Appendix A

Results and Calculations



Scrubber Inlet



PLANT IPSCIPP.UNIT 2
CITY Deha U1
LOCATION  SCRUBBER INLET

ey

DATE: 10/13/99

~_ Revised by MTF 101399

OPERATOR: JD. BZ
ENTERED B* MF

CHECKED BY: S, T

Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Inlet
DATA ENITRY SYMBOL UNITS DATA DATA
RUN NUNBLER SI-Run2 SI-Run3
TEST DATE T hwdly | 1071389 | 10/13/99
RUN TIME: Start o hhi'mm 1147 17:13

End . Ah'mm 15:20 20:57

ROUND STACK. DIAMETER ds inches
RECTANGULAR STACK. LENGTH L inches 288.00 288.00

WIDTH W inches 602.00 602.00
NO/ZLE DIANETER dn inches 0.2550 0.2552
AVERAGE STACK TENPERATURYL Fs degrees F 304.6 305.1
AVERAGE NMETER TENMPEFRATURE Fm degrees F 69 1 80.1
STANDARD TEMPERATUREON (8P AYL60TTAONMD)) Tstd degrees F 68.0 68 0
BARONE TRIC PRESSURL Pbar in. Hg 29.70 2970
STACK STATIO PRESSURL Pg in. H20 330 3.50

ANVGEDET EA T dH in. H20 1270 1.395
ANG VT OCTIY THEAD dP in. H20 0.436 0.573
PITOT COFFEICHTEN Cp - 0.8400 i1 8400
GAS SANPTE VoL N Vim cubic ft. 75.153 35438
METER CATTBRATION FACTOR Y - 1.0062 1.0062
FOTAT SANMPLING (IM] min minutes 125.0 125.0
STACK GAS ONYGEN CONTINT Co2,m % 43 44
STACK GAN CARBON DIONIDE CONTENT Cco2.m % 14.6 147
FOTAL INMPINGER GAINOW N TR & PARTICUTLATE) Ww grams 123.0 128 4
PARTICTT BOUND MERCERY CATCH PHg ug <0.040 < 0.040
ONIDIZED MERCERY OHg ug 1973 2473
FUENENEATL NMERCURY CANFCH EHg ug 0.376 0323
CALCUTATED DA SYMBOL UNITS DATA DATA
RUN NEUNIBER SI-Run2 SI-Run3
NOZZLE AREA A 3 Lidn==2 An sq. in. 0.0511 0.0511
STACK AREA A S 1da*2 376 (ROUND) As sq. feet 0.00 0.00

T W S RPOTANGET AR 1204.00 1204.00
STANDARD TEMPERATE REGSIN P20 (AOMD ) Tstdr degrees R 528.0 3280
AVG STANCK TENPERATURE . TS = 15 - don Ts degrees R 764.6 76351

AVO N TTR IENMPERATURE dm o bm - 460 Tm degrees R 5291 340.1
GAS SANMPTE NVOPUNE AT STANDARD CONDITIONS.

ANmStd PTodcbadr 280 Y oV T Tmo Phar - dH 1R 6) VmStd cubic ft. 75.109 83714
NOLENE OF WATTR VAPOR Vastd 004707 (Tstdr 528)*Ww VwStd cubic ft. 3.790 6.044
MOISTURE PRACTTON Buws - Vastd oVmstd - Vawstd) Bws none 0072 0067
DRY STACK GANNMOL SWHIGH T, Md - 0 32(Co2n - Md g/g-mole 30.52 3053

OA43Cce2 m- 0 28001002 -1 co2am|
WETSTACK GASMOLT CUT AR WENGHTT Mw g/g-mole 2962 29.68

Muw o NdoE-Bawsr- N iiBBawe
ABSOLUTE STACK PRESSURE Py - Phar - Pe 13 6 Ps in. Hg 29.96 29 96
STACK GASVTTOCHTY

AN F NSO Cp sgrtfedP by PN Vs ft/s 45.02 5040

ANIT 03O8 S vsm m/s 1372 1536
ACTUND STACK GANTLOW RATE O = 60my g% A Q acf/min 3.252.488 3.641.074
DRY GASSTACK TTOWRATT «DRY ST

Qsd = 17 b cEstdr 22870 -Ba P T Qsd dscf/min 2.087.126 2345420

Osdm - Od 3551 Qsdm dscm/min 59.109 66424
ISORINE TIC RN I %

=15 ol basvmsud P v Aanrmm= o1 -Bawsa| 97.769 96 854




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PLANT. IPSC IPP. UNIT 2
CITY: Delta. UT
LOCATION: SCRUBBER INLET

ENTERED B*MF

Revised by MTF 101399

 TESTDATE: 10/13/99

OPERATOR: JD.BZ

CHECKEDBY: Sy 1+
Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Inlet '
CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY.STP)
Cphg = 0.00001543 PHg/VmStd Cphg gr/dscf <8.22E-9 < 737E-9
Cpohm = 3531 * PHe/ VmStd Cphgm ug/dscm <0.019 - 0017
CONCENTRATION OF OXIDIZED MERCURY
(DRY.STP)
Cohg =0.00001543 OHg/VmStd Cohg gr/dsct 4.05E-07 4.36E-07
Cohem =3531 * OHe/ VmStd Cohgm ug/dscm 9.28E-1 1.04F-0
CONCENTRATION OF ELEMENTAL MERCURY
TDRY.STP)
Cehg = 0.00001543 EHg/VmStd Cehg ar/dsct’ 7.72E-08 9 64108
Ccham = 35331 * EHe / VmStd Cehgm ug/dscm 0.18 )22
CONCENTRATION OF TOTAL MERCURY
{DRY.STP)
Cthe = Cphg ~ Cohg + Cehe Cthg ar/dsct 491E-07 3 001-07
Cthem = Cphem = Cohgm = Cehgm Cthgm ug/dsem 1.12 1.28
FAISSTON RATE OF PARTICLE BOUND MERCURY
Mphe = Mphem: 0 4336 Mphg Ib/hr < 1 47E-4 1 48E-4
Mpham = Osdim * Cphem * 60/ 1¢9 Mphem kg/hr < 0.671-3 - 6 T2F-S
PNISSTON RATE OF OXIDIZED MERCURY
NMohe = Mohem 04336 Mogh Ib/hr 0.0073 0.0092
Mohom = Osdim % Cohem * 60/ 1eY Moghm kg/hr 0.0033 00042
FNISSTON RATE OF ELEMENTAL MERCURY
Meha = Mceheme0 4556 Mechg Ib/hr .0014 00019
Mehom = Osdm ™ Cehe* 60/ 1e9 Mchem ke‘hr 0.0006 0 0009
ENMISSION RATE OF TOTAL MERCURY
Mthe = Mthgm 04336 Mthg Ib/hr 0.0088 0.0113
\fthem = Osdm * Cthem™* 60/ 1¢9 Mthem ke/hr 0.0040 0.005]




ONTARIO TYDRO METHOD (DRAFT VERSION SEPTEMBER 1.1999) Revised by MTF 101399

PLANT IPSC PP UNIT 2 TESTDATE: 10/13/99

CITY Dela UT OPERATOR: JD.BZ

LOCATION  SCRUBBER INLET ENTERED B*MF
CHECKEDBY:  S(J |, ThA

Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Outlet -

e s S i o A

DATA ENTRY SYMBOL UNITS DATA DATA
REN NUMBER SI-Run2 SI-Run3
TEST DATE s b e - 10/13199 10/13/99
RUN TIME: Start 11:47 17:15
End 15:20 - 20:57
ROUND STACK. DIAMETER inches
RECTANGULAR STACK. LENGTH L inches 288.00 288.00
WIDTH W inches 602.00 602.00
NOVZ/ZUT DIAMETER dn inches 0.2350 0.2552
AVERAGE STACK TEMPERATURE Fs degrees F 304.6 305.1
ANVERAGE METER FEMPERATURE Fm degrees F 69.1 80.1
STANDARD TEMPERATUREORZEPA YOO AONMD)) Tstd degrees F 68.0 68.0
BARONMEPTRIC PRESSURYE Pbar in. He 29.70 29.70
STACK STATIC PRESSURL Pg in. H20 3.50 3.50
ANVG DELTA dH in. H20 1.270 1.595
ANVG NTTOCTTY HEAD . dP in. H20 0.456 0.573
PHOT COFFFICTENT Cp - 0.8400 0).8400
GAS SAMPLE VOLUME ) Vm cubic fi. 75.153 33438
METER CATIBRATION FACTOR Y - 1.0062 1.0062
FOENT SANIPLING TIME min minutcs 125.0 1250
STACK GAS ONYGEN CONTENT . Co2.m % 43 44
STACK GAS CARBON DIONIDE CONTENT Cco2.m % 14.6 147
FOTANT INIPINGER GAINGOWATER & PARTICULATE) Ww grams ©123.0 128 4
PARETICHE BOUND MERCURY CATCH PHg ug < 0.040 < 0.040
ONIDIZED MERCURY OHg ug 1973 2473
PUENENTAL MERCURY CATCH EHg ug 0.376 0523
CALCUTATED DATA SYMBOL UNITS DATA DATA
0N NEMBIER SI-Run2 SI-Run3
NOZZEE AREA A = 3 Hedni**2 4 An sq. in. 0.0511 00511
STACK AREADAS = 3 1470ds)**2 376 (ROUND) As sq. feet 0.00 0.00
ST WO (RECTANGUTLAR)Y 1204.00 1204 00
SIANDARD TEMPERATURFCE2SEPALS2070 AOMD)) Tstdr degrees R 5280 S280
MO STACK TEMPERATURE. Ts = Fs = 460 Ts degrees R 764.6 7651
MVGNMETER TEMPERATURL. Tm = Fm - 460 Tm degrees R 5291 5401
CGANSANMPEE VOLUNE AT STANDARD CONDITIONS.
st T ed cPadn 280 Y oV TmoPhar - dIH 13 6 VmStd cubic ft. 75.109 83714
NOLTNME OF WATER VAPOR VWS = 0 04707 (Istdr328)*Ww VwStd cubic ft. 5.790 6.044
MOUISTURE FRACTION Bws = Vastd (VmStd = Vwstd) Bws none 0.072 0 067
DRY STACK GAS MO WEIGHT. Md = 0 32(Co2m)- Md g/g-mole 3052 30.53
A2 im0 28T 100-(CO2m)-(Ceo2
WETSTACK GAS MOLECULAR WEIGHT, Mw g/g-mole 29.62 2068
MM A TdCT-Bwa = 18 0iBas)
ABSOLUTE STACK PRESSURE.PS - Phar - Pe 13 6 Ps in. Hg 29.96 2996
STACK GAS VELOCTTY B
VTSS9 Cp o sgredPE Ty (Pst M) vs fi/s 4502 50.40
A0 3048 * s vsm m/s 13.72 15.36
NCTUAT STACK GAS FLOW RATE. O = 60%vs= A Q acf/min 3.252.488 3.041.074
DRY GAS STACK FLOW RATE(DRY .S T1P)
Osd 1T 04 clsudr 28970 (-Basi® (P8 Ts) Qsd dscf/min 1,950,000 1,960,000
Osdm - Osd 3331 Qsdm dscm/min 35.225 S5.508
INSOKNINTTIC RATT I %
P b ol VmsSid [Py An =1 -Bay 97.769 96.854




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PLANT. IPSC IPP. UNIT 2
CITY: Delta. UT

Revised by MTF 101399

TEST DATE: 10/13/99

OPERATOR: JD.BZ

LOCATION: SCRUBBER INLET ENTERED B*MF
CHECKED BY: Soo . A
Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Outlet -
CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY.STP)
Cphg = 0.00001543 PHg/VmStd Cphg gr/dsct <8.22L-9 < T3TE9
Cpehm = 3531 * PHp/ VmStd Cphgm ug/dscm < 0.019 ~ool”
CONCENTRATION OF OXIDIZED MERCURY
(DRY.STP)
Cohg = 0.00001343 OHg/VmStd Cohg gridsct $.05E-07 4 56E-07
Cohgm =3531* OHg/ VmSud Cohgm ug/dsecm 9.28k-1 1 04f--0
CONCENTRATION OF ELEMENTAL MERCURY
(DRY.STP)
Cchg = 0.00001543 EHe/VmStd Cehg gridscf 7.72L-08 9 641:-08
Cchem=3531* EHg / VimSud Cchgm ug/dsem 018 022
CONCENTRATION OF TOTAL MERCURY
(DRY.STP)
Cthg = Cphg + Cohg ~ Cehg Cthg or/dset 4.911-07 S o0k-07
Cthem = Cphgm ~ Coham ~ Cehem Cthgm ug/dsem 1.12 1.2¢
EMISSION RATE OF PARTICLE BOUND MERCURY
Mphg = Mpham/0.4336 Mphe Ib/hr < 1.37F-4 1 24E-4
Mphem = Qsdm * Cpham * 60/ 1¢Y Mphem keshr <6 23[-3 RO BB
EMISSION RATE OF OXIDIZED MERCURY )
Mohg = Mohgm: 04536 Mogh Ib/hr 0.0068 00077
Mohom = Qsdm * Cohem * 607 1¢Y Moghm ko-hr 00031 00033
FAISSTON RATE OF ELEMENTAL MERCURY
Mehe = Mchem/0.4536 Mehge Ib/hr 0.0013 00016
Mehem = Osdm * Cehe* 60 1eY Mehem ke/hr 0.0006 00007
EMISSION RATE OF TOTAL MERCURY
Mthg = Mthem:0 4336 Mthg Ib/hr 0.0082 0.0094
Mthem = Osdm = Cthem* 60 7 1eY Mthem koshr () 0037 ) 0043




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1, 1999)

Revised by MTF 101399

PEANT IPSCIPP. Ui 2 TEST DATE: 10/14/99

CITY Delta, UT OPERATOR: ID. BZ

L OCATION  Scrubber Inlet ENTERED BY: MF
CHECKED BY: SW , 1%

Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Inlet
DATALNTIRY SYMBOL UNITS DATA DATA DATA
RUN NUNMBER SI-Run4
IESTDATE m/d/v 10/14/99
RUN TINE Stan hh:mm 10:05

I'nd hh:mm 13:30
ROUND STACK. DIAMETER ds inches
RECTANGUEAR STACK. LENGTH L inches 288.00
WIDTIH Y mches 602.00
NO/ZEE DIAMETER dn inches 0.25350

AVTRAGE STACK TENPERATURE Fs degrees F 299.6| #DIV/0' | #DIV/Y!

VERAGE METER TEMPERATURDE Fm degrees F 62.6| #DIV/0! | #DIV/0!
STANDARD FEMPERATURBEOSTEP A LOOTCAQOND ) Tstd degrees F 68.0
BARONETRIC PRESSURE Pbar in. Hg 29.70
STACK STATIC PRESSURE Pg in. H20 3.50
NG DEETATH dH in. H20 1.398| #DIV/0' | #DIV/0!
AV NEEOCTTY HTEAD dP in. H20 0.545] #DIV/O' | =DIV/O!
Pitol COPTFICINT Cp - 0.8400
CAS SAMPLE VOL UM Vm cubic fi. 78.075 i
NETFR OANTIBRATION FACTOR Y - 1.0062
PO AL SAMPEING VIME min minutes 125.0
STACK GAS ONYGEN CONTENT Co2.m % 5.1
STACK GAS CARBON DIONIDE CONTENT Cco2.m % 142
FPOENT INIPINGER GAIN COWATER & PARTICUTLATE) Ww grams 1193 0.0 0.0
PARTICHD BOUND MERCURY CATCH PHg ug < 0.040 0.000 0.000
ONIDIZUD AMERCURY OHg ug 2.673| #DIVO | #DIV/O!
PUENIENTAL NERCURY CNTCH EHg ug 0.430{ =DIV/O! | ZDIV/O!
CAlCtE AT D DATA SYMBOL UNITS DATA - DATA DATA
RES SENBER SI-Run4
SNOZZEEAREA An - 3 Tdadn*r2 4 An sq. in. 0.0511 0.0000 0 0000
STACK ARE A AN 3 = dsi##2 576 (ROUND) As sq. feet gadEdgs | sVALULE!

P W I RECTANGUTL AR 1204.00 0.00 0 00
STANDARD PENMPERATURFCS2S(EPA)LI20 (AOND) Tstdr degrees R 528.0 460 0 1600

AV STACK TEMPERATURE. Ts = Fs =~ 460 Ts degrees R 759.6| #DIV/ON | #DIV/O!
ANVG N TR TENPERATURE Tm = 1m - 460 Tm degrees R 322.6| #DIV/0OY | ZDINV/O!
AN SANPEE NOTUNME AT STANDARD CONDITTONS.

Lastd o T od cisdr 2239 Y oV T (Phar - dE L EY o) VmStd cubic ft. 79.0311 #DIV/OY | DIV
VO PN OF WATTR VAPOR. VWSt = 004707 (Tatdr 3287 Ww VwStd cubic ft. 5.623 0.000 0 000
STOISTERE PRACTION Bue = Vastd (VmStd - Vwsttd) Bws none 0.066] =DIV/O! | =DIV.(!
DRY STACK GAS MOL WEIGHT. Md = 0 32(Co2.mi- Md g/g-mole 3048 2800 28 00

S 44002 -0 2811000 C02m)-(Cco2am)]

WETSTACK GASNMOTECULAR WEIGHT. Mw g/g-mole 29 631 #DIV/OT | =DIV/)!

M o AN IdeT-Buws- T8 0By
ABSNOT U TE STACK PRESSURE . Ps = Phar - Pe 136 Ps in. Hg 29 96 0.00 0.00
STACK GASVELOCTTY

Vs RS Cp oy saredPE TSy PsEAMW ] VS ft/s 49.05| #DIV/O | =DIVO!

AN s 3048 T s vsm m/s 14.95] £EDIV/OT | 2DIV/O!
ACTUADL STACK GAN FLOW RATE O = 60*y <7 Ay Q acf/min 3.543.071] =DIV/0' | =DIV/O!
DRY GASSTACK FTOW RATE (DRY.STP)

Osd 7 1T o4 cPSdr 280700 -Basit Py s Qsd dscf/min 2.301.080) #=DIV/OY ] =DIVAY!

Osdm = Osd 333 (Qsdm dscm/min 63.168] DIV [ =DIV/O!
ISOKINE TTC RATL | %

P e ENVmStL PSS Aanrmin* e -Bas | 93.31 #DIV/0! | FDIV/A!




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1..1999) Revised by MTF 101399

PLANT. IPSC IPP. Unit 2 TEST DATE: 10/14/99

CITY: Delta. UT OPERATOR: JD. BZ

LOCATION: Scrubber Inlet ENTERED BY: MF
CHECKED BY: SW , {mn

Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Inlet

CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY.STP) '
Cphg = 0.00001543 PHg/VmStd Cphe er/dscf < 7.81E-9| #DIV/0! | =DIV/O!
Cpehm = 35 31 * PHor VmStd Cphgm ug/dscm < 1.79E-2| #DIV/0! | =DIV0!
CONCENTRATION OF OXIDIZED MERCURY
(DRY.STP) .
Cohg = 0.00001543 OHg/VmStd - Cohg gr/dscf S.22E-07] #DIV/OY | #DIV/O!
Cohem =3531 * OHg / VmStd Cohgm ug/dscm 119} #DIV/0L | =DIV O
CONCENTRATION OF ELEMENTAL MERCURY
(IDRY.STP)

Ccehe = 000001543 EHg/V'mStd Ccehg ar/dsct §.40E-08| =DIV/OL T =DIV Q!
Cehem =35351 * EHe /- VmStd Cchem ug;dscm 0.19] =DIV/O! | DIV 0!

CONCENTRATION OF TOTAL MERCURY
(DRY.STP)

Cthg = Cphe = Cohg = Cehg Cihg aridsct 6. 14E-7] =DINV/OL Y =DINV O

Cthem = Cphem = Cohem = Cehem Cthem ug/dscm 1.401 #DIV/0 | &DIV/O!
EMISSION RATE OF PARTICLE BOUND MERCURY

NMphe = Mpham: 0 4336 Mphe Ib/hr <~ LS4E-4] DIV/OT L =DIVO!

Mphem = Osdm * Cphom * 60 7 1¢9 \Mphem ke/hr < 6 99E-3| #DIV/OL] =DIVY
FNISSTION RATE OF ONIDIZED MERCURY '

Mohe = Mohem0.4536 ) Mogh Ib/hr 0.0103] #DIV/Q! | =DIN/O!

Mohem = Qsdm = Cohgm * A0 7 1Y Moghm ko/hr 000471 DIV DIV
ENISSTON RATE OF ELEMENTAL MERCURY

Mcehe = Meheme 0 4530 Mche Ib/hr 0.0017] =DIV/O! | =DINV/O

Mehem = Osdm = Cehe= 607 19 Mcehom keg/hr 000081 =DIV/0' | =DIV.0!
EMISSION RATE OF TOTAL MERCURY

Mihe = Mthem. 0 4536 Mthg Ib/hr 0.0121] #DIVALT 2DIV/0!

NMihom = Osdm * Ctham* 60 1ev Mthem ka'hr 0.0055] =DIV/OT] =DIV(O!




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

Revised by MTF 101399

PEANT IPSC PP Unit 2 TEST DATE: 10/14/99
CITY Delta UT OPERATOR: JD.BZ
LOCATION  Scrubber Inlet ENTERED BY: MF

CHECKED BY: SwW : ThA
Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Outlet
DATALENTRY SYMBOL UNITS DATA DATA DATA
RUN NUMBER SI1-Run4

LESTDATE m/d/v 10/14/99

RUN TIME Sun hh:mm 10:05

f-nd hh:mm 13:30
ROUND STACK. DIAMETER ds inches
RECTANGULAR STACK. LENGTH L inches 288.00

WIDTH W inches 602.00

NOZZET DEAMETER dn inches 0.2550
ANVERAGE STACK TEMPERATURE Fs degrees F 299.6| £DIV/0! | #DIV/(!
ANV ERAGE METER TEMPERATURLE Fm degrees F 62.6] #DIV/0! | #DIV/0!
STANDARD TEMPERA TUREBEOS™(EFPA)Y 607 (AONMD)) Tstd degrees F 68.0
BARONMITTRIC PRESSURE Pbar in. Hg 29.70
STACK STATIC PRESSURE Pg in. H20 3.50

AN DELTATH dH in. H20 1.398| #DIV/0' | #DIV/0!
AW NVELOCTEY HEAD dP in. H20 0.345] #DIV/0 L ZDIV/0O!
PHOTCOPTPICTENT Cp - 0.8400
oS SANMPEE VOLUME Vm cubic ft. 78.075
AME TR OALIBRATION FACTOR Y - 1.0062
FOEAL SANMPLING TIME min minutes 125.0
STACK GAS ONYGEN CONTENT Co2.m % s
SEACK GAS CARBON DIONIDE CONTENT Cco2.m % 14.2
TN INMPINGER GAIN OWANTTR & PARTICULATTE Ww grams 1195 0.0 0.0
PARTICHE BOUND MERCURY CATCH PHg ug <0.040 0.000 0.000
ONIDIZFD MERCURY OHg ug 2.673| #DIV/O | #DIVIO!
PUENENTAL MERCURY CATCH EHg ug 0.430] #DIN/O' | EDIV/O!
CALCULATED DATA SYMBOL UNITS DATA DATA DATA
RENNENBER SI-Run4
NOSZEE AREA AR = 3 dm*r2 4 An sq. in. 0.0511]  0.0000 0 0000
STACK AREADAS = 3 14 da** 2376 (ROUND) As sq. feet HeggEde | = VALUL!

-0 WO RECTANGUT AR 1204.00 0.00 000
SEANDARD TEMPERATURPFR28EPAYLI20 CAOND ) Tstdr degrees R 328.0 4600 4600

AV G STACK TEMPERATURE. Ts = Fs - d60 Ts degrees R 759 6| #DIV/Q! | #DIV/O!
SNGONETER TEMPERATURE . Tm = Fm - 460 Tm degrees R 322.6| #DIV/AO | #DIV/0O!
CGASSAMPEE NOL UNME AT STANDARD CONDITTONS.

SanSstd o TToed cistdr 3280 Y v m TmoPhar - diEH 1Y 6 VmStd cubic ft. 79.031] EDIV/O' ] DIV
VOLENE OF WA TER VAPOR VWSt = 004707 ¢ Istdr 328 Ww VwStd cubic ft. 5.623 0.000 0.000
NMOISTERP FRACTION Bws = VastdovVmStd - VaStdy Bws none 0.066| #DIVOL] #DIV.0!
DRY STACK GAS MOL WETGHT. Md = 0 32(Co2nn~ Md g/g-mole 30.48 28.00 28.00

o2 m) -0 28 HT00-(CO2nn-Ceolum)|
WETSTACK GAS MOPECULAR WEIGHT, Mw g/g-mole 29.65| #DIV/OT | =DIV/O!

M AO-Bws - 18 0B
ABSOFUTE STACK PRESSURL . Ps - Phar - Po 13 6 Ps in. Hg 2996 0.00 (.00
STACK GAS VELOCTTY

VXSO Cp b syntedPE sy PN L Vs ft/s 49.03] £DIV/O' | #DIV/O!

NIEARUE RS vsm m/s 14.95] £DIV/O! | #DIV/(!
ACTUAL STACK GAS FLOW RATE O = 60*va® A\ Q acf/min 3.543.071{ £DIV/O' | =DIV,O!
DRY GAS STACK FIOW RATE (DRY ST

Osd = 1T ad clstdr 28570 -Busi=ibs TS Qsd dscf/min 1,990,000 DIV/0! | #DIVAQ!

Osdm = Osd 33 3] Qsdm dscm/min 56.3581 #DIV/0' | =DIVO!
ISORKINE HIC RATT I %

oo vmsad Pt Anrmn o -Bawes] 9331 #DIV/OT | «DIV/!




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999) . Revised by MTT 101399

PLANT: IPSC IPP. Unit 2 TEST DATE: 10/14.99

CITY: Delta. UT OPERATOR: ID.BZ

LOCATION: Scrubber Inlet ENTERED BY: MF
CHECKED BY: SW. A

Hg Mass Emissions Calculated Using Gas Flow Measured at Scrubber Outlet

CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY. STP)

Cphg = 0000013543 PHg/VmsSid Cphg gr/dsct < 781E-9| #DINV/O' | =DIV o

Cpehm = 3551 * PHg/ VimSid Cphgm ug/dscm < 1.79E-2] #DIV/O! | =DIV.O!
CONCENTRATION OF OXIDIZED MERCURY
(DRY.STP)

Cohg = 000001543 OHg/VmStd Cohg ar/dsct S22E-07] =DINAO | =DV 0!

Cohigm = 3531 * OHa / VmSud Cohgm ug’/dscm 119) =DINV.0T =DINV o
CONCENTRATION OF ELEMENTAL MERCURY
(DRY.STP)

Cche = 0.00001543 EHeg/VmSud Cehg er/dsct 8.40E-08] =DIVOY ] =DIV 0!

Ccham = 33531 * EHe / VinSud Cehem ugsdsem 0.19] =DIVO' | =DIV o
CONCENTRATION OF TOTAL MERCURY
(DRY.NTP)

Cthe = Cphe = Cohg = Cehg Cthg ar/dsct’ 6. T4E-7] =DIN/OT L =DINV.o

Cthem = Cphom = Cohgm + Cehem Cthem ug/dsem 1401 ZDIV/O! [ &DIV/0!
FAMISSTON RATE OF PARTICLE BOUND MERCURY

Mphe = Mpham/0. 4536 Mphe Ib/hr ~ L33E-4] DIV | =DIV-O!

Mphom = Osdm * Cpham * 60/ 1¢9 Mphem ke/hr < 6.04E-51 =DV =DIVO!
FMISSTON RATE OF ONIDIZED MERCURY

Mehe = Moham 0 4336 Mogh Ib/hr 0.0089| =DIVAO" | =DIV o

Mohem = Osdm * Cohiem * 60 7 1Y Moghm ke hr 0.00407 =DINVAOY L DIV
ENHSSTON RATE OF ELEMENTAL MERCURY

NMehe = Mehemi/0.4336 Mehg Ibshr 0.0014} =DIV/O' | =DIVO!

Mehom = Osdm * Cehe 60/ 1eY Mchem ko/hr 0.0006] =DIV/OLL =DIV/O!
EAISSION RATE OF TOTAL MERCURY

Mihe = Mthems0 4536 Mthe Ibhr 0.0105] #DIN/OY | #DIV/O!

Aithem = Osdm * Cthem™ 60 7 [eY Mthem kohr 000471 =DIVO' L =DIN (!




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1, 1999) Revised by MTF 101399

PLANT IPSC PP UNIT 2 TEST DATE:  10/13/99
CHIY Dl U OPERATOR:  JD.BZ
FOCAHON SURUBBER INTE1 ENTERED BY: MF
Feat Date ! 13 99 CHECKED BY: .o
RuniD SI-Run2
\ Velocity. dP
Stack Stack Temp ¢ F) | Velocity, dP (in. (in. H20) dH DGM-In DGM-Out
Femp o) (sqrt) H20) (sqrt) (in H20) Temp (°F) Temp (°F)
Bo2us 172 0.22 0.47 0.69 60 39
AU 172 0.61 0.78 0.6 62 60
W 20 172 0.38 0.76 1.67 64 60
AN 172 031 0.71 1.6 66 61
T 173 0.39 0.77 141 68 62
0o 174 0.23 0.50 0.74 65 62
I B EN 0.66 0381 0.69 66 63
T 0382 091 181 68 64
a6 = s 0.71 0.84 2.26 69 04
TRV RN 062 0.79 1.95 71 0
e g i 03l 0.71 1.39 68 oo -
ST 7o 069 0.83 1.39 71 o6
T T = 087 0.93 1.89 72 07
i Moo 170 0.91 0.95 2.39 74 07
TR STTR 16 0 49 0.70 23 75 68
TN T 175 i 032 0.57 0.88 7 70
R I - s 038 0.62 0.8 73 70
s U s 032 0.57 1.05 75 20
Sk == | 028 0.50 0.88 75 71
g = 0.23 0.48 0.69 76 7
A HUTEE. 173 034 0.58 115 75 74
AR T 173 1285 0.53 0.95 77 74
AT 173 | 0.26 0.51 0.8 78 74
¥ weo 173 3 027 0.52 0.73 78 75
2 s EE R 0.54 0.76 79 i
ISR 3046 - 048 0.456 1.270 69.1 (1)
DG Reading (litersy: Water Condensed in Impingers (g) i
il 433 410 | Final: 658.3 S Final 3782
fmal ; 467 YUl 1 Initial: 566.4 S Il 378 U)
mual 108 nsi 2 Final: 5710 6 Final: 557.3
Fanal 484 320 2 Initial: 561.9 6 Il 3366
htal 484 330] 3 Final: 567.6 7 Final: 5838
Final 303 245 3 Initial: 565.5 7 Initial: 5829
il NIRRT 4 Final: 393.0 8 I'inal 7511
Fanal NERIN 4 Initial: 589.3 8 [niual: 736.3
Imual S1o 27 Total weight of impingers (g): 123.0
Faal | 220 40s
Volume | 75,153




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PLANT

IPSC IPP. UNIT 2
CITY: Delta. UT

LOCATION SCRUBBER INLET

lest Date
Run 1D

TEST DATE:
OPERATOR:

10713799

Revised by MTF 101299

JD.BZ

ENTERED BY: MF

10:13.99 CHECKEDBY  Dyv
SI-Run3
Velocenty. dP
Stack Stack Temp (°F) | Velociy. dP (in. (n. H20) dH DGM-In DGM-Out
Temp (°F) (sqrt) H20) (sqrt) (in H20) Temp (°F) Temp (°1)
1 298 17.3 029 0.534 0.83 79 7¢ ‘
2 297 17.2 0.43 0.67 237 81 78 :
3 298 173 049 0.70 1.29 83 78
4 293 172 048 069 14 83 78
3 296 172 032 072 1.38 83 Y
n 303 17.3 037 061 1.03 80 N0
7 307 175 092 096 1.05 81 st
N 309 176 075 087 26 83 80 |
9 R 176 038 076 212 83 S0
10 A2 177 03 0.71 1.64 85 81
11 S12 177 056 073 158 81 81
lf% S12 177 0.68 082 138 83 80 ;
30 32 177 084 o2 192 84 80
141 ] 176 091 093 237 83 80 ‘
NIEE 177 052 072 257 86 s
' 03 173 024 049 0.68 80 s
307 175 0 63 081 068 79 79 \
307 173 072 083 I§3 79 0
308 17.3 0.69 083 2.03 80 79
S 176 064 080 103 81 78
208 i73 043 0 66 043 78 R
01 17.3 039 077 1 23 77 37
300 173 067 082 1.67 78 B |
S01 173 06l 0.78 19 79 =7
304 17 4 033 073 1.73 80 e ,
052 305.1 039 0.5373 1.595 80.1(1) |
DG M Reading (liters): Water Condensed in Impingers (g) '
Inital 330 000 I Final: 669 .6 S Final S7THo
Final 346 350 I Imual 5839 S Imiual 370 34
Inibal 346 060 2 Final 5973 6 I'inal: 3632
fnal S64 330 2 Initial: S81.0 6 Imual 634
Intal 564 604 3 Fmal 576.7 7 Final S68 7
Final S84 040 3 Imual: 570.8 7 Imual 5677
Inial. S84273 4 Final: 5543 8 Final: 7824
Final 600.400 4 Initial: 5517 8 Imual Too S
Intual 600.685 Total weight of impingers (g): 128.4]
Final 616320

Volume

85.438




ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999) . Revised by MTF 101399

PEANT IPSC PP, Unig 2 TEST DATE:  10/14/99
CIEY Dol U OPERATOR:  JD.BZ
1 OCATTON: Scrubber Inlet ENTERED BY: MF
leat Date: | 10 14 99 CHECKED BY: _ Sio
Run 1D SI-Rund
‘ ! Velocity. dP |
Stack I Stack Temp 1) | Velocity. dP (in. (in. H20) dH DGM-In DGM-Out !
Lo lemp b § (sqrt) H20) (sqrt) (in H20) Temp (°F) Temp °F)
iy ARRE 163 0.21 0.46 0.57 52 53
N NS : 16.9 0.37 0.75 0.57 54 33
T ARFI 16.9 0.64 0.80 1.56 55
4 AIS ! 10.9 0.56 0.75 1.75 58 54
3 287 : 16.9 0.49 0.70 1.53 39 34 i
i 292 ; 7. 0.17 0.41 0.46 37 36 |
202 17.1 0.73 0.85 0.46 59 i
8! AN i 17.1 0.74 0.86 1.99 60 57
) 2us : 17.2 0.69 0.83 2.02 02 57
R 299 ; 173 0.7 0.84 1.88 63 58
i R 174 0.48 0.69 1.29 61 39 ;
P W 173 0.73 0.85 13 63 59 ?
T Tl 1= 5 0.81 0.90 1.97 63 o0 |
4 NI : |73 0.92 0.96 ) 2.19 67 60 i
13 208 : 173 0.49 - 0.70 2.49 69 i -
s 204 | 174 0.3 0.55 0.82 65 63
1 06 f 173 0.85 0.92 0.82 68 63
N 08 |73 ! 0.76 0.87 2.31 7 06
19 R : 176 ; (.57 0.75 2.07 7 66
NI A [ | 0.33 0.73 1.55 74 0"
Ay NN 174 ! 0.27 0.52 0.74 68 z nY :
2 Wi =3 N.45 0.67 0.74 70 08 ;
2 e 173 f 049 0.70 1.23 71 69 ;
AFTR T 17.5 | 047 0.69 1.34 78 0
A e 175 l 0.49 0.70 1.29 73 68 ’
Sout 2996 i 0.56 0.545 1.398 62.6 (1)
DG Reading diters): Water Condensed in Impingers (g) ;
Initai: | 6167601 1 Final: 6354.0 3 Final: 3931
[l 631133 I Initial: 566.5 S Initial: |
bl | 2 Final: 576.5 6 Final:
i 6463501 2 Initial: 563.3 6 Initial;
Intal. 040.370] 3 Final: 573.3 7 Final:
i 6H64. 7351 3 Initial: 571.8 7 Initial:
Imitial: (7(\4_‘)455 4 Final: 560.1 8 Final:
Pinal 681 305 4 Initial: 557.8 8 Initial:
(BIRI O81.515] Total weight of impingers (g):

Final: ! 693 393
LV AN

\ olume _ﬁ-”_‘ﬁi



Stack



RAFT VERSION SEPTEMBER 1. 1999)

Revised by MTF 101399

PLANT: IPSC IPP. Delte. UT : 0
CITY: Delw. UT OPERATOR: MF.JJ
LOCATION: STACK ENTERED B' MF. JJ

CHECKED BY:

CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY.STP)

Cphg = 0.00001342 PHg V'mStd Cphg ar:dscf S.09E-9 284y
Coghm = 3331 * PHe V'mSud Cphgm ug-dsem 1.16E-2 (.S0F-3

CONCENTRATION OF OXIDIZED MERCURY
(DRY.STP)
Cohg = 0.00001542 Olg VmStd Cong grdscf < L79E-N]  203E-0X
Coliom = 33 3] * Oy VimStd Cohgm ug'dsem < 4.09-2 H941-2
CONCENTRATION OF ELEMENTAL MERCURY
TDRY.STPY

Cehg = 000001543 Ble Vv mStd Cehy ardset LOLE-0T) IN2E-07

Cchem =353 * Fie VimSud Ccham ug dsem 023 042
CONCENTRATION OF TOTAL MERCURY
(DRY.STP)

Cthy = Cphyg - Cohy - Cehy Cthy gr. dsct 1.24E-07] 2 156-07

Cthem = Cphem - Cohgm - Cehem Cthgm v dsem 0.28 0.49
ENUSSION RATE OF PARTICLE BOUND MERCURY

Mohy = Mphgm 04336 Mphy b hr NSTE-5 JINE-S

Mphom = Osdm * Cphem * 60 oY Mpham kg hr 3 N6F-3S 217
FARUSSION RATE OF ONIDIZED MERCURY

Mohz = Mohgm 045236 Mogh b hr < 2984 SHE-4

Mohom = Osdm 7 Cohem = 600 ey Movhm ke hr <] ASE-4 2.32E-4
FNUSSION RATE OF FLEMENTAL MERCURY

Nehy = MMehgm 04530 Mehy b hr 1.68E-3 RAIAYEER

“obhom = Osdm Y Cehe® 600 Tev Nichem ko hr T 6214 12013
EAISSION RATE OF TOTAL MERCURY .

Slthy = Mthem 0432360 Mthg ™ hr 0.0021 0.0036

Sithrm ~ Osdm * Cthiem¥ 600 jey Mthem ke hr 0.0009 00016




ONTARIOTINVDRONETHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PEANT PSSO pp

Revised by MTF 101399

TEST DATE: 10/14:99

CHEY Dette U OPERATOR: MF.JJ

FOCATION STACK ENTERED BY: MF
CHECKED BY:

DATATNIRY SYMBOL UNITS DATA DATA DATA
RUNNEANIRBER SO-Rund

[EST DAL m/d’'y 101499
RUN IV SN hh:mm 10:03

Fnd hh:mm 13:20

ROUND STACK, DEIANMETER ds inches 326.00

FiCTANGELAR STACK, D ENG T L inches
WD W inches

NOZZEE DESNT TER dn inches 0.2042
SVERAGE STACKN TEMPERATURYE Fs degrees F 119.1] =DIV 0! DIV 0!
AVERAGENPTER TENMPERATERE Fm degrees F 76.3] #DIV 0! =PIV 0!
STANDARD TEMPERATURF o b PALOO (AQMDY Tstd degrees F 68.0
BARONETRIC PRESSURY Pbar in. He 29.56
STACUNSTATIC PRESSURY Pg in. H20 -0.75
A DED A dH in. H20 1.860( DIV 0!'{ =DIV (!
SN N TLOCTEY HEAD dp in. H20 1.310] =DIV 0! =DIV 0!
Priorh e O RFROTE N Cp - ().8400
CoaN SANIPLE VO TN \'m cubic ft. 90.170 -

N PR O AT IBRATION S0 0R Y - .9992 0.9992 0).9992

ol b S AN ENG PN min minutes 120.0 120.0 120.0
STRCR GANS ONYGEN CONTEN Co2.m % S
NOOSCH GAN CARBON DIONTDE CONTEN Ccol.m %% 14.2
PO NVIPINGER GAIN OV ATEFR X PARTICT L AT Ww grams 247.1 0.0 0.0
PR DICTD BOUND N RCURY CATCH PHg ug 0.022 0.000 0.000
ONIDZED NP ROTRY OHg ug 0171 =DIV o =PIV 0!
CEENTENT AL NMEPROURY 74 1] EHge ug 0.893] =DINV 0! DIV 0!
CAlCTEATEDDATA SYMBOL UNITS DATA DATA DATA
FUONONE VIR SO-Run+

: N7 PhdnTt An Q. In. 0.0327)  0.0000 0.0000

PR A T TG T T ST ROEND) As sq. feet 615758 0.00 0.00

N TRLORECTANG AR, sagann | aVALULE!
SEANDIARD) PENPERA T RECS I FPAY S0 0 AQNM DN Tstdr degrees R S28.0 4600 46600

A G NTACRCUENPERATURE . vy - 460 Ts degrees R 3791 #DIV 0T =DIV 0!

oo SHOPE R TENIPERATERE T = b - 460 Tm degrees R 326.3) =DIV O] =DIV !
AN NANPT D VOLUNE AT STANDARD CONDITIONS.

LNt o P ebandr SN0 N Py P - d1 ] PR e VmStd cubic fi. SROLSE=DINV O =DINV o
O DN OF AW AT RV APOR VA Std = 004707 (fstdr S28 0 Ww VwStd cubic ft. 11.629 0.000 0.000
SOES T RE PRACHON Bas - Vvastd v mStd - Vwsud)? Bws none O 113 =DINV O] =DIV 0
PIRY ST ACKR GAS MOLOWEIGH T, Md =0 32(Co2nn - Md g/g-mole 304X 2R.00 2800

D o2 O IN 00 CO2 - CooZ |
MWETSTACK GAS MOEFCULARMWEIGH T, Mw g/g-mole 29.04] =DIV 0! DIV O!

RS St I T I R A O N A TR AU
ABSNO U TN »\.‘('.\ PRENNURE Do~ Phar - poj3h Ps in. He 29 50 0.00 .00
NTACR GAS Y ELOCHTY -

N SN I L IR AN IO Vs ft/s 67.58] =DINV O] =DIV !

SR IIRITS ENRAEN vsm ns 20.60] “DIV ! DIV 0!
SOTUAL STACR GAS FEOW RATE O =607 (YA Q act/min 2.496.793] DIV O] =DV Y
DRY G nEACKN FLOW RATEDRY SN

(RENY B B N A A O M T AN RN Qsd dscf/min LRI ESI| =DIV O] =DIV !

Oadim s T 8 Qsdm dscm/min S6.2410 =DIV oL =DV !
INSORNINT FICRATE, 1 %

Dot horumstd Petoct AnTmin T 1-Bwa) 100.0] #DIV ot =DV

TCLcheated Trom Faie o-2 i the S8 the stack was saturated



ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PLANT: IPSC IPP

TEST DATE:

Revised by MTEF 101399

10:14 99

CITY: Dehe, UT OPERATOR: M
LOCATION: STACK ENTERED BY: MFE
CHECKED BY':
CONCENTRATION OF PARTICLE BOUND MERCURY
(DRY.STP)
Cphg = 0.00001543 PHe \'mStd Cphg grdscf J.03E-9] DIV O =DIV 0!
Coohm = 3531 % PHe \'mStd Cphem . ug dscm 9 23E-3 =DIV O] =DIV 0!
CONCENTRATION OF OXIDIZED MERCURY
(DRY.SIP)
Cohg = 000001543 OHg VmStd Cohg ar.dsct JO0E-O0R] =DIN 0' | =DIV 0!
Coham = 3331 * O]y V'mSud Cohgm ug dsem 6.K6E-02] 2DV 0! DIV 0!
CONCENTRATION OF FLEMENTAL MERCURY
(DRY.STP: .
Cehy =000 S43 e V'mstd Cehy or dsct LSTE-070 =DIV ot =DV o
Celiom = 33 3] 2 e \'mSud Cehem s dsem 0260 =DIN O] =DV o
CONCENTRATION OF TOTAL MERCURY
(DRY.51P
Cthy = Cphyg - Cohg - Cehy Cthg or dsct LOTE-07) =DINV ol =DIV o
Ctheym = Cohem - Cohem - Cehem Cthom ug dsem 0.441 #DINVAOY ] sDIVOO!
ENMUSSION RATE OF PARTICLE BOUND MERCURY
Moby = Mohem 043360 Mphy b hr 6.86E-S1 DIV O SDIV o
Moheny = Osdm 7 Cphem * 60 ey \Mohgem ke hr JTE-S DIV O DIV 0f
ENUSSION RATE OF OXIDIZED MERCURY
N ~Noeham 04330 Mogh ih hr STE-4) DIV O DIV 0!
Mobon o Osdm T Coliom ™ 600 ey Movhm kg br S3EA DIV O =DV 0!
ENHSSION RATE OF ELEMENTAL MERCURY
Ciebo o= Sehem o 4930 \ehg i hr 0.0027 =DIV O] =DIN 0!
. P oesdm 7 Cche™ o fey Mchom ke hr 000120 =DINV OV =DV O
EMISSION RATE OF TOTAL MERCURY
Mibie = Nithoni 0 4330 Mihg b hr 0.0032] #DIVAOY] =DIV-O!
Mo = Osdm T Cthiom™ 660 [ey Mthom ke hr 000130 =DIV 0] =DV o!




CONEARTOTIYDRO ME THOD (DRAF P VERSION SEPTEMBER 1. 1999)

PEANT

iy Delw U

FOCATTON STACK

test Date

Run 1D

Revised by MTF 101399

iPSC PP Dela U1 TEST DATE: 10/12/99
OPERATOR: MF. JJ
ENTERED BY: MF.JJ
013 | CHECKEDBY:  ODW
SO-Run 2 E
. : Velocity. dP ] i
Stick SStack Temp o 1y Veloay . dP an, (in. H20) dH DGM-In DGM-Out
fempe 1o iNgrt) [ 12 (sqrt) (in H20) Temp (°F) Temp (°F) |
2 oo |42 119 1.96 09 oo
2 12 1o I I 38 1.17 1.91 71 oY ;
: Pl oo i 115 1.07 1.6 74 oo
3 1 oo ! 12 110 1.67 76 0o
A 1IN [N l 112 1.06 1.57 79 71 i
NI I 12 110 168 80 o
- P o 123 112 1.75 73 AR
N . |23 112 1.76 81 u
s H 12 110 1.7 84 i
R I Il 1.05 1.55 83 73 E
i 20 o | R 1.02 1.48 86 T7 ;
NI o 03 1.02 1.49 87 7
: 120 i f I 30 117 1.92 83 8
14 P20 o : RN 1.16 1.91 86 79
N [ Pl 13 114 1.85 88 hll
2 i I3 1.14 1.85 89 NG
h P I b 23 1.12 1.78 90 N
N L o : |23 112 1.78 90 S
v i o i I3 1.22 211 80 ey
NE 2! o i [IN] 1.22 2.11 82 80
z T il I 46 1.21 2.07 84 N
22 [ i 143 1.20 2.03 87 86
2: A [ 12 1.10 1.71 90 Nl ‘
it Kk e 1.09 168 90 81 1
LT 1Y.” 127 1.265 1.788 79.541) |
DG Reading (liters): Water Condensed in Impingers (g)
il SIS TS | Final: 732.6 S Final 970
Fial 46 \\ I Initial: 384.0 S Tl AUAINY
it SinuTs 2 Final: 621.8 6 Final 623
TR n8 IS.‘j 2 Initial: 557.8 6 Inual Son ni
il a8 27, 3 Final: 586.6 7 Final nlix s
il RRUERNAIE 3 Imuial: 5731 7 Iniaal AERIKE
St SO ey 4 Final: 5748 8 Iinal T2
it 14 T30 1 Initial; $703] 8 Imual ~05 4
i ! Total weight of impingers (g): 231,61
i '

R R
RRRIIS IS

89.0858



ONTARIO HYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

PLANT

CITY: Delta. UT

LOCATION: STACK

Test Date
Run 1D

Revised by MTT 101299

Volume

90.499

IPSC PP, Delta. UT TEST DATE: 10/12:99
OPERATOR: MEF. 1)
ENTERED BY:  MF. 1)
10:13/99 CHECKED BY: AU
SO-Run3
\Veloeny, dP
Stack Stack Temp (°1) | Veloaty . dP on an. H20) dH DGM-In DGM-Out
Temp 1) (sqrt) H20) (sqrt) (in H20) Temp (°F) Temp o 1
| 121 1.0 1.53 1.24 218 Sl Su
2 121 11.0 1.5 1.22 211 82 S0
3 120 110 147 121 2.08 84 St
4 120 o 147 121 209 86 s
3 120 1o 123 112 1.78 89 Ni :
of 120 o 125 L2 178 90 S
R 1o Y 1Y 2 85 0
s o i 3s I l6 192 87 B
ol 120 o 12 1o 171 90 s4
TR o 13 114 .86 90 .
111 120 1o 11 103 1.38 93 83
12 120 1o |13 107 1.65 93 N3
l"‘ 120 1o 123 112 1.77 83 83
P4 12 1o 12 (I 17 84 83
N 120 1o P1s I 07 1 64 87 N3
I<\E P20 1o 12 110 171 89 b
I"' 120 o 113 1.07 164 90 N4
8120 o L1s 107 163 92 84
ol 120 o 4 118 1us $2 st
U o 142 119 201 83 A
Mo o 14 18 199 86 .
2w Y 3 e 183 §7 st
jfi 1o 10y 114 107 1.63 90 52 ;
24 120 110 114 1.07 1 63 90 83
Na - '
1o 120.0 12y 1284 | 1831 $4.8(1)
DGM Reading (liters): Water Condensed in Impingers (g)
Intal: 613,690 I Final: 716.2 S Final | 393 ‘1
Final 639478 I tmitial: 3643 S Imual AURIN
Imual 639 634 2 Final: 6391 6 Final 3778
IFinal 661 783 2 Iminal: 892 6 Imual 376 3
Initial 662,325 3 Final: 3827 7 Final 6O S
Iial 084 164 3 Imnal; 3680 7 tmtial N
Inual 684 328 4 Fmal 566.1 8 Fimnal TTNE
Final. 707 251 4 Imital: AR 8 Imual Nl l
Inal Total weight of impingers (g): 245.2;
Final:



ONTARIO TYDRO METHOD (DRAFT VERSION SEPTEMBER 1. 1999)

Revised by MTF 101399

PEANT: IPSC PP TEST DATE:  10/14/99
CHY: Delac UT OPERATOR:  MF.JJ
LOCATION: STACK ENTERED BY: MF
Fest Date: 10 1499 CHECKED BY: SV
Run 1) SO-Rund .
Velocity. dP
Stack Stack Temp ¢ Fy | Velocity. dP (in. (in. H20) dH DGM-In DGM-Out
femp o 1) (3grt) H20) (sqrt) (in H20) Temp (°F) Temp (°F)
I 120 1.0 1.45 1.20 2.01 66 66
Al 1Y 10.9 1.5 1.22 2.08 67 66
3 s 10.9 1.43 1.20 2 7 66
4] - 10.8 1.4 1.18 1.96 73 67
s s 10.9 1.1 1.05 1.55 76 68
6! 118 10.9 1.1 1.05 1.55 77 69
- 1y 10.9 1.3 1.14 1.82 7 70
8 N 0.9 1.3 1.14 1.83 75 7
Y 118 g 10.9 1.22 1.10 1.73 79 72
o s 1.y 1.3 114 1.85 81 74
I s 10.9 1 1.05 1.57 83 74
12 IR 10.9 1.l 1.05 1.57 83 73
13, 120 1.0 1.4 1.18 1.98 76 73
EE o0 .o 14 1.18 1.98 77 73
15 120 1.0 14 1.18 1.98 81 75
o 200 1.0 131 1.14 1.86 83 76
1" 120 o 1,15 1.07 1.64 84 77
IS 120 1o 1.13 1.07 1.64 83 77
1 120 1.0 1.52 1.23 2.15 77 78
T I .o | 152 1.23 216 80 78
Al 120 ; 1.0 1.3 1.22 2.14 84 78
2 o 1.0 1.5 1.22 2.14 86 78
AT ST o 1.2 1.10 1.72 89 79
24 121 ! 1.0 1.2 1.10 1.72 89 80)
I 119.1 i 1.31 1.310 1.860 76.3 (1)
DG Reading diters): Water Condensed in Impingers (g)
fmital: TOT AN | Final: 731.9 3 Final: 3930
Final RRUNINGE | Initial: 589.0 5 Initial: 3953
btial: | 304853 2 Final: 635.9 6 Final: 360.3
Final. ! "SZ.HX-lg 2 Initial: 360.1 6 Initial: 5599
Intiai. s2007) 3 Final: 583.2 7 Final: 6034
Pinai ! T80 3 Initial: 575.5 7 Initial: 0022
Inals | 7"-&8'5; 4 Final: 575.2 8 Final: 813.2
I inai; 98428 4 Initial: 573.3 8 Initial: 796.2
Initai. i Total weight of impingers (g): 247.1
boinai: |

N olume:

—_—

90.170]



Appendix B

Raw Field Data and Calibration Data Sheets



Scrubber Inlet
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IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

, —
Planvainv: & PS

Location:  S¢, hher T i /QT

Train Set No. 0V'# Run No.: QII‘—) - S = OH
Tared Filter # ﬁﬁ‘&tﬂ‘v’ﬁ B zove Mozpig ¥ 2o - e Operator: 3. DEA~ [ B 2ien Sty aasbns
ARESN 5¢ v e Vsene , . }
F7leon C—an® ¢ Run Time: /Y F— /5. RC
Impinger Solution Solution  Configuration Weight Inspection
No.  Used (ml) (gramsi ~Commients

1 I N KCL 100 MOD - Final Spg . 5

Imual See v

Wi saimn ! a ) ( feax:
2 I N KCL 100 MOD Finul s3/.0 {
/ Iniual Slel. 9 \
Wi cam S !
T
3 INKCL 100 GS. Fnal Se7- |
Imual 55, §
W gam o 2! '
4 5% HNO3/10% H202 100 MOD Final  $93.0
Ininal sgq.¢g
Wt cain S Y
5 10% H2S04/4% KMnO4 100 MOD Finah §3&-2
Imual g =g .o = o)
Wi gain e 2
6 10C H2S0O4/4% KMnO4 100 MOD Final S5e32.3 I notpurpie o B QT
Initial == .6 suspedibread throuet,
W gain s
7 0% H2SO4/4% KMnO4 100 G.S Final Sg3.&
Imual  «<g7.9 :
Wi cain -9 \ /
8 Silica Gel 6" MOD Final st

Ininat 7 3¢_ 5 ‘/% ls‘*m" )
Wt gain /4. b

Train set up: Date: /¢-/3 57 / /

Signature: /7 /tfd«g/

Train recovery: Date: -~ ,3— = // ///'

Signawre:_p £ LY
A

v(/v
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IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Plantcity: Z P5

Locauon:  Scpus8er /~leT

Tran Set No. RIVE RunNo.: B3~ 3T - ommi-
Tured Filter 372700/ /72 Operator:  B. ZJmfymw/\J. DEAN
Run Time: 17:/S - 2:57
Impinger Solution Solution  Configuration _ Weight Inspection
No. Used (mb (grams) Comments
| I NKCL 100 AMOD Final (47 ([
Iniual SBX -9 , -
Wt gain o > (1A=

!
i

2

2 I N KCL 100 MOD Final $£77.3
Inual s8\.©
Wt gain = .5

3 I N KCL 100 : G.S. Final L 707 :
Ininal  s9o0.8 i
Wi, gain < .9 z

= SCCHNOQZR/10%% H202 100 MOD Final ~sY-
Inital sS!.
Wit gain 2.

W

cly
P2

s 109 H2SO4/4% KMnO4 100 MOD Final 53%!-0
Inmual .3 N \
Eo s
Wt gain G i C
[
O 107 H2SO4/4¢ KMnO4 100 MOD Final 5@52 Itnotperpic ¢ EO.T,
Iniual AORY < suspect breax through
Wt gain  ~ . 2 |
|
7 10% H2S0O4/4% KMnO4 100 G.S Final SLv 7
Iniual 53 .3
Wt gain (D ' i
N Silica Gel 6" MOD Final ~1&2.%
Intial 7.5 ( -
W1t. gain (. CX SpenT

/

raifi set up: Date: /\r 13-99 / Ve 7

MT
] Signature: | \/,w,)

Train recovery: Date: /o - /} 5’7 / U

Signature: ¢ / feoo) M
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Train Set No. ORA~GE

Tared Filter # $9700/ 07

Impinger Solution

No.

')

da

6

~)

o

IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Solution  Configuration

Used (ml)

I N KCL 100 MOD
I NKCL 100 MOD
I NKCL 100 G.S.
S HNO3/10% H202 100 MOD
10¢ H2SO4/49% KMnO4 100 MOD
10% H2S04/4% KMnO4 100 MOD
109 H2S04/4% KMnO4 100 G.S
Silica Gel | 6" MOD

Train set up:

Train recovery:

Plantvcity: Z s

Location: SczolBLYT e \eT

Run No.. BU- &7 - Craws —

—_

Operator: R, 2imapeamar 1/'\' L =EAN

Run Time:

Werght Inspectnon
(eramsy Comments
~ Tl (-
Final = C
Inmtial sce. 5 . .
. L
Wi eain -
Intal S€¢Z2.3
W gain
Final S=% 7
Iniual &= L E
Wi guain
- =7 o~ ]
Fina] >w<.!

Inial - s57= &
Wt guin

Final 7’5’3 .
Iniual =53 .& )
W gain RS

Final <s>o 5
Iniial  se9- 9 ‘
Wt gain !

Final $%<99.c i
Ininal _sqg.= B

Wt gain i

e
Inital 7255 ~
Wt. gain tfg Spens

Date: Lok g T // /

Signawre: b | Ao/ —~der )
< L

Date: IV/L,’LT‘]I // /

Signature: | 4 ) \VM/[/
Rt
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IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Plantcity: 5

Location: )N\"a‘

. . I Fan BT
Truin Set No. Dzar&e Run No.: jor—tstb=—p|  FE7SI-Crmm
Tared Filter £ 99 ool /'71 Operator:  R2 / 4D
Run Time:
Impinger Solution Solution  Configuration Weight Inspecuon
No. o Used (ml) {grams) Comments
1 | N KCL 100 MOD Final <¢S. 7+
Imual . <= 5
Wi cain ra C/w P
7
> INKCL 100 MOD Final  Skd. 2
Inmmial s 4.2
Wit gcain —
R ] N KCL 100 GS. Final S3C - (
Inal S3, 2o
Wi guin - ’V
4 SCc HNO3/10% H202 100 MOD Finul 59 9
Imual s£9 9
Wi cain )
s 105 H2SO4/49% KMnO4 100 MOD Final  S7&. 5
Ininal . 57%#.5
Wit gain ©
6 109 H2S04/4% KMnO4 100 MOD Final 559+ Loty e RO
Inital sSF. S suspect crea throusn
Wt gain <./
7 10% H2504/4% KMnO4 100 G.S Final SET- |
: Inial 542,
Wt gain G
8 Silica Gel 6" MOD Final ylo. S

Initial _&/_AL—
Wit gain -9
Train set up: Date: /; /0_/.’;;5’
EE Signature: ,{ é@ f Z 7

Train recovery:  Date: %71//?’ 57 { )
R Signature: 1 L LA
> Iz
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Tramn Sct No. ?\u‘ }w_

Tared Filter = 7 70723010

Impinger Solution

No.

‘N

IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Solution  Configuration

Used (ml)

I N KCL 100 MOD
] N KCL 100 MOD
1N KCL 100 G.S.
5% HNO3/109% H202 100 MOD
10 H2SO4/4% KMnO4 100 MOD
10% H2S0O4/4% KMnO4 100 MOD
10% H2504/4% KMnO4 100 G.S
Silica Gel | 6" MOD

rain set up:

Train recovery:

Planvciny: s

Locaton: Scrwvaldy  outler

RunNo.. R 2 - S0 -CHam

Operator: A decpenn [pa. FLveos

Run Time: iR oo /T

Werght Inspecnon
(grams) Comments
Final 27 .
Imual <gd.c
Wi gun ys. ¢ oAl
Final L2l &
Inmual e & ;
Wioean s !
Final :T&C/ (» }
Initul 73 ]
Wi guin /3 S ;
= =>d = ,
tinal  STYE |
. —_— |
Ininal s 3 et
. B - = A
Wi cain 4. S v

Final =G .
Intal sS¢s.
Wi gain |5

¢
.y N

RO
VO T

ﬂC

Final S5 It notjpurpie o £OT

Initial S WwC O suspdat break thrours
Wt gain .3

Final (3.0

(—

Iniual Lot 3 )
Wt gain s V

Final :] 7.
Iniial 7089 // -~
Wit gain /(, g Y éﬂé/\/

Date: Io}-):s» 715// p

Signature:  {

Date: ( _}.{},-%/ [/

Signawre: | [, | L/[w/(/
VAV
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Tramm SctNo. & ~ Goaeo

Tared Filter = 5209300 2

Impinger Soluuon

No.

o

'n

6]

~1

IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Solution  Configuration

Used (mh

| N KCL 100 MOD
I N KCL 100 MOD
1N KCL 100 G.S.
S HNO3/10% H202 100 MOD
109¢ H2S04/4% KA nO4 100 MOD
109 H2S04/4% KAnO4 100 MOD
10% H2S04/4% KNMnO4 100 G.S
Silica Gel .6" MOD

Train set up:

Train recovery:

Planvcity: 125

. ScesBEan ourleT
Location: P 3=se—aun

Run No.: 23~ so-~0mry

Operator: ~.-ia<v._<,oq/M. Foewsn

Run Time:

Weight Inspection
(grams) Comments

Final TI/6. 2L

Initial S 3
W1t gain Cler

Final & 3%
Iniual  sg9. 2

Wt gain

Final 5227
Inimal _seg. o

Wit. gain

Final Sl !
Ininal =s9. ¢
Wit gain

Final <93 F
Inital <93.2 ,')
\\pr\«‘/

Wt gain

Final s717.¥ If not purple ¢ EO.T.

Initial S¥e S suspecy break through

Wt. gain

Final 0S5 . S
Inial _,05. >
Wt. gain

Final 97 Y\E
Iniual 6o . & /
=S et

Wt. gain

Date: ZS)"-?" 79////
Lo S B

Signature:

I

Date:

Signature:
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FOR HG SAMPLING (ONTARIO HYDRO)

IMPINGER WEIGHT SHEET

Planvcity: xe3
Location:  scequaBen ourler
Train Set No. Pusa’]f- Run No.: % - 50— 0OHM
: - 2
Tared Filter # G&aﬁ@ﬁeﬁ@@& Operator: M. 4. //VLF.
990930 | Run Time: ¢ +.. K E‘é’: lg R\Q\“k
Impinger Soluuon Solution  Configuration Weight Inspection
No.  Used (ml) grams) Comments
I INKCL 100 MOD Final _585.¢
Inmial s&5. 4
Wt gain - & - ¢ ¢
> INKCL 100 MOD Finnl _4$5(.7
Initial SS. +
Wt gain & (L
3 INKCL 100 GS. Final _5$75.2_
Initial S3S.
Wi gain  ~@. 2. - ¢ <
4 37 HNO3/109 H202 100 MOD Final 57,0
Initial £3\. O
Wit gain & . ¢
s 107 H2S04/49 KNnO4 100 MOD Final 587.¢
Iniual .
Wi gain  —g& 4 - ¢'« /
6 107 H2SO4/4% KMnOs 100 MOD Final 5357 [ ffnocpumie € COT
. Iniual 3. suspect break through
Wt gain  —-g . - @ |
T 10% H2SO4/4% KMnO4 100 G.S Final 597123
Iniial  <99.+
Wit gain = g5y -0,
N Silica Gel 6" MOD Final 757/
Initial 6. 2

Wt. gain & @

[eq |-
L..————'*—‘/

Train set up: Date:
Signature:
Train recovery: Date:

Signature:

&
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IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Planvcity: S
- Location: SczuB8er wurier
Train Set ;\-Q'\"Ce.ofe, Run No.: 2H- sc-crm
Tured Filter # 99 73003 Operator: <\ -;\,w/»ﬁ. FovopA

Run Time:

Impinger Solution Solution  Configuration Weight Inspection
No. Used (ml) (grams) Comments
1 I N KCL 100 MOD Final 7309
Intual SES O
Wi gain A Sh S
2 1 N KCL 100 MOD Final (xz-9 ;
Imuai S_\(cp.\
Wit gain "
2 I N KCL 100 G.S. Final 58732

Inital ©3s5 <5
Wt cain

4 56 HNO3/10% H202 100 MOD Final S35 -

i
Initial <s33.3 )
Wt gain
R 109 H2S04/45 KMnO4 100 MOD Final 595 W
Inital  sS9sS. < . .
Wit gain =L e
6 106 H2SO4/4% KMnO4 100 MOD Final <o 3 It nu{purplv: e LOT
Iniual ﬁiﬁ_—_ susm"c: preak through
Wt gain ;
|
7 10% H2S04/4% KMnO4 100 G.S Final (ec3-d ;
Initial ez 2 1
Wit. gain "O

8 SilicaGel 6" MOD Finl @&~ = \
Iniual 79¢ .2 Y
Wt. gain & St~

/ l
Train set up: Date: /\._lv.\\ 49 ,// //,)

Signature: [W ,4 /
[ /
Train recovery:  Date: 10~ ﬁ 77\ / //

R Signature: il \ e/ /Z,,/f//




Preliminary Velocity Data



W P
e _ PRELIMINARY VELOCITY TRAVERSE Page 3
PLANT LV 50 L }
DATE (e Ly [77 g
LOCATION Sh ‘
STACK 1.D. __leof = 2 \ :
PITOT NO./Cp¢] &H TC#_[] bk ;e
BAROMETRIC PRESSURE, In Hg 29, BO — s , .
w  STATIC GAUGE PRESSURE, In H20__ - ¢ e = " O gL
- 2%, OPERATORS_ X\ /uif , -
"_,!5 PITOT PRE TEST LEAK CHECK [l
.~ "7 PITOT POST TEST LEAK CHECK \Voet -
e SCHEMATIC OF TRAVERSE POINT LAYOUT
: TRAVERSE | CLOCK 24 | VELOCTTY| STACK | swRL VERSE | CLOCK 2 : ' WIRL
oJes |PONT | HRTDME | HEAD(Ps) | TEVP | ANGLE PONT | FRTIME | #24D by | o | avett
4 | YUMBER InH2 | (Ts)°F NUMBER InHX | (To°F
ol v ] ) ‘
gt 8 L Ee o s | Tyl
/ A i) - N B @
5 2l ‘Q"“ / e / > S )2('/ éé v/—j//
; o2 = T ) - n :’_4 u//J'/'/-
. 3lj e e [T Al LA ALY
R R [ A AN NP XY M Jol (a]eed
N - ’/. - \ \_} I! 5 2— / ZC’J Vg /_/ <
- - A PN Sy
W ] L sg] e | e
PO, .:‘kg B , ' j
o ; ’ Sl 3O ) | T ye
k Sl e 2 2] 2 T 5T
gy D I = R
e SR e N VPR
7 N - = — —~ -
Dl 22713512 [T
L"L' ; — j ‘
<.>’ /\; ~'{’/ ,26 /2) dé‘
R
EVERAGE;E [.32 /202 [» 568 AVERAGE
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°
=2 |
Average(abs. value) less than 10° apsi) cw 2 4<0 ‘
No points with reverse flow Z * 745 ’
No more than 4 points above 30° N 30° ‘
AP MINIMUM LIMITS J 15°/
Rt Mean Avg T: 0 ;
Conditions for more sensitive manometer Yo - 2 -15°4
L. For 12 or more points on a velocity FZ(TS‘) in -30° E
traverse: 10% of the poiats's Ap < 0.05" o l
2. For <12 points on a velocity traverse - cow \ 4 |
more than 1 point's Ap <0.05" N | 90°

F??V

S



sene |

IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

, , y Planvecity: I 75
\\f C){{XO\ Location: Srpc
Train Set No. \%9/ Run No.:  pQe—be~
Tared Filter # Q v /\\ Operator: __\. N. /MF
\ /
Y Q)d Run Time:
Impinger Solution Solution  Configuration Weight Inspection
No.  Used (ml) (grams) Comments
I PENRCE DI/"ZZO 100 MOD Final Q!Qk S
Initial /
Wt gain ¢ 9. 32—
» xkep BREHEO 100 MOD Final (22|
Iniual S,
Wt gain /[, O
2 ——NKOE Emp?lﬂ 100 GS. Final Ysd.7
Inital ¢yg2. 3
Wi, gain 2.y
4 SC '03/106 B20O? 100 MOD Final
Initial
Wt. gain
S 10% H2S04/4% KMnOL —100————MOD- Final
Initial
Wit. gain
6 106 H2 X 0 MOD Final If not purple @ E.O.T.
Initial suspect break through
Wit. gain '
7 NG HASEAHARINMOT 100 G.S —=Final
Initial
Wt. gain
8 Silica Gel 6" MOD Final U T
Ininal 769.9
Wt gain = 7. 3 le 5 BO =
Train set up: Date: [() 70/“ 77 J //7
EE Signature: ,/-r/d(/
Train recovery:  Date: / = 57 Q/A /
R Signature: I KLerRS
b v



preec”

n

Page

N %
- PRELIMINARY VELOCITY TRAVERSE
PLANT o
DATE AR
LOCATION _aie=
STACK L.D.
PITOT NO./Cp___ (/7] TC#
BAROMETRIC PRESSURE, In Hg _25.7 © — <

STATIC GAUGE PRESSURE In H20_+
OPERATORS

= 27

PITOT PRE TEST LEAK CHECK
PITOT POST TEST LEAK CHECK <

~

SCHEMATIC OF TRAVERSE POINT LAYOUT

RAVERSE | CLOCK 24 | VELOCITY| STACK SWIRL VERSE | CLOCK 24 | VELOCTTY| STACK SWIRL
f:%L:%ER HRTIME | HEAD (Ps) | TEMP ANGLE POINT | HRTIME | HEAD (Ps) | TEMP ANGLE
U In.H2 | (Ts)]F NUMBER IR HX | (Ts)F
N v / .
e ze ] a | By o
B (0 | 219 - ,
g 70 3)(:7 ! o T !
- Y
¢ - 5b3 > | 7 - / ! e \ri\‘ Pl
: 220 | 3] 203
! V¢ .
g U703 g v - =
\ -~ = N b
i \ >
S SR YO N ¢ -1 T
E SR T R ! o0
) “En 3@ A R T BT
5 -5 [ 31T 3 T
< ~D | 3T R
! ~
| -] 3 B ERA B
py B 1 ; -
S ANESI RS ETE l RN
3 =135 [ =27 " ] L
A
S - 370 297
AVERAGE. AVERAGE |
SWIRL ACCEPTANCE LIMITS Rt Mean Avg Ap = 90°

.Average(abs. value) less than 10°
No points with reverse flow
No more than 4 points above 30°

AP MINIMUM LIMITS

Conditions for more sensitive manometer

1. For 12 or more points on a velocity
traverse: 10% of the points's Ap < 0.05"

2. For <12 points on a velocity traverse
more than 1 point's Ap <0.05"

Y s CV 45° '
- 30 !

N ] 150 }(\\
Rt Mean Avg Ts = /

- -2
Z(Tsn) i

N

E ey

I
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pac-L-!

IMPINGER WEIGHT SHEET
FOR HG SAMPLING (ONTARIO HYDRO)

Planvcity: e

Location: S pod A AV e

s
{
Train Set No. Q(Zﬂ/ (d_nf/ Run No.: EB!%»L\M - 1T — M‘-/

NS
oM\ e
Tared Filter # p \I‘)\ Operator: B2~_1D
Run Time:
Impinger Solution Solution  Configuration Weight Inspecuon
No.  Used (ml) (grams) Comments
I PNEEE DT Hzo 100 MOD  Final (p§F.7
Innal (X . 5
Wt gain 2. 2o
2 NKCL AT Hzo 100 MOD Final wzv-O
Initial - goses 220
Wt gain .2
L | il
3 ANEKEE EmPTY 100 GS. Final 450 ¥
Imual - y5d o
Wt gain (.17
4 100 M Final
Iniual
Wt. gamn
5 HOHESOHSSRMMOT——00  MODB——  Finul
Initial
Wt gain
6 105 H2S04/4% KMpO+—166 MOD  Final It not purple ¢ E.O.T.
Initial ab through
Wit gain
7 10% H2S504/4% KMnO4 100 e Final
Initial
Wt. gain
8 Silica Gel 6" MOD Final o IT.8
Iniual S .2 -
Wt gain J. ( 2. Y0
Train set up: Date: 10 \‘7’ 99 /':f y
EE Signawre: (! A ) oA
o v
Train recovery: Date:
R Signature:
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Preliminary Velocity Data



PRELIMINARY VELOCITY DATA

PLANT: 1PSCIPP

CITY: Delta. UT
SAMPLE LOCATION: INLET

TEST DATE: 11 October 1999

OPERATOR: JDL.BZ
ENTERED BY: ME

CHECKED BY:

DATA ENTRY SYMBOL| UNITS DATA DATA DATA
RUN NUMBER 1 2 3
ROUND STACK. DIAMETER ds inches
RECTANGULAR STACK. LENGTH L inches 288.000

WIDTH W inches 600.000
NOZZLE DIAMETER dn . inches
AVERAGE STACK TEMPERATURE Fs degrees F 311.5 0.000 0.000
AVERAGE METER TEMPERATURE Fm degrees F 86.000] #DIV/0! #DIV/O!
STANDARD TEMPERATURE(687(EPA).GO { AQMD) Tsud degrees F 68.000
BAROMETRIC PRESSURE Pbar in. Hg 29.800
STACK STATIC PRESSURE P¢ in. H20 3.500
AVG. DELTAH ‘dH in. H20 1.300] #DIV/0! #DIV/O!
AVG VELOCITY HEAD dpP in. H20 (.394 0.000 0.000
PITOT COEFFICIENT Cp 0.840
GAS SAMPLE VOLUME Vm cubic ft. 22.245 0.000 0.000
METER CALIBRATION FACTOR Y ‘ 0.999
TOTAL SAMPLING TIME min minutes 30.000
STACK GAS OXYGEN CONTENT Col2.m e S.000
STACK GAS CARBON DIOXIDE CONTENT Ccol.m G 13.500
TOTAL IMPINGER GAIN (WATER & PARTICULATE) Waw grams 37.700 0.000 0.000




PRELIMINARY VELOCITY DATA

PLANT 1PSCIPP TEST DATE: 11 October 1999
CITY. Dol UT OPERATOR: JD.BZ
SAMPLE LOCATION: INLET ENTERED BY: MF
CHECKED BY:
CALCULATED DATA SYMBOL| UNITS DATA DATA DATA
RUN NUMBER 1 2 3
NOZZUE AREA An =2 1dadm=72/4 An sq. in. 0.000 0.000 0.000
STACK AREA. As = 3 1470ds)=2/576 (ROUND) As sq. feet 0.000 0.000 0.000
=1 " W/ (RECTANGULAR) 1200.000 0.000 0.000
STANDARD TEMPERATURLEG2S (EPALS20 1AQMD)) Tstdr |degrees R 528.000 460.000 460.000
AVG STACK TEMPERATURE. Ts = sy + 460 Ts degrees R 771.480 460.000 460.000
ANV GOMETER TEMPERATURE. T = Fm + 460 Tm degrees R 546.000{ #DIV/0! #DIV/0!
GAS SAMPLE VOLUME AT STANDARD CONDITIONS. ‘
Vinstd = 1764 (Tade/2259 Y VT Phar + dH/13.6) VmStd cubic ft. 21.490] #DIV/0! #DIV/0)!
VOLUNME OF WATER VAPOR. VwStd = 0.04707
CTatar S I W VwStd | cubic ft. 1.775 0.000 0.000
MOISTURE FRACTION, Bws = VaSud/cVmsStd + VwSid) Bws none 0.076| #DIV/0! #DIV/0!
DRY STACK GAS MOL. WEIGHT. Md = 0.32(Co2.m+ Md g/g-mole 30.360 28.000 28.000
G4 Coo2 #0280 100-COZmi-iCeo2a]
WET STACK GAS MOLECULAR WEIGHT. Mw g/g-mole 29.417| #DIV/0! #DIV/0!
M = M E-Bwao+ X 0Bu
ABSOLUTE STACK PRESSURE. Py = Phur = Pe/13.6 Ps in. Hg 30.057 0.000 0.000
STACK GAS VELOCITY
W = NS 49Cp o osgrpedPr T /Ps N ] Vs ft/s 42.122| #DIV/O! 2DIV/0!
e = A0 v vsm m/s 12.839| #DIV/0! #DIV/0!
ACTUNL STACK GAS FLOW RATE. Q = 60 v~ Ay Q act/min 3032766 #DIV/0! #DIV/0!
{l)l{\‘ GAS STACK FLOW RATE (DRY.STP
bOsd = T 0 T 32N QB P T Qsd dsct/min | 1925333.8| #DIV/0! #DIV/0)!
]! Osdin = O35 32 Qsdm | dscm/min| 54511.150] #DIV/0! #DIV/0!




Test Date
Run 1

Intiai DGM Reading diters):
Final DGM Reading diters):

Initial DGN Reading diters):

Finad DGA Reading ditersy:

Il DGM Readime ditersy

Fraal DGM Readimg chtersy:
Inttrad DG Reading dhiters:
Final DGM Reading (hiters):

Volume:!

DGM In DGM Out
Stack Temp [Stack Temp (°F)| Velocity. dP| Velocity. dP (in. Temp \aluc.\!Tcmp valuesi
(°F) (sqro) (in. H20) H20) (sgqrt) dH (in H20) °F) I i F) :
307 17.5 0.135 0.37 1.8 8 84 5
308 17.5 0.38 0.62
308 17.5 0.45 0.67
310 17.6 043 0.66
312 17.7 0.37 0.61
310 17.6 0.303 0.55
313 17.7 ().585 0.76
34 17.7 0.515 0.72
316 17.8 0.403 0.64
319 179 0.44 0.66
304 17.4 0.17 0.41
304 17.4 0.27 0.52
304 17.4 (.33 0.57
305 17.5 (.31 0.56
303 17.3 (26 0.51
319 17.9 (.68 0.82
RN 17.8 0.67 0.82
7 17.8 .86 0.93
317 7.8 0.33 0.57
310 17.6 0.42 (.65
32 17.7 0.1 0.39
A2 17.7 0.37 0.61
3S 17.7 0.54 0.73
M7 178 0.52 0.72
3115 311.5 0.41 0.394 1.800 86.0 (1)
Impinger | Final:
Impinger | Ininal:
| Impinger 2 Final:
! Impinger 2 Initial:
Impinger 3 Final:|
Impinger 3 Iniual:
Impinger 4 Final: 377
22.245 Impinger 4 Initial: |
22.245 Total wt of impingers: 37.7|



PRELIMINARY VELOCITY DATA

PLANT: IMPP
CITY: Delta. UT
SAMPLE TLOCATION: STACK

TEST DATE: 11 October 1999

OPERATOR: MF. JJ
ENTERED BY: ME

CHECKED BY:

DATA ENTRY SYMBOL| UNITS DATA DATA DATA
RUN NUMBER P-1 2 3
ROUND STACK. DIAMETER ds inches 336.000

RECTANGULAR STACK. LENGTH L inches

WIDTH w inches

NOZZ1E DIAMETER dn inches

AVERAGE STACK TEMPERATURE Fs degrees F 120.2 0.000 0.000
AVERAGE METER TEMPERATURE Fm degrees F 80.167| #DIV/0! #DIV/0!
STANDARD TEMPERATUREGS (EPAYLOGO (AQMD)) Tstd degrees F 68.000

BAROMETRIC PRESSURL Pbar in. Hg 29.500

STACK STATIC PRESSURL Pg in. H20 -0.780

AVE DELTAH dH in. H20 1.850] #DIV/0! #DIV/0!
WG VETOCITY HEAD dp in. H20 1.319 0.000 0.000
PITOT COEFFICIENT Cp - 0.840

GAS SAMPLE VOLUME Vm cubic ft. 22.498 0.000 0.000
METER CALIBRATION FACTOR Y - 0.999

TOTAL SAMPLING TIME min minutes 30.000

STACK GAS ONYGEN CONTENT Co2.m e 6.000

STACK GAS CARBON DIOXIDE CONTENT Cco2.m Vs 12.500

TOTAL INMPINGER GAIN cWATER & PARTICULATE) Ww grams 65.800 0.000 0.000




PRELIMINARY VELOCITY DATA

PLANT: IMPP

CITY: Delta. UT
SAMPLE LOCATION: STACK

TEST DATE: 11 October 1999

OPERATOR: MF. JJ
ENTERED BY: ME

CHECKED BY:
CALCULATED DATA SYMBOL| UNITS DATA DATA DATA
RUN NUMBER ] 2 3
NOZZLE AREA. An = 3. 14dn)**2/4 An sq. in. 0.000 0.000 0).000)
STACK AREA. As = 3.14*(ds)**2/576 (ROUND) As sq. feet 615.752 0.000 0.000
=L * W/144 (RECTANGULAR) 0.000 0.000 1).000

STANDARD TEMPERATURE(528°(EPA).520°tAQMD)) Tstdr | degrees R 528.000 460.000 460.000
AVG STACK TEMPERATURE. Ts = Fu + 460 Ts degrees R S80.163 460,000 460.000)
AVG.METER TEMPERATURE. T = Fin + 460 Tm degrees R 540.167| #DIV/0! 2DIV/O!
GAS SAMPLE VOLUME AT STANDARD CONDITIONS.

VinSud = 17.64 (Tstdri/328) Y (Vim/Tm) (Pbar + dH/13.6) VmStd | cubic ft. 21.756| #DIV/0! #DIV/0!
VOLUME OF WATER VAPOR. VwSid = 0.04707
(Tatdr/5 28 Ww VwStd | cubic ft. 3.097 0.000 _0.000
MOISTURE FRACTION. Bws = VwStd/iVmStd + VwStd) Bwy none 0.125] #DIV/i)! #DIV/O!
DRY STACK GAS MOL. WEIGHT. Md = 0.32(Co2.mi+ Md g/g-mole 30.240 28.000 28.000

D44 Ceo2mi+0.28{100-1CO2.m)i-(Ceo2.m))
WET STACK GAS MOLECULAR WEIGHT. Mw g/g-mole 28.715| #DINV/O! #DIV/O!

Mw = Mol -Bws)+18.0(Bws)
ABSOLUTE STACK PRESSURE. Ps = Pbar + Pg/13.6 Ps in. He 29.443 0.000 0.000
STACK GAS VELOCITY

Ve = N3 S9 Cp foagrtfedPTs /P M Vs /s 68314 #DIV/O! #DINV/O!

Ve = OOA04N T v vsin m/s 20.8221 #DIV/O! #DINV/O!
ACTUAL STACK GAS FLOW RATE. Q = 60*vs=As Q act/min | 2523876.8 #DIV/0! #DIV/0)!




Test
Run

Innad DON Re.
Froal DON Re.
fntad DOGNT Ry
Frnai OGN R
Pnerar OGN Re.
Frnad DONRC
Tt DOGNT R
Frned DGR Re.

Date
1

whing dhitersi;

whine dhitersy

whing dhiterse

ading dhierss
whiny dhierss

whine dhiters

whing dhiters

whinge chiterao

Votume

B (sqgrt ) [ (in. H20) l H20) (sqrt) idH (in HZO){Temp values| Temp values|
i1 10.9 1.4 1.18 1.85 80 75
120 11.0 1.35 1.16 1.85 84 76
120 1.0 1.2 1.10 1.85 88 78
120 1.0 141 1.19 1.85
120 1o 1.32 1.15 1.85
120 11.0 1.18 1.09 1.85
120 11.0 1.38 1.17 1.85
121 1.0 1.3 1.14 1.85 _
121 1o 121 1.10 1.85
120 11.0 1.55 1.24 1.85
121 1o 1.35 1.16 1.85 |
121 1.0 1.2 1.10 1.85
|
|
|
!
202 120.2 1.32 1.319 1.850 80.2(1)
2301 Impinger | Final: 668.5
346,108 Impinger I Initial: 618.8
Impinger 2 Final: 622.1
Impinger 2 Initial: 6157
| Impinger 3 Final: 4547
‘ Impinger 3 Initial: 4523
Impinger 4 Final: 807.2
: Impinger 4 Initial: 799.9
22,498, Total wt of impingers: 65.8



Calibration Data



GE-EER

METER BOX CALIBRATION DOCUMENTATION

Meter Bov s C\-4 Project= EPA cal for IP'S jo
Date 1o 4 9m Reference Calibration Meter Gamma 1.0000
Barometric Pressurc: 29.94
OPERATING DRY GAS METER REFERENCE CAL.METER
CONDITIONS \olume Readings. it Temperatures Volume Readings. ft’ Temperatures
dll lime Inttal Fina Total  |DGN, DGM; Initial Final Total |RGM, RGN,
40 4 252392 088 83 33 662.080" 667.181 5.101 30 80
257430 83 84 667.181 672.250 5.069 80 80
84 85 673.120 678.341 5.221 80 80
85 35
274,675 8s 86
86 86 689.443 694.586 5.143 80 80
86 86 695.741 700.793 5.052 80 30

2970

34

711.614

3T
I
i

AN

716.608

80

‘5 i DY From A\ve Delta Hw@ Diff. From Ave.
! il 1 Vaiue within 0,027 Value within 0.2
b ;‘ RTINS ERTEN Puass 1.8156 0.020 Pass
‘T Wil o Puss 18369 0.041 Pass
“ - o2 Puss 1.8347 0.039 Pass
i Do e SN Piss 1.8429 0.047 Pass
i u TRTH 0o Puass 1.8085 0.013 Pass
‘: N ; g a0 Dass 1.8065 0.011 Pass
I[ AR 99T [REEN Pass 1.7766 0.019 Pass
l TN : Yoo T TRION Piss 1.7649 0.031 Puss
\ 14" i ERFSIPN TG Plss 1.7370 0.059 Pass
; 47 Do Lo Diss 1.7323 0.063 Puss
AVG o 0wl AVG. 1.7956

QC Review Byv:

@




GE-EER

POSTTEST METER BOX CALIBRATION DOCUMENTATION

Meter Box = CA4 Project# I
Date: 12799 Reference Calibration Meter Gamma | 00U
- Barometric Pressure: 2936
OPERATING DRY GAS METER REFERENCE CAL.METER
CONDITIONS Volume Readings. fi’ Temperatures Volume Readings. ft’ Temperatures 1
dH Time Inu'lul Fin Totai |DGM. DGM; [nitial . Final Total |[RGM. RGM. =
’ | 986.840 10.008 68 08| 826170 836.215 10.045 72

986.840 996.845 846.390

836.215

996 845 846.390

1006.850

1 : GAMMA Diff From Ave Delta Ha Diff From Ave

L ‘ Value within 002° | Value within 0 2

IR T 0.001 Pass 1.8689 2.000 Pass

DRl ool 0009 Pass 18386 0.031 Pass

DTS 0 09847 0.008 Pass . 1.9004 0.031 Pass
AVG. 0.9925 AVG. 1.8693

"y
1
i
83
b
'
9]
i)
@
3
o
[0}




GE-EER

METER BOX CALIBRATION DOCUMENTATION

Neter Bov s A2 Project=  EPA cal for IPS jo
Date o4 Reference Calibration Meter Gamma 1.0000
Barometric Pressure: 29.94
!
i OPERATING DRY GAS METER REFERENCE CAL.METER
CONDITIONS Volume Readines, i1 [emperatures Volume Readings. ' Temperatures
A Lime It Fina|  lotal [DGM, DGA Initial Final RGM,  RGM,
b2 s 148006 152,010 73 2 7
nzz 7:;
73
4 4N 224008 229014 83 585.415
34 595.737
34
X4
84 614.941
84 620.068
84
84

! [RERCNASAN DUl rom \ie Delta Ha Diff. From Ave.
e Value within 0 027 Value within 0.2?
Cors i BRI Puss 1.8158 0.048 Pass
R TR o Pass 17872 0.019 Puss
; s SEIIN Pass 1.7743 0.006 Pass
P e g Pass 1.8320 0.064 Pass
IR oo Puss 1.8096 0.042 Pass
i fonss T Pass 1.7877 0.020 Pass
gt : Pas oG Puss 1.7528 0.015 Pass
o ' Fanan aonn Pass 1.7517 0.016 Puss
(EIT BENRRUTON o0 Pass 1.6906 0.077 Pass
[ 4o L oo nans Puss 1.6766 0.091 Pass
AVG 10062 AVG. 1.7678

QC Review By




GE-EER

POST TEST METER BOX CALIBRATION DOCUMENTATION

Meter Box = CA2 Project# h7u2
Date 127799 Reterence Calibration Meter Gamma 1.0000
Barometric Pressure: 29 52
;‘ OPERATING DRY GAS METER REFERENCE CAL.METER :
CONDITIONS Volume Readings. fi' ! Temperatures Volume Readings. ft’ Temperatures
| JH o Time Initial Fin Total DGM, DGM. | Imual Final Total |[RGM.  RGM. !
' 0] 155 } 703,988 713.880 I 9895 i 36 36 |‘ 912.700 922,700 10.000 55 35000
: %

922.846

932.866

932.866

942.986

10.020

: GANMA A Ditf From Ave g Deita Ha Dift From Ave
DI Value within 02 F Value within 0.27

Gl Piolou 0013 Pass ﬂ 0.008 Pass '
o ngvan 0.001 Pass 0.011 Pass :
Gl 1.0034 0.006 Pass 0019 Pass
TR 09800 0.017 Pass 13864 0.039 Pass :

AVG. 0.9974 AVG. 1.3472

=1z Teri Cear 2C Feview Ey




NOZZLE CALIBRATION

Sample Location:

Inspector: 5D ,/é’?:
Of oG %%
& eSS (2:20
Nozzle Inside Diameter (inches)
Nozzle
[denuticaton Dl D2 D3 AD Diavg)
Number
(2 ].2550 | 2555 | . 2859¢
E 2SS0 | |, 2650 | (2SO 2553
C | 2350 | . 25450 | . 2880 1559
B 2HS | ASD0 || 2485 ot 22k
C ¢4 S50, 2.5% | 2SSO |
[ Nen 22]%0 |, 2285 | . 2275

Wiere:

D1I.D2.D3 =nozzie diameter measured on a different diameter in inches.

Accuracy within 0.001 in.
S A = muanimum difference i any two measurements.

Tolerance = 0.004 1.

Diavgr=aveg ot D1.D2. D3




Page &

NOZZLE CALIBRATION

Sample Location:

Plant: —
Inspector: s/ Dy
Date: 2=24 =%
Time:
Nozzle Inside Diameter tinches)
Nozzle _
Idenufication Dl D2 D3 AD Diavg:
Number
e - o )
Y3 “TaeEs | -z9n | ctae
P Y 9y | 92 | 1935
Ry - -
Yo L2175 RS | 22230
- : 2
1 .20u5 L2040 | 2040 204~
vVl 20| 2m@as | 2203 127209
P: f -224y “27250 L2724 22473
&7 304e | - 3oy5 | 304/ Rz
P4 2%8¢ | 29rc | 2950 .29873 8.
Fe 2975 | 29957 | 2993

Where:

D1.D2.D3 = nozzle diameter measured on a different diameter in inches.
Accuracy within 0.001 1n.

A = maximum difference in any two measurements.

Tolerance = 0.004 in. '

Diavegr=avgof D1.D2. D3

<4




Pitot # V4
Length___6~

Inspector Jett Dean A-SIDE PLANE -
Inspection Date 9/30/99 ‘ I R ,
\
P
LONGITUDINAL ¢ Dy A :_____If\_ jNOTE'
TUBE AXIS B ‘
& ~N IPB 1393801 <P < 56250,
o
B-SIDE PLANE
Dt 7% in (b)

TRANSVERSE _
TUBE AXIS

(FAN 0 ‘:TO

2 = <10

\ B
3} - 0 < 57 LONGITUDINAL
Pl TUBE AXIS
7
. ] 5
50 -3
z Y S 0.1251in
() ) N
W 220031 n
Ccening A Description )

(}(‘«\\i

Opening B Description

\
Good —'a_'_'—A"oTé'—"GE ''''''' -

iDesenibe condiuon. cleanhimess,
michs. corrosion., ¢te.)




Pitot # 63
Length—_16.5

Inspector__Jeff Dean A-SIDE PLANE -
Inspection Date 2/29/99 . N —
P
 LONGITUDINAL _{ Dy A ;__j_f_ INOTE‘
TUBE AXIS 1 : .
2 2 ~ ) | P8 1 3938D, <P Ei7C.
T T -
B-SIDE PLANE
Dy 0375 n o
P A 0.543 In . lfl_/ |
0.34323 TRANSVERSE | |
Pg_~-7"7 In TUBEAXIS T T |
1 -1 <10° i (@) i i ) !
() < 10‘:

A

vo__ < | ,
-1 5 B Flow * B Ficw * 7
. - 5°  LONGITUDINAL W -

P — TUBE AXIS ]
>’ A - A
~ 5: .— Y

2 ! <
5 =

z 0 <0.125in

‘ 0 4 , N o
W £0031in S s JD\\,‘@Q‘ or
( ~

Opening A Description if)

(‘JUHL}

Opening B Description

Good —'5"_'_@_5'_'{"} ''''''' B

i Desceribe conditon. cleanliness.
nicks. corrosion. etc.)




ID No. Z004 °

Thermocouple Calibration Record

TC Description Calibration Data
Ty pe: K Location: Test Site
Length: 14 n. Tested by: D.Jones
Diameter: 1/8 n.
Temp. of Standard Temp. of TC
Measured Ts Measured Ttc ATL = AT2 ==
Temperature Ci P (°R) °F) (°R) (°R) abs.
lee Sturny 0 ¢ 0 32 192 32 492 0 -0.2033¢
0o 3 492 32 492 0 0.0000¢
0o a2 192 32 492 0 0.0000%
Rofling Boil o106 € 99 210 670 212 672 R 00985
9w 210 670 212 672 2 0.2985¢
9 210 670 212 672 2 0.2985¢
Hot Oil o~ 200 C 222 480 910 453 913 3 0.3297¢%
232 150 910 452 912 2 0.2198%
480 910 451 911 | 0.1099¢;
ATH=Tie - T
©OATZ = AT oTso 0 ATZ < 1.3 of measured point (°R) or data correction required.

Standards and Equipment
Standard: ASTM Mercurv-in-Glass Thermometer
TC Readout: Omegza HH26K TC Readout T-158325

Other Equipment

Comments (if any)

Jonid = e



Appendix C

Sampling Log and Chain-of-Custody Records
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Appendix D

Analyvtical Data Sheets



-

n Hazen Research, Inc.

HAZEN ZERTIneana SEY Senen CO 8003 Date November 9 1999
ang HRI Project  009-27
HRI Series No. J404/99

Date Rec’'d. 10/28/99

Cust. P.0.#

Energy & Environmental Research Corp.
Dave Ladd
18 Mason
Irvine CA 92718
REPORT OF ANALYSIS

Reporting
Basis > As Received Dry Air
- Dry
Intervail Moist. Ash Btu/Lb SuTfur Asn Btu/Lb Sulfur MMF Loss
« : (HHY) % % (HHV) % Btu/Lb %
206172 7.58 g8.15 12066 0.54 8.85 13098 0.58 14502 3.95
206174 7.52 8.47 12009 0.63 g.16 12986 0.68 14434 4.16
206173 777 g8.63 12011 0.62 9.36 13022 0.67 14509 4.49
cQol7n 7.21 8.8 12002 0.58 9.36 12949 0.63 4426 3.25
Report Prepared By:} —
—~

Gdfard H. Cunningham éé?
Fuels Laboratory Supervi&or



Hazen Research, Inc.

4601 Indiana St. e Golden. CO 2502
Tel: (303) 279-45C*

Fax: (303) 278-1528

DATE Nov. 9. 1929
PROJ. # 009-27

Energy & Environmental Research Corp CTRL#  J404/99
Dave Ladd REC'D 10/28/99
18 Mason

irvine. CA 92718

Sampie Number: -1 ) -3 4
Sample ldentification 206172 206174 206173 206178
Chiorine tA/R). "o <0.01 0.03 0.02 <0.01
Chiorine (Dryr & 0.01 0.03 0.02 G.01
Mercury (AR mGKg 0.02 0.02 .02 0.03
Mercury (Dryr mg kg 0.02 0.02 0.02 0.03

Ge\Fard H. Cunnmgham
Fuel Laboratory Manager

A/R = As Recelved



Hazen Research, Inc,
4601 Indiana St. « Golden, CO 80403
HAZEN Tel. (303) 273-4501

Fax: (303) 278-1528

December 18, 1998

GE Energy & Environmental Research Corporation
Desiree Jonss - .

8001 Invine Boulevarg

Irvine, Caltfornia 92618-1204

Desiree

Enclosed you wiil find a QA/QC package for your recent submittets of coal samples. This package
incluges the backup data for all parameters.  The SRM 1630a standard was run with the mercury
analysis The reference value fos this standard is 0.108 mg/kg of mercury, pius or minus 0.023
mq/kg o

There 1s no calibration data for the moisture and ash analyses. The calibration data for the sulfur
anu HHV analyses hiave been upgated several times since your sample set was run, and would no

longer apply to your samples. | was unaware that a data package wouid be required for this
submittal. or | would have coliected the calibration data when the samples were analyzed.

Replicate analyses may be reviewed in the data package.

A cross-reference. of our control numbers and your sample identifications follows:

Hazen Cantrot Number GEEER Identification
J404/99-1 208172
J404/99-2 , 206174
J404/99-3 206173
J404/984 206178

The methods used are as follows:
Preparation by ASTM D 2013-86, Standard Method of Preparing Coal Samples for Analysis

Moisture by ASTM D 3173, Standard Test Method for Moisture in the Analysis Sample of
Coal and Coke

Ash by ASTM D 3174-88, Standard Test Method for Ash in the Analysis Sample of Coal
and Coke

Sulfur by ASTM D 4238-85, Standard Test Method for Sulfur in the Analysis Sample of
Coal and Coke Using High Temperature Tube Fumace Combustion Methods

Calorific Vaiue (BTU) by ASTM D 1989-91, Standard Test Method for Gross Calorific Value
‘of Coal and Coke by Microprocessor Controlled fsoperibol Calorimeters

Chiorine by ASTM D 2361, Standard Test Mathad for Total Chlorine in Coal

Please contact me if | may be of further service to you.

Sincerely,

Gerard H Cunningham
Fuct Laboratory Manager



AIR DRY LOSS MOISTURE CALCULATICNS
ANALYST: 10-29-1999 ' ‘

SAMPLE ID  TARE GROSS WET GROSS DRY ADL, %
J404/99-1  206.80 1185.20 1146. 60 3.95 4
-2 210.20 1355.90 1308. 20 4.6 7
-3 199.90 | 1235.90 1189.40 4.49 7
(4

-4 206.50 149560 1453.70 3.25




L&BORATORY MOISTURE CALCULATTONS

ANALYST: TOM  10-29-1999

S&MPLE ID TARE

J404-1 14.7419
-1 13.3654
-2 13.6788
-2 12.9657
-3 14.0726
-3 | 13.7787
-4 12.6243
-4 14.0842

SAMP.WT.

1

1

0019
.0026
.0019
0025
0033
0016
.0018

GROSS DRY

15.
14.
14.

13.

15.

7027

MOIST.
4.

4,

10
07

[0
(S



ASH IN COAL CALCULATIONS
ANALYST: VJH  ASHING TEMPERATURE= 750  10-29-1999

SAMPLE ID  TARE ~ GROSS NET ASH,%
3404-1 17.8817 ' 18.8857 17.9669 8.486 ¢
~1R 14,3701 - 45.3736 14.4580 8.486 ¢
3 16.2466 17.2627 16.3353 8.905 *
-3R 17.1097 18.1055 17.1971 8.777 °
) 16.6408  15.6674 14.7309 8.951
-2R 14.6246 1’5.6234 14.7158 9.131 :
- 17.2006 18.2029 17.2909 9.000 /

-4R 16.0240 17.0269 16.1136 8.93 7
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':,umnm lno. L e e
. 4801 Indiana St GoldenColowm _ : ANALYST

HAZEN  Tel: (303} 278-4501 - Telex 45-860

LR (axan areieas ’ ANALYSIS DATE.

ASTM METHOD: D4239-85
METHOD C

SULFUR ANALYSIS m LE(D sC-132

CONTROL # spacw. INSTRUCT. ID CODE  CALIBRATION  RESULT, %S
Tueu-3€ _ﬁ ' (o A N ‘ bud
3R ( | 5] 4
J- -

| 13224 18-
m cope naameaw 2 T3 117 2

2. 8907

1"" 3 1&/“‘?/99
1D cope fmaaawz WTO. 1668 CAL n1

‘ ' T SRR @.65:1%




HAZEN

Hazen Resesroh, inc.
- 4601 Indiana 8t. - Golden, Colo. 80403 ‘

Tel: (303) 279-4601 ~ W‘S—BGO

. FAX: (303) 278-1528

ANALYSIS REPORT

“Analyst

4am

Date /o/.zv/ (4
4 7

Control { Bomb - Samu!e " Sample | .S‘ij'ke,._ : ‘Fuse | Acid BTU/1b
Number Number | Tdent. | Weight | Weight. mm mi
ot - (L 5% o0 | - AV Y l/
l 2L Golsosod | | /9| |sasssTy
A 7| uws’ ‘/9“ (£ | r25¢y
2 2| 42)i0032 | 4G | r# lreser
= 1| s lioves | VRo | s# /2579 l
2 2| - Lt |toocoC 8| /¥ 12603 «
I . () g5 ooz | 2/ 113 |saso
u wl 2|  ¢i ooz L 7813 \ravae |-
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GRAN'S PLOT TITRATION CALCULATIONS
ANALYST: RB 11-01-1999

BLANK RDG.= ~.037

TITER = .5 MG CL/ML

SAMPLE 1D i RDG. . SAMP.WT, CL,%

J&404-2 1 ~0.64 . 1.0033 0.034
-3 2 0.29 1.0050 0.016
-4 3 0.3 A 1.0033 0.017
—4R, 4 0.21 1.0029 0.012
BABK 5 0.02 o .0094 <0.005
DIBK 6 -0.04 1.0000 <0.005
J&04~2R 7 0.35 .. 1.0008 0.019



GRAN'S PLOT

SAMPLE 1
3/ 350.4
CORRELATION

SAMPLE 2
5/ 348.8
CORRELATION

SAMPLE 3
5/ 3467
CORRELATION

SAMPLE 4
5/ 3448
CORRELATION

SAMPLE 5
5 / 346.7
CORRELATION

SAMPLE 0
5 243.9
CORRELATICN

GRAN'S PLOT

SAMPLE 1
5/ 342.7
CCRRELATION

CHLORIDE TITRATIONS

17 2994 2/ 319.2 3/ 331.2 4 / 343.6
0/0 /0 0/0

COEFF.=  .991841 POOR LINEARITY ENDPOINT= .6381632 ML
1/ 302.9 2/ 323.6 3/ 335.2 4 / 343
0/0 0/0 /0

COEFF.= .9999303 GOOD LINEARITY ENDBOINT: .2894624 ML
1/ 299.2 2/ 322 3/ 333.2 4 7 341
0/ 0 0/0 0/0

COEFF.=  .9999792 GOOD LINEARITY ENDPOINT= .3058525 ML
1/ 299.3 2/ 320.3 3 / 330.8 4 / 338.4
c/0 0/0 0/0

COEFF.=  .9999592 GOOD LINEARITY ENDPOINT= .2132177 ML
1/ 306.2 2/ 324.5 3/ 334.5 4 [ 341.4
0/0 0/0 0/0

COEFF.= .9999235 GOOD LINEARITY ENDPOINT= 2.000907E-02 ML
1/ 304.8 2/ 321.8 3/ 332 4 / 338.5
0/0 0/0 0/0

COEFF.= .9998977 GOOD LINEARITY ENDPOINT= -3.695083E-02 ML

CHLORIDE TITRATIONS
1/ 294.5 2/ 317.3 3/ 328.8 4/ 336.9
0/0 0/0 0/0

COEFF.= .GQY99655 GOOD LINEARITY ENDPOINT= .3488336 ML
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GRAN'S PLOT THTEAT ON CALCH A g
ANALYST: RA

BLANK RD,,
TITFR =

SAMPLE D

i N

T1~l35 =200

LDIRG

MO ML

e

CAMIT W

'

ng

e
14064,/99~1
-1R
BABLE

DIBLK

£ e .1‘; Vel At
y oidnptdoy
,,,,, e L
. — byt
— . - ) Y o
" Py
1 .. Mo~
> lphaitinshen pngiie
- e
i SR 0,664

h r|!78
1.0177

TG

0.0158
0.008
<(1.005
<00
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ANALYSTS WORKSHEET

PRIORETY: REGULAR Calibration: Blanks:|wepcory
REQ.TYPE: NEW REQUEST '0' ool 1 O, |10-29-1999 # 8,237 3404799
LAB GROUP: AA ‘ ﬁ L&? 10 CoAL
COLD WAPOR AA 5\/ 129 . p80 102 | |FOR EER
DIG THNO3/HCL A& 460|107 | |erosecT o0s-27
MTX 10%HNO3 ///}/‘}‘7 L 104 PRICE: 4 @ $ 1B.00 EA.
Z0DE 16 TOTAL PRICE: § 72.00
HG AS
Degﬁli);l):ion # matx. Est. oen. AA CALCULATIONS.FACTOR= 1 HG, PP
206172 J ' "1 0.020 0.022  1.0081 %100.0 100 g6z 1 <.1
74 X ‘2 0,020 0.02  1.0070 %100.0 100 0-021 <.1
73 ? 3 0.023 0.025 1.0063 %100.0 1000w21 <. 1
76 & a 0.027 0.03%0 1.0093 %100.0 100 0-03]1 <.1
Ls ["AR - 0.025 0.028  1.0023 %100.0 100 0031 <.1
; 7130|519 0.075 0.082_ 1.0005 %100.0 100 093 <.1
) Ty 0.005 0.005_ 1.013% %100.0100 1<}
BLANK RDGS: O /()/ 0 /0/0/
CALIBRATION CBRVE
0.000 0. 001
- 0.03%0 0.027
0.090 0.080
0.180 0.160

"ENTRY NUMBER 8237

COMPRLETE 11-03-1999

Special Instructionss

Please icentiiy usazaruuus sampie colponents:
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INTERMOUNTAIN POWER SERVICE CUORPORATION
FUELS LABORATORY
ULTIMATE ANALYSIS

Lab Number: \7757/5
Identification: /’fS /?00
Date Sampled: /// 7

T DATA T ABLE ¥ > > o0

ANALYSIS AS RECEIVED DRY' BASIS

% Total Moisture — T é?{)

% Carbon é? 59 707‘ //Z/
% Hydrogen y 717/ 5529
% Nitrogen /d?/ /Z/O
% Ash !é 5 7/'0’1?
% Sulfur ﬁ;; ygs
% Oxygen (by difference) /();02(/2 / //& 5 S/

ammnar

=]

It

Y
\72)’b C\“@/

NbTE: (As Received Basis) //\

Hydrogen and Oxygen DO _NOT Include H and Ox in sample
moisture.
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AS FIRED SAMPLE FINAL REPORT
IPSC FUELS LAB

pDate Analyzed: 10-14-985
Sample Lab Number: 25715
Lab Analyst Intials: WRC
Date Sampled: 10-13-99

Time Collected: 17:00

Short Preximate Analysis

As Received Dry Basis
% Total Moisture 6.70% XXXX
% Ash 8.65% 9.27%
} $ Sulfur 0.82% 0.55%
BTU/1b 12102 12872
Moisture Ash Free BTU/1lb 14297

% Residual Moisture 1.79%

Sampler operated properly during sampling period.
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INTERMOUNTAIN POWER SERVICE CORPORATION
FUELS LABORATORY
ULTIMATE ANALYSIS

Lab MNumber: 07520) O,)\
Identif1catzon:/q/iif :/7'069
Date Sampled: /// /[/ ?(/

2 DA T.A TABLE > » > * -~
r- N ANALYSIS T AS RECEIVED DRY'BASISt=ﬁ‘
|
L ————
! % Total Moisture — éd’:
% Carbon 4777 ?_/ ?0/55 .
. % Hydrogen H ?‘;_ 67/0 (/57
«( % Nitrogen /(9‘& /;"5;
i .
) *Aen L6 79 F
(E % Sulfur

D4 E

A5/

Oxygen (by difference)

NOTE =

(As Received Basis)

1 /0.5~ /|

[[27 L |

00,
\5}\%3/

\

Hydrogen and Oxygen DO NOT Include H and Ox in sample

moisture.



Ll LG BT NNl 19.49 FAA 1499 004 DOV 150
o-"'"'-'"‘_
AS FIRED SAMPLE FINAL REPORT
IPSC FUELS LAB

Date Analyzed: 10-15-99
Sample Lab Number: 25722
Lab Analyst Intials: KS§
Date Sampled: 10-14-99

Time Collected: 17:00

Short Proximate Analysis

As Received Dry Basis
% Total Moisturec 6.65% XXXX
% Ash 8.66% 9.28%
% Sulfur 0.48% 0.51%
BTU/1b 12072 ) 12932
Moisture Ash Free BTU/lb 14254
$ Residual Moisture 1.67%

Sampler operated properly during sampling period.

4007



INORGANIC DATA PACKAGE
FOR

GE ENERGY ENVIRONMENTAL RESEARCH

Project: 3749-040

Philip Analvtical Services Corporation
5555 North Service Road
Burlington, ON L.71. SH7

Submission #9J1198

Prepared by: Tanice Joseph - CSR
Approved by : Dr. Ron McLcod - Principal Scientist

Initial :
Iniual ;
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1. CASE NARRATIVE



PROJECT NARRATIVE

PHILIP Analyvtical Services (Burlington QN)
Philip Project: ~ AN991211

Philip Submission #:9J1198

Client: Energy Environmental Research
Client Project: 3749-040

L. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Philip Client Date Date Date Run
D Sample ID Sampled  Received Prepped Date

Drafr ASTM Mcercury Speciation Method (Septemberl, 1999 Revision)- Front Half

064669 99 Mecthod Blank 99 1012 991028 99/12/09 99/12/09
004670 99 Reagent Blank OHM 99 1012 991028 99/12/09 99/12/09
004676 99 FB-SO-OHM 99 10.12 991028 99/12/09  99/12/09
0640678 99 R2-SO-OHM 99 1013 991028 99/12/09  99/12/09
064679 99 R2-SO-OHM 99 1012 9910728 99/12/09  99/12'09
064080 99 RA-SO-OM 99 10 14 991028  99/12/09  99/12/09
00467099 Reagent Blank OHM 99 1012 991028 99/12/,09  99/12/09
06467199 FB-SI-O1M 99 1012 991028 99/12/09  99/12/09
06467399 R2-SI-OHM 99 1012 991028 99/12/09  99/12/09
064674 99 RI-SI-OHM 99 10 12 991028 99/12/09  99/12/09
06467399 R4-SI-OHNM 99 10 14 991028  99/12/09  99/12/09

Drafr ASTM Mcrcury Speciation Method (Septemberl, 1999 Revision)- Hydroxylamine
064609 99 Nethod Blank 991012 991028 99/11/18  99/11/19
004670 99 Reagent Blank OHM 99 1012 991028 99/11/18 99/11/19

Draft ASTM Mercury Speciation Method (Septemberl, 1999 Revision)- KCl Impingers/Rinses

0640069 Y9 Method Blank 99 1012 991028  99/11/17  99/11/17
0064670 99 Reagent Blank OHM 99 10 12 9910.28  99/11/17  99/11/17
004671 99 FB-SI-OHM 991012 991028  99/11/.17  99/11/17
00467299 R2-S]-OHM 99 1012 991028  99/11/17  99/11/17
0640674 99 RI-SI-OHM 99 1013 9910.28  99/11/17  99/11:17
00467399 R4-SI-OHM 9910 14 991028  99/11/17  99/11/17
004676 99 FB-SO-OHNM 99 1012 991028  99/11/17  99/11:18
0064678 99 R2-50O-OHN! 991012 991028  99/11/17  99/11/17
064679 99 R3-SO-OHM 99 1013 991028  99/11/17  99/11/17
064680 99 R4-SO-OHM 9910 14 991028  99/11/17  99/11/17

Draft ASTM Mcercury Speciation Method (Septemberl, 1999 Revision)- KMNO4 Impingers/Rinses
004609 99 Method Blank 991012 991028 99/11/11  9911/11
064670 99 Reagent Blank OHM 99 1012 991028 99/11/11  99/11/11



0uG03

064671 99 FB-SI-OHM 99.10/12  99/1028  99/11/11  99/11/11
064673 99 R2-SI-OHM 991013 99/10/28 991111 99/11/11
064674 99 R3-SI-OHM 99:10/12  99/10/28  99/11/11  99/11/11
06467599 R4-SI-OHM 99:10/14  99/10/28  99/11/11  99/11/11
064676 99 FB-SO-OHM 991012 99/10/28  99/11'11  99/11/11
064078 99 R2-SO-OHM 991013 99/10728 991111  99/11/11
064679 99 R3-SO-OHM 9910713 99/10/28  99/11.11  99/11/11
064680 99 R4-SO-OHM 99/10°'14 991028 991111  99/11/11
064701 99 Blank Batch B 991012 9971028 99:11.18  99/11/18
064702 99 Blank Batch #1 991013 991028 991118  99°11.18
064703 99 Blank Batch #2 991013 991028  99/11/18  99/11'18
064705 99 Batch Blank 991014 991013 991028 991118  99/11.18

Draft ASTM Mercury Speciation Method (Septemberl, 1999 Revision)- HNO3/H202 Impingers/Rinses

064669 99 Method Blank 991012 9971028 991110 991110
064670 99 Reagent Blank OHM 991012 991028 9911/10 991110
06467199 FB-SI-OHM 991012 991028 9971110 991110
06467399 R2-SI-OHM 991012 991028 991110 991110
06467499 R2-SI-OHM 991012 991028 991110 991110
06467509 R4-SI-OHM 991014 991028 991110 991110
06467699 FB-SO-OHM 991012 9971028 991110 991110
06467899 R2-SO-OHM 991013 991028 991110 99.1110
064679 99 R2-SO-OHM 991012 991028 991110 991110

06468099  R4-SO-OHM 99-1014 991028 991110 991110
Draft ASTM Mcercury Speciation Method (Septemberl, 1999 Revision)- Probe Rinse

064670 89 Reagent Blank OHM 991012 991028 991209 991209

064704 99 RB-OHM-7 HNO2 991013 991028 991209 991209

Run Date 1s detined as the date of injection of the last calibration standard (12 hour or less) prior to the
samples analvzed within that run sequence. Therefore the time of calibration injection that defines the
run date 1s always within 12 hours of the time of sample injection.

b) Shippmg Problems: none encountered

¢) Documentation Problems: none encountered

II. SAMPLE PREP:

No problems encountered
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ITI. SAMPLE ANALYSIS:

Sce also comments within the appropriate Certificate of Analysis.

a) Hold Times:
Allmmpingers portions were analyzed within this recommended hold time of 45 days. The filter

and rinses were analyzed 36-8 days tollowing sampling while the ash portions

were analyzed within the recommended hold times. Since the front half portions of the sample

are within the "heated zone' of the sampling train and since volatile mercury would have been

stripped from this section. there should be no compromise to data quality for this exceedance.

Note that it 1s concern for the 'volatile’ He portions that the recommended hold time of 45 days

was tareeted. Fly ash s well known to provide Hg in a stable solid matrix. The solid NIST

reterence matenial 1633b 1s a fly ash and is recognized as stable to certified levels for periods of years.

b) Instrument Cahibration: all within control limuts

I'ceruty that this data package 1s in compliance with the terms and conditions of the contract.

both technically and for completeness. for other than the conditions detailed above.

In addinon. [ ceruty. that to the best of my knowledge and belief, the data as reported are true and accurate.
Release ot the data contamed in this data package has been authorized by the cognizant laboratory

otticial or his her designee. as venitied by this signature.

7T C N
. { i
. A - k [ '
SRR | Phi2

Ronald A .\1;1;’0(1. Principal Scr. Ph.D.C.Chem.

Date
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2. ANALYTICAL DATA REPORT



Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Bob Zimperman Contact: Ron McLeod
Client Name:  Energy Environmental Research Project: AN991211
Project: 3749-040 Date Received: 99 1028
Project Dese: Intermountam Power Plant - Utah Date Reported: 99 12 10
Address: 00T Irvine Blvd Submission No.:  9J1198

Irvime. CA Sample No.: 064669-064071

092618-1204

Fax Number: Q408371943
Phone Number: 949-332-18023

NOTES: "' = not analvsed '<' = less than Method Detection Limit (MDL) 'NA' = no data available
LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids dara is based on dry weight except for biota analyses.
Organic analyses are not correcred for extraction recovery standards except for isotope

dilution methods, (i.c. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Mutnods ased by PASC are based upon those tound in 'Standard Methods for the Examination of Water and
Woastewater s Nineteenth Bdinons Other methods are based on the principles of MISA or EPA methodologies.

New York State ELAP Tdentutication Number 10736,

Vi wark recorded heren hus been done m accordance with normal professional standards using accepted testing
meihoaoiogiess quabiny assurance and quahity control procedures except where otherwise agreed 1o by the chient
Amgresnnz company inwriimye - Any and all use of these test results shall be limited to the actual cost of the
pertnent undivsts dones There 1s no other warranty expressed or implied.  Your samples will be retained at

PASC for g penod ot three weeks from receipt ot data or as per contract.

COMMENTS. Revision 99 12 10:KMNO4 Data

Certified by: >~ =~ ~ e Pa

a

o
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12/10:99 PASC - Summary of Analysis Pre. Dates Page MS-7 of 7

Date of Sample Prep: 99/11/11 99/11/18
Batch Code: 1110INPO
Mercury - H202 064669 99
064670 99
064671 99
064673 99
064674 99
064675 99
064676 99
064678 99
064679 99
064680 99
Run Date: 99.11.10
Date of Sample Prep: 99 11:10
Batch Code: 12093NPR
Mercury - probe rinse 064670 99
064704 99
Run Date: 99 1209
Date ot Sampie Prep: 99 12 09

Client:Energy Environmental Research Project:3749-040
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121099 PASC - Summary of Analysis Pre. Dares Page MS-6 of 7

Batch Code: 1209INFT 1209INFT
Mercury - tilter 064669 99 064670 99
064676 99
064678 99
064679 99
064680 99
Run Date: 99:12/09 99/12/09
Date of Sample Prep: 99°12/09 99/12/09
Batch Code: 12092NFB
Mereury - filter - bulk 0064670 99
0064671 99
064673 99
064674 99
064675 99
Run Date: 99:12,09
Date of Samiple Prep: 99-12/09
Batch Code: 11181BHY
Mereury - hvdroxviamime 064669 99
064670 99
Run Date: 99 11:19
Date of Sample Prep: 991118
Batch Code: 11172NKC 11172NKC
Mercury - KO 004669 99 064676 99
064670 99
064671 99
064673 99

064674 99
064675 99
064678 99

064679 99

064680 99
Run Dute: 99 11.17 99/11/18
Date of Sample Prep: 99 1117 99/11/17
Batch Code: ITTT1INM4 11183BMN
Mercury - KNnO4 004669 99 064701 99

06467099 064702 99
004671 99 064703 99
06467399 064705 99 -
064674 99
064675 99
064676 99
004678 99
064679 99
064680 99
Run Date: 99.11/11 99/11/18

Client:Energy Environmental Research Project:2749-040



12/21/99 PASC -

NIST 1633b
Client ID: Coal Ash
Lab No.: 060279 99
Date Sampled: 99/10/15
Componcent MDL  Units
Mercury 0.04 mgkg 0.12

Certificate of Analysis Pagc 6 of 8

NIST 1633b
Coal Ash

060279 99
99/10/15
Certified Value

0.14]

Client: TRC Environmental Corporation Project:26046
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LDC AUTOSANMPLER RUNLOG (MERCURY)

Date: qq /9? OQKDA\ Run Code: M6 2 Mataix: ,_"‘_{ﬁ .
Analyst: ___MQ___ Units: (see comments) voL: 00! -
a1 Oig. F.| DIl F. Zcaoa 0 taiL Conc. | F.Conc. |%R| |Cup Oil. F. Zenoa (O tai. Coac. | F.Coac. | R
1 Primec (ICV) 41 | L1 OA 2NFS —
2| Dumy (BtK) 42 v
3 | std 1(S1) oo | 43 AHCI209 S
T Std 2 (52) Q.6 44 LR (A 7
s | T | sy 1.0 [ 45 L 1207 DS —
T T s(d 4 (S4) 16 46 i’
7 T Std 6 (S5) 2.0 A7 64613
8 saecs | 26 48 v
_9_ ] cv ) 49 é%b?& D
_16— ] B (Sd 1 50 [}
(1] D4 (std4) | 51 byL713 £
(12| s 378 52 A
:1__3: oAt - 12EY ] s3 cyb1® D3
4] 1 L1209 N 54 v
G5 || BLiok 55 L4610
16 BSLIFA S ] —5_6_ U
— 0 v | o 57 eey
E | pojast 58 V)
19 ’ 59 pd_ 6467 —
20| | | é6g678 | 60 Cue1¢
_%l_____________il 61 v . ]
| 22| 7¢ o 62 L4615 L
23 ' 63 ! o
24) 85 I Blilo9  |Zer&
25 (A G5 ) u : ——j
26| 7% o | 66 Bugpog S I -
27 o 67 i _,_‘
28| ‘- b46eT 68 BLIG & -
29 ) 0" 69 i/ __/-j
30 LY 70 G461 __’_
31 u 71 v _____’
32 4676 72 g g10Y -
33 Y 73 v -1
34 cev 74 Ly 3R] -
|35 o) 75 U j_,,__
36 oY 76 Ly 893 [ —
37 46T 77 1 L
B - it vq 8 Boaed  estMb  ——
39 4G%0 & 7 S
[470 N | ‘ 80 e\ \/_/L_,,
Comments: s “HGI4TT aad “MISA12" units are expressed inmg/L notug/l. . ‘

{CV = 1.5 ugh, CCV= 1.0 ug/L, Blank Spike =

1.0 ugfL for liquid samples.

T~ _a~ ~ev e~ 4 0malka, Blaak Spike

= 1.0 mgrkg for solid samples.



LDC AUTOSAMPLER RUN LOG (MERCURY)

0d0.7

Vi

Date: ‘ ’2 ‘&?&f) Ruan Code: MGov Matax: __,ﬁ_———'” : :
Aqalyst: MG "Units: [ﬁgg (see comments) poL: _0 ‘O< -
4] Dig. F.| Dit. F. Zcaoa (0 i Cone. | F.Conc. | ¥ R]| [Cup| Oig-F. il E. Zenoa (0 tait. Conc. | F.Coac. | % g )
1 Primec (CV) 41 1} 7019 —
2| ° Ouvmy (B(K) . 42 106(9>
3 std 1(s1) 0.0 : 43 u —
4 Std 2 (S2) 0.6 44 ceV T
s Std 3 (S3) 1.0 45 A E—
6 T | std4(s4) 16 46 pY ]
7 Std 6 (S5) 2.0 47 10|14
8 Std 6 (S6) | 2 E 0
9 cv ‘ 49 RS ]
10 8 (Sd ] . 50 N
11 D4 (Std 4) 51 q%%b
12 52 N
13 53 (oq 8‘6@ D
14 54}
15 __f——‘ 55| éq T S .
7] [ I N R ) 115 (9‘{3%6 DS
D ] ,
19 o 59 14 55671
20 < _ ’ | 60 v '

g |21 _CeT Hf | R w6 astsd |
22 )5 62 U t |
23 D+ R 63| BCiz209 |w3b |
24 beiaef 1838 64 y 1
25 T 65 B 120G S ]
26 pLIdeq > REE o |
27 o 67 ooV \
28] pLIAYT DS 68 3 | -
29 i 69 DSy |
30 EIEE 70 AClv G DY o
31 v 71 ) o
32 70iq93 O |2 e | 7023¢ -
33 i I R KL o - L
34 7ol93 5 74 7033>6 D [
35 " 75 h I
36 (EEE:Y 76 Toa2c S I —
37' 0 7 " I -
38 oq 884 78 0336 DS I
39 \) 79 VY M -

[« o9l | 50 703355 I I

Comments:

eee (G347 and “MlSA12“ uai

its are expressed inmg/L not uglL .

{CV = 1.5 ugfl,

CCV =

= 1.0 ug/L, Blank Spike = 1.0 ugfL foc liquid samples.

T~ - m~ ~ev e 10 malkqg, Blaok Spike = 1.0 mg/kg foc solid samples.



EPA 7470 WATER PREPARATION LOG - MERCURY 000 . 8 DG7470HG
DGHGLEACH, DG29HG***

Calibration Solutions: **Conc. Check List
[#] I.D. | *Conc. [Spike . Entered Digest Code/labels
amples poured out
1 Blank/Dummy 0 ppb |[None 0.0 cids added
2 Standard 1 0 ppb _|None 0.0 eagents added
3 Standard 2 0.33 200 ul of 0.05 ppm |V working standard 0.5 Samples spiked
4 Standard 3 0.67 400 ul of 0.05 ppm |V working standard 1.0 ath at 95 degrees C
) Standard 4 1.0 600 ul of 0.05 ppm IV working standard 1.5 amples digested
6 Standard 4 1.0 600 ul of 0.05 ppm IV working standard 1.5 droxylamine HC| added
7 Standard 5§ 1.33 800 ul of 0.05 ppm IV working standard 2.0 Samples bulked and mixed
7 Standard 6 1.67 1000 ul of 0.05 ppm |V working standard 2.5 ack order checked
[ #] Sample I.D. [ B.Code [Init.Vol.] F. Vol. | Dil | Comment ]

g [CV mit. Calibs Verity 30 ml | 1 X |1.5 ppb = 600 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.

(Processed Blank)

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std interm.
102 (s

(Duplicate sample) ,

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures{Std Interm.
(Duplicate Spiked sample) '

© | N o | s jw N

-
o

488 | 20ml | 30 ml | 1 X |1.0ppb =400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.

(Processed Blank)

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
" " " " ‘%DO Ml 9

(Duplicate sample)

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Irgerm.

(Duplicate Spiked sample)

o | N O |O»n

—_
o

Notes: Other Applicable Test Codes: DG28HG-1B, DG29HG-2B, DG29HG-3A, DG29HG-3B, DG29HG-3C
DG28HGI, DG29HGF, DG101AA1, DG101AA2

Prepare 0.05 ppm standards daily




020.9

[#]  sample LD [ B.Code | Init.Vol.] F.Vol. [ Dil | Comment

41

20 ml 30 ml | 1 X |1.0 ppb = 400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.

42 (Processed Blank)

43

" " " " |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.

44

[G)OW\.QA

45 (Duplicate sample)

46

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.

-

47 (Duplicate Spiked sample)

48

49

50

51

S2§

53¢

54

oloj~vw~jlojojajwwn

55

-
o

S6

Comments

* concentration based on 30 mi final volume, ** concentration based on 20 mi final volume

L1

group of several Method 29 testcodes

Dilution factor of 1.5 is corrected by entering the calibration concentrations listed above

Procedure/Methodology:
Prepare 25 ppm Intermediate stock (if required) by pipetting 625 ul., of 1000 ppm Stock to 25 mi final volume of 2% HNO3

W O ~NO A WN

G e =
n s W N > O

Prepare 0.05 ppm Working stock daily by pipetting 200 ul., of 25 ppm Stock to 100 mi final volume of 2% HNO3
Using the LIMS Screen "SCNDIG" enter the required samples into LIMS

Using the labeling program, "DIGLBL", retreive the "SCNDIG" list and create labels for the required samples.
Label the falcon tubes appropriately .

Transfer a 20 mi. aliquot of well mixed sample into the designated falcon tube

Spike the tubes as indicated in the comment sector of the digestion sheet

Add 0.5 ml. of conc. Nitric Acid (HNO3), and 1 ml. of conc. Sulphuric acid, (H2S04), to each tube

Add 3 mi. Potassium Permanganate (KMnO4), colour should remain for at least 15 minutes

Add 1.5 ml. of Potassium persulphate, (K25208), to each tube

Mix samples, cap loosely and place in a water bath @ 95 degrees C for 2 hours

Remove tubes and allow to cool to room temperature

Add 1.0 ml. 20% Hydroxylamine Hydrochloride to each tube

Recap tubes and shake until the Potassium Permanganate (KMnO4) is destroyed and sample becomes colourless
Dilute the sample to a final volume of 30 ml., cap and mix well

REFERENCE STANDARDS/SPIKING SOLUTIONS:
Source: Inorganic Ventures Standard, see standard tracking binder for current lot and expiry date information

Icv/ICCV STANDARDS:
Source: High Purity MESS-ZENO 30/QCA Standard, see standard tracking binder for current lot

INTERNAL REFERENCE STANDARD: (2 ppb in 10% HNO3)

Source: EPA WS 378 or SPEX CertiPrep Trace Metal - Water Supply, see standard tracking bin

and expiry date information.

All

reagents used are of a grade suitable for mercury analyses

der for current source, lot

Revision 980722LD
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(LDC AUTOSAMPLER RUN LOG (MERCURY)

02028

Date: A. [l (4 Rua Code: MG O tMatax: .__/_’"j_ﬁ____—
analyst: MG Units: _£49 (sce comments) moL: _©0-0' -
i oig. .ot ] Zeaoald (i Cone. | F.Conc. | % R] [cup| Dig.F. DiLE|  ZenoalO (ait. Conc. | F.Conc. | % i ]
1 Pricrec (ICV) 41| 10 | 657006
2 Duavny (Blk) 42 v
3 std 1(51) 0o | 43 bs 107 T
4 S1d 2 (S2) 0.6 44 Vv . T
s Std 3(53) 1.0 45 eS10%
6 Std 4 (54) 16 46 "
7 Std 6 (S5) 2.0 47 by 70‘3
8 Std 6 (S6) 2.6 48 \ u
9 cv 1 49 BLil 19 2MPPO
10 8 (51 50 t
11 D4 (5td 4) | 51 Gt >
12 Ws 378 52 o
13 ORG -REF 53 B il1g o5
14 &L 19 INPO. 54| v
e T | ]ss (O 65710
1 oG s s6| ¢ "
P I I RV 57 wh | GSHE— ey
R I P 3 B I .2
19 ] R W | sHE—S DY R
20 10 | | 65702 ~ | {eojr0 bsT116 D ‘
21| 4 | o I N R S0 D 1
22| Gs7C2 P 62 Ls70 5 }
23 " 63 ! ____Jl
2 | 165702 5 | 64 L5710 DS o
25 (@ e v __,J
26 LsT704 DS RS os7N ___‘[
27 v R o o
28 L A 5693 68 6STIR __'l
29 o 69 v __,_I
30 657101 70 6s113 ___/_-—————{
39 1t 71 4 [
32 LST03 72 ST N S
33 \( " 73 IY: R S
34 cev 74 Ls115 I
35 o 75 u I
36 U 76 LSTI6 1
37| {0 S T0Y LT / " NS -
38| , o 78 IRUN 2o |1
ag| | 6570S 79 t o
ég @ v 80 C[/‘J ) 3 L__/_.—L,-—
Comments: ass “1G-347° and “MISA12“ units are expressed in mg/L notug/L .

(CV = 1.5 ugfl,

CcCcVv

(14 F maka GOV = 1.0 mglkg, Blank Spike =

= 1.0 ug/L, Blank Spike = 1.0 ug/L for liquid samples.

1.0 mg/kg foc solid samples.




LDC AUTOSAMPLER RUN LOG (MERCURY)

N .
020.2¢

g

Date: Q9g-(l: 19 Rua Code: _ M&O ! Matdix: __/MPC-
Analyst: _ M6 Units: 7&9____ (see comments) MoL: _ O-Oi -
1 Dig. F.|Dil. F. Zénoq (0 {aiL Coac. | F.Conc. | %R Cup| Dig.F.| Dl F. Zenoa (O fait. Coac. | F.Conc. “R
1 Pricer (ICV) ‘ 41 | (8063 P
2 ° Dummy (BIK) 42 b3 s
3 Std 1(51) 0.0 43 A —
4 Std 2 (S2) 05 44 s —
s Std 3 (S3) 1.0 45 (%% Co
6 Std 4 (S4) 16 46 659713
7 Std 6 (S5) 2.0 47 08315
8 Std 6 (S6) 26 48 65852
9 cv . 49 ceN
10 G (st 1) - 50 | 5
11 D4 (Std 4) 51 DY
12 s2| | , 5
: =
T _ |
15 1 |ss
16 | |56
17 T 57 :___
18 se| ||
19| 1 |59 ]
20 ‘ ’ 60 :____
A 6 [ 51 I
22 P 02 o
23 oLhlg 5 63 ]
24 T 1 |64 o
25 Goeiny pd 65 |
26 1 ] |es ]
27 /o | g3 67 o
28| ‘| V¥ t 68 ___1
20l U3 | Vap| G 10 |uworen®o 69 _
o ¢ | ¥ " " 70 /_____J
310 | Vo | 64670 DitesTe1p 71 _,__‘
2|y |V | } 72 I
33 ws 378 73 I S
34 OLG. REF 74 I
35 acy 75 //
36 % 76 o
37 DY 77 [ —
38 bLig  |OTAS 78 [ —
39 ISR 79 N
|40 65603 80 L
Comments: ase G347 and "MISM 2 units are expressed in mg/L. not ug/L
(CV = 1.5 ugfL, CCV = 1.0 ug/l, Blank Spike = 1.0 ug/L for liquid samples.
(~\f 1 £ mafka. CCV = 1.0 mglkg, Blank Spike = 1.0 mg/kg for solid samples. S
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LDC AUTOSAMPLER RUN LOG (MERCURY)
Date: q4q.11.17 (wr Run Code: MGouv Matax: __ﬁ__————, p- .
Analyst: _____’\i(?.___ Units: 7[%___ (sec comments) MOoL: -
ap| Big. F. | Dil. F. Zcaoa (O il Conc. | F.Conc. | % R| |Cup| Dig-F.| DL €. Zenoa (0 {ait. Conc. | F. Coch_m
1 Prmec (ICV) 41 7 i 5773'7 T
2 ° Dummy (BHK) ‘ 42 v
3 Std 1(s1) 0.0 43 5793% —
4 Std 2 (S2) X 44 v v . T
s Std 3 (S3) 1.0 45 57933 T
6 Std 4 (S4) 1.6 46 " ]
7 Std 6 (S9) 2.0 47 eV
8 Std 6 (S6) 26 48 b
9 cv ‘ 49 DY
10 B (Std 1) 50| A ZNKCT
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