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FOSSIL ENERGY RESEARCH CORP.

ISOKINETIC TEST DATA SUMMARY

Test Program Information

Client Tri-State Data input by MDM
Plant/Unit Craig Unit 1 Method| Ontario Hydro
Sample Location E APH Exit Stack Area, ft* 270.9
Fuel Coal| Sample Train ID 1-FERCo
Fuel F-factor, dsct/MMBtu 9780| Meter factor, Y 1.001
Ref Temp, F 68
Pre-test Information
Test Number 1-Inlet-Hg 2-Inlet-Hg 3-Inlet-Hg Average
Pitot Factor, C,, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 24.08 24.14 24.19 -
Sample Time, min 125 125 125 -
Nozzle Diameter, in 0.187 0.188 0.187 -
Sample Train Data
Meter Volume, acf 59.390 64.361 65.050 -
Static Pressure, iwg -16 -16 -16 -16
AP, iwg 0.7526 0.7839 0.7974 0.7780
AH, iwg 0.71 0.79 0.81 0.77
Meter Temp, F 92.6 95.4 91.8 93.3
Stack Temp, F 249.3 254.7 244.2 249.4
Water collected, g 89.3 95.4 92.8 92.5
0,,% 7.32 7.24 7.69 7.42
CO,, % 12.87 13.33 11.86 12.68
__Start time/stop time|  0824/1038 1230/1443 0820/1044
Sample Train Results
Std Sample Vol, dscf 45.811 49.530 50.494 48.612
Std Sample Vol, m"3 1.297 1.403 1.430 1.377
Std Moisture Vol, dscf 4.215 4.503 4.380 -
Moisture, % 8.43% 8.33% 7.98% 8.25%
Dry Molecular Weight 30.35 30.42 30.20 -
Wet Molecular Weight 29.31 29.39 29.23 29.31
Stack Gas Velocity, ft/s 63.93 65.33 65.50 64.92
Stack Gas Flow, wacfm 1,039,040 1,061,695 1,064,583 1,055,106
Stack Gas Flow, dscfm 542,190 551,820 564,952 552,987
Isokinetic Ratio, % 96.02 100.92 101.57 -

Mercury catch, ug

Particulate
Oxidized 0.33 0.31 0.17
Elemental 3.56 2.70 2.10
Total 3.89 3.01 2.27 3.06
Mercury catch, ug/m+3
Particulate : 0.06
Oxidized 0.254 0.221 0.119 0.20
Elemental 2.744 1.925 -1.469 2.05
Total 3.00 2.15 1.59 2.24
Mercury catch, Ib/10% Btu
Particulate 0.055
Oxidized 0.239 0.206 0.115 0.186
Elemental 2.573 1.795 1.416 1.928
Total 2.81 2.00 1.53 2.114
Mercury, Ib/hr
Particulate il 8| 2.27E-04
Oxidized 9.86E-04 8.40E-04 4.80E-04 7.69E-04
Elemental 1.06E-02 7.32E-03 5.93E-03 7.96E-03
Tt 64 8.73E-03

Tables.xIs Craig 1 Hg Inlet
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FOSSIL ENERGY RESEARCH CORP.
ISOKINETIC TEST DATA SUMMARY
Test Program Information
Client Tri-State|  Data input by MDM
Plant/Unit Craig Unit 1 Method| Ontario Hydro
Sample Location Stack| Stack Area, ft° 614.4
Fuel Coal| Sample Train ID 3-WCS
Fuel F-factor, dscf/MMBtu 9780|Meter factor, Y p 1.006
Ref Temp, F 68
Pre-test Information
Test Number 1-Stack 2-Stack 3-Stack Average
Pitot Factor, C, 0.84 0.84 0.84 -
Barometric Pressure, in Hg 23.83 23.89 23.94 -
Sample Time, min 120 120 120 -
Nozzle Diameter, in 0.225 0.225 0.225 -
Sample Train Data
Meter Volume, acf 67.684 75.911 74.890 -
Static Pressure, iwg -0.70 -0.70 -0.68 -0.69
AP, iwg 0.4910 0.4924 0.4964 - 0.4933
AH, iwg 0.80 1.00 1.00 0.93
Meter Temp, F 83.1 85.2 81.2 83.2
Stack Temp, F 147.9 147.4 135.6 143.6
Water collected, g 137.1 188.1 162.1 162.4
05, % 7.16 7.1 7.18 7.15
CO,, % 13.02 13.45 12.31 12.93
Start time/stop time 0832/1148 1230/1512 0820/1126
Sample Train Results
Std Sample Vol, dscf 52.849 59.229 58.988 57.022
Std Sample Vol, m"3 1.497 1.677 1.670 1.615
Std Moisture Vol, dscf 6.471 8.878 7.651 -
Moisture, % 10.91% 13.04% 11.48% 11.81%
Dry Molecular Weight 30.37 30.44 30.26 -
Wet Molecular Weight 29.02 28.82 28.85 28.90
Measured Stack Gas Velocity, ft/s 47.15 47.31 46.96 47.14
Measured Stack Gas Flow, wacfm 1,738,100 1,743,825 1,730,904 1,737,609
Measured Stack Gas Flow, dscfm 1,068,895 1,050,318 1,084,528 1,067,914
Corrected Stack Gas Flow, dscfm 1,025,070 1,007,255 1,040,062 1,024,129
Isokinetic Ratio, % 91.7 104.6 100.9 -
Mercury catch, ug
; 0.015
Oxidized 0.15 0.14 0.12
Elemental 2.45 2.70 2.60
Total 2.60 2.84 2.74 2.72
Mercury catch, ug/m-3 -
Particulate 0 0.009 0.01
Oxidized 0.097 0.083 0.072 0.08
Elemental 1.637 1.610 1.557 1.60 )
Tﬂtal 1.73 1.69 1.64 1.69
Mercury catch, Ib/10* Btu
Particulate 0.008 0.007
Oxidized 0.090 0.077 0.067 0.078
Elemental 1.517 1.487 1.445 1.483
Total 1.61 1.56 1.52 1.563
Mercury, Ib/hr
Particulate 3.49E-05 2.77E-05
Oxidized 3.71E-04 3.14E-04 2.79E-04 3.22E-04
Elemental 6.27E-03 6.06E-03 6.05E-03 6.13E-03
Total 6.64E-03 6.38E-03 6.37E-03 6.46E-03

R740 Tables.xIs Craig 1 Hg Stack
01/03/2000



EMISSION CALCULATIONS

Sample Volume and Isokinetics

a. Sample gas volume, dscf
Vi, aq = 0.08342V,, [Py + (H/13.8)(T,of Tn)(Y)
b. Water vapor volume, scf
V, e = 0.0472 V,, (T /528°R)
C. Moisture content, nondimensional
Buo = Vw s/ (Vimsta + Vv sta)
d. Stack gas molecular weight, lb/lb mole

MW, = 0.44(% CO,) + 0.32(% O) + 0.28 (% N,)
Mwwet = dery (1 - Bwo) + 18 (Bwo)

e. Absolute stack pressure, iwg
Ps = Py, + P, /13.6
f. Stack velocity, ft/sec -

: 2992 ~ .28.95
V. =290 C, JAPTs X
¢ P \J Ps MW,

g. Actual stack gas flow réte, wacfm
Q = (V,)(A,)(60)
h. Standard stack gas flow, dscfm

Q= Q(1 - B,,) (T,/Ts)(Ps/29.92)
i Percent isokinetic

17.32 x T, (Vy ol . 528'R
(1-B,) 6 x V, x Ps x Dn? Trot

Particulate Emissions

a. Grain loading, gr/dscf
C =0.01543 (M/Vq <)

b. Grain loading at 12% CO,, gr/dscf
C(12°/. co2) = C (12/%CO0,)



C. Mass emissions, Ib/hr
M = C x Qsd x (60 min/hr)/(7000 gr/lb)

3. Gaseous Emissions, Ib/hr

MW, Ib/lb mole
SV

X Qsd X 60 min/hr

M = ppm x 10°®

where SV = specific molar volume of an ideal gas:
385.3 ft*/Ib mole for T, = 528°R
379.5 ft¥/lb mole for T,,, = 520°R
4, Emissions Rates, Ib/10° Btu
a. Fuel factor at 68°F, dscf/10° Btu at 0% O,

£ _ 10°[3.64(%H) + 1.53(%C) + 0.14(%N) + 0.57(%S) - 0.46(%0,, fuel)]
68 < HHV, Btullb

b. Fuel factor at 60°F
Feo = Fes (520°R/528°R)
c.  Gaseous emission factor

MW, Ib
b1 F,_ 209
b mole ~ SV 20.9-%0,

Ib/10° Btu, = ppm, x 10 x

d. Particulate emission factor

11/b X F x 20.9

b0 Btu=Cx — 10 __209
OB =Cx —rsoar 20.9-%0,

These calculations are routinely performed on FERCo's computer.



Nomenclature:

A, = stack area, ft?
Buo = flue gas moisture content
Cio0co2 = particulate grain loading, gr/dscf corrected to 12% CO,
C = particulate grain loading, gr/dscf
C, = pitot calibration factor, dimensionless
Dn = nozzle diameter, in.
F = fuel F factor, dscf/10° Btu at 0% O,
H = orifice pressure differential, iwg
| = % isokinetics
M, = mass of collected particulate, mg
M, = mass of emissions species i, lb/hr
MW = molecular weight of flue gas
MW, = molecular weight of species i
NO,: 64
CO: 28
SO,: 64
HC: 16
X = sample time, min.
AP = average velocity head, iwg = (72',3)2
Proar = barometric pressure, in. Hg
Ps = stack absolute pressure, in. Hg
Psg = stack static pressure, iwg
Q = wet stack gas flow rate at actual conditions, wacfm
gsd = dry stack gas flow rate at standard conditions, dscfm
SV = specific molar volume of an ideal gas at std conditions, ft*/lb mole
Tm = meter temperature, °R
T oot = reference temperature, °R
Ts = stack temperature, °R
V, = stack velocity, ft/sec
Vi = volume of liquid collected in impingers, ml
Va = dry meter volume uncorrected, dcf
Vi s = dry meter volume at standard conditions, dscf
Vi s = volume of water vapor at standard conditions, scf

meter calibration coefficient



FOSSIL ENERGY RESEARCH CORRP

23342 C SOUTH POINTE, LAGUNA HILLS, CA 92653 (714) 859-4466
Date Cperator
Sampling train Checked by
Site Used for runs

1. C, (for S-type pitots) ‘ =__
2. P, (barometric pressurs at location) =
3. D, (nozzle diameter inches) A =
4. B, (moisture in gas stream, percent) =
\
5. P, (barometric pressure at meter, in Hg) =%Ai- +Py =
6. AH@ (pressure differential of orifice in meterbox, H,0) =
stack static
7. P, (stack pressure, in Hg) = P, + —FEESSUre (H,0) =
13.6 -

8. T, (average stack temperature, °R) = °F + 460 = °R
9. T. (average meter temperature, °R = ambient + 20°F + 460 = °R
10. My (molecular weight of stack gas, dry, Ib/io mole)

= (0.44 x % CO:) + (0.32 x %0, + (0.28 + % N,]

= {0.44 x ) + (0.32 x ) + (0.28 + ) . =
11. M, (molecular weight of stack gas with water vapor, Ib/lb mole)

= [Mg x (1-BL)] + (18 x B,]

= [ x (1-_ N+ (18 x ] = —
12. K = (846.72) (0, (AH@) C,) (18,7 [m, ] [ 7, | [ T.]

M,J P,..j T,}
K = (846.72) ( o) )7 ( P ) ) L )
K=_____
AH = KAP
Correlation Chart
AH | AP

K-Factor Calculation Form



Calculations to determine mercury as Ib/10"? Btu in fuel

Mercury | =| Mercury |x| 1.E-06 | x (1-H20) / HHV *| 1.E+12
Ib/10'? Btu ppm dry Ib/Btu

Example, Craig 1 Test 3

1.69 =| 0021 |x[1.E-06] x| 08192 |/ 10,200 | *| 1.E+12
Ib/10" Btu ppm dry Ib/Btu

Calculations to determine mercury as Ib/hr in fuel

Mercury | =| Mercury |x| 1.E-06 | x (1-H0) X coal flow
Ib/hr ppm dry Ib/hr as-fired

Example, Craig 1 Test 3

0.0072 =| 0.021 |x|1.E-06]| x 0.8192 X 418000
Ib/hr ppm dry Ib/hr as-fired

Calculations to determine gas flow rates from fuel input

l

Oxygen based
Flow =| fuelflow |x| HHV | x | Fd-factor | x [20.9/(20.9-O,)| / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

Example, Craig 1 Test 3
1,058,659 | = | 418000 |x| 10200 | x 9780 X 1.523 / 60 / 1,000,000

dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

Carbon based
Flow = | fuelflow {x| HHV | x| Fc-factor | x 100/CO, / 60 / 1,000,000
dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

Example, Craig 1 Test3 |

1,038,736 | =| 418000 |x| 10200 | x 1800 X 8.121 / 60 / 1,000,000

dscfm Ib/hr Btu/lb dscf/mmBtu min/hr

FERCo R740 Tables.xls

01/03/2000 Mercury calcs



Calculations to determine mercury as Ib/10'? Btu in gas

Mercury =| Mercury |/|Samplevol| x | 2.20.E-09 | x 9780 *120.9/(20.9-0,) | * 1.E+06
Ib/10" Btu ug/sample dscf Ib/ug f-factor dilution 10"%/10°
dscf/10° Btu correciton

Example, Craig 1 Test 3 Stack Total Mercury

1.522 = 2.74 / 58.99 x| 2.20.E-09 | x 9780 X 1.523 * 1.E+06
Ib/10" Btu ug/sample dscf Ib/ug f-factor dilution 10'%/10°
dscf/10° Btu correction

Calculations to determine mercury as Ib/hr in gas

Mercury | =| Mercury |/|Samplevol| x | 2.20.E-09 | x Gas flow | x 60
Ib/hr ug/sample dscf Ib/ug dscfm min‘hr

Example, Craig 1 Test 3 Stack Total Mercury

0.00637 = 2.74 /| 58.99 x| 2.20.E-09 | x 1040062 X 60
Ib/hr ug/sample dscf Ib/ug dscfm min/hr
FERCo R740 Tables.xls

01/03/2000 Mercury calcs 2



Worksheet for bypass flow calculations

Craig Unit 1 Mercury ICR Tests

Run 1 Run 2 Run 3 Average
Assumed outlet temperature 113 120 114 116
Corresponding outlet moisture 11.8 14.3 12.1 13
Inlet moisture 8.43 8.33 7.98 8.25
Inlet temperature 249 255 244 249
Stack moisture ' 10.91 13.04 11.48 11.81
Stack temperature 148 147 136 144
% bypass based on temperature 26% 20% 17% 21%
% bypass based on moisture 26% 21% 15% 21%
Approach
Outlet temperatures were not available. Since outlet moisture is a function
of outlet temperature, and inlet and stack temeprature and moisture values are
available.
The approach used is:

1.

Estimate an outlet temperature. Calculate bypass using this temperature.

._Determine the saturation moisture corresponding to this outlet temperature.

Calculate bypass using this moisture. | | |

. _Compare the bypass values calculated using the temperature and moisture.

2
3.
4
5

._Repeat until the two values are within 2%. | |

12/01/1999 MDM
12:46 PM FERCo

Craig 1 Hg Report Tables.xls
Bypass



Data Tracking Log

Test Unit Craiy |
Test Dates 912 7~?7211ﬁ ﬁ
By Date
Mercury Gas Data
Data taken MM 9/24
Data reduced . "
Entered in spreadsheet ’ "
Field custody taken A "
Lab data received MM /23
Lab data entered MM /23
Results prepared/summarized ~ MM /29
Results entered in report MM 12/]
Coal sample data
Lab data received MM 123
Lab data entered MM 11124
Results prepared/summarized ~ my 14129

Results entered in report MM Al







Appendix B. Raw Field Data and Calibration Data Sheets

Sampling Data

Velocity Traverses

O, Meter Calibration

O, Meter Gas Certificates
Dry Gas Meter Calibration
Pitot Probe Calibration

Stack Flow Adjustment Factor

FERCo-R740-Craig 1
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FOSSIL ENERGY RESEAHCH CQORP.

SAMPLING POINT LOCATION: DATA
EPA Method 1

Plant Cm:&\ \V\\.Q{‘ HTJ .T“eSb Data by MOM
Daté Q/ 2 3/ q”\ Test Lo_cation Eab"L Aﬁ H 0M“€4~

17658+ 8F

{waccasslbl.e- T Bean oveehoad

|

easYé»

inacassble -Cont remore. cap

DIAGRAM OF SAMPLING LOCATION

o Sample In. from In. from
Upstream Dist/Dia._______ || Point | % of Diameter | Near Wall | Nozzle*

Downstream Dist./Dia_

Coupling Length

No. of Sampling Pts.

Stack Dimension
Stack Are, ft?

*Inches from wall plus

coupling length

FERCo-SPLD11/92.



FOSSIL ENERGY RESEARCH CORP.

SAMPLING POINT LOCATION:DATA
EPA Method 1

Plant__ ra'{c\ Pw\km\my Vﬂoe;\ty—f‘“w"(oataby SAANE
Date__4/97/%

Test Location Tréci® 0 <7

8 < p ¢ £ ¢ 4, T
g o o O 0 ) o () @ @
DIAGRAM OF SAMPLIN‘G LOCATION
Sample . ‘In. from In. from
Upstream Dist./Dia. Point % of Diameter | Near Wall | Nozzle*
Downstream Dist./Dia_ [ 4 g9 2.7
Coupling Length 2 72 VA #77
No. of Sampling Pts. 3 5 45.¢ &8
Stack Dimension Lt -7 &7 3 - £73
Stack Are, ft? 5 70 g7/ o7/

*Inches from wall plus

coupling length

FERCo-SPLD11/92




7/ oF 2

, Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

Test No. PR |-Vy Date fé 7/7_f

Client/Unit Coneyg \ ‘ Data by T LT D
Location Drecio © v (nlet loiie)  Start time
' Stop time

Barometric pressure

Static pressure, iw — /57!
b)a::El’ g/(’ E @37
Yaw Yaw
Port Point AP Temp | Angle | - Port Point AP Temp | Angle
1221 g 1 & o524 1o £ S 1Ll 129 1 @&
8 9 o 12971 ,2 qy [ J- AT n
E 123 (w6 (237 [+ 5 L2 [R5 [
g | a 512127 | Jo R 1105849 | »
2 5 | 0,2 | p A ¢ | 78 |25% [—20
e 1 [eg)layy | O 9 | , 971247 |-
< 2 101236 | p 3 1,25 Q265 |-R0
< . ' 52|Q50 yo) 2 7 Y7 —5
a 1 5|28 d [ ' 35 |225 | O
D s | 45129 | 6 H 5 | 1242 | O
) 9 r @5 125§ | O y |, 80|85 | &
[ 3 p$‘l .:736{ o ; cp |259| O
0 2 ‘ tl 292 (4
o | | @B 237 & | | ,es (292 | &
< s | /0 |RSE | o T g | «75125% | o
4 gy 1 27 195 [ p g . 781=z¢/ | o
12 3 .95 |asd | £ J 1. @ 2521 5
< < L0 1293 | 9 2| ¢350242 | S
=l ( [.,2/120 | o ( [ 551835 | ¢
Leak check: Pre-test 6) Manometer zero: Pre-test 0
Post-test Post-test a
Notes/Comments

Cyclonic flow check.xls



A Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

?790?,2

Test No.
Client/Unit
Location P23 ,9 o st
Barometric pressure
Static pressure, iwg - 323"
Yaw
Port Point AP Temp | Angle

Date §é7§

Data by H AT

Start time

Stop time

Yaw

Port Point AP Temp | Angle

T 1 7.7 laoz 1o | 14°°
9 178 (200 | o
s e B3| AT | <~
2 i? 24 &)
[ 1 +82848 [

Leak check: Pre-test
Post-test

Notes/Comments

Manometer zero; Pre-test

Post-test

Cyclonic flow check.xls



FOSSIL ENERGY RESEARCH CORP.
METHOD 1 DATA SHEET

Craig 1 20-Point Traverse

Client: Tri-State Date: 9/21/99
Sample Location: Craig 1 Stack Prepared By: Mark McDannel
3
10.7  Diameters
335.6
inches
0O O«
5.3 Diameters
< A4
Point No. % Dia. Distances
Diameter (in.) 335.60 A B
2.6 8.61 26.61
Upstream (Ft.) 146.825 8.2 - 27.41 45.41
14.6 49.15 67.15
Down Stream (Ft.) 300 22.6 75.89 93.89

34.2 11474 132.74
65.8 220.86 238.86
77.4 259.71  277.71
854 286.45 304.45
91.8 308.19 326.19
97.4 326.99 344.99

- ICoupling (in.) 18

Stack Area (ftA2)  614.29

SO NO O A®WN =

Notes on distances:

A = distance from inside stack wall
to traverse point. ~

B = distance from outside of sample ’
port to probe tip.

Craig M1.xls



Fossil Energy Research Corp.
Preliminary Velocity Traverse and Cyclonic Flow Check Data Sheet

Test No. Prelim Uel.
Client/Unit i S¥ates craig |
Location S yack

Barometric pressure
Static pressure, iwg —.Jo

Yaw

Port Point AP Temp | Angle
llys |_E 5 l.ezligye | <s°
g |.9¢|'“ds | e5°

3 O I"/’y/ <5°

‘L -S| lds7 | &5°°

( 32| IYs | {57

N 5 Sl lysles”®
Yy b3 1Y e | ¢5°

2 58 119« <s*

Z 48 |l4s | Lg*

( 2281496 |/s°

1% 5 .89 114y | «5°
Y 60 |1ysT |« S°

3 .56 | 1ius” | £s°

x! .St o |I14¢ < s°
[ 3y |lde |<5°-

S S S ¥ |]l4s |« s°

Y SY Vs e s

¥ <45 |1ds e s

L |-Yo gy | ¢ s

[ » 50| 194s |« g°

av RFEENLY
Leak check® Pre-test o &
Post-test s
Notes/Comments

Date 9] %{(ﬂf
Data by ]Q
Start time RIc7a
Stop time -
Yaw
Port Point AP Temp | Angle
Manometer zero: Pre-test o &
Post-test o Z

Cyclonic flow check.xls



Portable Oxygen Meter Calibration Summary

Unit Craig 1 Range, % 25

Zero Bottle # ALM12499 |0, Bottle # SA20651 0, Value, % 10.54

Date Location Pre Test No. | Post Test No.  Reading Diff, % O, Diff, % scale Pass?

28-Sep Inlet 1 0.1 0.1 04 Y
28-Sep Inlet 1 10.5 -0.04 -0.16 Y
28-Sep Inlet 2 0.1 0.1 04 Y
28-Sep Inlet 2 10.9 0.36 1.44 Y
28-Sep Stack 1 0.1 0.1 04 Y
28-Sep Stack 1 10.7 0.16 0.64 Y
28-Sep Stack 2 0.1 0.1 04 Y
28-Sep Stack 2 10.5 -0.04 -0.16 Y
29-Sep Inlet 3 0.1 0.1 04 Y
29-Sep Inlet 3 10.5 -0.04 -0.16 Y
29-Sep Inlet 3 0.1 0.1 0.4 Y
29-Sep Inlet 3 10.9 0.36 1.44 Y
29-Sep Stack 3 0.1 0.1 0.4 Y
29-Sep Stack 3 10.6 0.06 0.24 Y
29-Sep Stack 3 0 0 0 Y
29-Sep Stack 3 10.8 0.26 1.04 Y

12/02/1999 MDM Craig 1 O2 cal summary.xls

1:40 PM FERCo

Craig 1 Hg



Instructions:

Perform at the beginning and end of each test day.

Calibrate instrument on air. ,

Introduce-mid range and zero cal gases. Read on lowest instrument scale possible
Linearity specification in +2% of scale (+0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

LN =

- Mid range calgas yalue (0 ,S"\ Bottle #
O-725% ¢c Zero Bottle #
Analyzer ID _ ] o lot ,
Pre-Test No.__{~Iulet Data by MOM Date ¢/ 75/[{?
Post-Test No. »
00(\6 /~ /ALL"(”
Difference
“Gas Value Reading % O, % of Scale Pass?
0 0. 0.\ o4
/1S9 _ /05 7
Analyzer ID _\ylp +
Pre-Test No. Data by Date
Post-Test No._ 2 -\nlo b \ . -
ﬂ)g‘\' 2 -Stxcle
Difference
Gas Value Reading % O, % of Scale Pass? -
0O A\ |
(6.5 & _@ \0‘ .y
Analyzer ID _
Pre-Test No. Data by Date
Post-Test No.
Difference
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day.

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible -

4. Linearity specification in +2% of scale (0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

Mid range cal gas value __ ({0 DA Bottle # S A20¢S |
Zero Bottle #
Analyzer ID __ Sl | .
Pre-Test No._€A (ram| (=5 Data by __| ; 4 M Date__‘? / '2(5/ q¢

Post-Test No. a3t

Difference
Gas Value ~ _Reading % O, % of Scale
¢ _ 0. |
105y 0.7
Analyzer ID ' ' . - .
Pre-Test No. (& Data by V} L Date (- ’E}-—\" K
Post-Test No.
Difference
Gas Value Reading % O, % of Scale Pas
le-5 4 re.s
O !
Analyzer ID _
Pre-Test No. - Data by Date
Post-Test No.
} Difference
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



/X\

Instructions:

N

\

1. Perform at the beginning and end of each test day. C_/\(‘Q “a ‘

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible

4. Linearity specification in +2% of scale (+0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

Mid range cal gas value Bottle #
Zero Bottle #

Analyzer ID

Pre-Test No. Data by _M_ _ Date_7 4 {/4(1

Post-Test No.

Difference
Gas Value ‘ léeading % O, % of Scale
O A
/0.5 10.5

Pass?

Analyzer ID

Pre-Test No. 4 Data by _M Date f/ 27/ ??

Post-Test No. / + _
0518
' Difference ﬁ;yF ( ’:-Lia'C(

Gas Value Readin % O, % of Scale Pass?
e -
2. 0%

Analyzer ID
Pre-Test No. _ Data by Date
Post-Test No.
Difference -
Gas Value Reading % O, % of Scale Pass?

Portable Analyzer Linearity Check



Instructions:

1. Perform at the beginning and end of each test day Cm { 9 k

2. Calibrate instrument on air.

3. Introduce mid range and zero cal gases. Read on lowest instrument scale possible

4. Linearity specification in +2% of scale (£0.1% O, on 0-55 scale, +0.2% on a 0-10%
scale, and +0.5% on 0-25% scale).

Mid range cal gas value / ﬂ 5 Bottle #

Zero Bottle # _A LM (2499

Analyzer ID __ S A % - .
Pre-Test No. Data by V. o

Post-Test No.

Difference
Gas Value - _Reading % O, % of Scale Pass?
o o- 1
Analyzer ID

Pre-Test No. ' Databy _ MM Date 7/ 27/4 4
Post-Test No. / 0571 3. /7%

Difference / 057[ [ -HL.0]
Gas Value Reading % O, % of Scale Pass?
0.
/053 Y/ &
Analyzer ID _
Pre-Test No. T Data by Date
Post-Test No.
. Difference
Gas Value Reading %O, % of Scale Pass?
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NOV-04-1898 19:03 FROM-DELTA AIR QUALITY Lo T14=279-6781 ' T-310  P.014/018 F-773
' 2P KAARIK . 5700 South Alameda Street
: Los Angeles, CAQ0058
Telephone: (213)885-2154
Facsimile: (714)642-6689

CUSTOMER  DELTA AIR P.0 NUMBER
REFERENCE STANDARD: . ;
COMPONENT NIST SRM NO. : CYLINDER NO. ' CONCENTRATION
CARBON DIOXIDE CMIS vs 1674b 52693 : 10.02 %
OXYGEN  GMIS vs. 2658a o SA 9818 10.02%
' i . . ] W
ANALYZER READINGS::
R=REFERENCE STANDARD =ZERQ GAS C=GAS CANDIDATE
1, COMPONENT CARBON DIOXIDE GMIS ANALYZER MAKE-MODEL-S/N  Siemens Ultramat S5 S/N A12-730
ANALYTICAL PRINCIPLE NDIR . ) LAST CALIBRATION DATE  05/15/98
FIRST ANALYSIS DATE - 06/01/98 Co SECOND ANALYSIS DATE
Z 0.00 R 10.00 € 10.10 CONC. 10.12 z R C CONC.
R 10.02 7Z 0.00 ¢ 10.12 CONC, 10.12 R 4 c CONC.
Z 9.00 C 10.12 R 10.02 . CONC. 10.12 z C R - - CONC.
uM % MEAN TEST ASSAY 10.12 % uM % MEAN TEST ASSAY
2. COMPONENT ~ OXYGEN  GMIS ANALYZER MAKE-MODEL-$/N  siemens Oxymat 5E S/N A12-839
ANALYTICAL FRINCIPLE  Paremagnetic c LAST CALIBRATION DATE  05/15/98
FIRST ANALYSIS DATE 06/01/98 ‘ SECOND ANALYSIS DATE
Z 0.00 R™10.02 C 10.54 UONC. 10,54 z TS R c “CBNET —--
R 10.02 Z 0.00 C 10.54 CONC. 10.54 R z [ CONC.
\.,\z.. 0:00 C 10.54 R 10.02  CONC. 10.54 z c R. CONC.
UM % MEAN TEST ASSAY  10.54 % uM % MEAN TEST ASSAY

values not valid below 150 psig

THIS CYLINDERNO,  $A 20651 CERTIFIED CONCENTRATION
ITAS BEEN CERTIFIED ACCORDING TO SECTION EPA-EI0/R97/121 CARBON DIOXIDE 10.12 %
OF TRACEABILITY PROTOCOL NO. Rev. 9/97 : -~ OXYGEN 10.54 %
PROCEDURE 61 - ' NITROGEN BALANCE
CERTIFIED ACCURACY & 1 % NIST TRACEABLE A : _
CYLINDER PRESSURE 2000 PSIG ' o -
|| CERTIFICATION DATE  06/01/98 : - : S A ”2 06S /
il EXPIRATION DATE 06/01/01 TERM 36 MONTH // / o

A - -j 'f' 4 - .
ANALYZED BY CERTIFIED BY . .
/ J0€efy CharLes KWAN W
/ o ~ . -
IMPORTANT

Information contslned horein has bean prepared at your request by qualified experts within Praxair Digt
e analytical methods omployed and ia complate to the extant of the specific analyset performed,

Information for any particular purpose. The information is offered with the understanding hat any use
the fiability of Praxair Distribution, Inc., arising out of the usa of the information contained harsin 8xceo

ibution, Inc. Whlle we balieve that tha information Is accurate within the limits of
wo make no warranty or representation as to the suitabllity of tho use of the
of tha informatlon is at the sol¢ discretion and risk of the user. In no evertt shall
d the fea established for providing such information,
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