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NOMENCLATURE FOR PARTICULATE CALCULATIONS

English Metric
Symbol Units Units
A, in.? m?
C.. gr/dscf* g/dscm*
C.. gr/dscf* g/dscm*
gr/CF
@ stack
C.. conditions g/m?
gr/CF
@ stack
C., conditions g/m?®
C.. Ibs/hr kg/hr
C.. lbs/hr kg/hr
CD
D, in. m
%EA

g 32.174 ft/sec’
%I

%M

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

A-2

Description
Stac!. Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas
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English
Units
mg

18 Ib/lb-mole

mg

Ib/ib-mole

28.96 Ib/ -

tb-mole
b/Itb-mole

"Hg
Absolute

"H,0

lng
Absolute

"H,0

Metric
Units
mg

mg

g/g-mole

g/g-mole

mm Hg

mm H,0

mm Hg

mm H,0

29.92 "Hg 760 mm Hg

ACFM

DSCFM*

21.83 "Hg-
ft*/Ib-mole°R

°F

m3/hr

dscm/hr*

°C

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Description

Particulate - probe, cyclone, and filter

Molecular Weight of water

Par.iculate - total

Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

A-3

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

Stack Gas Volume at 29.92 "Hg,
528°R, dry

Universal Gas Constant

Average Gas Meter Temperature
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English

Symbo’ Units
T, min
T, °F

T e 528°R
V. ft°
Vm,,. dscf*
V, fpm
V., ml
Vw scf*

P.. 0.0752 lbs/ft®

Puwster 1 g/ml

Do 62.32 Ibs/ft?

Metric
Units
min
°C

293°K

dscm*

m/sec

ml

scm?*

Description
Net time of test

Stack Temperature
Standard Temperature

Volume of dry gas sampled @ meter
conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
silica gel

Volume of water vapor collected @
standard conditions

Density of Air
Density of Water

Density of Manometer Qil

- Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

A-4




EXAMPLE CALCULATIONS

1. Volume of dry gas sampled at standard conditions.*

L P
T b
Vm,, = Vm i 13.6
T+ 460 P
[Pb + 3”’
Vm,, = 17.65 Vm |—— 135 _ gser
T+ 460

Vm,,, = dscf x 0.028317 = dscm

2. Volume of water vapor collected at standard conditions.*

Vi - (VW - gms Soz - gms HZS) pwarer R Tsrd

ges P, M 453.6

std water

Vw

s = 0.0472 (V,, - gms SO, - gms H,S) = scf

Vw

gas

scf x 0.028317 = scm

3. Percent moisture in stack gas.

VW 385
%M = g x 100 = %
Vm_, + ngas

std

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-5
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4. Mole fraction of dry gas.

_ 100 -%M
100

d

5. Average molecular weight of dry stack gas.

f 1
MW, = | %CO, x —=|+|%0, x —2_|+|%N, x 28
| 00| 10
6. Molecular weight of stack gas.
MW = MW, x M, + 18 (1-M ) = _b g/g-mole
Ib-mole

7. Percent excess air at sampling point.

100 (%0, - (0.5 %CO)]
0.265 (%N,) - (%0, - (0.5 %CO)]

%EA =

8. Stack Pressure.

. Stack Pressure "H,0
13.6

= "Hg Absolute

P, = "Hg Abs. x 25.4 = mm Hg

A-6

0,

+1%CO x

= /b/lb-mole
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9. Stack velocity at stack conditions.

2
Vs = C 60 29 x Pman X Psrdx MWaI., X (TS + 460) x APs
P 12 x p,;, x Po x MW x T,
Y2
- ' Y IYVE average =
s ° | 7P x MW ge = fp
V., = fom x 0.00508 = m/sec

10.

11.

a

Q

a

* 29.

Dry stack gas volume at standard conditions.*

0.123 V. x A xM,x P
= s : 2 = DSCFM
T, + 460

= DSCFM x 1.6990 = dscm/hr

Actual stack gas volume at stack conditions.

= 2% _ ACFm
144

= ACFM x 1.6990 = m?3hr

92 "Hg, 68°F (760 mm Hg, 20°C) A-7
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12. Percent isokinetic.

Vm,, x (T, + 460) x P, x 100 x 144 in?/ft?

%/ = -
nxD,
Myx Toyx Pox T, x V_( )
1038 x Vm_,, x (T, + 460)
%! =
M, x P, x T, x stD,,z
13. Particulate - probe, cyclone, and filter.
c. = my X 1 gr
Vm,,  64.8 mg

mf
C,, =0.0154 x = gr/dscrfx
Vm

std

C,, = gridscf x 2.290 = g/dscm «

14. Particulate total.

m
C, =0.0154 x — = gri/dscfx
Vm

std

C,, = gridscf x 2.290 = g/dscm

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-8
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15.

16.

17.

Particulate - probe, cyclone, and filter at stack conditions.

Ps (Tstd)
Car = Can X X Md
P 1T -460)
17.65 x C,, x P, x M,
C, = - = gr/CF

T, + 460

C, =griCF x 2.290 = g/m?

Particulate - total, at stack conditions.

17.65 x C,, x P x M,
w = - = gr/CF
T, + 460

C,, =griCF x 2.290 = g/m?

Particulate - probe, cyclone, and filter.

C,, =C, xQ, x 60 minx 116
1 hr 7000 gr

' C,, =0.00857 x C,, x Q, = lbs/hr

C,, =1Ibs/hr x 0.4536 = kg/hr

A-9
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18.

19.

20.

* 29.92 “Hg. 68°F (760 mm Hg, 20°C)

Particulate - total.

C, =0.00857 x C, x Q, = Ibsihr

C,, =Ibsihr x 0.4536 = kglhr

Mercury — ug/dscm
ug/dscm = ug = (Vmgg x 0.028317m3it’)

Mercury — Ibs/10"? Btu
Ibs/10™ Btu = ug + Vmgg x (2.205 x 10°Ibs/ug) x Fg x [20.9 + (20.9 — 02)] x (1.0 x 10%)

Fq = Oxygen based F factor of 9,780 dscf*/million Btu

A-10
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95BRM!1
JOB NAME: FIRST ENERGY
LOCATION: SHIPPINGPORT, PA
UNIT TESTED: UNIT NUMBER 1B SCRUBBER INLET DUCT
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS
| | | I I
RUN # | | 1 2 | 3
I | I I |
I | I I I
DATE | | 09/21/99 | 09/21/99 | 09/22/99 |
| | | | |
I I I | |
BEGIN I | 1212 | 1742 | 0900 |
TIME I | | | |
I | | | I
END | | 1450 | 2008 | 1118 |
TIME | I | | o
| I | | I
P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.21 | 29.21 | 29.22 |
| (mmHg) | (742)| (742)| (742)]
I I I I |
P(m) | ORIFICE PRESSURE DROP "H20 | 0.443 | 0.458 | 0. 374 |
I (mm H20) | (11.3)| (11.6)] 5)]
I | | | I
V(m) | VOLUME DRY GAS SAMPLED ft.A3 | 47.324 | 49.408 | 43.052 |
| @ METER CONDITIONS (mr3) | (1.340)| (1.399)| (1.219)|
I I I | |
T(m) |  AVERAGE GAS METER DEGF | 1| 61 | 69 |
| TEMPERATURE - (DEG.C) | (16. oo )| (16.00)} .00)|
| | | I |
V(m(std])* | VOLUME DRY GAS SAMPLED DSCF | 46.882 | 48.948 | 42.012 |
| @ STANDARD CONDITIONS*  (DSCM) | (1.328)] (1.386)| (1.190)
| I I | I
V(w) | TOTAL WATER COLLECTED, mi | 78.2 | 74.4 | 63.5 |
| IMPINGERS & SILICA GEL | | | |
I I | | I
V(w[gas]) | VOLUME WATER VAPOR SCF | 3.691 | 3.512 | 2.997 |
| COLLECTED @ STANDARD (SCM) | (0.105)] (0.099)| (0.085)]
| CONDITIONS* | | | |
%M | MOISTURE IN STACK GAS % | 7.30 | 6.69 | 6.66 |
| BY VOLUME | | I I
| | I | |
I I I | |
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) A-11
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SOURCE EMISSION CALCULATIONS

FIRST ENERGY
SHIPPINGPORT, PA

UNIT NUMBER 1B SCRUBBER INLET DUCT

SYMBOL DESCRIPTION UNITS

| | | I |
Md | MOL FRACTION OF DRY GAS | 0.9270 | 0.9331 | 0.9334 |
I | | | |
I | | | |
co2 | % | 11.7 12.0 | 12.6 |
I | | I |
I | | | I
02 | % | 7.1 7.0 | 6.3 |
| | I I |
I | | | |
CO | % | 0.0 | 0.0 | 0.0 |
I | I I I
I I I | |
N2 : % | 81.2 | 81.0 | 81.1 |
| I | I I
| | | I |
%EA | EXCESS AIR @ SAMPLING % | 49.2 | 48.4 | 415 |
| POINT | ] | :

I I I |
MWd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.16 | 30.20 | 30.27 |
| DRY STACK GAS (g/g-MOLE) | (30.16) | (30.20)| (30.27)|
| I | I I
MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.27 | 29.38 | 29.45 |
| STACK GAS (g/g-MOLE) | (29.27)| (29.38)] (29.45)|
| | | I I
DELTAP |VELOCITY HEAD OF STACK  "H20 | 0.545 | 0.559 | 0.458 |
| GAS (mm H20) | (13.8)] (14.2) | (11.6)]
I | | | |
Ts | STACK TEMPERATURE DEG. F | 279 | 292 | 286 |
| (DEG. C) | (137)| (144)| (141)]
| | I I I
Ps | STACK PRESSURE "Hg Abs. | 27.72 | 27.73 | 27.76 |
| (mm Hg) | (704)| (704)] (705)|
I | | | |
Vs | STACK VELOCITY @ STACK FPM | 2,849 | 2,900 | 2,602 |
| CONDITIONS (m/SEC.) [ (14.47)| (14.73)| (13.22)|
| I I I I
As | STACK AREA (SQ.INCHES) | 25,447 | 25,447 | 25447 |
| (SQ.METERS) | (16.42)| (16.42)| (16.42)]
o I I | I
Qs | DRY STACK GASVOLUME @ DSCFM | 310,072 | 312,320 | 282,877 |
| STANDARD CONDITIONS* (DSCM/HR) | (526,812)| (530,632) | (480,608) |
| - I | I
Qa | ACTUAL STACK GAS VOLUME ACFM | 503,416 | 512,405 | 459,855 |
| @ STACK CONDITIONS (MA3HR) | (855,304)| (870,576)|  (781,294)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS
FIRST ENERGY
SHIPPINGPORT, PA
UNIT NUMBER 1B SCRUBBER INLET DUCT
SYMBOL DESCRIPTION UNITS
l | | | | |
| Tt | NET TIME OF TEST MINUTES | 120 | 120 | 120 |
! | I | | |
l i | | | |
| Dn | SAMPLING NOZZLE DIAM. IN. | 0.200 | 0.200 | 0.200 |
| | (m) | (0.005)] (0.005)| (0.005)]
! | ' | | | |
| %l | PERCENT ISOKINETIC % | 102.4 | 106.2 | 100.6 |
l 1 | l | |
| | | | l |
| Mf | PARTICULATE - PROBE, mg | | | |
| | CYCLONE AND FILTER | =Tt T T
| | I | l l
| Mt | PARTICULATE - TOTAL mg | ——— ———— ———
| ! | l I |
| | | | | |
| Can | PARTICULATE - PROBE, griDSCF* | | l |
| | CYCLONE AND FILTER (@/DSCM) | === - | ===
| | | I | |
| Cao | PARTICULATE - TOTAL gr/DSCF* | ] o |
l | (gbsSCM) | | { i
| l | |
| Cat | PARTIC.-PROBE, CYCLONE  gr/CF | { | |
| | AND FILTER @ STACK COND. (g/m3) g Tt T B
| - | | | |
| Cau | PARTICULATE - TOTAL @ gr/CF | | | |
| | STACK CONDITIONS (g/m3) | --== —m== === |
| | | | | |
| Caw | PARTICULATE - PROBE, LBS/HR | | | |
| | CYCLONE AND FILTER (Kg/HR) | === === -
| I | I | |
| Cax | PARTICULATE - TOTAL LBS/HR | | | |
| | (Kg/HR) I T e '
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
A-13
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95BM1
JOB NAME: FIRST ENERGY
LOCATION: SHIPPINGPORT, PA
UNIT TESTED: UNIT NUMBER 1A STACK

SOURCE EMISSION CALCULATIONS

SYMBOL DESCRIPTION UNITS

| | I I | l
| RUN# | | 1| 2| 3]
| ! I | | |
I I | | I |
| DATE ! | 09/21/99 | 09/21/98 | 09/22/99 |
! | I | I |
I | | | | I
| BEGIN | | 1130 | 1722 | 0900 |
| TIME I | I I I
| I | | | I
| END | | 1510 | 1959 | 1133 |
| TIME | | I % I
! | | |

| P(b) |  BAROMETRIC PRESSURE "Hg Abs. | 28.91 | 28.80 | 28.92 |
| | (mMmHg) | (734)] (732)] (735)|
I | | I I I
| P(m) | ORIFICE PRESSURE DROP "H20 | 0.933 | 0.937 | 0.883 |
I | (mm H20) | (23.7)] (23.8)| (22.4)|
I I | | | I
| V(m) | VOLUME DRY GAS SAMPLED ft.A3 | 65.468 | 66.047. | 63.466 |
| | @ METER CONDITIONS (mr3) | (1.854)] (1.870)| (1.797)]
| I I | I I
| T(m) | AVERAGE GAS METER DEGF | 78 | 79 | 72 |
| | TEMPERATURE (DEG.C) | (26.00)| (26.00)} (22.00) |
| | I I I I
| V(m[std])* | VOLUME DRY GAS SAMPLED ~ DSCF | 62.240 | 62.437 | 61.030 |
| | @ STANDARD CONDITIONS*  (DSCM) | (1.762)] (1.768)] (1.728)|
I | | | | I
| V(w) | TOTAL WATER COLLECTED, mi | 239.4 | 228.8 | 189.2 |
| | IMPINGERS & SILICA GEL | | I I
| | I | I I
| V(w[gas]) | VOLUME WATER VAPOR SCF | 11.300 | 10.799 | 8.930 |
| | COLLECTED @ STANDARD (SCM) | (0.320)] (0.306)| (0.253)|
| | CONDITIONS* | | | |
| %M | MOISTURE IN STACK GAS % | 15.37 | 1475 | 12.76 |
| | BY VOLUME | I |
| | I I I
I I I I |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) B-14
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SOURCE EMISSION CALCULATIONS

FIRST ENERGY
SHIPPINGPORT, PA
UNIT NUMBER 1A STACK

SYMBOL DESCRIPTION UNITS
I | I I |
Md | MOL FRACTION OF DRY GAS | 0.8463 | 0.8525 | 0.8724 |
| I I I I
| | | | I
co2 | % | 114 | 11.7 | 12.0 |
I | I | |
| | | | I
02 | % | 7.4 | 7.1 6.8 |
i | I | |
! | | | I
Cco | % | 0.0 | 0.0 | 0.0 |
| | | | |
| | l | I
N2 | % | 81.2 | 81.2 | 81.2 |
| | | | |
|

%EA | EXCESS AIR @ SAMPLING % | 524 | 49.2 | 46.2 |
| POINT 1 | I |
| | I I I
MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.12 | 30.16 | 30.19 |
| DRY STACK GAS (/g-MOLE) | (30.12)] (30.16) | (30.19)|
| | I | |
MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 28.26 | 28.36 | 28.64 |
| STACK GAS (g/g-MOLE) | (28.26) | (28.36)| (28.64)|
I I I | |
DELTAP | VELOCITY HEAD OF STACK  "H20 | 1.513 | 1.498 | 383 |
| GAS (mmH20) | (38.4) (38.0)] (35.1)]
| I | I I
Ts | STACK TEMPERATURE DEG. F | 125 I 127 | 125 |
| (DEG. C) | 2)] (53 { ):

I | I
Ps | STACK PRESSURE "Hg Abs. | 28.78 | 28.68 | 28.80 |
| (mm Hg) | (731)] (728)| (732)]
P | | | |
Vs | STACK VELOCITY @ STACK  FPM | 4,312 | 4,298 | 4,003 |
| CONDITIONS (M/SEC.) | (21.90) (21.83) (20.79)|
I | | | I
As | STACK AREA (SQ.INCHES) | 40,649 | 40,649 | 40,649 |
| (SQ.METERS)| (26.23)]| (26.23)| (26.23)|
I | I I |
Qs | DRY STACK GAS VOLUME @ DSCFM | 897,621 | 895,070 | 878,919 |
| STANDARD CONDITIONS* (DSCM/HR) | (1,525,058)|  (1,520,724)|  (1,493,283)]
I | | | I
Qa | ACTUAL STACK GAS VOLUME ACFM | 1217127 | 1,213217| 1,155,458 |
| @ STACK CONDITIONS (MA3/HR) | (2,067,899)]  (2,061,256)|  (1,963,123)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS

FIRST ENERGY
SHIPPINGPORT, PA
UNIT NUMBER 1A STACK

I
I
I
|
I

|
I
I
|
I
I
I
I
|
|
|
I
|
|
|
I
I
|
|
I
|
I
|

SYMBOL DESCRIPTION UNITS

| | I | I

| Tt | NET TIME OF TEST MINUTES | 120 | 120 | 120
- R

| Dn | SAMPLING NOZZLE DIAM. IN. | 0.175 | 0.175 | 0.175
| | (m) | (0.004)] (0.004)] (0.004) |
| | : I | I

| %] | PERCENT ISOKINETIC % | 98.0 | 98.6 | 98.2 |
| | | I I

| | | I |

| Mf | PARTICULATE - PROBE, mg | | |

| | CYCLONE AND FILTER | - -t ----
I | | | |

| Mt | PARTICULATE - TOTAL mg | —— c—— | —
I I I I I

I | | I I

| Can | PARTICULATE - PROBE, gr/DSCF* | | |

| | CYCLONE AND FILTER (@/DSCM) | -=== - ----
| | | I I

| Cao | PARTICULATE - TOTAL gr'DSCF* | —— ———— ] ——--
! | (g/DSCM) } I {

| |

| Cat | PARTIC -PROBE, CYCLONE  gr/CF | | |

1 | AND FILTER @ STACK COND. (g/m3) | R = m==-

| | I I I

| Cau | PARTICULATE - TOTAL @ gr/CF | | |

| | STACK CONDITIONS (g/m3) | --== -m== | ----
I I I | |

| Caw | PARTICULATE - PROBE, LBS/HR | | |

| | CYCLONE AND FILTER (Kg/HR) | = = ===
I |- | I I

| Cax | PARTICULATE - TOTAL LBS/HR | ] ] L
| I (KgHR) | | I

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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Impinger Box No.

HE-

.72 "0 9270 "2657
2545

X 120 X 0.2v¢)

B-3

Water Weight Gain
impinger 1 Final Weight 7————? 5o aGHo.0 Impinger 1
Initial Weight _7£ka__ Ine§  4q q‘ 3
Increase qe. Y ’ Impinger 2
~ [0-71
Impinger 2 Final Weight _V_J_L impinger 3
Initial Weight 7Y 7.5
Increase ® ¢ Impinger 4
Impinger 3 Final Weight ki 5‘1.5 980, = - Impinger 5
Initial Weight 7359 V, =
Increase t-t impinger 6
impinger 4 Final Weight ¥7¢. 2 Impinger 7
Initial Weight £10.% Impiagec 2
Increase 2.5 Total
Impinger 5 Final Weight 753 ¢ P= _ 2.2 / JCo, =
Initial Weight 152.7 V, = _YEAS5Y \7/2« %0,
Increase &-9 V,= _78.2 %CO
Pm = . “{"{ 3 %N
Impinger 6 Final Weight Avg AP .545 A,
Initial Weight 6£53.9 .7 D =
Increase 0.0 Avg/aP - _D-721 T,
c,= _OB0B
Impinger 7 Final Weight L2 . Pp= -20.32 "o
Initial Weight 764 T, = Gl f
Increase -0. L T,= 217 Ve
4 4 v
Moisture Content: WM =_ 7.50 M, = 04270 MW, = ;0/5(7
Pm
Vmy, = 17.65 Vm — 1= 17.65 x l{’;’;él( 13.6
wl T°
Vw,, = 00472 x Vw=00472 x __[B. T 3. 69/ 4
% Moisture = Vw. x 100 = 3.9 x100=_7.80 v %
Vm, + Vw,, Y222+ 3 L9 2g94 VY
24 .
V, = 51238 x D908 / 73" 23 x 221 2&Ext fpm
2 ,
% =100 x Y6882 ,  73p7 = 4K

/
78.T - v,
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Impinger Box No. Jf‘lq 9 -——E:%l"‘:,
v {.Q_’_j—:a——ﬁr Water Weight Gain ) P
Impinger 1 Final Weight Rt - .4 Impinger 1 95.5
Initial Weight 190. 4 ¢ 8387 |
Increase LT 43 § re acd 3 Impinger 2 o
Jat- —L -
Impinger 2 Final Weight 5 CH . ti 9.4 Impinger 3 _i
Initial Weight L90-Y
Increase ¢£.g Impinger 4 ——._—Q -
v, =
impinger 3 Final Weight 725¢.0 gso, = -______ Impinger 5 ___0_'7[____
Initial Weight 1531 V, =
Increase 7.5 Impinger 6 _0_3_
' - , \®)
Impinger 4 Final Weight 1675 Impinger 7 o
Initial Weight 71946 Tmpiayer 4
Increase | 8. G Total 24 - =V,
Impinger 5 Final Weight 75). ¢ p= _21.2(7 / \/%CO = 2.0 v
Initial Weight 19¢. 7 V= :w-—‘f #5492 %0, = .0
Increase O V,= _74-1 v %CO = 00 :
P = _0.HSB V %N, = 8i.o
Letet v —cLv
Impinger 6 Final Weight /Ls7.C AVgAP = _ 332 'n 5'7"”/A, = _254¢F v
~ Initial Weight L. 3 J D, = _02z20oC ~
Increase 95 avg/ap = 072" T, = _ /20
. _o%oe /.
X :
Impinger 7 Final Weight Ter.® P = - 2010 VO _Zm/ o
Initial Weight Tl 3 T, = Ly Voo _ 32
Increase 6 C T, = __:_¢7_~’1___‘/°F N/ YAL
o A v O S320 7 _ » %qugf
Moisture Content: %M = et My = o532 MW, = _3C 2¢0 ) MW = 2459 ﬂ/i
p =SB 4
m PR -
Pot 135 |2z 20 e e
Vm,, = 17.65 Vm _TGO = 17.65 x {9.40? 13.6 |_ o4 scim
' m Ll + 460 0498 gem
] i . v /,
Vw,, = 0.0472 x Vw=00472 x ___ /1.4 - 3.512° sit /
% Moisture = Vw, X 100 = 2 511 xi00=_ 68 € Ty
Vmw+Vw Uy G AT 4 3,512 2a00 v Sz wo3Y
V, = 51238 x Q808 752 . 0729 . 5o ACFM: -
277>"—Zf17%—€r”“:: . / SR
R = scm:ﬁﬁ
%l = 1039 x W‘Z/ x 157 - Ty, uq v
27737 tﬁ% 2 ¥ iz0 X 0.2007 En: 10
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impinger Eox No. H§L |

Water Weight Gain

Impinger 1 Final Weight 7 73 o Impinger 1 4/.§
Initial Weight 31 _\/mR ¢ )
Increase adr Fonad ﬂﬁ Impinger 2 b3

= q‘?-{ (f}
jr\J ‘7 3 /- h[

Impinger 2 Final Weight 756, 7 . T o A Impinger3 .3
Initial Weight 3T Y ‘)'O -
Increase 6. 3 impinger 4 7 L

vV, =

Impinger 3 Final Weight j“/0~ Y gs0, = - Impinger 5 d 5
Initial Weight 137 3 v, =
Increase [ 3 Impinger 6 J.2

Impinger 4 Final Weight 779 & Impinger 7 0, A
Initial Weight &3, & (e & 5.C

;- - .
Increase ‘ A Total 2 =,
S
, = 7922 V %o, = _/12. L
3.05“' ) 3 /

Impinger 5 * Final Weight 753. ¢ P gy
Initial Weight 453 > Vo= 4335 % %0, = 2
Increase 0.5 Vo= _ 03 g %CO = 9.0 v
P= _031~ W, = _el 1 N
Impinger 6 Final Weight 653, & AvgAP = _O . YS® A = BT 23, U
- . /. ¢ a c oo < N\.
Initial Weight R , D, = J.7
Increase J.2 AgfaAP- _ 0658 Y T, = {20 YV
, C = _Q 8tk - bt i’ v .
Impinger 7 Final Weight 750. 5 P,= 1140 ‘/}O 117 *Hg
Initial Weight 39503 T, = 5 G Sz4 - °R
Increase & T= _28¢ __24¢ 7 <R
o b oY v PRl v
Moisture Content: %M = _ Tt M, = 4558 MW, = _30C. 208 MW = 7}?—%—_-_ _
P, + 13’”6 H?.Of* 24.22 4.0.314 4239% o
Vm,, = 17.65 Vm 25 |= 1765 x #3353 13.6 £-35% Vim
m + 460 .q + 460 0-35‘044
v
VW, = 0.0472 x Vw=0.0472 x 3.5 . .7 st v
/
% Moisture = ____Vw__ X 100 = 247 xawe_TTT g bo0b gs ™
Vmy, + Vw,, 42300 + 2.947 usa,8 eV
V, = 51238 x 0.0UH/ 740 « D.6S%_ 2002 fom ACiM; _b;;i_ng-_/
. X ;"f :o B
- %" e ma NEY b (/ 28+, 87 ym ¢ ;
us .o~ 2 100. SCFM:; =H2o+—
% =103 x HZew— ;YU = 10°5 % -/
207« X 8433 2002 ¥ 20 NOwm wEn 9.5 v
o=l

B-9
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Impinger Box No.

HGE -4

Water Weight Gain

Impinger 1 Final Weight 124 _ Impinger 1 19/ 7
Initial Weight 4¢. 0 mp8
Increase 141 ¢ Fraed -?ié'—/ Impinger 2 25 &
T+ BdC
Impinger 2 Final Weight T8d.5 _.J o , Impinger 3 4.0
- . < (7 Totwe 1Y, |
Initial Weight 75 (4
Increase 9. @ Impinger 4 A. y/
v, =
impinger 3 Final Weight 7 5 g7 gSo, = Impinger 5 g.7
Initial Weight 754%. 7 V, =
Increase Y. 0 Impinger 6 0./
Impinger 4 Final Weight 155 g / Q\‘\I;{ﬁfl“c‘ pinger 7 0.7
Initial Weight 53, ) /m/ ,
Increase Q.Y 2894 V' Total 394 .y
. A /
Impinger 5 Final Weight T65. 2 P,= Z2FO %0, = L4 "/
Initial Weight 72 V.= 6546 Y / %0, = 7.4 _
Increase 0.7 v, = 23? 4 %CO = _0.0 ¥
, P, = 3\/ %N, = E/ 27
Impinger 6 Final Weight 665. 2 Avg AP = Z, 5 l_} A = Yo Y9 /
Iitial Weight 265 \ D, = ©\\5 _/
Increase 0.1 Avg/aP = [ R2Y¥ v T = ldo vV
w2 GISEEE L Su
pinger 7 Final Weight P,= =L %o 'HO - Hg
Initial Weight 34 5 T-_0y Vs 539 v
Increase 0.7 T,= (25 °F S¥5 v g
r37 v
)5 Ofﬂos

Moisture Content:

e #5AE W, e MW, 20/20

4 MW = @?3%
(2. 340

P, —eﬁ—‘%ﬁ’
Vm,, = 17.65 V. _____Pb+ 13.6 (5407 | Soae 550 Sl
mg, = 17.65 Vm — | = 17.65 ‘ - .
td , T + 460 85 x -39;)9; s LY scm
v 0.514 ~
Vi, = 00472 x Vw=00472 x _239. =_41.300 stt _
% Moisture = x100=_ /. 30C x100= S79 % is. 5?—/ V232
Vmw Vg S9641  +/1 3¢ ,
3% 431z L,Z4 & el
V, = 51238 x O x (,222 HHHE om ACRM HZESVTZ
gg © “KGF B 8‘“’"‘*—“
¢ Ht—goes SCFM: PSP 4, 64
% = 1039 x 55’5 %bsfa*o - 95 %q%‘@/ /
(20 Xps4o7 er’Hr') X471~ X 0195 - wen 5.4 V.
T 9-q—-e—‘4-— AR
M Qai d43ia B-12
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Impinger Box No. H(} <

Water Weight Gain

Impinger 1 Final Weight _CIQLL Impinger 1 [¥2 o
Initial Weight 3 44.5 4 “"99 qg 7
Increase (¥3%2 Impinger 2 26 L
,\». q13.9
[mpinger 2 Final Weight _M ) { 3 2 Impinger 3 __27_5/_
Initial Weight q90.3%
Increase Qb6 Impinger 4 __52_?[_
V, = .
Impinger 3 Final Weight N3], § 980, = -_____ Impingers  _ 0.4
Initial Weight Fe0.© V, =
Increase A X Impinger 6 N2
Impinger 4 Final Weight q S 3: Y Impinger 7 -a§
Initial Weight 350.5 inposse 3.2
Increase .9 Total ALY =V,
| o / L/
Impinger 5 Final Weight N3, E P, = 2& 2o / %C0, = _ /1)
Inifial Weight 7569 V= / %0, = _ 71 5
Increase c.t V, = 33.3’ 'd %CO = & /
- 09307 an, = B2 /
Impinger 6 Final Weight 883 AvgaP- z 5{92 7 A = 40,649 Y
Initial Weight FS4. 9 D, = o158 ¢
Increase .Y Ag/AP = [ R 2 / T = ko ¥V
= _O_M v
. P
Impinger 7 Final Weight W3S p,= —L.No Yo 2_&@%, "Hg
Initial Weight 4o T.= _ N9 /o 5_3‘L7 °R
Increase - US T,= _[AD V°F S¥2 °R
o / / %
Moisture Content: oM = _[4.05 M = J.¥525 MW, = . 30 _15¢, MW = 8. 3C3
P : v
13.6 +ﬁ'}_’> 67?,4/3 2 ,éﬁa
Vm,, = 17.65 Vm _7____4__ = 17.65 xCo47 |4y.50 13.6 0.520 Y scim
' m + 460 N9 + 460
VW, = 0.0472 x Vw=00472 x _AdF ¥ -_/099% v/ st
% Moisture = Vv, x 100 = /0,794 x 100 = /é/ 5 \/% }'e"‘
Vmg, + Vw, G437+, 196 )2 13,2 ;7—\/
V, = 51238 x 2¥0 Y 5¥7 xLRAA 4298 tpm ACFMAZ I
By x %363 Y V4
scrM: 99000
% =109 x 62437 x  §¥7 AN

/Ao x0Y525% 28.65 %29y N5 |
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R

Impinger Box No. f”’(\ k(

~ Water Weight Gain
[mpinger 1 Final Weight 20?0 S/ Y Impinger 1 ' ’) 0.0
Initial Weight i50.% 1M
Fined G2 21
Increase 0.0 o Impinger 2 <
= 1. 9u3. 3
Impinger 2 Final Weight RIS ~

q P / Tmpinger 3 O, N
Initial Weight 763.9 :
Increase ; “7 Impinger4 - (Ol !

V, =
impinger 3 Final Weight ZSL/ ] 980, = - Impinger 5 :LL_
Initial Weight 354.2 V, =
Increase o Impinger6 —4d X
Impinger 4 Final Weight 2 4l S Impinger 7 -39
Initial Weight Ju3- Y pingts ¥ G.4
Increase ' - 0.9 Total (£7. > =v,
Impinger 5 © Final Weight N60.0 P= 2%92 v/ %CO, = _ /A D g
Initial Weight EIC 4 V.= 6346¢ v %0, = (& /
Increase - 20 V,= /89, > / t/%CO = ck /
P,= 2cFBFI 0¥> %N, = _ﬁl—_
Impinger 6 Final Weight A I ‘/ AvgaP = /. 3Y7% = 40 641 /,
Initial Weight (G5 w J Dn = 1@.@7
Increase {2 ag AP = (004 7, T, =
C,= O Yo% J
Impinger 7 Final Weight ,)[’ S, L/ P,= = /Z»O 4 0 'Hg
Initial Weight 3L9.T T = _ N2 5 3 1 /
Increase ‘_3_3; T, = _LA_L/ oF

J /
Moisture Content: WM = JR, Zlg My=0.F22Y MW, = _._Lj_ MW = 8 6

@' DO l/

P D4’
Po+ 32 +EF¥2 ﬁb‘ﬁ}k’ =
Vm,, = 17.65 Vm |38 |- 1765 x¢3, 440 | 2892 136 |_ ©. 560 Yt
Vw,,, = 00472 x Vw=00472 x __[¥9, X -8 930 -~
% Moisture = VW, x 100 = 9% x 100 = /gcl'?é
Vmsld + ngas 6/"9;/ + ?.ﬁ 32 /
V, = 51238 x O,50¥ S¥5 x (17 = 4093 om ackw; [/ 55 US YV
,QB"X‘O X Qg. Y _ /
) sorm: 30819
% =108 x 86l OoNp x S¥5 A . v
/20 XoZNUX 2pyn X4043 NG00 T win_Ylo. A ¢
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PRELIMINARY VELOCITY TRAVERSE DATA

SAMPLING LAON(?ATION DATA
Job Number qq 0(58(\7”4 ‘
JobName _ EYPZ T Stack Height ___ ——
Sampling Location MeensC el Sprublens Tnlet | & Sampling Port Height Above Ground FZ
Date “—g-\éE:P ?’/2(/' Tme /FY47 BST @
Port A Poit B Port C Port D Average
Port & Inside Diameter (in.) 120 {90\ Lk i¥s'l= 15=s 1 Y
Port & Wall Thickness (in.) 67y L '/9 b 5'/2 SHe 5 Che
Inside Stack Dian.ster (in.) 150 ! ZQ \ go 20 /ZQ
Sampling Ports are & (C fi. in. ( l : 33 EA udd'ﬁters% downstream from disturbance
elyfonstrictio) , 8xpansion)
Sampling Ports are - f. \& in. (t.c + &5 diameiers) upstream from disturbance

vt

-

{outiet, constricti ansion)
Distance from Distance from
Point Percent Ref. Point Ref. Point Potk B Por B4 Port C Port D
Number Diameter (decimal in.} (fractional in.) AP/T/ja APIT Jo AP ja APMTja
1 N 3,380 33 U AL '/%"3/ J k3w s I w31 5
2 3 12 0Ll / 12 e Vi s 26 ps/ iffor © | 1 1 BsY@aisy
3 1. % 21340 7/ z{ g Vo.zi @2s -15 b4 12301 © 11 esigéh 3
4 (1. T 3. Lo 7 3V 32 Vbas et o bismii b 1 bssid O
5 2SO/ 4S 000 7 49 1/931 2501 ~ Y¢S5 -3 Il WeSBuwl TS
6 35 .00 v ot 1e Vis? s 5 y.55E97 )0 |1 le7sBigi TS
7 . I I /o
8 [ I I I
9 Il I I I
10 I I I I
1 I I I I
12 I I I I
13 I I I [
14 [ I I I
15 [ I I I
16 I /1 I [
17 I I [ I
18 [ I I .
19 I I I I
20 I I /1 [
21 . I I 1
2 . I 1 I
23 [ I [ I
24 I I I I
/ [l
Pitot Tube No. _m~ 3 \ Average AP C*S‘é
C=_ 0508 v/ Average AP'? __ (- Lol
Po= Ag. 30 “Hg Average T, 43 °F Noe: Becess o
p=__15. 0 "H,0 ;"Ll() "Hg Average o 50(, dogroes %m&\e\ib\:a.:* rlc\;:w
A= QSI‘N} \/in,2 @U‘a‘ ere\‘mmlmy Hraoes.
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Job Number: 7795 BRI | Sampie Location: Brue? mawsGeld 1B Serobpy Lokt DA

ORSAT ANALYSIS DATA FORM

Job Name: ZFPRL

Location: s Igp/?vgla- ‘ 7, Yz . Sample Type:

Analytical Method:

Leak Check: Time:

25

Date: _9/2.\][= 2 S
Operator: _1 ¢ |f°\w7. (iN€ Ambiart Air Check: .
| co,- % vol 0.0 {
! O, - % Voi. =0, '
I N, - % Vol. 79| 3‘
: Run rjurr.be'rd__‘ z . ; . .
| Rur Tire L&__‘_"f‘ < Anaysis 1 I Analysis 2 Anglysis 3 Average - % Vol.
1 co, - % vel. i g YN (.77 /1.7
1 0.+ % Vol 7. | 7] 7. 7. 1
| €O~ % Vol 0.0 . 0.0 | 0.0 0. J
L% Vo E4N -SRI 712
Run Numper _0‘_\_ ' | N
Run Time /742 - 0% i Analysis 1 % Analysis 2 Anafysis 3 Average - % Vol. |
CO, - % Vo 2.0 3.0 12,0 3. 0 '
0, - % Vo. | 7. 0 ¢.9 7, Q0 7.0
| CO - % Vol. . 0.0 o 0 .0
Ny - % Vol . §,.0 AR 710 |
Run Number,_é_ | 1
RunTime 24m//y |  Aratysis 1 Analysis 2 Analysis 3 Average - % Vol.
€O, - % Vol. | /2.6 12.¢ J2.7 /d . b
0, - % Vo. 9/5/443 6.3 ¢-3 6. 3
CO - % Vol. 0. 0 O-0 0-0 0.0
[N, % vo. 3| | 8.1 gk .0 | Bl |
canmwpwin\niscorsstan.

1
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PRELIMINARY VELOCITY TRAVERSE DATA
AND
SAMPLING LOCATION DATA

Job Number ___ 37-95

© JobName ___E PRI Stack Height _ 4 S3 f,
Sampling Location Lo ue<_ b nsdei L Sfeec o [/ Sampling Port Height Above Ground ~~3:8-3— . D tQ

Date_w_’if(_ Time __[900

Port A Port B Port C Port D Average
Port & Inside Diameter (in.) 235 &35 353 23% 33
Port & Wall Thickness (i) SL” Sh” Sh” S sh"V Ve
Inside Stack Diameter (in.) 333z 33F/y 272'f2 Mz IF 2

_ Cire. = BT 349 /%

Sampling Ports are 2 (- E . in. { ! f oy} ﬁack diameters) downstream from disturbance f
582 v 20=cY  qileloonstriction, bend, expansion)

Sampling Ports are —1-6-6&9— ft. - in (S35 stack diameters) upstream from disturbance

@yznstdeﬁon, bend, expansion)

-

Distance from Distance from

Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter (decimalin.) (fractional in.) APTja APTJa APTJa AP o
. : v ; - P .
1 y.4 /| Jtciv (O Y 151129 o (3001251 *1 |[4o1a5 ™3 |[35129 ~(

- br V1 23915 ¥ 233/, 1601029 €2 35 1250 -1 | 30297 21510091 o

N6 Y (.30 v 6D e 1 otizs « L bongs —2lsonza & oo o

I [ I [
I I [ [

[ [ 1 [ [

O (o Iy | (o | [ |

—
o
~
-
-~
-~
~
—
~
-~

—
~
-~
~
~—~
-~
-~
-~
-~

12 / / / / [ / /
13 / / / / I / /
14 I I ;1 I
15 / / / / [ / /
16 / / / / /] / /
17 / / / / [ / /
18 / / / / /o / /
19 / / / / [ / /
20 / / / / [ / /
21 I I /1 I
22 / / ‘ -/ / [ / /
23 ! / ! [ / /
2 /1 1o e I
piot TubeNo.__ M =2V averageaP [ 492

C,= O. §0% / . Average AP* . |, 22O v

P < 23»\ N Hg ( 99.t0 ’)/@ gt el Average T, ‘[ﬂ__7°':

P=_—/¥ "H0 F¥-S4 *Hg Average a L O8 degrees

A, = L{OI(,L}Q ]in.z
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Zgyais

ORSAT ANALYSIS DATA FORM

Job Number: ‘11-95 BAM | Sample Location: B/v<ce/Myas = c/o/(/Mf (A Stact

Job Name: £FRL

Analytical Method:

35

Location: D/‘Hfﬂ/mpur ’L fa Sample Type:
Date: 7/ £l / 9 Leak Check: Time: ___a_ (min. 4 minutes) Rate: 0. 0
Operator: Fel e /4 12 Ambient Air Check:
CO, - % Vol. C. 0 .
| o, - % voi. 204 |
N, - % Vol. 79 | f
| Run Number [ ‘
Run Trme (130 =151 Anaysis 1 | Analysis 2 Analysis 3 Average - % Vol
| ©O; - % vol. 1.4 0.3 TN (Y
| o, - % vl 7.4 | 7.4 1 4 -
| GO - % vol 9.0 0.0 0.0 0.0
LN % Vol 0.2 g3 gL | FI A
Run Number 9\ ] !
Run Time 122271957|  Analysis 1 l Analysis 2 Analysis 3 Average - % Vol. |
CO, - % Vol. T/.7 11 [/. 7 /1. 7 |
9, - % Vo. | 7.0 , 7./ 7,/
CO - % val. e 0.0 0.0 0.0
N, - % Vol. 1.3 ¥ A 7l X 51 2
Run Number j_
Run Time 0400~ (/3 % Aralysis 1 Analysis 2 Analysis 3 Average - % Vol.
CO, - % Vol. 1.0 12.0 13.0 /4D
O, - % Vo, ¢ 6. 6-5 be
CO - % Vol. DO D.o Q. O D. O
| N - % Vol | T ¥ L ¥/ L j_’/. L

cAmnwpwinimiscorsatent.ip




ENVIRONMETAL

Equipment
Pitot Tube #M-2

Pitot Tube #M-3

Probe Tip #TFE-1-6
Probe Tip #TFE-1-7

Dry Gas Meter #8-2

Stack Unit Orifice #8-2

Digital Temperature
Indicator #8-2

Dry Gas Meter #27-2

Stack Unit Orifice #27-2

Digital Temperature
Indicator #27-2

Barometer #19-1
Barometer #19-2

99-95BRM1

APPENDIX C
Calibration Data

Calibration Factor
0.808
0.808

0.175
0.200

1.034

1.029

Calibration Date

09/14/99
09/15/99

08/09/99
08/09/99

09/02/99
09/03/99

09/02/99

08/13/99
08/14/99

08/13/99

08/09/99
08/16/99
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AMERO

ENVIRONMENTAL

Equipment
Pitot Tube #M-2

Pitot Tube #M-3

Probe Tip #TFE-1-6
Probe Tip #TFE-1-7

Dry Gas Meter #8-2
Stack Unit Orifice #8-2
Digital Temperature

" Indicator #8-2

Dry Gas Meter #27-2

Stack Unit Orifice #27-2

Digital Temperature
Indicator #27-2

Barometer #19-1
Barometer #19-2

99-95BRM1

APPENDIX C

Post Test
Calibration Data
Calibration Factor

0.808
0.808

0.174
0.200

1.070

1.015

C-2

Calibration Date

10/04/99
10/04/99

10/04/99
10/04/99

10/05/99
10/06/99

10/05/99

11/07/99
11/07/99

11/07/99

10/04/99
10/04/99
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PITOT TUBE CALIBRATION

Date: _ 9-17-f§ . Time: 1418
Pitot No.. /12 (new) T,: 72 °F
Pitot Dimensions: _¥/8" fips Coud: 0.990
Calibration
Motor fps Standard Standard Cal. Cal.
Setting | mark Start End \JAverage High |NHigh | Factor | Low |NLow | Factor
7 20 J 10| o.lo 03[(0/ o.1S 0‘355 0,90‘5 0.15] 0_337j o_go%J
14 30 0.22 | 5 22| 94097 | » 32 0.574] 0 90987 0 33| 0.57¢] 0.80%"
20 | a0 | 039 029] 0523 | 0.5 | 01| 0.9 | 051 | 0.14] 0. 80g
28 | 50 | 057 0cy| 0135 | 02| 09007 0.8087| p ar|o.90d 0.0
35 60 O0.80 | o8O 0. 394" ;20| 7.09E] 0.90%°| ;.20 | 1098 0. 8087
41 70 /. 00 /.00 | coo” | /S0 /,zag” 0,309/ /.50 | 1.22% 0.808
50 80 ;.30 | }.30 fago” 95t 3] 0.8087 1.9<| 310 5. po8”
62 90 ].co | |.co 1.2¢57 | 240 /.S‘/‘r/ 0.808/ 2.40 | 1.sqy 0,208
28 50 |05y {054 | o725 | 0.8 |09 | 0.508" | 0.8 |09097| 0.808”
28 50 0.5 | 0.4 0.7387 | 0.3 0,900/ 0909/ 0.50 |0.9007) 0.808 7
Average 0. 808" 0. 909/
Summary of Results:
Normal high side calibration factor 0.808”
variation + _ 0.00%~
variation - 0.00% ~
Normal low side calibration factor 0.90% 7
variation + 0.co%”
variation - 0.0% "
Calibrator: M//ée 8459
Checked By: _ Jason 6....»; w213

C-3
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PITOT TUBE CALIBRATION

Date: __T1-15-99 Time: __092%
Pitot No.: _/M 32 (new) T, 72 °F
Pitot Dimensions: __%z" Tees Cond’ 0.990
Calibration
Motor fps Standard J§Tan_dm ' ‘ Cal. Cal.
Setting | mark Start End Average High |[VHigh | Factor | Low |\NLow | Factor
7 20 14.]0 1610 |0.314 01.50 [0.387 0.509  0.1.50 |0.38 o,zosl
14 | 00 | g2 1022 |pta  |g.33 0579|0908 “lp33 |085MW| 05087
20 0 |03y |31 0583 s 074 o908 o857 |pIH o808
28 50 0.5 oS5t p)3%5 ;.3[ 0500 lo.gog |o8! [0.900|0.8608
35 | 60 |pa |08 |o®y .20 | 1,095 lo.go8 {120 | |.095p.008
41 70 |00 |Loo | Loo 150 | (225 0.8 7|50 | 225 |os08
50 go | t30 130 .14 (95 11.3% lo.g08 | 1.9 | [.3% |o.808
2 | 90 | 1ed |10 lp2es  |2.d0 Lsva |o.#8” |2.90 | 1sus lo.sog ”
28 50 | psy |0SY | 0135 09 | 090 | o908 | 0.91 | 0.900 | 08087
28 50 | 059 |05 | 0935 |09 |0.90 08097 | 0.9 |oae0 | 0508 ]
Average 0.808 0. 808
Summary of Results:
Normal high side calibration factor ~ _0.903 -
variation + _o0.00% <~
variation - _ .04 -
Normal low side calibration factor o0.908 ~
variation + _ ©.004 -
variation - _0:904 ~

Calibrator: W
Checked By: W// )ﬁ/}?

C-4
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NOZZLE CALIBRATION

Nozzle Set No. TFE-|
(New

Date B-071-79 Calibrator:  [17ke Bass
Y 6 1 8 _Jo 12
Reading 1 0. 1B 0175 0201 0.228 0.0 0.3 ?Z
Reading 2 o b 0.1 0.19% p. 2l D.3%08 0.3 6Y
Reading 3 0I5 017 D. 20t 0227 0.%208 0.3}
Reading 4 D iIP o.115 0. 1941 0.217 0. 3210 0. 262
Reading 5 D ik 0.175 0.143 D227 0. o 0. 2¢Y
Reading 6 0. 11S 0.17% 0. 100 0.029 0.%10 0.%2
Readiﬁg 7 o 11 0170 0.201 0.2 0.210 0.%u3
Reading 8 0. e 0.177 0.201 p.2el 0.3071T ). %e?%
Reading 9 0-1i8 0.17¢ 0. 200 0.2271 0310 9.3¢3
Readin-g 10 o119 0.17% 0.00 0_zzu/ O&(L 0'303/
Average 0 n"l/ 0.175/ o,zoo/ 0.2 0. 301 0.%:3
4 _ _ _ _ _

Reading 1 0.422
Reading 2 0.434
Reading 3 0 430
Reading 4 0 34
Reading 5 0.430
Reading 6 o 434
Reading 7 D-Yy30
Reading 8 0430
Reading 9 0 43I
Reading 10 o432

/

0432 s

Average




Dry Gas Meter Calibration

Dry Gas Meter No.: %-3

Date: Ol’l—qq

AH
(H,0) _Coo_

0.5 o4y

1.0 103"

1.5 1035

2.0 _loa

3.0 __'_-_Dﬁ_f_

4.0 [.030 y
Average i.0 3ﬂ / Variation: + ___}‘_Ié_(?_v__

VYA !

Calibrator: Jason Chess her #8295%

Checked By: [Mike Base

J
Coe @ 2 liters/min. = |.043




MEICO

ENVIRONMENTAL

ad

DRY GAS METER CALIBRATION

Meter Number: ?‘ Q

Date: Q~;‘M

Calibrator: _(_Jasm Chessher

Wet Test Meter Vm,,,

Calibration Factor (Cpg) =

Run No.: ! @ 0'50;}119

Dry Gas Meter Vm,_,,

Py: Aq gé "Hg
Control Module Vacuum: _5/._(L “Hg
Wet Test Meter  (No. _3 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. Pn Reading In Out P
End “‘*3' 5-,21.)1 cf 75’ °F -080 “Hzo L.’,x)é/l” of hs °F ')5_ oFo.SD quo
Start 'L”') 0.CUD cf NS °F -0.9 “H2O HDI—IJq cf N2 °F !7:} °F &.5_0“H2O
— —/ 7 Y . Y
avg. 147 5 g N g -0 “H,0 50027 D4 e 0.5 “H,0
0%
23.8b + 01306 v,
Wet Test Meter Vm_,, = 17.65 x 53 —_| x1.00D (C) =S$.182 dosf
NS+ 460
| 2.4 22 /
Dry Gas Meter Vm,, = 17.65 x 5.013 2| =4 953 desf
| NG+ 460
v
Cos=__5.14) = | 1044
4. 453

c-7
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DRY GAS METER CALIBRATION

Meter Number: __ €-d Calibrator: __Jason Chesshesr
Date: q-2-94

Wet Test Meter Vm,,,

Calibration Factor (Cpg) =
Dry Gas Meter Vm,,,

RunNo:_l @ i.0" BD P,: 2986 "Hg
Control Module Vacuum: _5-0 “Hg
Wet Test Meter  (No._3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pn Reading In Qut Pn
End /44 53 of NS o -3 w0 HZ.A5 ¢t N3 °F N9 °F 10D *H,0

Start ’43") DwD Cf ')g °F —/'3 “HZO Li))f)‘ll-,é Cf ,)3 OF I)L oF IU’U quo
- v - v v v N4 , ‘72) v
AVg. ('} b,%'g cf ’)5 °F ,1.3 quo 5D)D cf l)s °F { “H20

-1.3
218 "Ta6

5+ 460

v
Wet Test Meter Vm,,, = 17.65 x5.7)4 } x1-00p (C) =534 desf

| 9.8 + ,1.3?Z l ./
Dry Ga.s Meter Vm,,, = 17.65 x 5.l Y 4,944 .dcsf
_ 7
Cos=__ 5. 1% = I.036
H.948
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DRY GAS METER CALIBRATION

Meter Number: __ 4-d Calibrator: __Jasom (hessher
Date: 3-2-99

Wet Test Meter Vm,,,
Dry Gas Meter Vm,,,

Calibration Factor (C,) =

RunNo:_ [ @ [S0°Ho0 Py AT %4 "Hg
Control Module Vacuum: __5 .0 “Hg

Wet Test Meter  (No._3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. P Beading In QOut Pn

End 1506 109 of N6 op ~l.¢h ey 91610 of B4 oF 91 °F 1. H,0

Start ’45'5 0. Q0 cf Db _op =l-4D w0 ‘982,59?/cf NS oF Y °F 1.8D “H,0
PR 4 R v 7/ v/

AVg. )5 /04D4 Cf '7é OF ".w “Hzo : IU.D,R Cf 58 OF ,_50 quo

-1.§0
A% T v
Wet Test Meter Vm_,, = 17.65 x 1D.404 —| x [.0DD (C) =10.145 desf
N 460
| . 150 ,
Dry Gas Mefer Vim_, = 17.65 x Ip.py) |L0-26 138 | _ g guy
ry Gas Meter Vm_,, x10.01) ng T 460 %844 desf
. /
CDG= )04185 = 103§
q. 444

C-9




DRY GAS METER CALIBRATION

Meter Number: 4~

Calibrator: Jaso*n chus}'cr

Date: q-2-19
Wet Test Meter Vm
Calibration Factor (Cp) = std
Dry Gas Meter Vm,_,,
RunNo: | @ 2.0 WD P, 29.96 "Hg
| Control Module Vacuum: _5-0  “Hg
 Wet Test Meter (No. _3 ) Drv Gas Meter
Meter Meter Temp.
Time Reading Temp. P Beading In Qut B
End 534 10300 cf DS oF -2uD M0 5D3.4D0ct NS oF §| °F 2.0 *H,0

Start 1 5/D O,UZR)ch N5 °F ’lJD/ “H,0 HG’LBL‘?/cf D4 o §0 o 2D “H0
. v
Avg. M7 iD3N0 ct N5 TR 20 a0 100087 ¢ a9 o

: 30 0
ng
35 e v
Wet Test Meter Vm,, = 17.65 x [0.3D)p ,75; " 13:0 x [.00D (C) = 10.163 desf
‘ g /
Dry Gas Meter Vm_, = 17.65 x |0.104 ' 186 | _9,951 st
NG+ 460
v4
Cog = 10.163 = ].OxY
9.991
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DRY GAS METER CALIBRATION

Jason Chess her

8- Calibrator:

Meter Number:

Date: 9-2-99

I Wet Test Meter Vm,,,
Calibration Factor (C,;) =
Dry Gas Meter Vm_,,

RunNo:_ 1l @ 2.D"H O Py 2. 86 "Hg
Control Module Vacuum: __5:0  “Hg
Wet Test Meter (No. _3__) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. E. Reading In Out Pn
End (53, /0339 of D5 of -3 ‘4,0 513955 ¢t Db of 90 3. “H,0
Start IQ{ 0.00D cf 'jg °F ‘B.QDJ“HZO S’DB,Q}Q cf ,)5/ °F 25 °oF 35D;H20
v - 4 ;
avg. 17399 et N5 TR 3D 003 T 927 oF A o
o ~3.2D
.96 + 3.6 ;
Wet Test Meter Vm,,, = 17.65 x|().393 — | X 1.00D (C) = |D. 163 desf
N+ 460 |

| .30 y
ry Gas Meter Vm,, = 17.65 xjpp2}, 2 260 | = 9.921 desf
-+

7
1-034

JO b3 _
.93

CDG =

C-11




DRY GAS METER CALIBRATION
Meter Number: g3 Calibrator: _Jason Chessher
Date: 9-2-19
L Wet Test Meter Vm,,,
Calibration Factor (Cpg) =
Dry Gas Meter Vm_,,
RunNo.: _[ @ H.0" HD P,: AV g
Control Module Vacuum: __ 5.0 “Hg
Wet Test Meter (No. 3 ) Dry Gas Meter
_ Meter Meter Temp.
Time Reading Temp. B Reading In Out P

—m

End /€57 1040 of NG oF ~39 0*H,0  525.120¢ct 9D °F DL °F 4oy *H,0

stat /540 (/Luu f ‘75 -3 QD“HQ SI4I3 ot &S o D °FH'00“}-IZO

avg  n7 sy e -3 ‘mo 1040w 417 o d®iuyg
-390
BY 3% /
Wet Test Meter Vm_, = 17.65 x J0.420 —| x [.OOD (C) =10.55¢ dcsf
std f
N+ 460
‘ L+ 4.0 ,
Dry Gas Meter Vm_,, = 17.65 x [0.4IN i 136 | _ 0.2 desf
91 + 460
i.03p "7
Cos=__ 10.554 - 5035~
10- 24 %
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DRY GAS METER CALIBRATION
Meter Number: 3’3 Calibrator: __Jason Chess hev
Date: _ 9-2-99
Wet Test Meter Vi
Calibration Factor (Cpg) = ot es’ Veter Msy
Dry Gas Meter Vm,,,
RunNo.:_ | @ 2 “nia P,: 2909, "Hg
Control Module Vacuum: _2.0 ___ “Hg
Wet Test Meter (No. ) ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. B Beading In Out Em
End  jpd,  3.0M3 of N °F -0 *Ho 5081148 ot DT op 0§ op 0.0) «
Start (Ll 0o cof D9 oF -00m0 S 144 of DD oF 2% o DD) o
Avg. 3! A 0'73 cf Ny °F ~0.D *H,0 a. DD4 cf I)é o D,D) “H,0
_ -0.ND v
Wet Test Meter Vm,,, = 17.65 x 2.-093 x1.0p¢ (C) = 3043, dosf
NY  + 460
| N R
2.
Dry Gas Meter Vm,,, = 17.65 x 3.0 %136 = 199 desf
7, + 460
2.0S§ 7
Cog = 3—9-41) - +O3% .43
1.9
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AMETO

ENVIRONMENMTAL

DIGITAL TEMPERATURE INDICATOR NO. 8-
CALIBRATION DATA

Date: q,;,qq
Mercury
Temperature DTI

Media Time (°F) CE)
Ambient Air j120 NS Al
lce Bath 2N 3N | 3¢
Boiling Water 1139 212 NJIEN
Oven 1320 250 352
Oven 1335 30D 302
Oven 1339 350 350
Oven 133§ NG 300

Meter Adjusted?

Yes

No

Calibrator: _J asom C hessher ANS

Checked By: _ [Mike fhss




Dry Gas Meter Calibration

Dry Gas Meter No.: _ 21 -2
Date: X-13- 79

AH |
(*H,0) —Coa—
0.5 [O36
1.0 [ O23
1.5 [ oas5”
2.0 /.0337
3.0 o3y’
4.0 [o2d”
Average /_'Cm_:/_ Variation: + _©.657. *
- d‘ 5 ZZ Y
Calibrator: S‘Q@we¥ %,Q s
26 (

Checked By: _ /fike Bass 2.3

Coe @ 2 liters/min. = £, O 33
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DRY GAS METER CALIBRATION

Meter Number: olq - 2
Date: __ ¥—/3 - 79

Calibration Factor (C

Calibrator: }RQM@ mok

Wet Test Meter Vm,,,

pa) =

RunNo.._/ @ &0.8" H.o

Meter
, Time Reading Temp. P,
End  /S/x 5315 ¢f O} °F -/15°H,0
Start /sgg 0000 cf '73 °F =/ 20 “H,0

avg. 1Y 5357 337 °F -/ 25 *H,0

Wet Test Meter Vm,,, = 17.65 x 5. 35 27

Dry Gas Meter Vm,,,

P,: AL 20 "Hg
Control Module Vacuum: _S" <2 “Hg

Dry Gas Meter
Meter Temp.
Reading In Qut Pn
312.44qoct N3 °F 13 °F 050 “H,0
302333 cf L °F 2 °F @50 *H,0
v v
5,100 cf D37 °F

v
IS “HZO

. -/ 2o
) 13.6

13 + 460

/
x l.ooo (C) =5, [2Y desf

+ 050
Dry Gas Meter Vm,,, = 17.65 x5 107 29307136 | _ ey et
ry Gas Meter Vm_, X NS 4941/ des
. ’ v
Coc=_ 0. 124 - [l e3¢
7944

Cc-17
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DRY GAS METER CALIBRATION

Meter Number: A - &~ Calibrator: %MQ C%Q"L

Date: g -13-99

Wet Test Meter Vm,,,

Calibration Factor (C
Dry Gas Meter Vm,,,

pa) =

RunNo._ / @ [0 "[DO P.: 29 29 "Hg

Control Module Vacuum: _S- = “Hg

Wet Test Meter (No. __3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. P Reading In Qut Pa

End /Y 5 jLy cf O3 °F —L¥s “H,0 302007 cf N3 °F N2°F loo “H,0
Start /Y¢S ©.00e of B °F -/ §o_H,0  folq98 cf O °F Nl °F fos “H,0

— v
Avg. “1/ 5 g 33 °F ~[.¥o "H,0 .5.0(DOIJCf N2 °F 1-00/“H20
ol Yo
925 136 7
Wet Test Meter Vm,,, = 17.65 x5 /L% A72 ——| x Lveo (C) =4 905 desf
93 + 460
cfoo y
Dry Gas Meter Vm_,, = 17.65 x5 509 2720 136 =45/ 5 desf
N2 + 460 ,
_ v
CDG:' 4 ? 79 = /‘ 0 23
4565

C-18




PERe

DRY GAS METER CALIBRATION

Calibrator: &g@m&ﬁ&k

Meter}Number: 20-a
Date: ¥—13-99
, Wet Test Meter Vm
Calibration Factor (Cpg) = std
Dry Gas Meter Vm,,,
RunNo:_ | @ /.5 /O Po_ AT 2D "Hg
Control Module Vacuum: __5. © _ “Hg
Wet Test Meter  (No. _2 ) Dry Gas Meter
Meter Meter Temp.
Reading  Temp., Pn Reading In Out Pn

-
End /523 /0,355 ¢f N3 °F -2 25 “H,0
Start (515 0000 _cf ’7} °F ~4.20" H,0

322.9¢4gct 0N °F N3 °F (.50 “H,0
32925 _cf 13 °F ’\3 °F/So “H,0

Avg. /L/ I 355 cf V3 o 226" ‘HO  /o.023 “ef 0y e 153’ “H,0
+—R.20
Wet Test Meter Vm_,, = 17.65 x /9,355 Al.do 136 x /.090 (C) =995"7 dcsf
93 + 460
WAL
Dry Gas Meter Vm_,, = 17.65 x /0 023 929(;:1/‘3 1366 9?/0 desf
_ _
CDG= 9« 99? = /.OQD
q9.710

C-18




DRY GAS METER CALIBRATION

Meter Number: X )-2 Calibrator: %@m &&LQ/‘?\

Date: __ &-13-99

Wet Test Meter Vm,,,

Calibration Factor (C
Dry Gas Meter Vm,,,

pa) =

RunNo.:_/ @ 2O Mo Py_ 2920 "Hg
Control Module Vacuum: _S. & “Hg
Wet Test Meter (No. _ 2 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pn Reading In Out Pn

End  /eos Jo sp¢ cf N3 °F ~2.Ld “H,0 3Y3SLY cf £O °F 0L °F 2vo *H,0
Start /SSA (2 O00 ¢f f)} o ‘QCO“HO 333427” AN oF Z o .2-90 H,0

7 7
Avg. i3 oS/l cf 73 F ~26d ‘H,0 /0. 141" ot NN’ 2.55 “H,0
LAbe
23> 136 |y v
Wet Test Meter Vm,,, = 17.65 x /0. S14 x €090 (C) = /0 /oo dcsf
72 + 460
. ,? So
Dry Gas Meter Vm,,, = 17.65 x /D, J¢J] 272> 136 9?5/,2 desf
: NN + 460
v
Coo=_ J0./0O . | /033
.25




DRY GAS METER CALIBRATION

Meter Number: _ 20 - Calibrator: anme %J o
Date: Y —13-99

Wet Test Meter Vm,,,

Calibration Factor (Cp) =
Dry Gas Meter Vm,,,

RunNo.:__/ @ 32 fAD Py 2920 "Hg

Control Module Vacuum: _5” = “Hg

Wet Test Meter (No._2 ) Dry Gas Meter
Meter Meter Temp. «
Time Reading Temp. Pn Reading In Out P

End /(’"57 //74/ cf ')} °F % fo quo 3_5‘576"/3 cf %3 °F r)5 oF 3—°°"H20

Start /(60?2 ©. 000 cf 037°F =3.bo “H,0 344159 of V% °F 04 °F 2.0% “H,0
J J v J -

Avg. [0 1961 of 3 °F 240 M0 /145" cf VY " °F 200 *H,0

J2to
‘ ‘ v
Wet Test Meter Vm_,, = 17.65 x |/ G |412o 136 X [.000 (C) =// ¢ desf
, 13 + 460
+ oo y
Dry Gas Meter Vm__, = 17.65 x // 740 136 | _ /{.08¢ desf
V4
Cos=__ 11 YL/ - |lo3y

/. oX(

C-21
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FAMERO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: AV-2 Calibrator: S’KQM e 5&&&
Date: _ 5-13-99

Wet Test Meter Vm,,,

Calibration Factor (Cp,) =
Dry Gas Meter Vm,,,

RunNo.._{ @ Yo MO Py R7.20 "Hg

Control Module Vacuum: _ 9. O “MHg

Wet Test Meter (No. _2 ) Dry Gas Meter
Meter Meter Temp.

End  /j¢i3c 0.0y € 0% °F -4/ 30 “H,0 3LL,sxy ef g4/ °F N5 °F 400 “H,0

Start  [62o ©.09% cf N3 °F =430 “H,0 356 234ct Zl_°F N5 Fdoo *H,0
. v J s ]

Avg. . /0//0. ’?Qz’jcf 0y °F-432 “H0  /0.35¢ ¢f NGg7 g oo “H,0

=430
. T iaan v
Wet Test Meter Vm ,, = 17.65 x/p. 0§ 4740 136 x/8os (C) = [0, 242dcsf
7% + 460
: A /

Dry Gas Meter Vm,,, = 17.65 x /& 35Y| Airo 136 | _ Jo.00odcsf
06 + 460

v

Coc=_ 10241 - [loay

/0. OO0

C-22
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DRY GAS METER CALIBRATION

Meter Number: ___ Q) -2 Calibrator: V; &O{M e (XK e

Date: g-12-99

Wet Test Meter Vm_,,

Calibration Factor (C
Dry Gas Meter Vm_,,

pa) =

RunNo.._/ @ 020/@14/%. Py: 5294 2O "Hg
' Control Module Vacuum: _ S« “Hg
Wet Test Meter  (No. _ > ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp, P Reading In Out Pn

End I‘)// ;2,)00 cf f‘)’s °F -0 . 2o ‘H O 3(, ?, L‘[// cf ’13 °F q;l °F (902_“H20

~ Start /é% 2000 cf ”73 °F -0, ;O HO0  3koly of N9 °F Qb "FL.OLH,0

avg 38 2000 of N3 F 02 MO ALt o 35 oF oo HO
-0. 2o
* v
_ . 2910 136 _
Wet Test Meter Vm_,, = 17.65 x 2 Noo x twoo (C) 5,09 desf
3 + 460
LOOL
Dry Gas Meter Vm,,, = 17.65 x .23 |2%22 13: a?b,)r) desf
95 +
/
Cos=_ ot 609 - |/033
2,529
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METO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. 2 2'2
CALIBRATION DATA

Date: J?//B - 9“9

Mercury
Temperature DTi
Media Time S il S CR
Ambient Air 0744 A D N
Ice Bath 0941 32 ____3__3_/_
Boiling Water 045y 212 _aQ_LZ%
Oven [0 O3 _ A5 =l
Oven - /OO0 200 ___30_3':_
Oven jole {So 350
Oven i[Oy _ 395 _ 25"

Meter Adjusted? Yes No "

Calibrator: %ﬂme @ |

poyAY;

Checked By: _ [Tike Bass 203

C-25




~AMETO

ENVIRONMEMTAL

BAROMETER CALIBRATION

Barometer No. /? '/

Date: H5-07- 79
Time: /6 SO
Barometric Pressure @ Addison Airport @ 719 ft. = Z 01:55
- 0.719
Absolute Pressure @ Addison Airport = 27. '~
+ 0.083
Absolute Pressure @ METCO @ 636 ft. = 29.194 g
Barometer Reading = 2% 200
Variation = ~ 0. 00C

Barometer Adjusted? Yes No /

/"A'Z rcke, &9; /M

Signature of Calibrator




iR

v S0

~AMETO

ENVIRONMENMTAL

BAROMETER CALIBRATION

Barometer No. ” T

Date: %3’“1 -19
Time: i4is

Barometric Pressure @ Addison Airport @ 719 ft. =

Absolute Pressure @ Addison Airport

Absolute Pressure @ METCO @ 636 ft.

Barometer Reading

Variation =

Barometer Adjusted? Yes No ~/

30./0

0.719

29 %%l

0.083

29 4§ -

2997 -

0 006~

/VI (\ i"— e /S-l“f

Signature of Calibrator

qs5s®

NAAL




PITOT TUBE CALIBRATION

Date: 10 -4- 99 Time: __1© 30
Pitot No.: __ "2 T, 12 °F
Pitot Dimensions: g/g ) ‘)77/’} Coaa: 0.990
Calibration
Motor fps Standard \[m ‘ ' Cal. Cal.
Setting | mark Start End Average High |VHigh | Factor | Low |NLow | Factor
7 20 |p 2o |caolo sl o |o3sile 32857 pas |o.397] © 505
14 20 o202 0 v0697 03365 o 508032 |asH]| o005 ]
20 w0 3400340593 |osi|en4le ve8o.ci lod] o o8]
28 | s0 |5y |e sy |p 735 |0 #9000 %08 0 81 | g9 0. 908"
s5s | 0 |pgolexol o 8947 20| 098]0 808|120 | 1.095] 0. S0¥
41 70 -eY 1 1.eo | (. oOD‘ 1.5 0 l.ZZS: 0.5’0{ (.62 1225 g_g/v,fy
50 80 32| 1.3 (. (42 .99 L350 0. S’OS; 95| V39 &.80g’
2 | 90 | iyo|iee| . 2¢Sz.u0\u 54 0. 808|243 LS| g. 805
28 50 o054 [0Sy o 7357|051 | v.9210.50% 0. €17 0.924 0. §v8 7]
28 50 o.5 054 |0 735 1. K| o_ﬁm; O. YOKI c. 51 0_99: C. S’Og/
Average (}-5’05: 0.50Y%
Summary of Results: 5
Normal high side calibration factor 0.80%
variation + __ 0. ¢O%C /
variation - 0. 00 Yo
Normal low side calibration factor 0.508 ~
variation + __ .92 % 7:
variation - D.c0%°
Calibrator: Q/“V"‘ ,@"”M 27%

Checked By: O&O&ww/ ot 1272
7

Aof

Cc-28 ‘/



PITOT TUBE CALIBRATION

Date: 10 -4-99 Time: | 3=
Pitot No.: _ "1 3 T, 72 °F
Pitot Dimensions: 3" ‘/}f‘f Cosa: 0.990
Calibration
Motor fps Standard \[ma _ . Cal. Cal.
Setting | mark Start End Average High |\VHigh | Factor | Low |\Low Factor
7 20 |paolpio |9 3¢ 0.:? 0,38:? 9 4081015 0.333 0. 508
14 | a0 |p22d{e22]o44970.33|0.5M0.80%| 033|051 0.5¢8]
20 w0 | 0.34]0.39 |0.5¢3 |0.51]p.714]0.g080. 5\ |0 74008
28 50 | 0.5900.59 0. 73% 10.91 0.3 0. 908 0 .51 |0.9¢7 0.5’0{
35 80 | n.Solp. ¥2 | 0. y74 ¢, 20 i.045] ¢9.5’087 |.201.095|c.9 ©F
41 70 (.ol (.09| 1,c00’ L5t>hzz?¢)2bi .50 in?a.YOZ
50 80 | 1.230| (.32] | \ao7| .95 .34 0.508] 195713 0.427
62 0 | (yo| ko] [ 265|299 1.34] 0. 505] 7 n0| 159 0.50%
8 | 50 |¢.54]0.5% ] 0735 0.1 |0.9¢9 0. %0% | 0.%1 |0.9¢0| 0 %05
28 | 0 | o590 0725 6 510905 0.908] 051 |0.909| 0. 808
Average 0,5’05/’ 0. XO«?
Summary of Results: 3
Normal high side calibration factor 0.50%
variation + 09'0‘79/_
variation - 0. 0%
Normal low side calibration factor 0.808 "
variation + 0. c0%s
variation - 0. co%”

Calibrator: Ofw@\ :gu-w\ 27 ‘f
/

UMK

Checked By: Qa,oow 6)1«“/&»-()

C-29



ATIEICO)

EIRONMIEMTAL

/ MA\G’\

NOZZLE CALIBRATION
Nozzle Set NO.TFE -

.

pate .- HT Calibrator: J-Jon’ i/ T 7Y
iy & 1 ¢ to 2
Reading 1 C. M 0. 115 £.144 0. 226 ¢.319 05T
Reading 2 ¢\l ¢4 0.19% 227 329 ©0.3¢3
Reading 3 2.1\ o075 CAA% 2260 0.329 0.363
Reading 4 v. 14 1D prec .22k 9.312 0362
Reading 5 0.\ G119 0.2c0 (.2t 0.3c¢8 0 34
Reading 6 ¢.\1 . 19 raoo .21 0329 o304
Reading 7 oMb g4 2o coz £3¢9 0.361
Reading 8 C.\Y 0.\13 c.0 (.25 ¢.%i° O.3(3
Reading 9 Cu\\g 0. |77/ 0.207 (.26 ¢.329 (.3¢3
Reading 0 Q,\\% 0_,‘75’/ 0199 ©.2201 .39 . 363
average oL 079 pe0” ezl 309 0363
4 _ _ _ s

Reading 1 0. d43c
Reading 2 e
Reading 3 0. Y32
Reading 4 0.4%72
Reading 5 0.43L
Reading 6 Rt
Reading 7 0.1\ 3L
Reading 8 ».HAL
Reading 9 0.13%
Reading 10 D13

—
Average 0.+13\

c-30




FAMERO

ENVIRONMENTAL

Dry Gas Meter Calibration

Dry Gas Meter No.: _§'— 2
Date: _ /=/$5/959

AH

(H,0) Coo .
0.5 [
1.0 [ o¢s
1.5 (765
2.0 [ oD
3.0 aapy
4.0 / e
Average DG 7 Variation: + . 15 ¥
- oY v
5, '
Calibrator: %’94/1@ 1 Lo 261

Checked By: Bl B Nah ™ 5u3

—~

Coe @ 2 liters/min. =

C-31
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ﬁ&ﬂ\}IROﬂI NemAL

DRY GAS METER CALIBRATION

Meter Number: -1
Date: /O0—S -95

Calibration Factor (Cpg) =

Calibrator: % 1/\@0« €_ Zé\/—&)\

Wet Test Meter Vm,_,,

RunNo..__/ @ .8 H:O

Meter
Iime Reading Temp. Bn
End /590 g 3/9 o K °F =27 “H,0

Dry Gas Meter Vm,,

P, ,;7 9. ¢ "Hg
Control Module Vacuum: _S. < “Hg
Dry Gas Meter
Meter Temp.

Reading In Qut =
32845 cf €2 °F FL °Fu.5¢ “H,0

Start /53/ &M@n) cf Q; °F "0(}0 “H20 3:2'2 f!ﬁ” cf %l °F 2/[ OFC)-S\/ quo
Avg. /5 G 31D Tt Y YoF ~0.957R,0 Y4617t 27 F &.co M0
. ~0.92
Wet Test Meter Vim,,, = 17.65 x5 317 |2426 138 |\ 1o (o ¢ 306 st
D5+ 460
, 0,5
Dry Gas Meter Vm,,, = 17.65 x 45y 7. 7(5 13 6 =4 433 desf
g1+ 460
: v
Coe=__ 5. R0 _ 1005
H¥E2
C-32




DRY GAS METER CALIBRATION

Meter Number: 5> Calibrator: :>\< VA& — \i_/&_)\ \

Date: /o -§-959

Wet Test Meter Vm_,,
Dry Gas Meter Vm,,

Calibration Factor (Cpg) =

RunNo.:._ /| @ /2 H.D P,: 29 ¢

"Hg
Control Module Vacuum: _S- 2 “Hg

Wet TestMeter (No. _2 )

Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Reading in Qut =
End /550 S dlc of DS C°F ~/4z *H,0

133G cf gy °F 2L °F /o0 “H,0
325794 of FY °F %2 °F /oc *H,0
S5l cf Ry~ o

Start

154 coee of 15 o /Yo “H,0
Avg.

T7 Sq4io” of 157 °F -[4o¥ w4y

/ ‘ LQO\/ “HZO

+ —. 4=
Wet Test Meter Vm,, = 17.65 x S 4t 293(’ 1‘2‘660 xl.0o0 (C) =53¢ 2 dosf
§ +

, [ &2
+
Dry Gas Meter Vm_,, = 17.65 x § /2 299 136 =5, 01 desf
<y + 460
o -
s. el

C-33
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DRY GAS METER CALIBRATION

Meter Number: ___ & - A Calibrator: QQQM € ;74«)\_
Date: /o -S- 99

Wet Test Meter Vm,,

Calibration Factor (C,) =
Dry Gas Meter Vm,,

RunNo.._/ @ /S5 HK.D P,: 29 D6 "Hg
Control Module Vacuum: _$._ = “Hg
Wet Test Meter (No. _2_ ) Drv Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Beading In Qut Bn

End /é/f- /'2.05))\ Cf ())‘ °F ",2.00 “Hzo 1(//)&(1) Cf l]\s oF g); oF /g-o quo
Stat [£57 Qoo of DS °F Z/50 M0 334201 of 7 F BA F/SY MO
Avg. 7772 0os"ct TR (GO [1daS Tt ¥ CF 15070

Wet Test Meter Vm_, = 17.65 x /) oo . |2L2¢ 13'660 X/ Lew (C) =/l )2¢ desf
PR

Dry Gas Meter Vm_,, = 17.65 x // 4/1$ A97¢ 136 |_ /l.0/ 1 desf
¢Hy + 460
v
CDG= // .’);\ = / L/‘)Ajj

(] &2

C-34
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AAMETO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number:  §" -
Date: _/c—-S - 99

Calibration Factor (C,) =

Calibrator: g’g}:uﬂ < 5?( & s

Wet Test Meter Vm,,,

Dry Gas Meter Vm,,,

Run No.:

Wet Test Meter (No. _2 )

Meter

[ @ 2.0 4.0 P,:

27 D¢ "Hg
Control Module Vacuum: _f. & “Hg
Dry Gas Meter
Metgr Temp.

Time Reading Temp. P,
End  /(d7 /o, %12 cf )$ °F —2.60 *H,0
Stat (L2 Qowe of ) oF =240 0
Avg.  THTI0E1Y of D57 oF ~dlo” w0

Wet Test Meter Vm_,, = 17.65 x jogry |211e

Reading In Qut P.
3VSUL of Te °F ¢4 °F Joc *H,0
) 305 of ¥ °F &2 °F2 20“H,0
10.0%3 et §¢ 7 oF

2227H,0

LAED
13.6

25 + 460

-+
2{2¢  13.6

x/ Ovs (C) =/ S desf

Q (XS

Dry Gas Meter Vm_,, = 17.65 x /2235

Coa=__ [ S47

¢y + 460

- v
=Y ¥57) desf

_ |fo0 ¥

9.557

C-35




DRY GAS METER CALIBRATION

Meter Number: - &~
Date: /o -S - 99

Calibrator: gfa —~ e %/2)\

Wet Test Meter Vm
Calibration Factor (Cpe) = std
Dry Gas Meter Vm,

RunNo: / @20 }. o

Py AF OL "Hg
Control Module Vacuum: _S > “Hg

Dry Gas Meter
Meter Meter Temp.
adng  Iemp. B, Reading lIn  out P,
End  (Jeo /L0l cf 1S °F -J.20 “H,0

3L 290 cf joo °F ¥s °F Joe “H,0
KOS cf 6}<—/ °F $Y ©°F Joo “H,0
A I R

Stat  /[£47 ggogc of IS °F 220 “H,0

Avg. /771 ad et S e 3057 H,0

J.05 7 4,0

+'} Ao

- v
Wet Test Meter Vm,,, = 17.65 x/1.2,4 A0t 1431:0 x[¢oo (C) =/£ 93 dosf
78+

3 oo
8 +
Dry Gas Meter Vm_,, = 17.65 x4 iy A 136 =/0.¢ L desf
v
Cos = /8735 - [Lo0/
[ C4
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AAMETO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: S -2
Date: /< -¢-99

Calibration Factor (C

RunNo.:_/ @ Y20 /. O

Wet Test Meter (No. _2> )

Meter
Iime Reading Temp. B,

End )10 /d 905 cf W °F —4or H,0
°F 'L/. o0 quo

Stat (224 Lwveo of ¢

pa) =

Calibrator: % i & 7(1/6_:\

Wet Test Meter Vm,,,
Dry Gas Meter Vm,,,

P.: ;zg RA "Hg
Control Module Vacuum: _$- = “Hg

Dry Gas Meter
Meter Temp.
Beading In Qu B,
230: 75‘2 Cf I’(/’)/’L °F ?(, °F Q-&O “Hzo
3L UG of T4 °F £5 oFUowHO

Avg.  1XT729:237 of 97 oF oSO /00337 G21Y of 4270
“'{ Neyst
+
Wet Test Meter Vm,,, = 17.65 x /1005 |25 20 188 |\ ooy L1056 “usf
7%+ 460
, VL Hdoo
Y
Dry Gas Meter Vm_,, = 17.65 x /] v33 29 9L 136 | _ [/ S&3 desf

Jols”

/] $¢7

C-37
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~AMETO

ENVIRONMEMTAL

DIGITAL TEMPERATURE INDICATOR NO. Y- 2L
CALIBRATION DATA

Date: //_'”/S/ﬁ‘i

Media
Ambient Air
lce Bath
Boiling Water
Oven
Oven
Oven

Oven

Meter Adjusted?

Time

f395S
(247
jHol

/o)

(1o

[HOS

1y t(

Yes

No

Mercury

Temperature DTI

LR (°F)
<o <
22 22
2l 2 S
25> 1S =
3o 3 /

-

Calibrator: i#f’ e )ﬁkﬁ\

- Checked By: & Ward #3063

C-39
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AMETCO

ENVIRONMEMTAL

- Dry Gas Meter Calibration

Dry Gas Meter No.: ‘-z
Date: (i-01-14
AH
Cihﬁﬂ _i:mﬂ_
0.5 _BTT i oS
1.0 _lo1®
1.5 ] 02
2.0 i-019
3.0 | Ol {
4.0 ] 002
Average [ I3
Calibrator: M. Buse

Variation: + 0.0%7%
! 2¢ 7c

- e
Checked By: /,'Jc/n/t/ &29“4"\.\

Cos @ 2 liters/min. =

C-40




FAMETO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: 27-C
Date: ji-©7-99

Calibrator: /1. Base

Wet Test Meter Vm,
Dry Gas Meter Vm,,,

Calibration Factor (C,) =

RunNo.._| @ 0.5 " Hi0 P,: 29.32 "Hg

Control Module Vacuum: __2°° _ “Hg

— Dry Gas Meter
Meter Meter Temp.
Iime Reading Iemp. Bn Reading In Qut Bn
End  (21C $.015 ¢f 7 oF -0.9° 40 §72.057¢ct 77 °F 7¢ °F 0.50 *H,0
Start (257 p.ooe cf _79 o -0 %0 “H,0 507019 of 7Y of 75 o 0. 50 HO
Avg. i3SI 24 R L goouTo Y5425 76 Teop . coo 1.0
~0.9cc
29.32 + 3 %
Wet Test Meter Vm_,, = 17.65 x .01 5 -6 X | 0c0 (C) = ¢/ BY1 desf
74 + 460
' 29.32 + 0.0 Y
Dry Gas Meter Vm_, = 17.65 x {.94 3 138\ _ 4778 qest
, - S
Cog = Y. D44 _ /. 015
Y. 78




T

[ £

vt

DRY GAS METER CALIBRATION

Meter Number: 272 Calibrator: . Bass
Date: (-7 -95

Wet Test Meter Vm,_,,

Calipration Factor (C
Dry Gas Meter Vm,,,

ba) =

RunNo.:_ | @ 7.0"§;0 | P,: 29.32

”Hg
Control Module Vacuum: __2-9¢  “Hg

Wet Test Meter  (No. _> ) - Dry Gas Meter
Meter Meter Temp.
=nd 3% guazet 24 CF -1 39O oy yo7et 75 °F 77 °F (.00 "HO
Start 1344 oocC of 74 _°F =~i.30 “H.0O 3572.377 ¢f 77 °F ¢ °F /-00 “H29
Avg. 9 Sait% 24 g "'ZCC“H-‘,O QOBOé 77 op” (.0 “H,0
- o)
27 3¢ + 120 P
Wet Test Meter Vm_ = 17.65 x $./22 13.6 X [ boc (C) =4.995 dosf
79 + 460

' 29.32 +— 2
Dry Gas Meter Vm,,, = 17.65 x £.030 186 | _ 4 859 desf 7
77 + 460
Coo=___ .98 _ jois |/
. 857

C-42
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DRY GAS METER CALIBRATION

Meter Number: 22-¢ Calibrator: /1 Bacs
Date: [1-07-41

Wet Test Meter Vm,,,
Dry Gas Meter Vm,_,,

Calibration Factor (C,) =

RunNo.._ | @ 1.5" He0 P,: 29.-3%

”Hg
Control Module Vacuum: __2 .©C  “Hg

Wet Test Meter (No. __ 3 ) Dry Gas Meter
Meter Meter Temp.

Iime Reading ITemp. B Reading In Qut Pn
End 241 0295 ¢t 74 °F _j 40 *H,0 §87.724ct G2 °F 77 °F (.50 *H,0
Start 1324 L oce ef 77 °F -1 “© “H,0 §71. 6536t 7B °F 7¢ oF 5.5C “H,0

v ~ . - / — /
Avg, IS (C<27<~6f X °F/"/"[‘0"“H20 j0- 071 Cf/ 78 °F// SO0 “HZO
29.32 +2L L

Wet Test Meter Vm_, = 17.65 x [0.255 138 |, )00 (C) = 9.937 destr”

749 + 460

2§.32 L (30

14

Dry Gas Meter Vm_,, = 17.65 x 0.0/

Coe=___ 9937 - ;] 022




Fog st i

DRY GAS METER CALIBRATION

Meter Number: __ 27-2

Date: [1-02-9%

Calibrator:

M Bass

Wet Test Meter Vm,_,,

Calibration Factor (Cp) =

Dry Gas Meter Vm,,,

/(
RunNo.:__ | @ 2.C" Hq0 P,

Control Module Vacuum: _2_>©  “Hg

Wet Test Meter (No. _3_ )

2

?'22 HHg

Dry Gas Meter
Temp.
In Qut Bn
cf A °F 78 °F 2. 00 “H,0
cf _Bi °F 77 °F2°C *H0

Meter Meter
lime Reading Temp. Pn Reading
End  |35c 0.0% of 4y °F _3.50 *HO §98. 026
Stat 1391 ©oos ¢f _ 74y °F -z.sC “H,0 5§7.90T
Avg. 12 [23%C G0 gy ok L2 oS 0o 129
' 2?2& +"Z-§0L
Wet Test Meter Vm_,, = 17.65 x 19-5°° 13.6
74 + 460
‘ 2132 + 21-;2"
Dry Gas Meter Vm__ = 17.65 x j0.]2Y :
4 Std / i 460
Coe = 9.911
9.73 5

C-44

cf=" €l °F 2 ococ“H,0-

x 200 (C) = 9419 desf -

= 9.723d05f /
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e

DRY GAS METER CALIBRATION
Meter Number: 272 Calibrator: M. Bass
Date: [-07-9%
Wet Test Meter Vm
Calibration Factor (C,) = std
Dry Gas Meter Vm,,,
RunNo.._ | @ 32 C H? P,: 29.22 "Hg
Control Module Vacuum: _3 %% “Hg
Wet Test Meter (No. _3 ) Drv Gas Meter
Meter Meter Temp.
lime Reading Temp. En Beading In Qut Bn
End  jqcw  yp.23c ¢f 74 °F .2 40 *H,0 (06 w0z ct 7 °F 94 °F 3 oc “H,0
Start 135¢ _0coc of 74 oF -2.90 “H,0 §16.34¥ cf _BS °F 7T °F 30¢ 4,0
Avg. 19 j0.35C o/ 2y ops-2.90 “HZO/ 10238 ¢/ g3 F- 2 oce,0-
29.22 +_2'C{O
Wet Test Meter Vm,, = 17.65 x j0.330 13.6

74 + 460

26.32 + 3.Qe¢

Dry Gas Meter Vm,,, = 17.65 x j0.23¢ 13.6

X j.Cco (C) = 9. 93Bdest

g3 + 460

9.938
g.85/

CDG=

C-45

}= 9.83( desf v

Yo v




AAMERO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: 27-2 Calibrator: B &s>
Date: [-C7-19

Wet Test Meter Vm,,,

Calibration Factor (Cpg) =
Dry Gas Meter Vm,_,,

RunNo._ (@ 4.0"#0 P,: 29.22

"Hg
Control Module Vacuum: _2 9© _ sHq

Wet Test Meter (No. _ 2 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. P Beading In Qut Ba

End (4% jo.izo ¢t 94 °F -3 70 *H,0 ¢«i9.030 ¢t 9l °F 3o °F ¢ o0 “H,0
Start {10 p 0SS ef Y o -3 70© “H,0 (0B G2¢ of 27 °F 79 °of 4.0oC “H,0

Avg. C’ IO 130 Cf\/ 7L/ OF/'3»7CC “HZO/ /0-’Og Cf / QL/JOF 4 000 uH2o-/
29.37 227
Wet Test Meter Vm_,, = 17.65 x (0130 188 100 (C) =1.72desf~
74 + 460

Dry Gas Meter Vm_,, = 17.65 x ;9./05

2?52 + ¥ 00
'[ 186 | _ 9909 gosf

86 + 460

Coc = 9.720 ] 0072 v/
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fIe -

DIGITAL TEMPERATURE INDICATOR NO. _27-2
CALIBRATION DATA

Date:  [l- 07-9%

Media Iime
Ambient Air 1298
lce Bath _ (280
Boiling Water __ 5%
Oven __/3_&
Oven iL
Oven __jsov
Oven _2&‘;‘5

Meter Adjusted? Yes

No

Mercury

Temperature

—R

77

3

2io

250
300
352

370

Calibrator:

DTI
CF)
7S

3¢

zil
250
30\

FEY

378

Mie Bass

\\\\\\\

_
Checked Byj//;‘w‘— Frevte




e

A METCO

ENVIRONMEMAL

BAROMETER CALIBRATION

Barometer No. __ (G =~/

Date: __ /0~ ¢/-997

Time: /S22

Barometric Pressure @ Addison Airport @ 7191t. = = 2020
- 0.719
Absolute Pressure @ Addison Airport = 29,4451
+ 0.083
Absolute Pressure @ METCO @ 636 ft. = 29.594
Barometer Reading = 29 ¢(0
Variation = 0. .33

Barometer Adjusted? Yes _«~ _ No

%, Zﬂﬁ%%ﬁ‘g 26 (
Signature of Calibrator
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MEICO

ENVIRONMENMTAL

B

BAROMETER CALIBRATION

Barometer No. /('{ - 9\

Date: _/O~¢-99
Time: _/S0¢(

Barometric Pressure @ Addison Airport @ 719 ft.

Absolute Pressure @ Addison Airport

Absolute Pressure @ METCO @ 636 ft.
Barometer Reading

Variation

Barometer Adjusted? Yes _~ No

Cc-50

S0 20

0.719

29 4491

0.083

29 8¢

29570

-~ O, 05

6/
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APPENDIX D

Analytical Data
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November 5, 1999

: m\l‘q\\
Doug Saathoff 25 © e T
METCO Environmental o ) bl == T
P.O. Box 598 \ e o f
Addison, Texas 75001 Vegehn N0V g
: . ML

Please find included with this letter the analytical report and data package for the Pennsylvania
Power Bruce - Mansfield Plant samples submitted to TestAmerica for analysis. The samples
were analyzed following the SOPs based on the Ontario-Hydro Method and ASTM 6414-99.

Case Narrative
TestAmerica received the samples on September 25, 1999. Several items were noted:

e Sample containers did not have the volume marked on the side.
e The sample identified as thimble Q9/Unit 1 Scrubber Inlet Run 2 was broken while
~ unpacking at the Laboratory. The sample filter and particulate was able to be recovered

for analysis.

e Container # 3 of the Unit 1 Stack Blank Train was marked “1 of 2”. Chain only indicated
1 bottle. Only one bottle was received.

e Bottles from Container # 5 of the Unit 1 Stack Blank Train do not match in appearance.
One is clear and one dark.

e Chain of Custody indicates that only one bottle for container # 3 of the Unit 1 Scrubber
Inlet Blank Train. Two bottles were received.

¢ Chain of Custody indicates that there were two bottles for container # 5 of the Unit 1
Scrubber Inlet Blank Train. Only one bottle was received. The extra bottle for container #
3 does not match container #5 in appearance.

e Mercury was detected in Container #3 of Unit 1A Stack Blank Run. The result was
confirmed by re-digesting and reanalyzing the sample.

No other problems were noted during analysis. If you have any questions or need additional
information about this data package, please feel free to contact me at 937-294-6856.

Sincerely,

h
James A. Davis
A Coordinator

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439/ 937-294-6856 / FAX: 937-294-7816
D-2
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Sample ID: Penn Power Hg Analysis
Bruce Mansfield Plant Ontario Hydro Method

Shippingport, PA

Summary Report

Unit 1A Unit 1A

Scrubber Scrubber

Unit 1A Unit 1A Unit 1A Iniet Duct Inlet Duct
Stack Run 1 Stack Run 2 Stack Run 3 Run 1 Run 2
Particle Bound Hg (ug) 0.049 0.096 0.055 0.284 0.784
Oxidized Hg (ug) 2.52 3.73 1.66 8.87 10.60
Elemental Hg (ug) 9.34 10.88 11.30 1.62 224
Total Hg (ug) 11.91 14.71 13.02 10.77 13.62

Unit 1A
Unit 1A Scrubber
Stack Blank Inlet Duct

Train Blank Train

Particle Bound Hg (ug) 0.000 0.000
Oxidized Hg (ug) 242 0.00
Elemental Hg (ug) 0.00 0.00
Total Hg (ug) 242 0.00

Reagent

Blanks
Container # 7 (ug/L) <0.20
Container # 8 (ug/L) <2.0
Container # 9 (ug/L) <4.0
Container # 10 (ug/L) <2.0
Container # 11 (ug/L) <0.20
Container # 12A (ug) <0.01
Container # 12B (ug) <0.01

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
D-3 -

Unit 1A
Scrubber
Inlet Duct

Run 3
0.267
8.10
1.65
10.02
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Sample ID: Penn Power Hg Anélysis
Bruce Mansfield Plant Ontario Hydro Method

Shippingport, PA

Duplicate Summary Report

Unit 1A Unit 1A

Scrubber Scrubber

Unit 1A Unit 1A Unit 1A inlet Duct Inlet Duct
Stack Run 1 Stack Run 2 Stack Run 3 Run 1 Run 2
Particle Bound Hg (ug) 0.051 0.096 0.419 0.272 0.784
Oxidized Hg (ug) 2.35 3.78 1.63 8.79 10.50

Elemental Hg (ug) 9.29 10.53 11.07 1.61 219

Total Hg (ug) 11.69 14 .41 13.12 10.67 13.47

Unit 1A
Unit 1A Scrubber
Stack Blank Inlet Duct

Train Blank Train

Particle Bound Hg (ug) 0.000 0.000
Oxidized Hg (ug) 2.39 0.00
Elemental Hg (ug) 0.00 0.00
Total Hg (ug) 2.39 0.00

Reagent

Blanks
Container # 7 (ug/L) <0.20
Container # 8 (ug/L) <2.0
Container # 9 (ug/L) <4.0
Container # 10 (ug/L) <2.0
Container # 11 (ug/L) <0.20
Container # 12A (ug) <0.01
Container # 12B (ug) <0.01

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
D-4 N

Unit 1A
Scrubber
Inlet Duct

Run 3
0.256
8.03
1.57
9.86
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Sample ID:  Penn Power

Test/\merica

INCORPORATED

Bruce Mansfield Plant

Shippingport, PA

Unit 1A Stack Run 1

ollected On: 9/21/99
Collected By: METCO

wontainer # 1A - Main Filter
Container # 1B - Backup Filter
ontainer # 2 - 0.1 N HNO3 Rinse

Hg Analysis

Ontario Hydro Method

Container # 3 - KC! impingers (1,2,3)/10 %HNO3 Rinse
Container # 4 - HNO3/H202 Iimpinger (4)/0.1 N HNO3 Rinse
Container # 5 - H2S04/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse

Digestion Analysis Duplicate Triplicate
ID Date Date  Analyst Results Result RPD Result RPD Units Flags

~ontainer # 1A SP-47  10/20/99  10/20/99 jpp 0.049 0.051 2.8 0.051 3.8 ug
Container # 1B Not Provided ipp --- --- --- --- --- ug
_ ontainer # 2 SP-43  10/20/99  10/20/99  jpp <0.40 <0.40 0 --- - ug
i ontainer # 3 SP-44  10/20/99  10/20/99 jpp 252 2.35 6.6 --- ug
Container # 4 SP-45  10/20/99  10/20/99 jep <0.62 <0.62 0 - ug
Container # 5 SP-46  10/20/99  10/27/99 ipp 9.34 9.29 0.6 9.29 0.6 ug
H
!
Tarticle Bound Hg (ug) 0.049 Oxidized Hg (ug) 2.52 Elemental Hg (ug)
© .ontainers 1A, 1B, and 2) (Containers 3) {Containers 4 and 5)

Total Hg (ug) 11.91

(Containers 1A, 1B, 2, 3, 4, and 5)
Nyp. Part. Bound Hg (ug) 0.051 Dup. Oxidized Hg (ug) 2.35 Dup. Elemental Hg (ug)

ontainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)

Dup. Total Hg (ug) 11.69

(Containers 1A, 1B, 2, 3, 4, and 5)
Notes:
i 3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439/ 937-294-6856 / Fax: 937-294-7816

D-5

Notes

9.34

9.29
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‘Sample ID: Penn Power Hg Analysis
; Bruce Mansfield Plant Ontario Hydro Method
a Shippingport, PA

Unit 1A Stack Run 2

.ollected On: 9/21/99
Collected By: METCO

wontainer # 1A - Main Filter Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse
Container # 1B - Backup Filter Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
% ontainer# 2 - 0.1 N HNO3 Rinse Container # 5 - H2S04/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse
|
!
Digestion Analysis Duplicate Triplicate
ID Date Date  Analyst Resuits Result RPD Result RPD Units Flags Notes

~ontainer # 1A SP-42  10/20/98  10/20/99 ipp 0.096 0.096 0.5 ug
Container # 1B Not Provided ipp N/A --- --- ug
; ontainer # 2 SP-38  10/20/99  10/20/99 pp <0.31 <0.31 0 - - ug

ontainer # 3 SP-38  10/20/99  10/20/99 ipp 3.73 3.78 1.3 --- --- ug
Container # 4 SP-40  10/20/99  10/20/99 ipp <0.90 <0.90 0 ug
Container # 5 SP-41 10/20/99  10/27/99 irp 10.88 10.53 1.6 - --- ug *1
]
Tarticle Bound Hg (ug) 0.096 Oxidized Hg (ug) 3.73 Elemental Hg (ug) 10.88

.ontainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)

Total Hg (ug) 14.71

(Containers 1A, 1B, 2, 3, 4, and 5)

Puyp. Part. Bound Hg (ug) 0.096 Dup. Oxidized Hg (ug) 3.78 Dup. Elemental Hg (ug) 10.53
ontainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)
Dup. Total Hg (ug) 14.41

(Containers 1A, 1B, 2, 3, 4, and 5)

Notes: *1 Sample was analyzed on a different day than it was prepared due to autosampler error and
instrument downtime.

} 3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / Fax: 937-294-7816
D-6 h
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‘Sample ID:  Penn Power
Bruce Mansfield Plant
Shippingport, PA
Unit 1A Stack Run 3

.ollected On: 9/22/99
Collected By: METCO

“container # 1A - Main Filter

Container # 1B - Backup Filter
- ontainer # 2 - 0.1 N HNO3 Rinse

g ID
wontainer # 1A SP-19
Container # 1B

{ ontainer # 2 SP-15
i ontainer # 3 SP-16
Container # 4 SP-17

IContainer #5 SP-18

_"article Bound Hg (ug)
~ ontainers 1A, 1B, and 2)

Dup. Part. Bound Hg (ug)
‘ontainers 1A, 1B, and 2)

Notes:

Hg Analysis

Ontario Hydro Method

Container # 3 - KCI impingers (1,2,3)/10 %HNQ3 Rinse

Digestion = Analysis _ Duplicate
Date Date  Analyst Results Result
10/20/88  10/20/99 ipp 0.055 0.055
Not Provided ipp - -
10/20/99  10/20/99 ipp <0.35 0.364
11/01/99  11/01/99 ipp 1.66 1.63
10/20/99  10/20/99 ipp <0.80 <0.80
10/20/39  10/20/99 ipp 1.3 11.07
0.055 Oxidized Hg (ug) 1.66
(Containers 3)
Total Hg (ug) 13.02

(Containers 1A, 1B, 2, 3, 4, and 5)

0.419 Dup. Oxidized Hg (ug) 1.63

(Containers 3)

Dup. Total Hg (ug) 13.12
(Containers 1A, 1B, 2, 3, 4, and 5)

Triplicate
RPD Result
0 ——
8.8 ---
22
0
1.7

Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
Container # 5 - H2S04/KMnQ4 Impinger (5,6,7)/0.1 N HNO3 Rinse

RPD Units Flags
—— ug
P ug
—— Ug
—— ug
[ ug
- ug

Elemental Hg (ug)
(Containers 4 and 5)

Dup. Elemental Hg (ug)
(Containers 4 and 5)

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / Fax: 937-294-7816

D-7

Notes
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Sample ID: Penn Power

Test/\merica

RATED

Bruce Mansfield Plant

Shippingport, PA

I'NCORP

Unit 1A Scrubber Inlet Duct Run 1

" Sollected On: 9/21/99
Collected By: METCO

Container # 1A - Main Filter
Container # 1B - Backup Filter

© Sontainer # 2 - 0.1 N HNO3 Rinse

i
i
: Digestion
% ID Date
Container # 1A SP-36 10/20/99
Container# 1B SP-37 10/20/99
i container # 2 SP-32 10/20/99
# Container # 3 SP-33 10/20/99
Container#4 SP-34 10/20/99
§Container #5 SP-35 10/20/99
“article Bound Hg (ug) 0.284
3 Containers 1A, 1B, and 2)
Nup. Part. Bound Hg (ug) 0.272

© Containers 1A, 1B, and 2)

Notes:

Analysis
Date
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99

Hg Analysis

Ontario Hydro Method

Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse
Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
Container # 5 - H2S04/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse

Duplicate
Analyst Results Result
ipp 0.284 0.272
ipp <0.01 <0.01
pp <0.31 <0.31
ipp 8.87 8.79
ipp <1.22 <1.22
ipp 1.62 1.61
Oxidized Hg (ug) 8.87
(Containers 3)
Total Hg (ug) 10.77

(Containers 1A, 1B, 2, 3, 4, and 5)

Dup. Oxidized Hg (ug)

(Containers 3)

Dup. Total Hg (ug)
(Containers 1A, 1B, 2, 3, 4, and 5)

D-8

8.79

10.67

43
0
0

0.8
0

0.3

Triplicate
RPD Result

RPD Units Flags
——— ug
- ug
—— ug
[ ug
——— ug
——— ug

Eiemental Hg (ug)
(Containers 4 and 5)

Dup. Elemental Hg (ug)
(Containers 4 and 5)

3601 SOUTH DIXIE DRIVE / DAYTON. OH 45439 / 937-294-6856 / Fax: 937-294-7816

Notes

1.62

1.61



‘:Sample ID

3

‘ollected On: 9/21/99
Collected By: METCO

‘wontainer # 1A - Main Filter

: Penn Power
Bruce Mansfield Plant

Shippingport, PA

Test/\merica

INCOCRPORATED

Unit 1A Scrubber Inlet Duct Run 2

Container # 1B - Backup Filter
- ontainer # 2 - 0.1 N HNO3 Rinse

§

wontainer # 1
Container # 1
4 ontainer # 2
!§ ontainer # 3
Container # 4
Container# 5

b i

2
i
!

ontainers 1A

Dup. Part. Bound Hg (ug)

ontainers 1A

Notes:

ID

A SP-30
B SP-31
SP-26
SP-27
SP-28
SP-29

2article Bound Hg (ug)

. 1B, and 2)

, 1B, and 2)

1 - Sample containers broke during handling. Filter and particutate were recoverd.

Digestion
Date
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99

0.784

0.784

Analysis
Date
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99
10/20/99

Hg Analysis

Ontario Hydro Method

Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse
Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
Container # 5 - H2S04/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse

Duplicate Triplicate

Analyst Results Result RPD Result

iPp 0.784 0.784 0 -

ipp <0.01 <0.01 0 ---

ipp <0.32 <0.32 0 -

pp 10.6 10.5 1.0

jpp <0.92 <(.92 0

ipp 2.24 2.19 20 -
Oxidized Hg (ug) 10.60

(Containers 3)

Total Hg (ug) 13.62
(Containers 1A, 15, 2,3,4,and 5)

Dup. Oxidized Hg (ug) 10.50
(Containers 3)

Dup. Total Hg (ug) 13.47
(Containers 1A, 1B, 2, 3, 4, and 5)

RPD Units Flags
- ug *1
.- ug
—— ug
—— ug
—— ug
—— ug

Elemental Hg (ug)
(Containers 4 and 5)

Dup. Elemental Hg (ug)
(Containers 4 and 5)

3601 SOUTH DIXIE DRIVE / DAYTON. OH 45439/ 937-294-6856 / FAX: 937-294-7816 -

D-9

Notes

2.24

2.19
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'
Sample ID: Penn Power
i Bruce Mansfield Plant
| Shippingport, PA
Unit 1A Scrubber Inlet Duct Run 3

¢ >llected On: 9/22/99
Collected By: METCO

Hg Analysis

Ontario Hydro Method

Container # 1A - Main Filter Container # 3 - KCl Impingers (1,2,3)/10 %HNO3 Rinse
Container # 1B - Backup Filter Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse

3

¢ ntainer#2 - 0.1 N HNO3 Rinse

Container # 5 - H2S04/KMnO4 impinger (5,6,7)/0.1 N HNO3 Rinse

3
Digestion Analysis Duplicate Triplicate .
1D Date Date  Analyst Results Result RPD Result RPD Units Flags

Cuntainer# 1A SP-24 10/20/99  10/20/99 ipp 0.267 0.256 44 0.289 74 ug
Container# 1B SP-25 10/20/99  10/20/99 ipp <0.01 <0.01 0 --- - ug
{§ ntainer# 2 SP-20 10/20/99  10/20/99 ipp <0.28 <0.28 0 ug
(3 ntainer# 3 SP-21 10/20/99  10/20/99 ipp 8.10 8.03 0.9 -—- ug
Container # 4 SpP-22 10/20/99  10/20/99 jop <0.78 <0.78 0 -—- ug
Container # 5 SP-23 10/20/99  10/20/99 ipp 1.65 1.57 4.5 -- ug
F%"rticle Bound Hg (ug) 0.267 Oxidized Hg (ug) 8.10 Elemental Hg (ug)
(! ntainers 1A, 1B, and 2) {Containers 3) (Containers 4 and 5)

Total Hg (ug) 10.02

(Containers 1A, 1B, 2, 3, 4, and 5)
D:1p. Part. Bound Hg (ug) 0.256 Dup. Oxidized Hg (ug) 8.03 Dup. Elemental Hg (ug)
(v ntainers 1A, 1B, and 2) {Containers 3) (Containers 4 and 5)

Dup. Total Hg (ug) 9.86

(Containers 1A, 1B, 2, 3, 4, and 5)
Notes:
% 3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FaX: 937-294-7816

D-10

Notes

1.65

1.57
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SampleID:  Penn Power Hg Analysis
' Bruce Mansfield Plant Ontario Hydro Method
3 Shippingport, PA

Unit 1A Stack Blank Train

t. slilected On: 9/22/99
Collected By: METCO

Container # 1A - Main Filter Container # 3 - KC! Impingers (1,2,3)/10 %HNQC3 Rinse
Container # 1B - Backup Filter Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
¢ ntainer#2- 0.1 NHNO3 Rinse Container # 5 - H2504/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse

Digestion Analysis Duplicate Triplicate
ID Date Date  Analyst Results Result RPD Result RPD Units Flags Notes

Cuntainer # 1A Not Provided ipp - - - - ug
Container# 1B Not Provided iPp --- - ug
(4 ntainer# 2 Not Provided ipp --- - --- ug
é ntainer # 3 SP-1 11/01/99  11/01/99 ipp 2.42 2.39 1.2 ug- 1,2
Container # 4 SP-2 10/20/99  10/20/99 ipp <0.64 <0.64 0 --- -- ug
Container # 5 SP-3 10/20/99  10/20/99 ipp <1.22 <1.22 0 - ug *3
i rticle Bound Hg (ug) 0.00 Oxidized Hg (ug) 242 Elemental Hg (ug) 0.00
(i ntainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)

; Total Hg (ug) 2.42

i {Containers 1A, 1B, 2, 3, 4, and 5)
D+p. Part. Bound Hg (ug) 0.00 Dup. Oxidized Hg (ug) 2.39 Dup. Elemental Hg (ug) 0.00
( ntainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)

Dup. Total Hg (ug) . 239
(Containers 1A, 1B, 2, 3, 4, and 5)

Notes: *1 - Sample was reprepared and reanalyzed to confirm results.
: *2 - Original Sample Bottle was marked "1 of 2" only one bottle was received. COC listed only 1 bottle.
P *3 - Original Bottle Labelled "2 of 2" is clear, does not match "1 of 1" which is dark

i 3601 SOUTH DINIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
’ D-11 -
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¢
Sample ID:  Penn Power Hg Analysis
i Bruce Mansfield Plant Ontario Hydro Method
Shippingport, PA
Unit 1A Scrubber Inlet Duct Blank Train

4 ollected On: 9/22/99
Collected By: METCO

Cuntainer # 1A - Main Filter Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse

Container # 1B - Backup Filter Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
 intainer # 2 - 0.1 N HNO3 Rinse Container # 5 - H2504/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse
Digestion Analysis Duplicate Triplicate
§ ID Date Date  Analyst Results Result RPD Result RPD Units Flags Notes
Container # 1A Not Provided ipp --- - — --- --- ug
Container # 1B Not Provided ipp --- --- --- --- --- ug
ty ntainer # 2 Not Provided ipp --- --- --- - ug
(i ntainer # 3 SP-11  11/01/99  11/01/99 ipp <1.21 <1.21 0 <1.21 0 ug *1
Container # 4 SP-12  10/20/99  10/20/99 ipp <0.84 <0.84 0 --- ug
Container# 5 SP-13  10/20/99  10/20/89 ipp <1.02 <1.02 0 <1.02 0 ug *2
~rticle Bound Hg (ug) 0.00 Oxidized Hg (ug) 0.00 Elemental Hg (ug) 0.00

(3 ontainers 1A, 1B, and 2) {Containers 3) (Containers 4 and 5)

Total Hg (ug) 0.00

(Containers 1A, 1B, 2, 3, 4, and 5)
Dup. Part. Bound Hg (ug) 0.00 Dup. Oxidized Hg (ug) 0.00 Dup. Elemental Hg (ug) 0.00
(. ontainers 1A, 1B, and 2) : (Containers 3) (Containers 4 and 5)

Dup. Total Hg (ug) 0.00
(Containers 1A, 1B, 2, 3, 4, and 5)

Notes: *1 - COC indicates only one bottle (2 received)
*2 - COC indicates two bottles (bottle "1 of 2" received). The extra bottle for container #3
and does not match container #5

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439/ 937-294-6856 / FaX: 937-294-7816
D-12 B
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ample ID; Penn Power

' Bruce Mansfield Plant
Shippingport, PA
Reagent Blanks

P m A R

;

¢ »llected On: 9/22/99

Collected By: METCO

Gontainer # 7 - 0.1 N HNO, Blank
Container # 8 - 1 N KCI Blank

G ntainer#9 -5 % HNO,/10 % H,O, Blank

Digestion Analysis
; ID Date Date

Cuntainer#7 SP-4 N/A 10/27/99
Container # 8 SP-5 11/01/99  11/01/99
(. ntainer#9 SP-6 10/20/99  10/20/99
(G ntainer # 10 SP-7 10/20/99  10/20/99
Container # 11 SP-8 N/A 10/27/99
Container # 12A SP-9 10/20/99  10/20/99
(i ntainer# 12B SP-10  10/20/99

10/20/99

Test/\merica

INCCRPORATETD

Hg Analysis
Ontario Hydro Method

Container # 10 - H,S0O,;-/KMnQO, Blank
Container # 11 - 10 % Hydroxylamine Sulfate/Sodium Chiloride Blank
Container # 12 Filter Blank '

Duplicate Triplicate
Analyst Results Result RPD Result RPD Units Flags Notes
ipp <0.20 <0.20 0 - ug/L
iep <2.0 <2.0 0 ug/L
ipp <4.0 <4.0 0 - - ug/L
ipp <2.0 <2.0 0 ug/L
ipp <0.20 <0.20 0 ug/L
pp <0.01 <0.01 0 - ug *1
ipp <0.01 <0.01 0 ug 1

*1 - Main Filter Blank (88 mm), Backup Filter Blank (47 mm). A thimble blank was not digested aé

they weren't included in the sample digestion

D-13

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
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Mercury Sample Train Receipt Records



Mercury Sample Train Receipt Record

Client ID ' Location ID/Run #
PENN POWER - PUN(T 1 STACK
BEUCE NAMSCIELD PLAT o |

SHPPAI~ P& ,0.,7 PA

Solutions:

Cont. ID/(#) . Volumes TestAmerica ID(s) Comments
B2 (\ Zo t - + - =25 L S0y3 y i
&3 () S + i40+ =Tl 92-4uf uul
24 (1) 5§+ ~ + = =gl 30-4S
&5 (L) Wy t st = =siagl Py Hod
o7 () + + = L
08 () + + L
o9 () + + L
010 () + + L
011 () + + = L

Filters:
Cont. ID/(#) Filter ID(s)
=1A (1) Fog us3 a7 | Ve
01B () K
012A ()
0O 12B ()

Notes: ¥ ) Ubwmg  NpT MARKELY  2i2icy T SHDMEAT
X7 Recewks) T (AR 1olielqg

Checked By: _ 1An Date: _ID])4) |44

Test/America



Mercury Sample Train Receipt Record

Client ID Location ID/Run #
OO\l POwEZ S R 2 <
B2uck MANSSEa ) PiANT Lord 2
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Dry Weight Results
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Page 1

Dry Weight/Total Volatile Solids (TVS) Notebook # 5

| 'LSample Number amp N

| CllenPand | pyty rowrz || Bghz [l skt || Rowez || pedes
T haas W | guuo s 453 || 25 5202 a2 2050 [ 2bqar

| WeaterDing | Al 303¢ || 32 g || 2. 2901 24. 2624 || 20,6b5¢ || 257205
i | 2022 M oom | 2612 || 2 Lazg || 26033 1047

[oirene 22. 200 203134 || 21,927 216449 || 24, 0b2) || 23.100%
et (05i15% 1121, 9037 |22, 8419 || 22.8967| 25 borF|| 243721
- Resul G ' ' Gu.57 || adol. || kg7,

Sample Number

“ Client/Pan #

Wt of Pan +
‘| Sample

1l
" Wt after Drying

1 Wt of Pan or Wt
il After Ignition

: Difference

r
4 Sampleamount g

Result

{ Sample Number
]

Batch Number: ¥

-y —
¢ Zlient/Pan # 3395
3
Wt of Pan + Note:
: Sample 5
L Samples not
Wt after Drying

¥t of Pan or Wt
; After Ignition

s

]ogfj ed N

I Difference

s
Sample amount g

¢ esult
L

pate:_ |0 /1899

- Analyst: %
J

I

T
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Chemical Lot Numbers
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Test/\merica

INCORPORATED

Chemical Lot Numbers as Provided by METCO Environmental

Manufacturer Chemical Lot Numbers
Fisher 30 % Hydrogen Peroxide 972983
981384
964291A
EM Science Nitric Acid B20714
Fisher ‘ Water (HPLC Grade) 981810
\ 986952
984006
EM Science Sulfuric Acid 35090
Fluka Potassium Chloride 380440/1 35298
Fluka Potassium Permanganate 351262/1 22799

- 351262/1 43596

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439/ 937-294-6856 / FAX: 937-294-7816
D-72
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PHILIP

INDUSTRIAL HYGIENE

page 1 of 2

ENVIRONMENTAL TESTING

16DEC99_1644_D4_N1089_RFR

ANALYTICAL SERVICES

ANALYTICAL REPORT

« EPA/NVLAP 101262-0
* AIHA ACCREDITATION NO. 100439

Client: METCO Environmental

Report to: Doug Saathoff
METCO Environmental
P. O. Box 598

Addison TX 75001

Project Description: Penn Power-Shipping Port Unit #1

«NY DOH 10903

*«PADER 06-353

Project:
Received:
Reported:

PURCHASE ORDER:

AS RECEIVED BASIS DRY BASIS UNITS
Run 1 Coal Comp (BMP HG)
Lab Sample: 1384796
sampled: 21-SEP-99 15:30
Moisture, Total 5.49 %
SHORT PROX - COAL
Ash 11.4 12.1 %
Sulfur 4.05 4.29 %
Heating Value 12440 13160 BTU/Ib
Chloride, Total 0.08 0.08 %
Run 2 Coal Comp (BMP HG)
Lab Sample: 1384797
sampled: 21-SEP-99 20:15
Moisture, Total 5.98 %
SHORT PROX - COAL
Ash 8.06 8.57 %
Sulfur 4.27 4.54 %
Heating Value 12860 13680 BTU/Ib
Chioride, Total 0.07 0.07 %
Run 3 Coal Comp (BMP HG)
Lab Sample: 1384798
sampled: 22-SEP-99 11:45
Moisture, Total 5.42 %
SHORT PROX - COAL
Ash 10.6 11.2 %
Sulfur 4.35 4.60 %
Heating Value 12520 13240 BTU/Ib

*NJDEP 77678

188431

24-NOV-99

16-DEC-99

79-95-BRM1
METHOD  DATE ANALYST
D 3302 01-DEC-99 GLB
D 3174 08-DEC-99  VJO
D 4239 08-DEC-99  VJO
D 3286 02-DEC-99  VJO
£776/300.0 14-DEC-99 DRK
b 3302 01-DEC-99 GLB
D 3174 08-DEC-99 VJO
D 4239 08-DEC-99  VJO
D 3286 02-DEC-99  VJO
£776/300.0 14-DEC-99 DRK
D 3302 01-DEC-99 GLB
03174  08-DEC-99 VJO
D 4239 08-DEC-99  VJO
03286  02-DEC-99 VJO

4418 POTTSVILLE PIKE, READING, PENNSYLVANDIAJ]%GOS 610-921-8833 FAX 610-921-9667



e

page 2 of 2 16DEC99_1644_D4_N1089 RFR

I HILII INDUSTRIAL HYGIENE

ENVIRONMENTAL TESTING

ANALYTICAL SERVICES s EPA/NVLAP 101262-0

* AlHA ACCREDITATION NO. 1004339

*NY DOH 10903 *NJDEP 77678
* PADER 06-353

Client: METCO Environmentai
Project: 188431
AS RECEIVED BASIS DRY BASIS UNITS METHOD DATE ANALYST
Run 3 Coal Comp (BMP HG)
Lab Sample: 1384798 - continued
% £776/300.0 14-DEC-99 DRK

Chloride, Total 0.08 0.08

< Indicates less than the limit of quantitation.

4418 POTTSVILLE PIKE, READING. PENNSYLVANbA__l?gOS 610-921-8833 FAX 6T0-921-9667
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A

?a 1D

12/11/99 +
H)L{ 4~

(¥343] AR DRY LOSS:
MOISTURE:
VOLATILE MATTER:

FIXED CARBON:
ASH:
PROXIMATE TOTAL:

HEATING VALUE:
SULFUR:
CARBON:
HYDROGEN EXCL WATER:
HYDROGEN INCL WATER:
NITROGEN:
CHLORINE:
OXYGEN EXCL WATER:
OXYGEN INCL WATER:
ULT TOTAL EXCL WATER:
ULT TOTAL INCL WATER:

%ur!‘lk

page 1

SAMPLE ID:

%
%
%
%
%
%
BTU/LB
%
%
%
%
%
%
%
%
%
%

INPUT

AIR DRY

4.94
0.58
0.00

*kkk

12.00
13086
4.26
0.00
0.00
0.00
0.00
0.00

Frdekeh

83.74

sk

100.00

AS
RECEIVED

75

4.94
0.55
0.00
83.10
11.41
100.00
12440
4.05
0.00
-0.06
0.55
0.00
0.00
79.11
83.99
100.00
100.00

DRY
BASIS

wrirdrdr

0.00
87.93
12.07

100.00
13160

4.28

0.00
-0.07

0.00

0.00
83.71

*hkk

100.00

ik



i

+4F | 5343/
L 138¥17)

A 12/11/99 +
M 2"

page 1

SAMPLE ID:

AIR DRY LOSS:
MOISTURE:
VOLATILE MATTER:

FIXED CARBON:

ASH:

PROXIMATE TOTAL:
HEATING VALUE:

SULFUR:

CARBON:

HYDROGEN EXCL WATER:
HYDROGEN INCL WATER:
NITROGEN:

- CHLORINE:
OXYGEN EXCL WATER:
OXYGEN INCL WATER:
ULT TOTAL EXCL WATER:
ULT TOTAL INCL WATER:

%
%
%
%
%
%

BTU/LB

%
%
%
%
%
%
%
%
%
%

INPUT

AIR DRY

5.561
0.50
0.00

wkwd

8.53
13608
4.52
0.00
0.00
0.00
0.00
0.00

L2 2 4.4

86.95

Ak

100.00

AS
RECEIVED

0.47
0.00
85.96
8.06
100.00
12860
4.27
0.00
-0.05
0.62
0.00
0.00
81.74
87.05
100.00
100.00

5.51-5.98

DRY
BASIS

wrird

Tty

0.00
91.43
8.57
100.00
13680
4.54
0.00
-0.06
0.00
0.00
86.94

Yrirdeh

100.00

ekl
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A 12/11/99 +

mﬂf
3y

page 1

SAMPLE ID:

AIR DRY LOSS:
MOISTURE:
VOLATILE MATTER:

FIXED CARBON:

ASH:

PROXIMATE TOTAL:
HEATING VALUE:

SULFUR:

CARBON:

HYDROGEN EXCL WATER:
HYDROGEN INCL WATER:
NITROGEN:

CHLORINE:

OXYGEN EXCL WATER:
OXYGEN INCL WATER:
ULT TOTAL EXCL WATER:
ULT TOTAL INCL WATER:

%
%
%
%
%
%
BTU/LB
%
%
%
%
%
%
%
%
%
%

INPUT
AIR DRY

4.96
0.48
0.00

e

11.10
13176
4.58
0.00
0.00
0.00
0.00
0.00

hkhk

84.32

edrdr ok

100.00

AS

RECEIVED

0.46
0.00
84.03
10.55
100.00
12520
4.35
0.00
-0.05
0.56
0.00
0.00
79.73
84.54
100.00
100.00

DRY
BASIS

0.00
88.85
11.15

100.00
13240

4.60

0.00
-0.05

0.00

0.00
84.30

ik

100.00

drdekek



Moisture M Je rev 1.0 - 3/10/99
—_— i

Tarewt. WetWt. Dry Wt
of Dish Sample + Sample + %
Sample # Q) Dish (g) Dish Moisture

by
v
‘GC iasasa1 4207 16645 1575 125 (13377

o

1383832 426 1806.5 1703.3 7.48
1383833 429 17184 16124 822

1384771 4259 17269 16694 4.42

W aear72 4289 16837 16154 547 qahiley
1384773 4215 17496 16713 590
T 1384774 428 1202 12348 662

¥
%% 4384775 4617 13054 12504  6.52 0 fg

1384776 4343 12716 12111 723

q}g’ 1387777 4331 1897.4 18362 4.18

ao 1384778  423.3 1767 1704.1 4,68 > l { l?‘i
1384779 4364 1884.1 1817.9 457

 gqldsd7e2 4271 7573 7188 117
gs> | 1384793 4279 7422 7012 13.0 1>t \4§
1384794 4313 7388 6956 140
'_&-g 1384796  431.1 1155.9 11201 4.94 g
971384707 4203 12863 12391 5.5 {1 \ ]
. 1384798 4293 13862 13387  4.96
{ 551384801  431.9 1827.8 14847  26.0
sV 1384802 4206 18266 17347  6.58 3 )q j
1384803 425.9  1593.4 14992 8.07 L !

#DIV/O!
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Test/\merica

INCORPORATED

Sample ID: Penn Power Hg Analysis
‘ Bruce Mansfield Plant ' ASTM D6414-99
Shippingport, PA ‘
Coal Samples

- Collected On: 9/21/99 for Run 1 and Run 2, 9/22/99 for Run 3 Composite
“Collected By: METCO

Digestion Analysis Duplicate Dry Weight
Date Date  Analyst Results Result RPD Units (%) Flags Notes
Run 1 Composite 12/20/99 12/21/99  jpp 0.096 0.097 <10 ug/g 100
1 un 2 Composite 12/20/99 12/21/99  jpp 0.079 0.079 <1.0 ug/g 100 *1
Run 3 Composite 12/20/98 12/21/99 jpp 0.103 0.104 <1.0 ug/g 99.9
Jotes: *1 - Sample was analyzed in triplicate. The triplicate result was 0.082 ug/g with an RPD of 2.5 %.

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAx: 937-294-7816
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Sample Receipt Record

\ Chain of Custody Provided? Yes [ NofX ~ Job #:

If no Chain of Custody is provided, the following section should be completed.

Client; TWETCO

Redéeived by: N D & i/)\a,/q Date: IZI(Q,E_,Q Time: < T A
“ Samples Shippgd UPS FEDEX > US Mail ~ Other
Il Custody Seal(s) Intact —Yes o {d

' Containers Provided by TestAmerica Yes [ Noﬁi
‘ Cooler Temperature °C Ice @ Cool Packs

| Deviations Noted - Comme}zts
| None (_/420.,,% pH’/L,lp S

Insufficient Volume

Samples Broken _ Copme B2 .

Incorrect Containers/ Preservatives OWENSYILLE, EAIT et CoSTRAP
Volatile Headspace WEST TERLE ATE, STeEVE~ XON ,

f Holding Time Exceeeded upon receipt CH PP, AP ORT S‘r(?-ﬁﬂ"oﬁ_l  Bremory

| Insufficient sample information PrOU LA, CAWRENCE, TANZF D

COC and sample labels disagree

e s o | o o o 4

QOther Initials Date

‘ S * Issues to Clarify with Client

Corrective Action

Client Contacted by: __ /M //) Date: ™ [A

Test/America

IngeePCasttd
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})§¢Mf nzitay
S CORALS

NONAQUEOUS MERCURY BATCH SHEET

oAy

R Analyst A WO Date: Mj’ Water Bath:  start mid end -
S f2(zi(x¢ : |
v Standard Refercnce é S ¥ ~/% temp: : s
T ICV Reference: (s =4 (- )7 date:. —
7.0 [Sample #/ Client Weight MS. MSD
g5 52480 -n i.O‘L’HC\ o XY
77| 12749%02 s l J. OCQla HWOS -l
26,3 | 133986 1.0923% MB |
a]1384%08 ‘ /,olSoa Hl —6S Y|
78-1113 349909 | 1068 G NS
g8H13%9a10 A l.ooi ¥ }C/VM \[ -6S 331
950 g-5)3391¢7 TR |/0110 4 icv | 2 Sttt 0=
c‘é." [138473% j‘_ /.()OS‘i m
9251231187 [0 4 -
0 |[R8479e  Bmp-B, " [1,0070 4 ML O 4 5~527C
(oo 128097 7| Lo _MS L, mLe-so-t
799 13397198 o8y, L - 1i.0k?q g gm z s7307lk
2 112347119 R (0772 & |
93.3 [|39471S | 10131 %
W2 P390 IR 0358 £ MSD
80-S 112381559 3 1.0768 ¢
33 5 11380555 | 1.0290 &
73.4 138055 . L [, 009S %
_ INTST ey 4 [, 00495 RPD
FLAG
SECONDARY DATA CHECK: analyst:
' date:
Comments:

D-89



13
H

[

i




. < - g P

o e

N

———

s

e R—

iz s

“

D-91



A

D-92



Kl

e

B

i

D-93



PO

D-94



e

D-95



| Wk ¥ G.¢
e .- ‘ .SZ

o )
o ocolm& -
=

£ & ~COID IS
1

L o.@od
J\rvta; 1

<
f>‘l g ilt§f

VoD 5

o e
2;2/13 /}

6. 80 v
- 0 O\\%

RS L?b:— 11‘057

U Q



l.l.l.llit

('S

LS

D-97

V= |
TvV=l.o C\‘i%‘?@

O- B '3/%3,3-
37 ST f\fD’:‘/‘D‘J?o

0‘3(03‘/&5 /y

O-HO/% /}
: R e ﬁPD"‘Z("\?a

0-] 0(:,,1,1& )6,
C.09 3,“3 17
Coemamnoan ’L?D > L?;?o

o Mugly

NoDATYY



S e It ﬂfb :‘Z‘l 0/0

-

0.090 s
N S Saeme LT SR Dan R e RPD £1.0%%

I .04‘7]‘/1,% 13/
LD-Q,@\& j
LoEER e LD 7V =d-co a9 °%,

e I s i 0-2 T ug )3

e e RED = 2108,
0t agly
) Becr LTE o noearyiE o ocae s n 2PN ASY
© 082 Aeg )?

D-98



R Bme )y S

Vo DATVA

o l Og,ué; } 4( Q,.fg.ib,dé#rwo eloo

sRED > 289

0. )0‘{/‘5’(8 %W?l“/c)g

T 2 —I O
/00 ”7;,
0173 Li/{
GemeLuT DLrmatE L g - &RPD= oY,

C. lLil/I&IS/
- @pD= 0¥,

o-14] lla /
Szt LET DooenEe T Tl e 2 BPD = &) Oa/

O (BCM/Y

02 3 ?/gi /5/
S LR ToamgaE e e mmn oy £ WS Tl

& 2@?,«;; I

D-99



. C-ceald ey L

Con -—rv;)-0° [OQ‘)7D

D-100



-

Dry Weight(DW)/Total Volatile Solids (TVS) Notebook # 6

Page 13

D-101

Sample Number/
Test ODW/TVS) | 7’5 )
Client/Pan # bR R A EE P | rsarrrcmn
; - /2 e, vy eellc? A3 lRo R/ |2/, A ~3
"+ || Wtof Pan+ = -
Sample 599 5)\94¢ 72 |5 TI7X7 1F<ca L 0é /0| S Froxl
Wit after Dryi ~ gl i
Vi after Dryiog £ 5992 \|F-73#3 ||fF 225 7 4 75 F T2 7y |7 7€ 70
Wt of Pan or Wt _ ‘
After Ignition d.g7o 8 b 7779 ||l A N\ . 77 22 l0- 77 7< g -7I7Y
Difference Pesse |7 772 3 o5 || £ grog \#owrd || € 2T 77
Sampll
apleamont 8| gy W v || 7259 | F20sF |Fossiy |7 7707
Resul ' -
esult > =y % PR - .
Sample Number/
Test (DW/TVS) |/ o \\vdoy29¢ || 7777797
Client/Pan # A O s 28R || Ay P E — B s G T
L 727 Py es |27 2 o o3 \zr AP ~r=Z2
Wt of Pan + ,
Sample Syt \|F-e8F50 ||[F-< g0 \|F - co235c F006 ||F 25 F A
WtafterDrying 7 yiiq |2 v750 Ay || #7225 ||£-900F G 25FA
Wt of Pan or Wt
After Ignition g P52+ oo || @77 7 F\2. 72FF s . FFA2 || S . T ¥
Difference Josoos I 9952 C 222 | €.2558 ST F- 2P
Sample amount g 1~ ; F3 2050\ Fedep rende |FgsFec | £ -2y
Result > . % % /ﬂﬂ.ﬂz oo P 7y
Sample Number/ Batch Number —
Test (DW/TVS) |/ 785777 ||77F& >7#2 |[TVs- P
. Gor 2 o2 & || ClnreZSy DW- S 5 72
Client/Pan # prgs 24\ i = || 2, J,//,v/?/ o @2
Wt of Pan + _ Note:
Sample F-n225 |7 o/7y | L7 t Zyoy sy £FAET
Wtafter Drying | 2.y - ||F F5/A2 T Y 2T ars {7;’f T -
Wt of Pan or Wt
After Ignition o FFcy|\|o- g FEHPO - FreF \\o FTFES
Difference 7P 2osF || > I8 é. Pyrie J—’.;p >/
Sapleamowt & | 7.2 syl || F- || P Sos P 1€ IFTT
Result b 44 A 2, J?/% F7 7 "0
Analyst._ /7 Date: 72 fer/7F Test)l Xmgrlca’
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% jite Name: FLUE1:
Data Averaging Type: 1h

€02 NOXPPM
Date Time  (PERCENT ) (PPM )
09/21/99 07:00 10.31 181.61
' 08:00 10.12 181.23
09:00 10.33 181.50
10:00 10.14 181.13
11:00 10.17 175.18
12:00 10.08 175.86
13:00 10.20 176.97
14:00 9.96 173.30
15:00° 10.14 169,89
16:00 10.11 188.02
17:00 9.97 198.52
18:00 10.10 204,18
hverage = 10.14 182.28
Maxipun = 10.33 204.18
Hininup = 9.96 169.8%
ossible values = 12 12
ncluded Values = 12 12
Total = 121.63 2187.39

4 A

Tyed

X

399
© 388

FLOWZS

(CFH )

1066405.5
1058300.3
1073998.8
1073208.6
1066372.9
1081397.9
1088302.5
1091586. 4
1077684 .4
1086503. 4
1074822.0
1065339.0

1075310.1
1091386.4
1058300.3
12
12
1.290E+07

excluded values (nissing, 00C, invalid, suspect)

nissing

out-of-control

invalid

suspect

invalid for state
exceedance

stack not operating
invalid (PADER)

nissing data substituted
nissing value

value could not be calculated

Plant Name: MNSF
General Average Report
Reporting Period: 09/21/1999 to 09/21/1999

50

2PPH

(PPH )

12
12

131.27
108.36
110.62
97.88
100.65
91.50
84.90
83.44
82.25
69.23

1105.14

M, 1/

o

Page: 1

Time of Report: 10/18/99 12:16
Rolling Average Interval: 1

o |- BCEFCH
Bun - BE,0 EF




Plant Name: MNSF ; Page: 1
General iverage Report
Reporting Period: 09/22/1999 to 09/22/1999

2

¥ 3ite Name: FLUE1X Time of Report: 10/18/99 12:17
Data Xveraging Type: 1h Rolling Average Interval: 1
§ €02 NOXPPM FLOWZS SO2PPH
“  Date Time (PERCENT ) (PPM ) (SCFM ) (PPM ) 3 2~ [ CHE C s
09/22/99  07:00 10.43 193.07  1012459.6 147.34 /“75 /7S on A 2
08:00 10.33 199.26  1016440.1 109.80
09:00 10.48 203.68  1030396.8 100.95
10:00 10.53 199.57  1011527.7 152.03
Average = 10.44 198.90  1017706.0 127.53
Mayimum = 10.53 203.68  1030396.8 152.03
Minimum = 10.33 193.07  1011527.7 100.95
Possible Values = 4 4 4 4
. ncluded Values = 4 4 4 4

Total 41.76 795.59  4070824.1 510.11

- excluded values (missing, 00C, invalid, suspect)

< - missing

T - out-of-control

. = invalid

y = suspect

Y - invalid for state
H - exceedance

- stack not operating

- invalid (PADER)

U - nissing data substituted

-999 - nissing value

888 - value could not be calculated

aeikis

stieahlil a4
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ENVIRONMENTAL

BILLY J. MULLINS, JR.; President

Education

Professional

Training
Courses

Certification

Professional
Memberships

Post Graduate Study Environmental Engineering at
Southern Methodist University; Dallas, Texas 1970.

M.S. 1969, New York University; New York, New York,
in Civil Engineering (Air Resources).

B.S. 1968, Texas Tech University; Lubbock, Texas, in Civil
Engr. (Water Resources). Studies in Engineering at
U.S. Naval Academy; Annapolis, Maryland, 1963-1964.

Attended Short Course on Air Pollution Engineering at
the University of Texas at Austin, February 1970.

Attended four-week management course presented by
the American Management Association, 1976.

Registered Professional Engineer

Certified Visible Emissions Evaluator ,

Licensed Private Pilot (Multi-Engine-Land, Instrument)
Diplomat in the American Academy of Environmental Engineers
Inductee into the Stack Sampling Hall of Fame

Certified as Qualified Environmental Professional (QEP)

Air & Waste Management Association - Past Chairman,

Past Vice Chairman, and Past Board of Directors of North Texas
Chapter and Southwest Section; Past Chairman, Consultants
Committee; Past Chairman, Source Measurement Committee

Source Evaluation Society - Past President,
Past Board of Directors -

American Management Association

G-2




ENVIRONMENTAL

MULLINS

Publications

Teaching
Experience

Authored "Real World Experience with USEPA's New Sampling
and Analytical Methods for Conducting Risk Burn," - May 1998.

Co-authored "Sulfur Compound Emissions of the
Petroleum Production Industry," December 1974.

Co-authored "Field Procedure for Stabilizing Hydrogen
Sulfide Sampies to be Analyzed Using Modified
Methylene Blue Technique," presented at the Conference
on Ambient Air Quality Measurements, Austin, Texas,
March 1975.

Co-authored "Atmospheric Emissions Survey of the Sour
Gas Industry,” October 1975.

Co-authored "Technique for Insuring the Validity of
Samples for High Concentrations of Sulfur Dioxide Using
the EPA Method 5 Sampling Train," presented at the
Third National Conference on Energy and the
Environment, College Corner, Ohio, September 1975.

Conducted training seminars on sampling methods penodlcally
since 1974 to present.

Conducted a one-day seminar on Part 75 Testing over ten
times in 1993 and 1994.

Served as a lecturer in the Environmental Protection
Agency's training course number 450, "Source Sampling
for Particulate Pollutants,” for two years from

January 1974 to October 1975 and in March, 1992.

Conducted a two-day training course entitled "Technical
Assistance in Source Sampling” at lowa State University,
Ames, lowa, for the Environmental Protection Agency,
October 1974.




R

ENVIRONMENTAL

MULLINS

Teaching

Experience
(Cont'd)

Technical
Experience

Conducted EPA's training course number 450, "Source
Sampling for Particulate Pollutants," for the EPA at
Research Triangle Park, North Carolina, September 1975.

Conducted a two-day short course entitled "Performing and
Observing Source Sampling" at Dallas, Texas; July 1976, May
1977, October 1977, November 1987 and November 1988; at
Lake Charles, Louisiana, May 1977; at Casper, Wyoming, May
1977; and at Point Comfort, Texas, November 1992.

Served as a lecturer in the Environmental Protection Agency's
two-day seminar entitied "Asphalt Industry Environmental
Solutions," presented in Dallas, Texas, on March 21 and 22, 1979.

Conducted a two-day short course entitled "Performing and
Observing Source Sampling" in Phoenix, Arizona in August, 1990
for the State of Arizona, Department of Environmental Quality;

in Lincoln, Nebraska, in March 1980 for the State of Nebraska,
Air Quality Control Division.

Directed and performed stack sampling on over 2000 sources

~of which over 500 were sampled simultaneously using more

than one sampling train at several points in the flue gas stream;
1972-present.

Directed and performed over 200 short-term ambient air
studies using mobile sampling vans and various ambient
air sampling equipment; 1972-present.

Designed, directed and operated over 20 permanent
ambient air networks of various size and duration for a
variety of parameters; 1972-present.

Designed surface and underground drainage systems

for residential subdivisions, public works projects, and
shopping centers; 1969-1972.
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ENVIRONMENTAL

MULLINS

Research

Projects

Related
Projects

Designed several residential subdivisions including lot
layout, street design, drainage design, and utility design;
1969-1972.

Supervised and conducted a study made by the Hawaiian
Sugar Planters’ Association to characterize the emissions
for several bagasse-fired boilers. April-May 1976.

Supervised and conducted a study made by the Rio
Grande Valley Sugar Growers, Inc. to determine the area
affected by the burning of sugarcane fields prior to
harvesting. November 1974-April 1975.

Supervised and conducted a study by a lightweight
aggregate manufacturer to develop a material balance
around the process through sampling and analysis of
several parameters. November 1973.

Conducted a study in New York City to attempt to
develop a correlation in the ambient air between carbon
dioxide and sulfur dioxide to provide a tool for
predicting air pollution episodes. January-May 1969.

Served as Chairman of the Engineering Foundation Conference
on Stack Sampling and Source Evaluation in Santa Barbara,
California, 1985.

Served as Session Chairman at the Engineering Foundation
Conference on Stack Sampling and Source Evaluation in
Hershey, Pennsylvania, 1984, in San Diego, California, 1993;
and in Palm Coast, Florida, 1994,
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JOHN D. PELLEGRINE; Project Manager

Education

Professional

Training
Courses

Certification

Technical
Experience

B.S. in Forestry, 1985, Stephen F. Austin State University;
Nacogdoches, Texas, in Forest Land Management. A.A.S. 1979,
State University of New York at Morrisvilie; Morrisville, New York,
in Business Administration.

Two-day short course, "Performing and Observing Source
Sampling," Dallas, Texas, November 1988.

Attended 40-hour Occupational and Environmental Training Program
on Hazardous Materials (CFR 1910.120) Dallas, Texas, May 1990.

Also attended 8-hour refresher course annually.

Attended Fred Pryor one-day management seminar, February 1991.
Certified Visible Emissions Evaluator

Participated in the sampling of over 350 sources (six of which

were trial burns), serving in the supervisory capacity on over 250
sources, including several of which were sampled simultaneously using
more than one sampling train at several points in the flue gas stream. .
1988-present.

Over nine years experience with EPA and Texas Air Control Board
(TACB) methods of sampling stationary sources. Thoroughly
trained in the following EPA and TACB testing procedures: CFR,
Title 40, Chapter |, Part 60, EPA Methods 1 through 17, 20, 23
through 25, and 101 through 110. Performance Specifications 1
through 5. "Sampling Procedures Manual, Texas Air Control Board,
January 1982," Parts 1-1 through 8-8, 13-1 through 14-6, Appendix
B through Appendix M.
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Experienced with sampling Method 0010, Method 23 (Modified
Method 5 Sampling Train), Method 0030 (Volatile Organic Sampling
Train), and various EPA and "Site-Specific" multiple metal and acid
gas sampling trains.

Has performed on-site analysis for gravimetric particulate, sulfur
trioxide, sulfur dioxide, total reduced suifur, and hydrogen sulfide.

Experienced in the sampling of commercial calibration gas cylinders
for sulfur dioxide, oxides of nitrogen, carbon dioxide, oxygen, carbon
monoxide.

Thoroughly trained in the operation and routine maintenance of
the following:

Thermo Environmental Model 10AR Oxides of Nitrogen Analyzer
Thermo Environmental Model 48 Carbon Monoxide Analyzer
Teledyne Model 326 Oxygen Analyzer

Ratfisch Model RS 100 Total Hydrocarbon Analyzer

Ratfisch Model RS 55 Total Hydrocarbon Analyzer

Western Research Model 721 AT Sulfur Dioxide Analyzer
Shimadzu C-R6A Gas Chromatograph

Horiba Model PIR 2000 Carbon Dioxide Analyzer

J.U.M. Model VE-7 Total Hydrocarbon Analyzer

Thoroughly trained in the calibration techniques for all field testing
equipment.




BILLY L. HEFLEY; Project Supervisor ll

Education

Professional

Training
Course

Certification

Technical
Experience

B.S. 1991, East Central University; Ada, Oklahoma, in
Environmental Science with a concentration in Environmental
Management.

Attended 40-hour Occupational and Environmental Training
Program on Hazardous Materials (CFR 1910.120) Dallas,
Texas, April 1993.

Also attended an 8-hour refresher course January 1994,
February 1995, and January 1996.

Attended 8-hour Safe Hazardous Materials Transportation Training
Program (HM-126F and HM-181) Dallas, Texas, October 1994.

Attended Bill Mullins' Performing and Observing Source Sampling
Short Course; Dallas, Texas, January 1995.

Certified Visible Emissions Evaluator

Participated in the sampling of over 150 sources, including several
of which were sampled simultaneously using more than one
sampling train. Thoroughly trained in all EPA testing procedures,
1992-present.

Participated in an auditing program for a permanent eight-station
sulfur dioxide ambient air network in East Texas. 1992-1993.

Participated in a semi-monthly ambient air monitoring survey for
organic compounds at a petrochemical facility located in South
Texas. 1992-1993.
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HEFLEY

Thoroughly trained in all EPA testing procedures, 1991 - Present

Experienced in the analysis of commercial calibration gas cylinders
for CO,, O,, NO,, and SO,.

Experienced with calibration techniques for all field testing
equipment.

Thoroughly trained in the operation and routine maintenance

of the following:

Thermo Environmental Model 10AR Oxides of Nitrogen Analyzer
Thermo Environmental Model 48 Carbon Monoxide Analyzer
Teledyne Model 326 Oxygen Analyzer

Western Research Model 721A Sulfur Dioxide Analyzer

Anarad Model AR880 Oxides of Nitrogen Analyzer

Anarad Model AR23 Oxygen Analyzer

Anarad Model AR30C2 Sulfur Dioxide Analyzer

Anarad Model AR50-C Carbon Dioxide Analyzer
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SHANE LEE; Environmental Technician Il

Education B. S. - Environmental Science-Biology, December 20, 1997;
Sul Ross State University; Alpine, Texas.

Technical ~ Participated in the sampling of over 50 sources, including several
Experience of which were sampled simultaneously using more than one

sampling train. Thoroughly trained in all EPA testing procedures,
1998-Present.
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MICHAEL BASS; Environmental Technician |l

Education

Technical
Experience

B. S. Geography, August 1998; Texas A&M University,
College Station, Texas

Participated in the sampling of over 50 sources, including
several of which were sampled simultaneously using more
than one sampling train. Thoroughly trained in all EPA
testing procedures, 1998-Present.
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SC.OTT HART; Environmental Technician |

Education Associate Degree-Environmental Science, March 1999;
Texas State Technical College, Breckenridge, Texas

Technical Participated in the sampling of over 25 sources, including
Experience several of which were sampled simultaneously using more

than one sampling train. Thoroughly trained in all EPA
procedures, 1999-Present.
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JASON CONWAY: Environmental Technician |

Education

Technical
Experience

B.S. Biology, July 1999; Southeastern Oklahoma State
University; Durant, Oklahoma.

Participated in the sampling of over 25 sources, including
several of which were sampled simultaneously using more
than one sampling train. Thoroughly trained in all EPA
testing procedures, 1999-Present.
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JASON BROWN; Environmental Technician |

Education

Technical
Experience

B. S. in Zoology, 1995; University of Oklahoma, Norman,
Okiahoma.

Participated in the sampling of over 25 sources, including .
several of which were sampled simultaneously using more
than one sampling train. Thoroughly trained in all EPA
testing procedures, 1999-Present.
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