)

% "

%

inches Hzo

2

-Deseription

Abbreviation
Abbreviation
Abbreviation

Abbreviation -

Abbreviation

Average orifice meter pressure drop

" Abbreviation

Percent isokinetic

Pitot tube equation dimensional eonstant

Abbreviation
Dry molecular ﬁeight of stack gas
Weight of particulates collected in filter

Weight of particulates in acetone wash from
probe, nozzle, cyclone, filter bell and flask

Wet molecular weight of stack gas

Main steam flow rate

Total weight of particulates collected
Abbreviation
Abbrevmtmn

Nltrogen content of stack g‘as by volume
(dry basis) -

Oxygen content of stack ga.sby volume (dry
basis)

Velocity head of stack gas



WwSg -

Y
9.
%

ot

- Unit

mChESHEAbS | o
inches Hg'Abs: :
| Degrees Rankme ‘
o "ipehes"lel_g‘;g,Abs-. __
. irlches Hg Abs.
‘ pSIg
e DO_u_nds- pef' square inch gage

ACFH er‘A.CEM?- -

B Dscfx—i 36 DSCFM o

Standard cubxc feet '
..Fn(rwf_ CeE
_”ffﬁiérfif'- L

pscr

fps

i

Mmutes

i Percent

*528°R (68°F), 29.92 'iqéﬁe_s Hg Abs.

Descr-iptlo’nv

-Barometric pressure .

Gas meter pressure: -
Abbreviation
Staek pressure .

Standard atmospherxc pressure (29.92 inches-
Hg Abs.)

‘Steam pressure

'Abbreviation - ..

Stack gas volumetrxc flow rate at stack

"~ .eonditions

. Dry stack gas volumetrlc flow rate at
standard eondxtlons* - ‘ -

Abbrevxatxon
Average gas meter temperature .
Stack gas temperature

Standard temperature (528°R (58°F))

Steam Temperature |

-Volume of dry. gas sampled at. . meter'

conditions

: condmons"

VYolume of dry: g'es sampled at standard

Stack gas velocxty at stack - condxtmns |

'Total volume of water vapor collected at

standard condltmnS“‘

Total volume of‘ water_ﬂ.?-.-'ieellected.‘ in
impingers “ S

Total weight of water:'absorl_:_ed-‘i\r_r silica gel
Dry gas meter%correetion"faeteri : '
Particulate traverse time .

Abbreviation -
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1.

.

3.

4.

B =

" APPLICABLE EQUATIONS AND ASSUMPTIONS

Volu‘me of dryg'as 3SHinp1éd._'z_tt;'st-andard conditions.*

T P+ | T A
Vo =Vn Y, [;td][%—”"s—] | . oseR
TMgg momUTol LUPae 1 e

Volume of Wéte‘t‘ vapor collected at standard conditions.* .

Vire (004707)(\1 )+(u.o4715)(v wsg o . seR

Mo’iSfuré 'cor'it:éﬁi _of"st'ai:jk' ga.s by Gdlﬁme’_(tﬁeasured).‘

‘ Vwc o :
ws V__ +V C
C Mstg WEo o

Dry molecular weight of stack gas.

M d =2Mx Bx=0.44 (% COz)'i- Q.‘3-2 (9§ 02)‘+ 0.28 (% CO +96 '_32) (Ibillb-J-‘md‘le)‘.

‘Wet molecular: welght of stack gas.

M =My Bw> 8B . (ofbmele)

8.

B Percent excess au' (at samphng pomt)

‘%EA-

Stack gas velocity at stack conditions.

100(960 -0.59500)

.264(96N2) 9602+0.59600 _ e (%)

" Stack pressure.

Bap T o " (inches Hg absolute) -

Cavg o e

*528°R (68°F), 29.92 inches Hg Abs.




9.\ Stack gas volumetric flow rate at stack conditions.

Q, = (v (4 (3600) . . (ACFH)

= (vg) (A9 (80) | _ (ACFM)

10. Stack gas volumetric flow rate at standard conditions.*

T Cpo | |
= (v, )(A J (3600) (1 -B) Std = |- . (DSCFH)
| T
td 5 - : _
, -p | |
- std . _S
(v)) (A ) (60X1 - Bws) [ ] | T | (DSCFM)
" 11. Percent isokinetie.
1 (0. 0945) Ts vm(std) -
_ Ps vy An a(i1-B ws) - |
12. Total weight of particulates collected and.particulate_cdncentration at standard
conditions.*
m, =mg+mg S (mg)
m, (0.01543) ' - :
- M(std)

13. Particulate emission rate.

Qa CS
7000 | - o

14. Specific particulate emission rate.

E=

E = _1 pX Siagg.
speec BCR 7000

*528°R (68°F), 29.92 inches Hg Abs.
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Cas Velocity Travcrsc ‘Data

Plant ZA"DLAN vPrS ﬁmv&"—v’«ﬁﬂmj Dm /:./za"/‘is
Plant location KAPA'/J (srrery
Sampling loc:unn

Opcrnmr(s) (. Mo y _é-_ 7_7?/\16; Y.
Dry molecular weight of stack gas 30 Ib/mole. Moisture content S %He0
Puot tube Cp _J_‘fi__.. Barometric pressure ___-?0_“7_..__ Stack static pressure
Siack cross-sectional area (Ag) g5/ fo 2
] Port A ‘ : Port B.
Sample Ap Sample | ap
point Ho0 Wap|T°F|| point Ho0 Nap|T,°F
no. \ in. | o no. : in.
[ 1 22 {148l 23 1 ‘ ‘ 2+ 1a8l7ez
2 | 2471147 2 | 2.3 |17
3 3.3 179 3 ' 3.2 |1.79
; 3.4 || : 9 |/
5 b0 |1 5 3.0 173
6 | 2-2- 1148 & 2% |14
7 7
B 8
9 9
10 10
11 ' ¥ on
12 | - | 12 | | |

Sum of T°F at each sample point

Average T5°R(‘T5°R)= [ ] +460= 1183 oR

Total no. sample points

Average Ap (Ap)

— [Sum of_ thé_VAp at éach sample poimﬂ 2 - 217 - .
\ - - n.
Total no. sample points J - ! 2

Ts

Average stgck gas chociﬁy (vs)= KPCP |

({E)av Fﬂ.ﬂ.g_'_fx /sec

Ib/1b mole (in. Hg )
(°R) (in. Ho O )

whcre Kp= 85.49 ft /sec. V

Average actual stack gas volumetric flow rate

4

(Qa)= (‘-s)(As) X 3600 sec /hr —g,_u_,f&,acm

Average dry stack gas volumetric flow rate at sx:md.xrd conditions

'l P shv
(Qy) = (3600 sce /hr )(1-Bws)gvs Ay — _ L gty scrn?
) ’ Pad g e A

0= 30,1 Bhb™
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Stack Gas Moisture Determinations

Meter ' ' Impinger Silica

i Indication Volume | Gel

8 Start - 9010.00 ft3 200 ml 231.7 gram
- End 9045.00 ft3 220 ml 238.8 gram
- Difference. 35.00 i3 20 ml 7.1 gram

~ Stack gas temperature was 723 degrees Fahrenheit.

Stack gas moisture was 3.73 percent.
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 APPENDIX F

1
!

* Caleulations of Source Test for SO and NOy Emissions
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4  EMISSION RATE CALCULATIONS

o _
APPLICABLE CODE: EPA; CODE OF FEDERAL REGULATIONS (CFR), TITLE 40,
i " PART 60, APPENDIX A" |
§ : ‘
; PROCEDURE:
. Emission rates are calculated from continuously analyzed component cqncentra_tions and the btu
value of the fuel fired.
- APPLICABLE EQUATIONS
B C= ppm*MW *KIl
- EE= C*F*20.9/(20.9 - 09%), as measured
n ER= EF*I
:3 _ _
- corrected to 15% O = ppm * (20.9-15) / (20.9 - 02%)

Q7 as measured

bed

 Where:

C= pollutant concentration, Io/SDCF

EF = emission rate, Ib/mmbtu
] ER= emission rate, Ib/hr _

F= emission rate factor, SDCF{mmbtu - 9440) = -1SE®

I= unit input, mmbtu/hr

Kl= conversion factor, 2.59 * 10E -9
) MW= . component molecular weight in gram/mole
-  (NOy =46.01, CO =28.01, COp = 44.01, SOy = 64.07)
- %0,=  oxygen concentration, % volume dry

| BtUy, = . , | N\ 5% /
j = O/)CS  Cpp= (3520 HDmO(?S?\oi) (259 X ?Q”’/ = 2077X10 % Dﬂ

AOELF
= 5608\ Y

| Rjﬁbd @1~‘7’)x20"/’%//36¢€>( | 201,906 ‘75“’-'*7//‘”/") |
Ak

; SR T .  EMET:59783
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E SION TERES TS

:SOZ' s

NOy
‘NOy

| BWS

(soz and Nox corrected 015%02)
(lb/mmbtu)
 bhr)

= (lb/mmbtu)
' (lb/hr) '

- ‘-5__(Ppn}) Ve
 (percent)

~(percent)

19

. 0.006 .
0.178

0@02’3‘ -
0.861
357
'17;Q4 .
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APPENDIX G

Fuel and Combustion Data -

|
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Fuel and Combustlon Data
FUEL PEED RATE
- Sourée o - -R‘_-ln_ | * Fuel Feédliﬁté .
3. 3 MW Gas Turbmc Generator . 1 -  ' " 946.9 ACFM_‘

2 9483ACFM 3
3 9400ACFM_.'

~ N P : S ':. Ar-en rE TS oo 4&/’/‘4 _
'. Fuel flow rate. readmgs were perforrned by Kapaa Generatmcr Partners personnel o ‘
‘j ’ i N - P '

1 | R o L 'EMET: 593783



Lrst ruL JHN LL e 1&iid
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" Aﬁélyzﬁicak S\'Gonsulcimg}.‘.‘:‘srvices " — M\ 4)/]0

. agBua LeNeTasing Percarss Lab, Nn.) 038432_001
I JUY  Kasenismaole Rwy. _ Regeavear Jan 30, 1994
. Aatina, W1 95734 : Reported: Jan ib, 1994
‘ .

Arteanipni Manty Q'Erien

E_tJ

~ampl# Degeriptlon: yatural was

- L nHHDMATnHRAPHlC‘ANALYSIQ {2 LBin) *
- - Lomponents . Mole % We % CHOWE We »
o T LarDon Llakicad 40,860 63.818 - RAYURQUeN .53
< nxygen ' Ny 018 OXYGEN 4p .42
' H:(ragen b, BRS 5.851 NITROUEN w80
- 1lar Bun Renexide Q.00 9.0¢0 SULKUR 9.%0
] wyaregen Buliies Q.00 .00 e s S
Methans w8, 23y 50,312 ratals 1ap.0a
KPNAMNE ' b8.0060 g.000 wotal HAC .19
- rropane 0.000 V.00 ‘
O :3onuLane 9.000 9.00Q
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_J poxeness ¢.0u0 0,900
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ZpsCiFle VoLUNE, su.fr./)o SOk 13.4%
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' GHUES CALURIFIL VALLE, @¥uses.ti. x Bal.t4 ~
) GRO$Y CALORLIYLIC VALUE, Wroslp wK I299.68
s NAT CALORSFIS VALUE, BlUsev.i%. X% iBe.d4
NET UALURLYIS YALUE, sTU/le - omx Gbit, Bd
' BECE EAHALST PER SCPF FUEL (U Gxygeal L, 0302
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"ANDERSEN

. SAMPLERS INCORPORATED |

e

wnmvrnd

| ——

v s s

12/12/89

This certifies that 'S' Type Pit-_o‘t Tubes constructed and

calibrated by Andersen Samplers, -Inc. comply with

procedures givlen in the Envirom‘nenta.l‘ Prote;tioﬁ;Ag.ency-
Reference Method -24De#ermiﬁation df_‘.Stack_j':Gas' Velocity
and V.olunlxetr.ic' Flow Rate (Tyée S Pitot 'I'ubjé), Vbl. 42,
No. 160-Thursday, August 18, 1977. Andersem certifies

that at time of shipment baseline cocefficient values of

0.84 mzy be. assigned to the pitot tubes.

.1 e - i - ;
L Tt 4 L ‘
- < ///{4{‘:’ - //(#‘%"((4?
s Nathan D. Canup ~#-

- Quality Control Mzhager

4215 WENDELL DRIVE O -ATLANTA, GEORGIA 30336 O (404) 691-1910 O TELEX: 54.2523
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‘ Metenng System 10013 1Rkel

- 'METERING SYSTEM CALIBRATION' DATA

Dare"

“qlslar

 Pre—teat:

v

. Post— test: . .

Temperature Campensated._é_ﬁdeg F.

Barometnc Pressure PDM_‘_'_'Hg Calibration Vacuum: ft Hg
. Standard -Sl:anaara PR
Orifice | pry Gas .| Dry Gas | Dry Gas - |'Dry Gas Temperatures !
manometer| Meter | Meter Metér | Meter | 'Stondard Ury bas Feter " |'
setting | readings { volume: reaamgs - volume . OGM Injet Uutiet | Average |Time
SH ] vy | () (Vvm) (vm) | oty ]t by R
in. Hp0 | #3 f3 ft3 3 _oF o | of F | min
- LTI MR AR BV VST P . - - .
. L’, el 5 o -""1? 'L.-‘"”.‘Cr T 2 é 1 ) , \ Ll , . E_L‘ B 57(—
R P I @i s |- e '
bV L S & ‘-: g ‘ ‘; 1] Sk q- ["L— . i é ”’
. S ki S — . e — 41
1.5 {‘:{ ) i 244 3¢ il G- 1l
. NG - o o3 ' . N
-_-:,.i.'l rl"g“""'-' B :{ w ‘5—"‘.; "J':'; " l"J {; B "'gl"
= ESIEE . s v i g o L
e T 514 8¢ hr b.ck
- Caleulations e o
‘ AH ‘ PR s - :
n. uzo NPy by 460) 0.0317 at [tv - 450) 9] |
. . V LT, P AH (t; ‘... 4,50) . Pb ito * 7 .
ey B Ciqus ‘q 33
R L Al
.S CB24T ~ A%z
L34 .f\a-'-. . | o292
Average Lo "{7.'4‘/ B p ‘i's".-’?
'FDR POST —TESI' CALIBRATIDN ONLY. :
Percent change of average Y value from pre—test cahbrauan averagae. Y value
L= ]
Note Tolerance far change is 5%. 2
T N lererence ot Indlwdual Readmgs Frarn Average.
AH T v I - .
in. H20 ! X 1 AHe -
. M . .o ) 1 o
A I , o4
v T | '
I-¢ 0. Luent K , o
. . LIS L R .
RSy l L oc :
TS o~ | - T
25 1 , wle 1 . od4% .
e b . - Ca .
] Ay ik t: L ouy
. Notes: co ' ) -
Y - Ratxo af readmg af std test meter to dry test mater: talerance
- . -for mdlvldual values-+: ar-— 0.02 from average .
AHR = .Onf ce - pressure dn‘ferentlal that equates to 0.75 ¢fm of air at-

E8 deg. F.and 29.92 inches of mercury. in. Mg.; telerance for
mdnvndual values + or - 0 20 from average

000018
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- Date: 'i'/?-‘-/q?' _ |

Scale: O -/ “ HaD

LD. Number 0/- 20912 A/92.

RN Gt (I N W

- Pregsure Side Inclined Manometer Magnehelic Gauge : jbﬁferenqe
' Callbrated (1n. Eg)H,.0 (in. Bz) WD (o Ee) Ho D
NE 18 e
High Pregsure + , up . I-}D -5
' ‘ s 5 -
, 15 A5 =S
Low Pressure — Jdo o . Qo £

Date: ‘2/7-2'/‘?2.

Seale: J-23° H,Q

Calibrated by: 5@7 | ﬂﬂ_

'._ LD. Number O/ - &/ a2/M 102 -

Magnehelle Gauge

Pressure Side Inelined Manometer " Difference -
Calibrated (n. Bz) H,0 _(n. BF) Had . (n.Ez)H»0
.8 & =
vmgh’ Pressure + .28 . {-2y B
- 2.28 2.5 P
.G - s
Low Preasure - y-28 \-zf'.. .‘-9—  _
o 225 =

225

600317
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APPENDIX I

Calibra'tion‘ Gases
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" CALIBRATION GASES

GAS . CONCENTRATION  USE

B )

v J

Carbon Dioxide = 15.01% . Span
N o Carbon Mdn'c')j\:ide_:_ o _-'-_'-‘;‘225 ppm - " Span
g e Nitrogen Oxide -~ 418 ppm | . Span
o Sulfur Dioxide. .~ 184ppm = © Span
b Nitrogen ~~ - o "_‘z_cr_o-gr'ade._-" . o Zerogas .

B S B A ... EMET: 593783
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. Kapaa Generating Partners / Laidlaw Gas Recovery Systems - 12/28/93 - Soutce Emissions Test Report

Cham of Custody
| ._‘ Desiccants and therr assocrated contamers are numbered and weighed. Indehble ink is used for all. :f
— _ markmgs The data are recorded ina laboratory notebook Desrccants are then placed ina locked L
.‘,.J ' _' container for transportanon to the test srte IR . : o

During the tests samples are recovered and handled mn accordance with the appllcable reference _
) “methods. Recovered samples area placed in numbered containers and placed ina locked contamer B

| o] at the end of each test day After the cornpletron of the tests, recovered samples are transported in
locked contamers

'”l

After the completton of each run the. samples were recovered and placed under the custody of
Clifford How L o ' ' '

fi. 2}

All analyses are performed by EMET Serv1ces analytlcal Iaboratory whxch requrres no Iengthy
chain of custody ' S :

Access to the desrccants and recovered samples is- hmlted to authonzed personnel Pre-test

|
t

] analytical restlts are recorded ina laboratory notebook or in the appropnate data sheets These

preparanon and sample analysrs are conducted by or under the guidance- of the test team leader All

documents are kept in the ﬁles of EnvrronMETeo Servrces Inc: and access to these files are
controlled: ' ' ' C

- S I 2 . EMET: 593783
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\mm\ 65}& ’Pmum | (,La«aa..ﬂ B lz/w/q,;
. Plant, Cperator‘ '—Z-»O'_’; _ . o Run Number , e

PROCESS DATA

5_an fw\ \:&\UJ. . END | L’-“J r' ccess Inrcr-nanon

ume o ‘ z-'rcce..s-Mecnr . 'n':me"'- | Precess mater ‘ . Bgra (c r..e oneji.
‘ L :s./ﬁr ﬂns fnr.

| Feagines | ™ | Reccincs
pazx | 96t | l L l;;a;zoc::

Clegvzl e | i

8 o7y | ?4V|f'

0752 | 9t/

fezzy oo

]

l

- T ]
7 . n7\ l C}(ﬁ \ — l =
S s 7Ofw“ l /Uz-?T' ‘
‘ - l o =
Ha |
ER |
|

°roc=ss readlncs are to be tuken at the - cr' af éach ron. cnd at
. ‘lO—mmute mterva!s clso any time pro:“sma stons

l
|
|
2150 TR |
*|

: "ND : . " wewar . | Préssure
— | Fiew'Rétzc | . COifferendal. -
b werzr metar L ‘_z R .;\‘ ‘ e entlal :

2 “Reccings, - | . (e2m) - (inches of water) |-

. s‘an | - ‘

‘ T‘ ‘ Naar'vlear‘ _
< _ ."m_e. : Reggings 0 T

| - I
]
l -
J

, : Scmobﬁr recdmcs ara l:o be taken at the s cr' of ecc*\ ru_n end ot -7
- 1‘—mmu"e m:ervcis clso any tnme watar ﬂow stogs. -
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(Y

L¥A]

Plant K&r""r"‘ Gon pﬁﬁl-u-_.\

Date: /z{zs‘/?;(

P!anr Oneramr f"‘-o-_-.o—r-\/ Ryn Numpar:

PROCESS DATA

2

o ao

|lal A

Process. Informetion

cc=s.= matar |-

”me_- \ ‘Feagings

Feccinzz |D'-‘ onsg

Procass matar -E'—r'nrd'tw-= Total |

Aate (circiz one)

=g, /hr,  1ans.Anr

0519 | 94! 2/7?

ks

|

2’03

L2277

2220

|
|
|
G%L%l?qﬁ\
|
|
|

22.¢0

|
]
1
|
i
i
B

I
l l

| |

| |

| |
| B

‘ B ‘ f 22;/.1.
| 1

| |

| l

| |

|

|

Procass raodings are o be taxen at the start of ecch run end ot
10—minuta intarvals: ¢'se, cny time-processing stops.

SCRUBBER DATA

START. END ' " watar

W atar Fiow Ragta
Qiar Meiar

Yigier Mezar . .
Time Recgings " (gpm)

| Time Seagincs

Prassyra
Qitterandeal
(incnes of werar)

B
B
|

]

]
|
|
|

‘__

Scrupbar recdings are to be taken at the stert of eﬁcn run and qQt
'l"‘-rmm.. 2 intarvals: clso, any time water flow stocs
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PROCESS DATA

j’rccess lnrormctxon )

. Time ,' B

'*1gﬂm¥

Process Meter
- F'ecc nGs

e Total | °.a:e (czrce one} ‘

) "Ib:ﬁ.?_._ ans‘ ies, /ne U zans /hr.

6% | - .ﬁqy??_; 

> z /‘—/ | e

0O /{:‘ (‘,. l LT

1/5

G5t

cﬁzu

72/

i

|

l |
R
] |

| |

‘0§ZC

| O?o/

ffawv”A_f'sm:. 5,;¢i7.«

' Process r=a~mcs are "o b-e ‘taken at ;he start of eacn run and at -
O—Mxnute intarvais: atso any time proc..ssmg stons

SCRUBBERDATA‘ o

e
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0
e
|
e
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