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Symbol

NOMENCLATURE FOR PARTICULATE CALCULATIONS

English
Units
in.>
gr/dscf*
gr/dscf*

gr/CF
@ stack
conditions

gr/CF
@ stack
conditions
Ibs/hr

Ibs/hr

32.174 ft/sec?

Metric
Units

m2

g/dscm*

g/dscm*

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

A-2

D ription
Stack 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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Symbol

R

English
Units
mg

18 Ib/Ib-mole

mg
Ib/Ib-mole

28.96 Ib/
Ib-mole

Ib/Ib-mole

"Hg
Absolute

” HZO

I'Hg
Absolute

"HZO

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-
ft3/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

Particulate - 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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Vw'

gas

pair
pwater

pman

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

English
Units

min
°F

528°R

dscf*

fpm

ml

scf*

0.0752 Ibs/ft®
1 g/ml

62.32 Ibs/ft®

Standard Conditions:

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 Oil

29.92 "Hg, 68°F (760 mm Hg, 20°C) i

A-4




MEO

ENVIRONMETTRL

EXAMPLE CALCULATIONS

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

Pm
Fot 13.6
Vm_, = Vm il :
T, + 460 P,
Pm
P, +
Vm,, = 17.65 Vm 136 | _ gscr
T, + 460
Vm_, = dscf x 0.028317 = dscm

std

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

VW = (Vw - gms 802 - gms HZS) pwater R 7-sta’
ges Py M,,. 453.6

water

Vw

gas

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

Vw

gas

scf x 0.028317 = scm

I

3. Percent moisture in stack gas.

v
%M = Woos 100 = %

Vm,, + ngas

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

100 - %M

M. =
a 100

5. Average molecular weight of dry stack gas.

MW, = %C0, x 22 |+1%0, x 32| +[%n, x 28 ]4[osco x ﬁ} = Ibllb-mole
100 100 100 100
= g/g-mole

| 6. Molecular weight of stack gas.

: /b
MW = MW, x M, + 18 (1- = ——— = g/g-mole
a I ( J Ib-mole g9

7. Percent excess air at sampling point.

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

%EA =

8. Stack Pressure.

Stack P, "H,0
P, = p, + 28 qe;sgre 2~ = "Hg Absolute -

P, = "Hg Abs. x 25.4 = mm Hg
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9. Stack velocity at stack conditions.

29 X oy X Py x MW, x (T, + 460) x AP,
V., = C, 60 >
12 x p,, x Px MW x T,
iz

(T, + 460)
Ve = 5,123.8 C, |—=—_| /AP average = fom
* 1 P x MW a g P
V, = fpom x 0.00508 = my/sec

10. Dry stack gas volume at standard conditions. *

-
Q = — V., x A, x M, x M x
144 T + 460 P

0123 V. x A_x M, x P
Q, = X5 X Pa X B pscEm
T, + 460

Q, = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

V, x A
Q, = =275 - AcFm
144

Q, = ACFM x 1.6990 = m?3/hr

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

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

%/ = >
nxD,
deTstdesxT,sz( )
%/ - 1039 x Vm_, x (T, + 460)
Myx P, x T,x V, x D}
13. Particulate - probe, cyclone, and filter.

an

Vm,, 64.8 mg

C,, =0.0154 x — 1 _ grigscs
Vm

std

C,, = gridscf x 2.290 = g/dscm+*

14. Particulate total.

C,, =0.0154 x — "t _ origscr«
~ Vm

std

C,o = grldscf x 2.290 = g/dscm+*

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-8
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15. Particulate - probe, cyclone, and filter at stack conditions.
P T.
C,=0C x = T x M

T R, T v ae0) <

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

C,. =gr/CF x 2.290 = g/m?3

16. Particulate - total, at stack conditions.
17.65 x C P.xM
c, = w0 X 5 XY - grice
T, + 460

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

17. Particulate - probe, cyclone, and filter.

c.. -c, XQXGOmlnX 11/
1 hr 7000 gr

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

C,. =Ibsihr x 0.4536 = kg/hr

A-9
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18. Particulate - total.

C,. =0.00857 x C,, x Q, = Ibs/hr

C,, = Ibslhr x 0.4536 = kg/hr

19. Mercury - ug/dscm
ug/dscm = ug + (Vmgq x 0.028317m/ft%)

20. Mercury — Ibs/10"? Btu :
Ibs/10' Btu = ug + Vmgq x (2.205 x 10 Ibs/ug) x F4 x [20.9 = (20.9 — O5)] x (1.0 x 10°)

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

* 29.92 “Hg, 68°F (760 mm Hg, 20°C)
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-166
JOB NAME: MONTANA POWER COMPANY
LOCATION: COLSTRIP, MONTANA
UNIT TESTED: UNIT NUMBER 3-6 SCRUBBER INLET DUCT
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS
I I I I |
RUN# | | 1] 2| 3
I I I I |
I I l I I
DATE | | 09/29/99 | 09/29/99 |  09/30/99 |
I I I | I
I I I I I
BEGIN | | 0908 | 1330 | 0815 |
TIME | | I | I
I I I I I
END | | 1116 | 1550 | 1025 |
e R R
P(b) | BAROMETRIC PRESSURE "Hg Abs. | 26.05 | 26.05 | 26.32 |
} (mm Hg) } (662)| (662)| (669)}
I I
P(m) | ORIFICE PRESSURE DROP "H20 | 0.669 | 0.678 | 0.690 |
| (MmH20) | (17.0)| (17.2)| (17.5)|
I I I I I
V(m) | VOLUME DRY GAS SAMPLED ftA3 | 60.494 | 61.051 | 60.431 |
| @ METER CONDITIONS (mr3) | (1.713)| (1.729)| (1.711)|
I I I I I
T(m) |  AVERAGE GAS METER DEGF | 72 | 71 | 54 |
| TEMPERATURE (DEG.C) | (22.00)] (22.00) | (12.00)|
I ] I I I I
V(m[std])* | VOLUME DRY GAS SAMPLED  DSCF | 52.381 | 52.964 | 54.722 |
| @ STANDARD CONDITIONS*  (DSCM) | (1.483)| (1.500) | (1.550)|
I I I I |
V(w) | TOTAL WATER COLLECTED, ml | 117.6 | 1184 | 139.1 |
| IMPINGERS & SILICA GEL | | | |
I I I I I
V(wlgas]) | VOLUME WATER VAPOR SCF | 5.551 | 5.588 | 6.566 |
| COLLECTED @ STANDARD (sCM) | (0.157)| (0.158)| (0.186)|
| CONDITIONS* | | |
%M | MOISTURE IN STACK GAS % | 9.58 | 9.54 | 10.71
| BY VOLUME |
I I
I I

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

I
I
I
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SOURCE EMISSION CALCULATIONS

MONTANA POWER COMPANY
COLSTRIP, MONTANA
UNIT NUMBER 3-6 SCRUBBER INLET DUCT

SYMBOL DESCRIPTION UNITS

I I I I I I
| Md | MOL FRACTION OF DRY GAS | 0.9042 | 0.9046 | 0.8929 |
I | I I I I
I I I I l I
| co2 | % | 14.8 | 146 | 14.4 |
I I I I I |
I I I I I I
| 02 | % | 456 | 456 | 48 |
I I I I I |
I I | I I |
| co | % | 0.0 | 0.0 | 0.0 |
I I I I I |
I | I | | I
| N2 | % | 80.6 | 80.8 | 80.8 |
I I I I I I
I | - I I |
| %EA | EXCESS AIR @ SAMPLING % | 274 | 27.4 | 289 |
. A N
| MWd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.55 | 30.52 | 30.50 |
| | DRY STACK GAS (g/g-MOLE) | (30.55)| (30.52)] -~ (30.50)]
I I I I I I
| MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.35 | 29.33 | 29.16 |
} } STACK GAS (g/g-MOLE) I (29.35)I (29.33){ (29.16):
| DELTAP |VELOCITY HEAD OF STACK  "H20 | 0.841 | 0.850 | 0.868 |
| | GAS (mmH20) | (21.4)| (21.6)| (22.0)|
I | | | | I
[ Ts | STACK TEMPERATURE DEG. F | 284 | 287 | 277 |
: : (DEG. C) : (140)} (142)| (136){

|

| Ps | STACK PRESSURE "Hg Abs. | 24.59 | 24.58 | 24.87 |
{ I (mm Hg) ! (625)I (624)} (632):
| Vs | STACK VELOCITY @ STACK  FPM | 3,809 | 3,857 | 3,866 |
| | CONDITIONS (M/SEC) | (19.35)| (19.59) (19.64)|
I I I I I I
| As | STACK AREA (SQ.INCHES) | 17,671 | 17,671 | 17,671 |
| | (SQ.METERS)| (11.40)| (11.40) | (11.40)| -
I I I I I I
| Qs | DRY STACK GAS VOLUME @ DSCFM | 247,416 | 249,536 | 253,186 |
| | STANDARD CONDITIONS* (DSCM/HR) |  (420,360)]  (423,962)|  (430,163)|
I I I | I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 467,463 | 473326 | - 474,406 |
| | @ STACK CONDITIONS (MA3/HR) | (794,220)|  (804,181)|  (806,016)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) 12
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SOURCE EMISSION CALCULATIONS

MONTANA POWER COMPANY
COLSTRIP, MONTANA
UNIT NUMBER 3-6 SCRUBBER INLET DUCT

SYMBOL DESCRIPTION UNITS
| I I | I I
| Tt | NET TIME OF TEST MINUTES | 120 | 120 |- 120 |
| | | | | |
| Dn | SAMPLING NOZZLE DIAM. IN. | 0.200 | 0.200 | 0.200 |
! } (m) } (0.005)} (o.oos)i (0.005)}
| %l | PERCENT ISOKINETIC % | 99.6 | 99.9 | 101.7 |
I I I I I I
I I I I I I
| Mf | PARTICULATE - PROBE, mg | | | |
| | CYCLONE AND FILTER | -—== ———- ] SE—
I I I I I I
| Mt | PARTICULATE - TOTAL mg | — _— —_—
I I I I I I
I I - I I I
| Can | PARTICULATE - PROBE, griDSCF* | | | |
| | CYCLONE AND FILTER (@/DSCM) | - === -=== |
I I I I O I
| Cao | PARTICULATE - TOTAL gr/DSCF* | | | |
} : (g/DSCM) } ---- { - -
I I
| Cat | PARTIC.-PROBE, CYCLONE  gr/CF | | | |
| | AND FILTER @ STACK COND. (g/m3) | === -=== | -—==
I I I I | I
| Cau | PARTICULATE - TOTAL @ griCF | | | |
| | STACK CONDITIONS (g/m3) | === -—== -—==
I I I I | I
| Caw  _ | PARTICULATE - PROBE, LBS/HR | | | |
[ | CYCLONE AND FILTER (Kg/HR) | === -=== -—=
I I I I I I
| Cax | PARTICULATE - TOTAL LBS/HR | ] | |
I I : (Kg/HR) I I T T

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

JOB NUMBER: 99-166
JOB NAME: MONTANA POWER COMPANY
LOCATION: COLSTRIP, MONTANA

UNIT TESTED: UNIT NUMBER 3 STACK

SOURCE EMISSION CALCULATIONS

SYMBOL DESCRIPTION UNITS »

I I I I I I
| RUN# | | 1] 2| 3
| I I I I I
| | I I I I
| DATE | | 09/29/99 |  09/29/99 |  09/30/99 |
| I I | I I
I I I I | I
| BEGIN | | 0830 | 1330 | 0815 |
| TIME I I I I I
I I I I I I
| END | | 1220 | 1603 | 1049 |
e S S
| P(b) | BAROMETRIC PRESSURE  "HgAbs. | 26.07 | 26.07 | 26.35 |
{ } (mm Hg) { (662){ (662) I (669):
| P(m) | ORIFICE PRESSURE DROP "H20 | 1.625 | 1.717 | 1.992 |
| | (mm H20) | 41.3)]| (43.6)| (50.6)|
I I I I I y
| V(m) | VOLUME DRY GAS SAMPLED a3 | 88.363 | 91.114 | 95.280 |
| | @ METER CONDITIONS (mr3) | (2.502)| (2.580)| (2.698)|
I I I l I I
| T(m) |  AVERAGE GAS METER DEGF | 76 | 84 | 73 |
| | TEMPERATURE (DEG.C) | (24.00)| (29.00) | (23.00)|
I I I I - I
| V(m[std])* | VOLUME DRY GAS SAMPLED  DSCF | 76.204 | 77.441 | 83.600 |
| | @ STANDARD CONDITIONS*  (DSCM) | (2.158)| (2.193)| (2.367)|
| I I | I i}
| V(w) | TOTAL WATER COLLECTED, “ml | 298.4 | 3105 | 3277 |
| | IMPINGERS & SILICA GEL | | | |
| I I | I I
| V(wlgas]) | VOLUME WATER VAPOR SCF | 14.084 | 14.656 | 15.467 |
| | COLLECTED @ STANDARD (sc™m) | (0.399)| (0.415)| (0.438)|
| | CONDITIONS* | | |
| %M | MOISTURE IN STACK GAS % | 15.60 | 15.91 15.61 |
| | BY VOLUME |

I I I

I I I

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

MONTANA POWER COMPANY

COLSTRIP, MONTANA

UNIT NUMBER 3 STACK

SYMBOL DESCRIPTION UNITS

I I I I I I
| Md | MOL FRACTION OF DRY GAS I 0.8440 | 0.8409 | 0.8439 |
I I I I I I
I I I I I I
| co2 | % | 136 | 134 | 13.2 |
I I I I | I
I I | I I I
| 02 | % | 6.2 | 6.2 | 6.2 |
I I I | I I
I I I I I I
| co [ % | 0.0 | 0.0 | 0.0 |
I I I I I I
I I I I I I
| N2 | % | 80.2 | 80.4 | 80.6 |
| | | | | |
| %EA | EXCESS AIR @ SAMPLING % | 41.2 | 41.0 | 40.9 |
N R N
| Mwd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.42 | 30.39 | 30.36 |
| | DRY STACK GAS (g/g-MOLE) | (30.42)| (30.39)] (30.36) |
I | I I I I
| MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 28.49 | 28.42 | 28.43 |
| | STACK GAS (g/g-MOLE) | (28.49)| (28.42)| (28.43)|
I I I | I I
| DELTAP |VELOCITY HEAD OF STACK  "H20 [ 3.163 | 3.146 | 3.148 |
| | GAS (mmH20) | (80.3)| (79.9)| (80.0) |
I I | I I I
| Ts | STACK TEMPERATURE DEG.F I 193 | 193 | 193 |
I I (DEG. C) } (89)] (89)] (89) !
I | I I
| Ps | STACK PRESSURE "Hg Abs. | 25.81 | 25.81 | 26.11 |
| | (mm Hg) | (656)} (656): (663)‘
I I I
| Vs | STACK VELOCITY @ STACK ~ FPM | 6,921 | 6,906 | 6,873 |
| | CONDITIONS (M/SEC.) | (35.16)| (35.08)| (34.91) |
I | I I I I
| As | STACK AREA (SQ.INCHES) | 65,144 | 65,144 | 65,144 |
| | (SQ.METERS)| (42.03)| (42.03)| (42.03) |
I I | I I I
| Qs | DRY STACK GAS VOLUME @ DSCFM | 1849974 | 1,839,184 | 1,858,277 |
| | STANDARD CONDITIONS* (DSCMHR) |  (3,143,106)|  (3,124,774)| (3,157,213)|
I I I I I I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 3,131,017 | 3,124,268 | 3,109,234 |
| | @ STACK CONDITIONS (M3/HR) |  (5,319,598)|  (5,308,131)|  (5,282,589)]

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

MONTANA POWER COMPANY

COLSTRIP, MONTANA

UNIT NUMBER 3 STACK

SYMBOL DESCRIPTION UNITS
I I - I | | I
| Tt | NET TIME OF TEST MINUTES | 120 | 120 |v 120 |
| | | | | |
| Dn |SAMPLING NOZZLE DIAM. IN. | 0.175 | 0.175 | 0.175 |
{ } (m) ; (0.004)| (0.004) = (0.004) I
I
| %I | PERCENT ISOKINETIC % | 93.3 | 954 | 101.9 |
| I I | I I
I I I | I I
| Mf | PARTICULATE - PROBE, mg | | | |
| |CYCLONE AND FILTER | == | == | kel I
I I | | | I
| Mt | PARTICULATE - TOTAL mg | ———— | --..-,I ——— |
| | I I | I
| | I I | I
| Can | PARTICULATE - PROBE, gr/DSCF* | | [ |
| | CYCLONE AND FILTER (@/OscM) | === - ——==
I | | I i |
| Cao | PARTICULATE - TOTAL gr/DSCF* | | | [
= : (g/DSCM) } - panll ===
I I I

| Cat | PARTIC.-PROBE, CYCLONE gr/CF | | | |
| | AND FILTER @ STACK COND. (g/m3) | === ———— | ———=
| | I | | I
| Cau | PARTICULATE - TOTAL @ gr/CF | N | |
| ISTACK CONDITIONS (g/m3) | Il === ===
I I | I I I
| Caw | PARTICULATE - PROBE, LBS/HR | | | |
| | CYCLONE AND FILTER (Kg/HR) | T = ===
I | | | I I
| Cax | PARTICULATE - TOTAL LBS/HR | | | |
| | (Kg/HRY | === | -=== | -=== |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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Impinger Box No. H 3) - @
Water Weight Gain ,
Impinger 1 Final Weight %i 3. q | Impinger 1 38.4
Iital Weight 556 el 9nz ]
Increase 3%.4 Jnivil 403 ®  Impinger 2 [
: R4 |
Impinger 2 Final Weight 174. & Impinger 3 151
Initial Weight 232.3
Increase Y1.% Impinger 4 7
V, =
Impinger 3 Final Weight 755 L gso, = - Impinger 5 |7
Initial Weight 140 s V, =
Increase (5 | Impinger 6 0.1
Impinger 4 Final Weight 273.¢ Impinger 7 -3
Initial Weight 257 Impinger 8 2.4
Increase 7.9 Total e oy
Impinger 5 Final Weight #53.9 p= _20-9% 1 \/ %o, = _ (4.8 v
Initial Weight (ST T v, = "&2 w4V %0, = _ 4.6
Increase .7 V, = ‘/ %CO = _00
P,= _0O W‘l %N, = B0.v v
Impinger 6 Final Weight 15 - b AvgAP = _&.8Yl l/ A = _i767 v
Initial Weight 254.$~ D, = _0.20v /
Increase o\ Avg /AP = _¥© 401V T, = _jz2° l/
_ Cp = 0.4\ c :‘// /
Impinger 7 Final Weight ?5 5 G P,= _~11.19 *Ho 24.59 'H
Initial Weight /3 .2 T,= _ 72V /F 532 <R
Increase ~0.% T,= _281 VoF 744 " R
" v L
Moisture Content: oM =_1.9 M; = 0.1092 MW, = 30.557 MW = 21.35
P v
Py + 13m6 . |zt.0os +£ el _SZ.3% s
Vm,, = 17.65 Vm 46.0 = 17.65 x (0.49Y 13.6 0.4 37 Veerm
+ 72 + 460
Vw,,, = 0.0472 x V= 00472 x e - 5.551 '/sft3 e
% Moisture = Vw_.. S-Ss| x 100 = i.58 v % L’L7,‘1L3
vmsld + vwga ;2-3‘61 + S‘Sg, / . (é’éz
V, = 51238 x 0-3“’/ 244 x 0.904 - 3801 pm ACFM: P e
24.99 x 29.35 ’ S
, v SCFM: _2¢ 74t
% = 1,039 x $2Z-3%l 299 = 990 4 | Y
2 [) .
2450 “ogoye X 3809 *izo X0 2e0) wen 2 2.9 v
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Impinger Box No. \"\@} 3
Water Weight Gain

Impinger 1 Final Weight 82 s 8 Impinger 1 73‘ o
Initial Weight I52.8 Tonpr 4 X
Increase 73 ¢ rinal w Impinger 2 SR
O TAk. Q_Iﬂ; _'/
Impinger 2 Final Weight 7,00- & {32 Impinger3 "’ &
Initial Weight Lo ! ‘
Increase 20.2 Impinger 4 ‘-l b
Vv, =
Impinger 3 Final Weight 7593.3 gso, = - Impinger 5 0.
Initial Weight 354 vV, = J
Increase b Impinger 6 0.
e Thimble Q1 e
Impinger 4 Final Weight 765 8 Bucky ¢ 4IQ35 Impinger 7 [ E
Initial Weight 1.z inpinger B i3 %
Increase :] b Total pgd - v,
Impinger 5 Final Weight 7- /9.2 P, = 2,05 ‘/ %C0, = j "{ 5 /
Initial Weight 1'_-1'_‘]« ( Vo= __&l.05 \/ %0, = ’i lz i/
Increase £)- [ V,= 1% / %CO = oc Y/
Po= (W19 W, - _%0%
Impinger 6 Final Weight 758.3 AgAP = _C 250 / A = _Neu %
Initial Weight 1532.1 / D, = o200

Increase e- Avg AP = _0.913 / T = _ i20 ¥

Impinger 7 Final Weight ' 2_5'§ A 0 .
~ Initial Weight 7‘3$ -+ = 7l u‘ép 53 °R
Increase [-% = _1¥1 oF 741 °R

/
Moisture Content: %M = _9. 5‘/ ‘/ My = C.9 4 ‘/de = 5@-53’0\/MW = & ?35

P
Vm,, = 17.65 Vm T —|= 17.65 x u(.051 136 |_ 0.44! ,/:f,m
m + 460 5, + 460
VW, = 0.0472 x Vw=0.0472 x ll%-‘( = 5.5%% /sft°
% Moisture = Vw,_ X 100 = 5558 x 100 = q -3” \/%
Vm,, + Vw 5290y +53%%
Y e oV
V, = 51238 x 0.8(0 / 47 x L4535 - 3%57 pm . ACFM: féz,;salb
24.5% x 2%.33 4 V4
N4 sorm: 94 9, 53¢
% = 1039 x G294 4 Y} = 19 .

2‘l§‘b X ()~Cfolfbx 325? X 120 X o 200 ) YEA: o 7. t{ /
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Impinger Box No. He)

. Water Weight Gain
Impinger 1 Final Weight g41.9 —_ o Impinger 1 237
Initial Weight F9Y4-2 deng-
Increase Q3.+ Ferad i’& Impinger 2 2€.G
Tt QHe3 ,
Impinger 2 Final Weight #50.0 1'5 > Impinger 3 . L(‘ 1
Initial Weight 139. 1
Increase AC. Impinger 4 56
V, =
Impinger 3 Final Weight FYS.S gso, = - Impinger 5 — 0
Initial Weight _H140.¢ Vv, =
Increase 49 : Impinger 6 ©. S
Impinger 4 Final Weight P, 10 - + Impinger 7 o %
Initial Weight 3651 impinger € 13-
Increase S5¢ Total {5G.¢ = v,
Impinger 5 Final Weight [Z Y (p. 3 P, = _2u.32 / %o, = {44 \/
Initial Weight Y4 Vo= _Ge0H3) \/ %0, = __ ‘1 ? /
Increase -0 V, = _ 134 / %CO = /
P,= _Cuvio V %N, = ZQ
Impinger 6 Final Weight sl o AvgAP = 0. Eéb A = _67 l/
Initial Weight 1%0.5 D, = __ 0 20D
Increase 5  pgAP- _0 .‘ll‘é l‘// T, = [2¢
.01

. 0T, /

Impinger 7 Final Weight 75¢.5 P, -1‘) 70 %o 24.87 Hg
Initial Weight F56. X T, /F Si{ VYV R
Increase 0.3 T, _ 217 v 737 °R

Moisture Content: %M = (0 M, = O. 8929 MW, = .49 ww= 29.10

p /
Pb + m ;22 - DGLY0 7t ZZ
2.3 ¢ _S4.72¢ s
Vm,, = 17.65 Vm 136 | _ 17.65 x 40 .43 13.6 | _ O.Y'Sc,sgﬁyn
T, + 460 <y + 460 I
Vw,,, = 00472 x Vw=00472 x __ 1 3. | - L. 5L 4 sttt
% Moisture = W, x 100 = G 5L« 100 = __ 0. *!( %
Vm,, + Vw,, SY. 722 (,. S6l 4
V, = 51238 x _0 v(O\/ 137 x 01 - 2Qqke \{pm ACFM: "} d YOl
24.87 X 39.b y e
;o SCFM: S 3 (S
“=_109x 54722 737 = _Ipl.? { /
2 [ . e
2487 *0.%9FA F el ¥ 90 Mo o200 ) e D¢ /
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Impinger Box No. HL} v

' Water Weight Gain
Impinger 1 Final Weight 832 2 Tmpinger ? Impinger 1
Iniial Weight 7.0 AN
Increase dl. 2 Invial  984.0  Impinger2
. 1S54
Impinger 2 Final Weight g S [ o Impinger 3
Initial Weight 299. 4
Increase [ol. Impinger 4
w =
Impinger 3 Final Weight __')d_‘5_3 gsSo, = -___ Impinger 5
Initial Weight 10 4 v, =
Increase ZJ 9 Impinger 6
Impinger 4 Final Weight 50, 2 Impinger 7
Initial Weight _M_z Inpnges &
Increase 4 o Total

Impinger 5 Final Weight 2‘{‘[ 2L Qé q o, ‘/ %CO0,

P~

Initial Weight /4% © V,= ¥¥.3¢3 f %0,
Increase 0-Z V, = _J2984 / %CO
P = , %N,
Impinger 6 Final Weight Weo 9 AgAP = 3. /{3 / A,
Initial Weight 1402 / D,
Increase €% agfaP= (94 Y. T,
c = 0.¥oY Y
; i ASA. 2 3 oy
Impinger 7 Final Weight . P, = 6T \/120
Initial Weight VAN AN T, = _’7_@_7“:
Increase 0. ( T,= {93 Ve

V4 /

| v
Moisture Content: %M = 190 M, = €. ¥{4C MW, = 30494 mw = 23.49

P

P, + 3 - +1e2s
Vm,, = 17.65 Vm _.ﬂ = 17.65 x8%.%3 |2b.07 136 _
T, + 460 AL+ 460
Vw,, = 00472 x Vw=00a72 x 3334 . 4. pgel 4 st
% Moisture = Vw,., x 100 = __{d.cfd x100=_(5LO l/ %
Vmy, + Vw, Ve 2oy + o2

V, = 51238 x cﬂ-Y@Y/ 6S3 x 1.174 = A3l ‘/rpm
2551 x 3544 i

% = 1,089 x Nb oy x LS> = 331'5‘/%
(2o XL.3440 X 25,85 X{qz, X O-[75F
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Impinger Box No. \- ;Jr'/ k‘

4 Water Weight Gain
Impinger 1 Final Weight 749.2 T g Impinger 1 /) o
Initial Weight 350.2 wip® |
Increase (G99 foncd .C_im Impinger 2 X6.5
. Tat. YEo -
Impinger 2 Final Weight Y. 7 Aot ‘q—(/aé'z" Impinger 3 N5
‘ Initial Weight 7584 '
Increase &..5 Impinger 4 2 %
Vv, =
Impinger 3 Final Weight ")la 3 L gso, = - Impinger 5 0.2
Initial Weight 456, | vV, =
Increase n.s Impinger 6 ~V5
Impinger 4 Final Weight )3% o Impinger 7 .3
Initial Weight 3@ R \ Prpigr¥ Ll b
Increase ¥ Total 2)0.5 =,
Impinger 5 Final Weight 456.3 P= 3b,09 l/ %0, = /34 V/
Initial Weight ( S&.O Vo= 393911 %0, = __ 6 2 4
Increase 03 V,= 3ids Vv %CO0 = _ & i‘//
i P,= _[.0/ E V -"2 = 8o.d
Impinger 6 Final Weight r)§4q AgAP = 27573146 A = 654y /
Initial Weight 154.9 PIY S D= )5 v
Increase -0.5  Avg/AP = S To= _L&Q_L/
& CP - So Q ?3.5(» /
Impinger 7 Final Weight §59¢ P,= =3 'HO 25 % | — *Hg
Initial Weight &59.5 T.= _8Y Vo 54 vV o
Increase 0> T.= _[93 V' 653 °R
ycar V) 0.4404 v | /
- Moisture Content: %M = LSF¥ M, = % MW, = S, 322 MW=_ A% 42
—27.441( ‘/
Pm
al ;
Py + 13.6 9l +1.907 mrffta
Vm_, = 17.65 Vm — | = 17.65 x94:333-| QL.0D 13.6 Ot T scim
+ 480 g4+ 460 0 (45
VW, = 0.0472 x Vw=00472 x _ 3/ DS - 1Y 5¢ V st
% Moisture = Vw, x 100 = 194 ¢se x 100 = /5%’(1] %
T Vm, + Vw, DM bei  +iqest (0L v 3.134,2L%
V, = 51238 x & JOF 653 G- &

X = fpm acrm: BLLo2s.
25 x UL ).3cs TR
' B4 v SCFM:

109 x Nbb]  x 6573 =95 %% v
/A0 XOSHI2 X )5 %1 %Lg,5 N 0035 %En [, O

%l =
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Impinger Box No. HO) 2

Water Weight Gain
Impinger 1 Final Weight 3. 2 j Mp? Impinger 1 2l
Initial Weight 347. . .
Increase AS.% | Finedd Z92.¢ Impinger 2 il

Impingerz Final Weight 8:2 Y 9 /T.’\" ‘ % '_ Impinger 3 fZ, E'Z
Initial Weight 343 ¥ NG &

Increase r\/ N Impinger 4 o€
V, =
Impinger 3 Final Weight Nes. 8 gso, = - Impinger 5 9.9
Initial Weight :"58.ﬂ v, =
Increase C]C] Impinger 6 Q.|
Impinger 4 Final Weight 0S3.5 Impinger 7 —0. Y
Iniial Weight 149.( Rt agirg 205
Increase 4.9 Total T270.7 =,
Impinger 5 Final Weight 0Nds.3 P= 26.35 / %C0, = _ |3 > ‘7
Initial Weight 1453 V,= 95 2%0 % %0, = b2
Increase 0.0 V,= 32700 %0 = _ & é
P,= i i ig; ' %N, = s . .
Impinger 6 Final Weight 4% 0 AigAP = 3 1YY / A = LS5/4Y “//
Initial Weight 147. 9 v D, = w.I15 ¥
Increase o | AvgaP = _I.']°}0 / - T = _ido

Impinger 7 Final Weight 75" o P= =3 30 /4) , MHQ
Initial Weight 1S6-¥ T,= __ 03 o :
’ Increase ~o04 T,= _193 % LS3 7 on

/ / / /
Moisture Content: WM = _ /S| M= 08439 MW, = _SQH&? MW= % 43

P v
Pb + = +l'ﬁ2 . 3. : Qo0 ﬁs
Vm,, = 17.65 Vm 20 = 17.65 x95255 | 2035736 | S scfm
T, + 460 33+ 460 )
Voo = 0072 x W00z x _D32N)  © . y5 449 '/sff* s
% Moisture = Vw_ x 100 = (5460  x100=_/5 ¢/ %
Vm,, + Vw,, ¥3.600 +/5. 44 ) / /
V, = 51238 x (2, §0§ S5 x L790 = 6393 tom AcFM: 3/03 234
Abotl x 2543
| / SCFM: (758 27
%= 109 x $2L00 x (53 =109 % , V4
(do XOFY3G X 2011 X6903 KO4NS T %A 409G 7
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PRELIMINARY VELOCITY TRAVERSE DATA

AND
SAMPLING LOCATION DATA
Job Number 61(1_ lob
Job Name __ Mombeung Pooen Stack Height ___ 7/ o f
Samplng Location _Llnit 3 -l Serubober Tnled Duct Sampling Port Height Above Ground ___ // 0 ft.
pate__ 25195 Tme__ 1L 30
Port A Port B ) Rert€” BoAD Average
Port & Inside Diameter (in.) iu? / 107 v /07 v’
Port & Wall Thickness (in) 1727/ 1V //
Inside Stack Diameter (in.) / S % ‘/ ‘/ l
53 Vv o v
Sampling Ports are 2l ft. % in. ( 4 ad stack diameters) downstre frc:;o«dnsturbanoe
il 2 y/  (inlet, oonstnctlon@ expansion)
Sampling Ports are ’4';— ft. < i ( [, 30 stack diameters) upstream from ﬁéurbanoe
(outlet, constriction expansion)
Distance from Distance from
Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter (decimal in.) p (fractional in.) APTJa APMTJa APMT /o AP ja
1 20 3ise V 3ilg VYV lazeay - 0¥t o I I
2 3 V] jcoss V 10 V0412 5 lizomy-2| I
3 Ly Y 7. 300 V i+ "he V0520 o loatizw-2| [, I
4 22 Y 20580 /] ol V 082 g lotyaq -5 I
5 250 35 500 V 3¢ Yz V|lic 2 o 2219 e I I
6 350 M/ 53.400 533k V |ice 23y ¢ 1097277 -1 I I
7 b4y V al.eee /| gL Sy |1Ho 1213 o [0 5% -S| I
s |7s.0 (3.500 VI 12 Yo Vi g o lops-8] ;| I
o | £33 /33450 /| 123%he 119,24 1 |osei-5| | I
10 %R 1 132.300 V] 133 Sle V]ize12n -2 |o.47/281 © I I
11 a3.3% /39.95p 139 '3he V]i.201229 o |G.4628y o I I
12 a3a /H¢.850 \/ 4o Pl V'a Sei2?3 © |oY41287 -5 I I
13 I ) /] [
14 I I I I
15 [ [ [ [
16 /1 /[ I/ I/
17 [ /I - { [
18 1 I 11 1
19 11 11 |1 It
20 /I /| [ [
21 I A I 1
22 Il |/ [ [
23 [ I [ I
24 I ) [ I
Pitot Tube No. f41‘7 /,\/ Average AP 0.811 \{/
C,= 0-2f \/ Average AP __O. °87
P, = =221, 95 "Hg / Average T, 7.___> V°F
P,= -20.10 "H,0 Z25.47 "Hg Average o __.____3 4 degrees

A=_(2 G Vi
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PRELIMINARY VELOCITY TRAVERSE DATA

SAMPLING I.Ag(?ATION DATA
sobNumber G- (L b J/
Job Name _(Menluune, Boe ren stackHeight __ (~ 7 2" ¢
Sampling Location Unit 2 Slaek Sampling Port Height Above Ground _& t. 379 v
pae_ V9[99 Time_ 700 Y4
Port A Port B Port C Port D Average v
Port & Inside Diameter (in.) B  Soo— TSo. 3B 300y /
Port & Wall Thickness (in) T W R wRhe 2% _
Inside Stack Diameter (jn.) e 25— =+ v o 238"
Sampling Ports are &;L j Y (_gis_\slék diameters) downstream from disturbance
constriction, bend, expansion)
Samping Portsare ¢ ] D> q. o 30952 diameters) upstream from disturbance
et )constriction, bend, expansion)
Distance from Distance from
Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter (decimal in.) | (fractional in.) APMTJa APMTJa APMTja APMTJa
1 QUL Godt V] G Ve v 250185 +1 |1 20i8% *9 122017548 li 90/152 ©
2 3t v |9.99 9 S5he V325189 o 2.951/81 G By 2 IJ.Lo/:Yj/\‘ ;
s 28 v 35984 W 39 v [305v9%+3 bhoonsaisbue iy o s collfyi+/
4 33 V 60.93 [ 5| V. 13.5 g9+ Yo1tiq1 TjoB.osligg+{ |3.00 3yt
s {350 W, 33.000 v, I3 " b35ysm vl [5.00059 *F Byoissea o e o
6 25.0 | 109.93% V] b3 V ] 20190 +4 BoSigg ¥3 Bae usy o [3.20 14551+
7 I I I I
8 I 11 I I
9 I I I Il
10 I 11 I I/
1 Il I I Il
12 X Caickqaled as 7 I I I [
18 of A Hielve poini I I I It
14 Trawda s€, ' Il I I Il
15 11 I I I
16 1 I . 1
17 Il I I I
18 I I I Il
19 1 I I 1
20 I I I I
21 I I I 11
2 I I I I
23 11 I I I
24 I Il I .
Pitot Twe No. ___/77-2 |/ Average AP __ 2. 904 \/
C,=_(2¥Xo¥ v Average AP? [, 69 S \/ :
%) P95 W 3 LG v Average T, _—LZ’_\TY o
P,=_— 3.5 O&réq_—“i-lg Average a 3, 5 degrees
A= 45‘ i "‘/q in2
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Job Number: qcl- LG

ORSAT ANALYSIS DATA FORM

Job Name: _Montuna Boen - Analytical Method: _EQA 33

Location: Colste p

mT

Sample Location: An( £ 36 Scenbber Talet Duck

Sample Type: Single point or Mutti point: Grab or Integrated

Date: _ 727155 % Aok Leak Check: Time: Yz« _)_(,(mm 4 minutes) Rate: 0-ccv

Operator: _He Flew

Ambient Air Check: o %

OQCU

O, - % Vol. 0.0
0, - % Voi. 20.9
| N, - % val, 0.0
Run Number ‘_ _
Run Time &io%- (i &alysis 1 I Analysis 2 Analysis 3 Average - % Vol.
CO, - % Vol. ju. € [4- 8 Jd & [4- %
O, - % Vol. 4o {s § & &4 b
CO - % Vol. 0.0 0.0 0.c .0
[0 vo 80.6 0.6 | go.b 806
Run Numbsr °2
Run Time (330 -|5%0 Analysis 1 Analysis 2 Analysis 3 Averags - % Vol |
CO, - % Vol. T{—i(, Jd T 1% (4 C ]
0, - % Vol. d.(, {. L Y- 4.6
CO - % Vol. 0.0 0.0 O-O O-o
N, - % Vol. &8 o8 | go.& go-%
—— - ,
Aun Number _3
Aun Time 0315 -1025 Analysis 1 Analysis 2 Analysis 3 Average - % Vol.
CO; - % Vol. o o 14 4 /143 4 4
O, - % Vol. Y. 3 4.3 4.3 4 2
CO - % Vol. O O 0.0 0.0 0-©
| M- % Voi. 70-% 90-¥ §0.G | Jo.¢
ciwin'wpwin\misciorsatant.ip




ATERR

Job Number: C{Q‘ 1%

ORSAT ANALYSIS DATA FORM

sample Location: Ll~:if 2

Slecc

Job Name: Moatang Youxs  Analytical Method: _32

Location: Colstcy | mat

Sample Type: Single point or Mutti point; Grab or Inteqrated

Date: __%tea\aq | Wsf4s  Lgak chock: Timefle A (min. 4 minutes) Rate: €0

Operator: \—\d\e/«\‘ Ambient Air Check: X o=
CO, - % Vol £.c
0, - % Vol. 2C.9
N, - % Vol. c.c
Run Number _\
Run Time Q%30-1720 -:\glysis 1 Analysis 2 Anglysis 3 Average - % Vol.
CO, - % Vol. i3 13. ¢ [3. L /3. L
O, - % Vol. (| YA (p- & {2
CO - % Vol. O.o OO 0.0 é.C
| M- % Vol 8(93) 808 8A. & 5[).@
Run Numper _=_
| Run Time (330-(t03 Analysis 1 Analysis 2 Anzlysis 3 Averags - % Vol. 1
[ co, - % vo. Y 1z.4 3.4 3.
0, - % Vol G- b.-Q G- .2
CO - % Vol. 0.0 ®-0 -0 O.o
N, - % Vol Bo.4 go.f | go.d ®0 .4
= — -
Run Number 3
Run Time D3 ot9|  Anatysis 1 Analysis 2 Analysis 3 _Average - % Vol.
€O, - % Vol 13,2 3.2 |3 2 (3. 2
O, - % Vol. -9 G2 s G-z
€O - % Vol. 0.0 ©.o 0.0 0.0
| Ny - % Vol. 80.¢ S0 ¢ 50-¢ 8b. &
cimin'wpwin\misciorsatant.jp
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ATERR

Equipment
Pitot Tube #M-2

Pitot Tube #M-7
Pitot Tube #M-8

Probe Tip #TFE-1-7
Probe Tip #TFE-2-6

Dry Gas Meter #38-2

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

99-166

APPENDIX C

Calibration Data

Calibration Factor
0.808
0.811
0.810

0.200
0.175

1.034

1.029

Calibration Date

09/14/99
09/15/99
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




EMRONMENTAL

Equipment
Pitot Tube #M-2

Pitot Tube #M-7
Pitot Tube #M-8

Probe Tip #TFE-1-7
Probe Tip #TFE-2-6

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

99-166

APPENDIX C

Post Test

Calibration Data

Calibration Factor
0.808
0.811
0.810

0.200
0.175

1.070

1.015

C-2

Calibration Date

10/04/99
10/04/99
10/04/99

10/04/99
10/05/99

10/05/99
10/06/99

" 10/05/99

11/07/99
11/08/99

11/07/99




PITOT TUBE CALIBRATION

Date: _ 7-/Y-f§ Time: 1945
Pitot No.: _ /12 (new) T. 72 °F
Pitot Dimensions: _ ¥ tips Cosid: 0.990
Calibration
Motor fps Standard Standard Cal. Cal
Setting | mark Start End \]:era_g: High |\NHigh | Factor | Low Low Factor
7 |20 |00 |ocie| e’ 05| 6369 5.008] 0.15] 2vu| o000
14 30 | 022 s gz o | ez ost awer| 0 32 5.57] o sop”
20 40 o.s‘j o 2y 0,583/ O 5| o 14 0. .p0¥ o.51 | 0.y 0. ®ag
28 50 0.5 | ocy| 07357 | 0.9 | 2900 0.808"| p o | 0.705 0. 20%
35 60 0. 80 | v g0 o,’zb"r‘-// [ 20 /075 0.90% | ;. 20| /098] ¢ Gow
41 70 | Joo | joo | ieec” | S0 |z2s] 05087 156 225 ¢ w0E
50 80 i-30 | | 3C 11907 | 795 7310 0.808"] 195 | 338 o, vog"”
62 0 |Jee | o | 12657 | 290 | 1 su7] 0.8087| 240 | 1 sy .08
28 | 50 |o5Y |osi |e725” | o0& |05 | 0ot |08l |osec| 5 o0s”
28 50 Jo.5¥ |64 |0 72357 | 6.0 & 6o 0.5l |¢9c7| 0 808 7
Average 0 608" 0,808
Summary of Results:
~ Normal high side calibration factor 0.8087
variation + _ 0 co %’
. variation - __ 0.00%7:
Normal low side calibration factor 0.5¢% 7
variation + __ 0.C0%~
variation - 0.0%

Calibrator:

Mike Bas

Checked By: _ Jasow (on nay 4273

c-3



PITOT TUBE CALIBRATION

Date: __4 - 1549 Time: [420

Pitot No.: _™M-7 [ e T, 12 °F

Pitot Dimensions: __3 /g "Teps Cpug: 0,990

Calibration

Motor | fps Standard \Jm . . Cal. Cal.
Setting mark Start End Average High |[\VHigh | Factor Low |\NLow | Factor

7 20 oo oo | 2.2l |p.15 (0387 |og0g” | OIS |0357]|0.8308%
14 | 0 622 |02z |0.46a |03 lo.seb|a.8217]0.32 |ospe | 08217
20 | 4 |p39 [p34 |0583 |05 pw7losie o0 |o.m7]| 08167 ]
28 | 50 |05Y |wss |0.733 |08 lpgw|osia“logl |ogvo| pgiz
35 80 |na |o.% | %Y .20 |1.095|0.5087] (.20 | 1.095 0.9 «
41 0 |reo |too | Lepo |(5D |225| ©8%|].50 |1.2es] oms”
50 80 _|1.30 | 430 | y.(40 |95 || 3% |p.508” |1.95 |1.39% |0 808~
62 | 90 L0 |LGE | [.265 |24 ||.599]|0.8087 |2.9° | | 529| 05087
28 50 _losy [o§Y | ©.735 |6.8( lo.oo |lo.gos |28l |0.960|p.908 7
28 50 [0.5Y |05% [0.735 | 28] |0So0|0-89 | g1 | o5m|p 80y 7

Average 0311 d 0.9117

Summary of Results:
Normal high side calibration factor 081l
“ variation + _ .25 % 7
variation - _0.37% *
Normal low side calibration factor o. 8117

variation
variation

+ !‘ZZ,% -

0.37% ~

Tason (pman 5223
Calibrator: dason pvan 2

Checked By: _%% /7 ﬂj%/

C-4




PITOT TUBE CALIBRATION

Date: _ 4-/5-97 Time: __ 1S15

Pitot No.: ___ -8 (ew T, 24 °F

Pitot Dimensions: _ 3/g " T-es Copstd: 0.990

Calibration

Motor fps Standard \J’W . - Cal. Cal.
Setting | mark Start End Average High |VHigh | Factor | Low |\NLow | Factor
7 20 1426 lpgo | 0316 |0./5 0381|6908 15 | p.387] 6.508"
14 30 | p22lp22 | 0.4e9 O03L|6.5%6| 0921 | 0.32 | o506] 0.821
20 0 | 0.39 |p3¥ | 0583 | psi lo.7180.90% | 057 |0 24| o505~
28 50 | o8Y |ost 0135 | 0.8) |p900|0.808 08! | 0960| 0.508 ©
35 60 [ ©0.80 |pg0 | 0-99¢ |[.20]).0%5] o.5097]].2D | [.ASTo.909
41 70 |Loo |00 | loco |50 | 20¢|0.8087 .50 1225 0087
50 80 | /30 |\zp || 14 (-95 11.3% |p.9087| /.95 | 1.3% | ©.808”
62 9 | 4o |l | (.24 2.40 | 1.5 | 0.8087" | 240 | 1599 | 0509~
28 50 | 0.5Y |o.54 |0.735 0.4 | 0900 | pso87| 081 | 2900 | OFOE”
28 50 | p.sy |bSY | 735 p.81 |od0o | 0.987| , 0 |0.900 | as0f ¥

Average 0.Y10 0.¥10

Summary of Results:
Normal high side calibration factor ~_2.$[0
variation + _|.36% <~
variation - _0.25 7

Normal low side calibration factor p-810 «
variaton + _ /.36%

-— O
variaion - _0-25 % <

v

Calibrator: 3:,50» Cmua..\; #273

~

Checked By:

?,




AMEICO

EMRONMETTAL

NOZZLE CALIBRATION
Nozzle Set No. TFE - |

Date 2-09-99 (NEW) catibrator:  Mike Bass
4 G 7 - o 12
Reading 1 c g 9115 D20\ .28 0.309 0 2%
Reading 2 O liv 0 |7 0 198 p. 227 0. %08 0. %Y
Reading 3 0 IS D174 D. 20\ 0.227 0 %€ 0 363
Reading 4 o e 0.015 0.2 0.27 0 2i0 0 362
Reading 5 T 0.075 0143 0. 227 D 3o 0. 3¢y
Reading 6 .18 0.115 O 100 0.220 0 %10 0 %Wz
Reading 7 0 17 0 170 0.20| 0.2l 0.210 ~ © %3
Reading 8 0.l 0.177 0.20\ 0.227 o 31 ) 3¢%
Reading 9 0-1i% 0.17¢C 0 200 D-227 030 033
Reading 10 019 0.17% 0. 100 0.22u / 0.3(0 » 0 z,u‘}_
Average o1’ 015 o0.2000 0221 031 033
14 _ _ _ _ _
Reading 1 0.422
Reading 2 0.43d
Reading 3 0 430
Reading 4 0 %Y
Reading S 0.430
Reading 6 0 43¢
Reading 7 D.Y30
Reading 8 0430
Reading 9 0431
Reading 10 O.4y3L
Average o435

C-6




ATIEICO

ENVIRONMENTAL
NOZZLE CALIBRATION
Nozzle Set No. TFE Z

Date 8 -0%-99 VEW] Cativrator: Mice Bass

_ 4 b 7 ki 10 e
Reading 1 2.117 0175  peeel 0234 0.3 0. %2
Reading 2 0. 1iG 0176 0.197 0.23Y o 201 B.3.2
Reading 3 o.1i8 017 0.i79 0.2% 0 3iL 0 %l
Reading 4 0116 0- 174 0-200 0.235 03Il D.%:0
Reading 5 0.1 0.115 o. 199 0-2%¢ 0.3iZ 0. %ul
Reading 6 0. lIu 0175 O. 200 o.2% 9 3il 0 Yl
Reading 7 0115 017y o o0 0 23 0 3 0 %
Reading 8 0. 117 0.17Y  0.9%  p2¥  0.20%  p 3l
Reading 9 0.119 o176 o it 0.253%5 D 3i2 0.%u|
Reading 10 0114 o170 0.200 0235 C©30 0 05
Average o ° 175 7 0.2007 0235 o031 0.3k c

1y _ _ _ _ _
Reading 1 0.43{
Reading 2 0.M%0
Reading 3 0%
Reading 4 0.H3%2
Reading S 0.4%0 ]
Reading 6 0.4%0
Reading 7 0.47%Y -
Reading 8 0.43%4
Reading 9 0.Y%
Reading 10 0MDY
Average 043¢




Dry Gas Meter Calibration

Dry Gas Meter No.: 25’9

Date: 9-2-99
AH
-(:HQQ-)- ——QDG—J
0.5 I-04},
1.0 ).03, °
J
1.5 1-03% ;
2.0 |.02)
. |
3.0 1.0 35
4.0 [.030 ,
Average _1.034 ! Variation: + /1L %

- g !

Calibrator: __Jason Chress her #0F

Checked By: " kt Rase

J
Coe @ 2 liters/min. = /. 0Y )




MEICO

ENVIRONMENTAL

]

DRY GAS METER CALIBRATION

Meter Number: ?'Q Calibrator: _ Jgsomn CA&SSbc‘r
Date: Q-—Q. (H
Wet T Vi
Calibration Factor (Cpg) = ——r ot Meter Vimy,
Dry Gas Meter Vm_,
RinNo:__ ! @ 0-50¢p P,: A6 mg
Control Module Vacuum: __5 () “Hg
Wet Test Meter (No._3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp, P Reading In Qut Bn
End 1431 G20 of S o o0 “H,0 406.14] ¢t N5 o D5 °F 6-SU “H,0
Start ’4") 0. EUD Cf Ny °F -0.9 “H O q’vlllq cf N3 oF ,7; OF__2Q_“H 0
avg. 147 5NN g °F ~0-P 4y o 5.0027 'W °F  0.50 H,0
~05D
2986 136 v/
Wet Test Meter Vm_,, = 17.65 x <-3M - x1.000 (C) =5.182 desf
"5 + 460
S0
‘ R T 013 6
Dry Gas Meter vm_,, = 17.65 x 5.013 =4.95 3 desf
D4 460
, 4
CDG - g‘ ’ g)— = ’ DL,é
4953




~MERO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: _ €-2
Date: q9-2-44

Calibration Factor (Cpe) =

Calibrator:

Jason Chessher

Wet Test Meter Vm,,,

Dry Gas Meter Vm,,,

RunNo:_| @ 1.D° 1,0 P, 29.40 "Hg
Control Module Vacuum: _5-0  “Hg
Wet Test Meter (No._3 ) Dry Gas Meter
Meter Meter Temp.

Jime Reading JTemp. B
End 46 5AUE of 05 of -L3 “H,0
stat 143D 0.op of N9 _°F 13 w0

avg. 4 58 N e -1.37 w0

Reading In Qut Pn
HR.A5L of D3 oF NG oF iow “H,0
490. ML o N3 °|= Db oF 1 “H,0

5007 ¢ ng Y 100 0

-3
8 v
Wet Test Meter Vm_,, = 17.65 X504 il b 13660 J x1-00p (C) =5.13Y4 desf
T ] ‘
Dry Gas Meter Vm_,, = 17.65 x 5. pip RS 2650 Y, ‘?‘1“& desf
Coc=__5.134% = I.03¢
“4.948

c-10




~METO

HMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number:

Date: ___ 9-2-99

g8a-

Calibration Factor (C,) =

Calibrator: ___ Jgemn  Chesy her

Wet Test Meter Vm_,,

RunNo.._ | @ 2.D"H.D

Wet Test Meter

Meter
lime Reading Temp. B,

(No. _3 )

End g3 0319 of D5 op -3 4y
Start (5§ ©.00D _of NS of -3 2_“H,0
avg. u” 0397 ¢ H5 7 eg -3.0 “H,0

Dry Gas Meter vm_,

P,: | A % "Hg
Control Module Vacuum: 5 0 “Hg

Dry Gas Meter
Meter Temp.
BReading In Qut B
513.955 o Do o 90 Fi@ wio
5D3. ‘m cf DY F 85 F3m H,0
D03 "ot 927 o

DZY) “H,0

., =3.D

22.8L + 136 J
Wet Test Meter Vm,,, = 17.65 xp.399 Y — 460 X1.000 (C) = 10. 163 desf

. 3.0D
Dry Gas Meter Vm,,, = 17.65 x| A MY =9 8?~|/dcsf

y sta = 17. 0.0}, g1 + 460 =1,
. . /
Coa=_ 1O 1b3 103§
q.93)




AMETO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number:  §a Calibrator: __Jasen Chessher
Date: 9-2-99

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

Calibration Factor (Cpe) =

RunNo.._{ @ 4.0"H.0 P,: 234l "Hg
Control Module Vacuum: __§.Q “Hg

Wet Test Meter (No. 3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. B - Beading In QOut Pn

End iSSF  JO SO o HE op -39 “H,0 525 120cf 9D °F D °F sy H,0

Stal’t /b’q !3/ G L\[]O ,/Cf 175 °F ”;-QD “H2O Squ)DB cf 'gs- °F [)(J OF H ()Oquo

< _J/ P4 ) . v
avg. 1TSSy T -3y Ho 104177 g1 g 4w “H,0
X 290 ,
Wet Test Meter Vm,_,, = 17.65 x ]0.420 136 |, .00 (C) =1055L desf
g+ 460
) - 4.0
33.9b 13.6 /
- Dry Gas Meter Vm_, = 17.65 x iC.41" —| =24 ¥ desf
y std [ f,)\ + 460 “/ 2 X
i.030 7
Coo=__ 10.55% = | o838
10- X4 %




AAMETTO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: 3’3 Calibrator: Jasav\ C ,i'\ess hev
Date: 9-2-99

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

Calibration Factor (Cpg) =

RunNo.._ | @ 2 “Ymia P,: ‘ 299 "Hg
| Control Module Vacuum: _ 2.0 “Hg
Wet TestMeter (No._) ) Dry Gas Meter
Meter Meter Temp.
lime Reading Temp. B Beading In Qut Pn

End  jiqf  3.0M3 of Ny °F -0 4,0 908.148 of DT op 05 oF 0.0) w0
Start 'UQ 0.0 cf N4 o D')D“Hzo 536/’-{4 cf DH °F Ne o D\DJ “HO

avg. 37 A0y Ny oF 0. “H,0 2.004" o e’ eE 0 “H,0
L2000
Wet Test Meter Vm__, = 17.65 x 4-093 At 136 xi.0pi (C) = igjgdcsf
s = 1 ' N4+ 460 ¢
+ O O
Ny Py
Dry Gas Meter Vm_,, = 17.65 x ).004 [ L EEY: ] = 1991 desf
7, + 460
2.0S§ v
Coc = a—é-’-l-).q = +B3% | g3
1. 9D

c-15
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~AIMETO

ENVIRONMENMTAL

DIGITAL TEMPERATURE INDICATOR NO. _§-3
CALIBRATION DATA

Date: q -3-99
Mercury
Temperature DTI

Media Time (°F) (°F)
Ambient Air jrde DS 2
lce Bath 1BY; 3N 3¢
Boiling Water 133 212 JES
Oven 1320 S a5
Oven 13 3% Yoo 202
Oven 1339 550 350
Oven 1535 3N R

Meter Adjusted? Yes No /

Calibrator: _J ason (hessher #3295

Checked By: _ Mike (s




Dry Gas Meter Calibration

Dry Gas Meter No.: _ 2 ) -2
Date: ¥-13- 9%

AH
iﬂjéll __Q&n__ /
0.5 [O36
1.0 [ o223
1.5 [ 025"
2.0 /[ 0337
3.0 [o3y”
4.0 [o2d ”
Average [.029 ’ Variation: + _ . (5. //
- - _A.5Y
~
Calibrator: S%cuf\@_ %32&_:7\

Checked By: __ /7ke Bass 7.3

Coe @ 2liters/min.=_/, O3

C-18




AMETO

EMRONMEMTAL

DRY GAS METER CALIBRATION

Meter Number: Q(\‘ 2 _ Calibrator: %Q/\AQ 52<.&u\
Date: _ ¥—/3 -

Wet Test Meter Vm,,,

Calibration Factor (C,) =
Dry Gas Meter Vm

RunNo.:_/ @ &0.8" M. o P,: A2 25 _ "Hg
Control Module Vacuum: _S” & «Hg

Wet Test Meter (No. _3 ) Dry Gas Meter
Meter : Meter Temp.
Time Reading Temp. BEn Reading In Out Bn

End  /S7/2 S°3/5¢f N3 °F —J25H0 30 Ydoct N3 °F )3 °F o5c *H,0
Start /m JOOO cf ’7.3 °F -/. 20 ‘H,0 302 3)3 cf I °F j,l °F 2 8o “H,0

avg. 1L 5357 037 °F ~/ 2o " H,0 5000 o n37 V.Se 1,0
20
g) /
Wet Test Meter Vmg, = 17.65 x5 315 (2222186 |0 (o0 _ o0 st
9% + 460
+ 050 L
Dry Gas Meter Vm_,, = 17.65 x 5 107 L1do 136 =494/ desf
N3+ 460
- v J
CDG = 5-. /2 ‘/ = /’ 0.3(9
4544




~METO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: 5. ")- o- Calibrator: V%,«.AQ (%Q,\L

Date: F-13-99

Wet Test Meter Vm,,,

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

RunNo.__/ @ [ D “[hD P,: 29 2o "Hg
Control Module Vacuum: _ S = “Hg

Wet Test Meter (No. _ 3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. P BReading In Out B

End i‘/qu 5,65’ c N2 °F <l ¥2 “H20 307007 cf ')7 °F ')l‘o,: /00‘H2O
Start  [/f2 @ooo of 03 °F -L¥o W0 7049 of D2 °F AL oF Los H,0
avg. QS o N3 R ¥ o 5 o0R g N2 F 1o g

e -l.Ye _
Wet Test Meter Vm_, = 17.65 x5 o5 |£L4> 136 x Loee (C) =490 5 desf

23 + 460
ot loo S
Dry Gas Meter VMg, = 17.65 x5 ooq |= 720 136 =4/ %/ 5 desf
02 + 460
. _ 7
CDG = 4/ 9 7b = /' 0 ‘;L 3
4 565

C-20




AAMERO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: 9\ ) -
Date: ¥-13-99

Calibrator: g;ga < )% L Q_

Wet Test Meter Vm,,,

Calibration Factor (C,) =

Dry Gas Meter vm,,,

Run No.:

Wet Test Meter (No. _3 )

| @ /5 MO Py:

2T A0 "Hg
Control Module Vacuum: _5 o “Hg
Dry Gas Meter
Meter Temp.

Meter
Time Reading Temp, Bn
End  /52% /0,355 cf N3 °F ~2 25 “H,0
Stat (515 QD00 cf 7.3 °F =2.20°H,0

Reading In Qut Bn
3aa.qygcet N °F O3 °F (.S¢ *H,0
312 925 cf I3 °F A3 °FLS2 *H,0

Avg. /'-/ I0.355 " cf ‘73 °F =2. .'IO“H.‘,O /o.013 cf f)L{ oF /5./ “H,0
+—2.20
~2.20 /
Wet Test Meter Vm_,, = 17.65 x /o 355|2 7-;730 12:0 X /.09 (C) =995 desf
" ;

[ So
, F—— / .
= . 0 59. A 13.6 =G
Dry Gas Meter Vm,,, = 17.65 x /0 023 . E— 90 dest
_ _J
Cos=_7.957 = [10o25
G.71c

C=21




AMETO

EMVIRONMENTAL

DRY GAS METER CALIBRATION
Meter Number: __ X -2 Calibrator: J%Z?m e &LQ)&
Date: _ ¥-J%-9§G
Wet Test Meter Vm
Calibration Factor (C,) = std
: Dry Gas Meter Vm,,,
Run No.: / @ /Xq (_D ’ /'/7/a O Pb: ;9 QD qu
Control Module Vacuum: _S_ < *Hg
Wet Test Meter (No._ 3 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, B, BReading In Out B,
End  /eo5 Jo 514 cf N3 °F ~2.Lo *H,0 343.5LY cf 50 °F DL °F 2o “H,0
Start /L oo Jof 03 cF =260 4,0 333 H20cf AN °F A2 oF 2o - H,0
mvg. i3 s et 997 e 263 *H,0 /0. 141" ot "’ 2.5 1,0

Ao

' ’ J
Wet Test Meter Vm_,, = 17.65 x /0. 51 201> 136 xlove (C) =/0. 150 desf
172 + 460
4220 VR
Dry Gas Meter Vm_,, = 17.65 x /0 )¢ 27 25 136 =9% 7 dosf
ry std /t//l qq + 460 C]'/ ;2
N4
Coc=_ /0.l O - |£o33
9.7%2

C-22




AAMERO

EMVIRONMENTAL
DRY GAS METER CALIBRATION
Meter Number: _ 27 -2 Calibrator: . >xt7 40 7(.2 <
Date: ¥-13-5949
Wet Test Meter Vm
Calibration Factor (C,g) = std
Dry Gas Meter Vm_,,
RunNo:_/ @ 2" 4\D P 29 20 "Hg

Control Module Vacuum: _5~ = “Hg

Wet Test Meter (No._2 )

——

Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Bn Beading In QOut B
End /Giy //74/ cf 1> °F -3tLz *H,0

355043 of ¥3 °F )5 °F 30+ “H,0
Start /407 oCe cf ?.3 °F =3.to “H,0 344, I.‘>7 cf X °F ')4 °F 3.0: "H;0

J
Avg. i //‘tu of ’T< °F -3.60 “H,0 1.49L"7 of vy Y

200" “HZO

o

. . : 4
Wet Test Meter Vm,,, = 17.65 x /| Gy ﬁfi’;:’ - 13:0 X /.60 (C) =7/ 4y ] dest

o0
, + / .
Dry Gas Meter Vm_,_ = 17.65 . 2720 136 |_ '/.094 desf
ry M4y x 1 45¢ Ny T 480 /1.084 des
/
Cos=_ 11 YL/ - |lo3y

/. oxL

Cc-23




~IMETO

HMRONMEMTAL

DRY GAS METER CALIBRATION

Meter Number: 2A9-2 Calibrator: Sﬂg_’z e K. '
Date: ¥-i3-99

Wet Test Meter Vms,d
Dry Gas Meter Vms,d

Calibration Factor (Cpg) =

RunNo:._{ @ Yo KO P, 2720 "Hg
Control Module Vacuum: _ 5. & “Hg

Wet Test Meter  (No. _3 ) Dry Gas Meter
Meter Meter Temp. .
Iime Reading Temp. B, Beading In Out Pn

nd o ie3e jogox et Y F —dio MO 3iLsgy el g4 °F N5 F doo “H,0
Start /ézla. 2002 of D3 °F -4.3c MO 356.23et Bl_°F 05 *Fdoc H,0
avg 07 o Doy ef q; Yop . 43" “H0  /0.354 ¢ NG7 g oe “H,0

. v
Wet Test Meter Vm__ = 17.65 x 7. )9 2720 - x/8es (C) = Jo 24 2desf
std /0. 9§ 3+ 460 o (C)

+ qtﬂc

Dry Gas Meter Vm_,, = 17.65 x ) 35| L2 13.6
i * / 34{ DG + 460

= JU.0vodcsf

7
Coe=_ /0. 2412 - |loay

/0. 000

c-24




AMETO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: __ Q-2 Calibrator: gkaﬂ e K on

Date: £-12-99

Calibration Factor (Cpe) =

Wet Test Meter Vm,,,

Dry Gas Meter Vm_,,

RunNo.:._/ @ ,QCZQM@W’»\. Py:

Wet Test Meter (No. _2 )

Meter

X9 2o "Hg
Control Module Vacuum: _ Se.5 “Hg
Dry Gas Meter
Metgr Temp.

Time Reading Temp, Pn
Bnd  719// 20c of N3 °F —0.2owyg
Start /436 Covo of 13 oF -0, 2o “H,0

/ N S /
Avg. 31 oo of 13 °F -0.2= “H,0

Wet Test Meter Vm,, = 17.65 x 2\v= 29 2o

BReading In Qut P
3LT.L4) cf A% °F OX oF @ L'H,0

3tloly of N9 °F 05 Fo.02H,0
V4 / v
2423 cf N5 °F oo “H,0

-~0. 2o
+

v
188 |\ (ooe (C) 22,009 dosf

A2 + 460

+(0g_f)L )
) v
Dry Gas Meter Vm,,, = 17.65 x 3 (27 |2%22 136 |_, - %
y std . b 2 () c + 460 a?..‘?a?r) cs
i . /
CDG=—D?' éd)c? = /035
<. 529

C=25
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AMETO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. _X 1-2
CALIBRATION DATA

Date:_¥-/2 -4

Media Time
Ambient Air 0744
Ice Bath 0949
Boiling Water 045y
Oven /o ©3
Oven /OO0
Oven lcle
Oven (O1y

Meter Adjusted? Yes

Mercury
Temperature DTI
N !
32 23
212 ey
A5 2o’
2oo ==
v co —“—3 -
375 205
x./l

g
Calibrator: %41€ %&Q

26/
Checked By: _ [1ike [uss 203

Cc-27




PITOT TUBE CALIBRATION

Date: _10-4-99 Time: __1© 30
Pitot No.: __ "2 Te_ 12 °F
Pitot Dimensions: /% " 4‘11/’/‘ Costa: 0.990 |
Calibration
Motor fps Standard \J'Sta—ndﬁa ' . Cal. Cal.
Setting mark Start End Average High [VHigh | Factor Low |[NLow | Factor
7 20 |p 2 |oao| 0.3\ |ond|e35T]o 825 pas |e.387] @ 505
14 30 o202 0 w69 0.33c.5 o 508032 c.:a’744 o505 ]
20 10 034003915583 |s5i|e 1o e8| oo || o vos]
28 50 |7y le.sq |o 7357071 ¢.9946.%0% 5. 81 | 094 0. 928~
35 60 | o.¢o|.Fol o. ﬁ—l’,i\zo (.a‘z{' 0. 808 1.20 | 11095 0. %%
41 70 . | 1.e0 | (. oop', .50 1.21;"0.3’ng (.62| 25| g ¥of
50 | 80 | L3o| 32| (L qo |99 390 @ vo8] i as| 3] o.5e8
62 0 | Lbo| kol i zeSTzouol 54| 0. 108 2 w3 (5| o, 908
28 50 |0sq |05Y |o 7357 |0-81 | v.9a]0.50%]0. €17 0.954 0. $08 ]
28 50 | 0.59 g 59 |0 735 0.9 | 095 0.50%] 0.8 1 0.95] c. ¥08]
Average (}_5’6787 0.50%
Summary of Results: .
) Normal high side calibration factor c.80% ﬁ
variation + __0.¢09> /'
variation - L. el %/ )
Normal low side calibration factor 0. 708 ~
variation + __ 0. 00 %"
variation - 0.c0%

Calibrator:

O g 515*”‘"" 2’77

7
[4

Checked By: QMM/ ovedin 202

C-28
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PITOT TUBE CALIBRATION

Date: (©-4-94 Time: (430
Pitot No.: #/17 T,: 72 oF
Pitot Dimensions: __ /¢ " h,’5 Cpus 0.990
Calibration
Motor fps Standard \Jm . . Cal. Cal.
Setting | mark | Start End Average | High |\VHigh | Factor | Low [\NLow | Factor
7 20 | el ool g3 oas 9.33’7”’9. ¥o8 c.15 0 3¢9 ©8c¥]
14 30 0.2 c22 o “ba ]p. 380 5t o 821 0.32]0.50 ©. %2\
20 40 0.3 | &3 | ¢ 6§37 0. 50 o 77 ©. y,(;_ c.sol 0767 o 7]
28 50 | p59| £35Y] 0. 1357 r.x1 o.95ee| ©. ¥OK] 0.8 |0.503] p. 405
35 60 C.50| 857 0. 8954 |- 22 (~°?5 £. s8] (.22 (‘O?EV@(S’DS’
41 0 | oo | (oo (se=.52|1225] 0.59F| |.50] .225] 0.¥0E]
50 80 | 1 30| 32| 27|95 39¢ c.808] | 5| 39 o %08
62 0 | \eo| veol 1 zeSz 91 oo 80240, s49 o888
28 50 | o059 €135 o.%1 0569 ¢. Foy] 0.5 |o.9ee] o yos”
28 50 | 05Y| 0.59] 0.7350.51 o900 ¢ 505 | 0. 3\ |0.9¢5]| . Fo5
Average , ‘(// ;51 7
Summary of Results: 3
Normal high side calibration factor 0.5 o
variation + _ (.23757
) variation - _ 0.37%"
Normal low side calibration factor O.5u
variation + [23%"
variation - 0.37% "
-7 =z 279
Calibrator: /c.//-v/.,\ S anilaalih

Checked By:

C-29




PITOT TUBE CALIBRATION

Date: _ (0 -¢-99 Time: __ (42 C
Pitot No.:. __ /7 & T, T2 oF
Pitot Dimensions: 3/ 5" -%7/”5 Coata: 0.990
Calibration
Motor fps Standard Standard Cal. Cal.
Setting | mark Start End \!Average High [VHigh | Factor | Low |\NLow | Factor
7 20 1 £.19 | .10 p.?w/ 01500357 0. 50%| 015 8327 o KO
14 30 0220 .22 ¢ ued | s 3240 6 . 52 0.32| 0 sEd © 82
/s ~ Y A I oA v
20 0 Jee3d]| 0583 e SV el eveflos le1d] o yo8
28 50 | ¢S] pSY] p 735 e 51 c.53| 0. 08| £ 5 | s 505] 505
W% A P> -1 4
35 60 |0 ¥0 o sv| p. €97 |25 095 g 05| i 25| i 5 508
v X 7
a1 0 | 1.eo ]| (eo]| (.ooV | [.5B|1.225] ¢ 508 |50 1.225] O.808"
/ A i P ¥
50 | 80 |1.32 0137 (1427 1.95]1.3%) ¢ xed] i 957 .39 oxone
62 0 | Lol ko] j265]2.u2[1549] o.808] 2. 4ol 549 € yo87
~f — s v A4 « ]
28 50 05910959 07357 051|290 .50 yi 0965 | o 508
28 50 | 9.5 05| 0.2357 0.5 |05 p. ¥e5| 0.5 | 0,909 ¢ 504
Average Rl Q/ & %K\ 4
Summary of Results:
; - Normal high side calibration factor o 8o
variation + l-3lﬁ%/
variation - £-25%
Normal low side calibration factor 0.510 7~
o e
variation + [« 36
2, v
variation - 02575

-
Calibrator: (/'7&:4’111«‘\ (P TFe 274

‘/ .
Checked Byz%@m [ /,MM; w173
c-30 _




ad

ANTIEICO

ENVIRONMENTAL
/M\\G'\
NOZZLE CALIBRATION

- Nozzle Set No. TF L - _ _
Date i H Calibrator: J-ior/ 5w/ 7Y

M & 1 4 (o 12
Reading 1 0.4 0119 en\14 pozzt 0310 0.3LT
Reading 2 17 C',\'W o.lclg 012l 0329 ©0.23¢3
Reading 3 ¢ 1\Y 0115 Ca4 p226 0.329 0.363
Reading 4 o.M 1D plod 0.226 .30 0362
Reading 5 ¢\ 0.19 oo (.21 0.3¢8 034
Reading 6 ¢.\1 0119 c2oo .21 0329 304
Reading 7 0.8 0.4 201 .2t £.3¢9 0.3 (1
Reading 8 .\ 0.\ 13 c.2p? ©£.225 0.3 O.3(3
Reading 9 o. .\ 0.1712 0.209 c¢. 21t ¢.329 (.3¢3
Reading 10 c.nd 015 0199 0227 .39 p. 363 |
pverage O 0L 0T 200" ez2l’ 309 0363

4 _ — _ -
Reading 1 0.5
Reading 2 o Y3l
Reading 3 0. Y390
Reading 4 0.4%90
Reading 5 0.43L
Reading 6 0.1 31
Reading 7 P.43L
Reading 8 n.H3AL
Reading 9 bLs
Reading 10 D% 3[
Average 0.3\

Cc-31




Jg ¥

~AMETCO

ENVIRONMENTAL

NOZZLE CALIBRATION
Nozzle Set No.TT Fi& ~ Z

Date_ [{~ 594 Calibrator:  “IA56n kg 274
u L 7 & = /12

Reading 1 ol 015 c.zeo .27 c.30% o.3¢2

Reading 2 e\ o015 o201 0.23 < 309 o 302

Reading 3 oN% 177 pr2eo 0235 030 0.302

Reading 4 one b p 199 ©.2%7C 0.2\ .20

Reading 5 ond oM 0199 p3H oy~ o302
© Reading 6 ol 0174 0199 ©.234 03U o3|

Reading 7 c.ug 0.!7'7/ 0.200 £.235 0.3 03|

Reading 8 oy 019 0.20| 0.235 0328 0.3(x

Reading 9 c.is 0.6 p. 200 JQJLB'?/ 2.3 ¢ 3|

Reading 10 c.uqd ol 0287 0225 ©.7° 40~3(:3/

Average OG0T .00 0235 o310 e.3(2-

14 _ _ _ _ _

Reading 1 o4 3H

Reading 2 0.4%2

Reading 3 0.3

Reading 4 0.43 T

Reading 5 £.43%2

Reading 6 poddo

Reading 7 O.d74

Reading 8 0.4/ 3

Reading 9 0.3

Reading 10 0437

Average ©.4 77’/
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Dry Gas Meter Calibration

Dry Gas Meter No.: -2
Date: __/=/s /99

AH
(tH,0)
0.5
1.0
1.5
2.0
3.0
4.0
Average

Coe @ 2 liters/min. =

—Cpe_
[ONE
[o¢S
(-GS
[eDo
/. 07/
Loty |
)0 7 Variation: + (0. 15/
- O 4“2/

) ’ N
Calibrator: Ej%’?//t@ )% L2 261

Checked By: ey 5Nahh ™ 503

C-33




~AMETO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: -2 Calibrator: &Q\Cb« € _ %—k_\

Date: /0 —<S -94

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

Calibration Factor (C,) =

Run No.: / @ CO( N ) /./1 o Pb: ;Ol 7 é

"Hg
Control Module Vacuum: _ <. < “Hg

Wet Test Meter (No. _> ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Reading In Qut Bn

End /59 £ 3/9 of K °F —0% H0 32845 cf €3 °F ¥2 °F0.5¢ “H,0
Stat  [53] Qoo of Q5 °F —0.90 ‘HO 323494 cf

%2 °F £/ °F&So “H,0

Avg. 15V S 3DV ef N5 YoF —0.95H,0 465 7ct S 1- oF £.C57H,0
V.90
Wet Test Meter Vm,,, = 17.65 x § 37 A4e 136 xl.0oc (C) =$,209 desf
S+ 460
+ 85T .
Dry Gas Meter Vm ., = 17.65 x ¢4/ 29.0¢ 136 =§{ 933 desf
o <2 + 460
’ v
Coc=__ 5. A09 VAN 4
HEZ2

C-34




AAMERO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

e
Meter Number: ¥ Calibrator: % e /%L_)\

Date:_ /O -§-95

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

RunNo.._ [ @ [/ o' 4O Py: 2904

”Hg
Control Module Vacuum: _S" 2 “Hg

Wet Test Meter (No._2 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B, Beading In Qut Bn
End /S50 S YLo of NS °F /45 “H,0 T3RGU of gy °F ¥2L°F /o0 *H,0
Stat [S9 Qowe of 15 o /4o HO 39 of Y °F X2 °F /90 *H,0

Avg. T S4i0” cf 157 oF -[4n¥ “H,0 Sugx7 et BYY o w0
+ Y=

Wet Test Meter Vm_,, = 17.65 x S dig. ﬁ;"; 12660 x[.000 (C) =532 dosf
+ .

o WA . + : @D v .
Dry Gas Meter Vm_,, = 17.65 x Sly1 |212¢ 13.6 =50/ desf
<4 + 460
- -

S. ¢




AMETO

EMRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: __ & - 2 Calibrator: ?go»« e /‘2{&)\_
Date: /o -S- 79

Wet Test Meter Vm_,,

Calibration Factor (Cpe) =
Dry Gas Meter vm,,

RunNo._/ @ /S  H.D P RGN "Hg

Control Module Vacuum: _S. = “Hg

Wet Test Meter (No. _2 ) | Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Beading In Qut Bn

End (/L (2001 of 5 F oo MO 15u) of B F @3 °F (So *H,0
Stat [£37 Qoo of DS _°F —/s0 HO 34202 of I °F B2 _°F /S0 “H,0
Avg. 7T/ 00sT ol BYF (45O J14ias e 77 °F /507 H,0

M e _
Wet Test Meter Vm,,, = 17.65 x /). 00, |21 7¢ 13.6 x/.0oc (C) =/] 91¢ dosf
2%+ 460 |
Lse o
Dry Gas Meter Vm,,, = 17.65 x // 42 |292¢ 136 | _ /1.0 X desf
¢y + 460
_ v

(] /2
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AMETO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: __ Y™~ 2 Calibrator: &EQM < 29< 2 e
Date: _/o-S - 7%

Wet Test Meter Vm,,,

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

RunNo:_/ @ 20 j.0) P,: 29 De _ "Hg
Control Module Vacuum: _§. & “Hg

Wet Test Meter (No. _2 ) Dry Gas Meter
Meter Meter Temp.
Iime BReading Temp, Pn Beading In Qut Pn

End /é’-/:’ /07, ¥/2 cf ’)g °F —2‘6'0 l‘Hz() 35')541 cf 9¢ °F %‘/L/ oF ,?,OC quo‘
Stat  [£J° Qowe of ) oF 2240 M0 M) 0% of ¥ oF 53 oF 2 50,0
Avg.  I¥T10.9727 of 757 oF LYo 033 §% 7 op 2057 4,0

Ao

. v
Wet Test Meter Vm,,, = 17.65 x [0 §/1 ﬁ(;j" 13'660 x/.0os (C) =/¢ §7 dest
5+

+ =
29 7¢ 13.6

Dry Gas Meter Vm__, = 17.65 x ;.1 12~
Iy std /./Q‘ AS) YY -+ 460

J =9 50 desf

Coa=_ L. SH7 _ |to90~
7 557
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AMETO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: _ &"- &~ Calibrator: g(ém e_ /m~

Date: _/«w-S - F9

Wet Test Meter Vm,,,

Calibration Factor (C) =
Dry Gas Meter Vm_,

RunNo:._/ @390 4o P A7 D¢ "Hg
Control Module Vacuum: _S o “Hg

Wet Test Meter  (No. _#_ ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Reading In Out Pn

End Qoo /lodY of 1 °F -7.0 “H,0 305290 cf joo °F g5 °F Jor “H,0
Start /(49 Qoo cof 1S °F <320 0 X250 of T4 °F §4_°Fioo 10
Avg. /771027 et 95 Y oF 3 95Y 0 /94O G op 200 myg

-2 2o
[ Ak
EYa v
Wet Test Meter Vm,,, = 17.65 x/1.9)¢ JLZ ;7" " 13:0 x[oo. (C) =/£ 93¢ desf
' ,3oo
Dry Gas Meter Vm_,, = 17.65 x/ dyy 2.9 136 | _ /y.(yg(,/dcsf

Cos=__ /8. 735 - |Lon)~”




AMETO

HMIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: s St N Calibrator: %} A S %_/L;\

Date: _ /-C-99

Wet Test Meter Vm,,,

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

Control Module Vacuum: _$- = “Hg

Wet Test Meter (No. _2> ) Dry Gas Meter
Meter Meter Temp.
Iime Reading ITemp. B Reading In Qut Bn

End (G /vz. ?&) cf f)’{ °F .00 “Hgo 2501 75‘2 cf /O °F . °F q.‘)o quo
Sttt (Jet Bocs of )¢ oF =400 HO  3eS UG of 7Y °F F5 FlosH0
Avg. IJ—'//.L 25357 of 157 °f -L}.ao’quo /2. 633" of LY of 4/‘9‘“"/“H20

"-/...Oca
-+
Wet Test Meter Vm_,, = 17.65 x /1.5 A4 136 X[ove (C) =/2.35] “desf
7%  + 460 )
Yoo
9 13.6 vyt
Dry Gas Meter Vm , = 17.65 x /) v33 299t - = /1S4 desf
7), + 460
2 35/ [ 0bs”
Coc=__ /A 2 = |106¥
[l $¢?
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AIECO
ENVIRONMENTAL

Date: l@/g /qq

Media
Ambient Air
Ice Bath
Boiling Water
Oven
Oven
Oven

Oven

Meter Adjusted?

/3685
[»$7
[Hol
[deS

/¢lo )

(1o

Yes

14 t(

DIGITAL TEMPERATURE INDICATOR NO. _¥'— 2L
CALIBRATION DATA

Mercury
Temperature DTI
(°F) (°F)
_Xxo <
22 32
Al R/
ASo 1S =
Boer 2o [
_ 35S __2S(
-
Calibrator: XA

Checked By: Sl Vark #9067
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AMETO

ENVIRONMENTAL

Dry Gas Meter Calibration

Dry Gas Meter No.: _27;

Date: (i-6]-49
AH
(tH,0) _Coe
05 B o s A
10 _L01®
1.5 | A
2.0 i-0i9
3.0 _ ot
4.0 _jo0e
Average —&_ Variation: + 0.09%
- ! 2¢ 70
Calibrator: /41  Bass

=) 72
Checked By: - verr (Deoern

Cos @ 2 liters/min. =




A~IMETO

ENVIRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: 22-C
Date: i-c7-99

Calibrator: /1 Passe

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

RunNo.:_ | @ .5 " Ho

P,: 29.3¢ ____"Hg
Control Module Vacuum: _2-9°  «Hg

Wet Test Meter (No. _> ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. P, BReading In Qut En
End 1219 $.015 ¢f 7 oF -0.90 w0 §72.057¢f 77 °F 7é °F 0.50 “H,0
Start i257  pg.coc of 7¢ °F -0.%0 “H, 0 Su?. Y of

V4% oF 75 °oF U~ Y «Ho
Avg. N A ?OO“Hzo 49425 76 Tep . oo “H o
~0.90c
a3z 13.6 7
Wet Test Meter Vm_,, = 17.65 x 5,015 ——| x [.000 (C) = 4 547 desf
74 + 460
2.2+ 252 S
Dry Gas Meter Vm_,, = 17.65 x .94 2 S |- 4178 dest
Coam___ 424 | pes |7
q. 278

c-43




MEICO

EMRONMETTAL

ad

DRY GAS METER CALIBRATION
Meter Number: __ 27-C Calibrator: /M. Bass
Date: [(-07-99
Wet Test Meter Vm
Calibration Factor (C,) = std
Dry Gas Meter Vm,,,
Run No.: / Q@ /. O I H‘LO Pb: 2 7 .82 an
Control Module Vacuum:; __ 2.00 “Hg
Wet Test Meter (No. __3 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. B, BReading In Out En
End 132% g.zzcf 4 °F - 3V “H,0 §77.407¢t 75 °F 77 °F ;.00 “H,0
Start 134 9.0cC ¢of 74 __°F =j.30 “H,0 - 572.277 f 77 °F _24 °F _1-00 quo/
Avg. q S:IZL‘/cf 24 /OF ‘[.ZC‘Cquo §.o;oé 77 o~ /.00 “H,0
21 3¢ Nl B
Wet Test Meter Vm,,, = 17.65 x $./22 13.6 X [voc (C) =491 dest””
74 + 460
29.32 +L=2¢ ., .
Dry Gas Meter Vm_,, = 17.65 x 5,020 136 | _ Y 859 desf 7
77 + 460

.94
Y.857

Cog

C-44
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AAMERO

EfMROﬂfT\E(TI’QL

DRY GAS METER CALIBRATION

Meter Number: 212-2 Calibrator: /1 Bacs
Date: IL-07-9%

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

RunNo:_ | @ 1.5"#z0 P,: 29.32

!’Hg
Control Module Vacuum: __2 00 g

Wet Test Meter (No. __ 3 )

———

Dry Gas Meter
Meter

Meter Temp.
Iime Reading Temp. Bn Reading In Qut Pn
End i34 j0.29¢ ¢f 2y °F _; 4o “H0 587.724¢t 92 °F 77 °F ;.sc *H,0
Start 1324 0 occ of 79 °F -j LO quo 577'053Cf 78 o 76 oF 1.56 quo
S s 7
Avg. IS 0:25¢% vy °F 7). Loy 5

’ _ ~
jO- 071 Cf/ 78 OF/, SOC quO

27‘32 +‘i L00
Wet Test Meter Vm,,, = 17.65 x [0.255 4 13:0 x 1.960 (C) = 9.937 desfv”
~ +

2§.30 (. 502
13.6

Dry Gas Meter Vm__ = 17.65 x 0.07!
v o ’ 29 + 460

]= 9.724 dost

J
Coc=___ 9937 - ;] 0zZ2




AAMERO

HMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: 27-2 Calibrator: __ . Bass
Date: [1-02-99

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

RunNo.:.__ | @ 20" Hyo P,: 271.32

”Hg
Control Module Vacuum: _2->©  «ygq

Wet Test Meter (No. _3 )

—

Dry Gas Meter

Meter Meter Temp.
Iime Reading Temp. B, Beading In Qut En

End !3;‘5 10 200 cf W °F -2.% "Hzo $98. 02¢ Cf 8(/ °oF 728 °F 2.00 “H,0
Start 311  ©06vo ¢f 7Yy °F -2.sc “H,0 S41.702 of _Bj °F _77 oF 2.9C 4y
Avg. I'Z [C.}OO cf/ 7({ OF/ZSDO“Hzo/ [0-/2‘/ Cf./ 8[ °F/ZOOO“H20/

2?,28 + "'2.5-00
Wet Test Meter Vm_,, = 17.65 x i9-39° |_ 13.6

74 + 460

x [.eo0(C) =949 dest

2§.32 42 | |
13.6 = 9.72% dosf 4 -

Dry Gas Meter vm_,, = 17.65 x j0.)2¢

g( + 460

S

Cog = 701 1.0)9
9.733
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FAMETO

EMRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: __ 27-2
Date: [1-02-9%

Calibrator: M. Bass

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

RunNo: | @ 2 C"Ho

Py 29.22 H

Control Module Vacuum: _3. 90 «Hg

Wet Test Meter  (No. __ 3 )

—_— Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, Ba Reading In . Qut Pn
End i40v c.33c cf P4 °F -2.90 "*H,0 (08,002 ¢cf 3 °F 99 °F 3 oc “H,0
Start 135¢ _0osc ¢f 7Y o -2.90 “H,0 $T6.34¥ ¢t _BS oF 7T of 300 “H,0
Avg. 0 jo.33C 4/ 74 op/-2.90¢ quo/ 0. 238t/ g2 o~ 2 occ “H,0~
29' _ZZ, + ’2‘!0 .
Wet Test Meter Vm,_,, = 17.65 x jo.230 138 |,/ voo (C) = 9.728dost~
79 + 460
25.32 +3.00¢ S
Dry Gas Meter Vm,,, = 17.65 x j0.238 136 | _ 7.83( desf v
g3y + 460

Coe = 9.938 - /. Ol v
9.85/
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FMETO

ENVIRONMETAL

DRY GAS METER CALIBRATION

Meter Number: _ 27-2
Date: [-07-9%

Calibrator: /11 . &%

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

RunNo:_ (@ 4.0"#0 P,: 29.32

!’Hg
Control Module Vacuum: _3 90 «Hg

Wet Test Meter (No._ 2 )

—

Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, Pa Beading

In Qut Bn
Bnd  jg1§  jo 30 of 94 °F -3.70 *H,0 «id. 030 ¢t 9l °F Qo °F 4oc “H,0

Start Jl0 p 00O¢f W °F -3 70 “H,0 &OD"?ZCCf 87 °F 79 °F .00 “H,0

Avg. (i IO l-SO Cf\/ 7"/ OF/'Z-?OC'“HZO/ /0 IOS Cf -/ Q({/OF yooo uHZO/
Z?ZZ +’;'700
Wet Test Meter Vm,,, = 17.65 x (0-130 138 | v jooo (C) =572 deste
: 7Y+ 460

2?‘gz 4 0vC
13.6 =1 707 dosf/

Dry Gas Meter Vm__ = 17.65 x 0,108
¢4 sta 19.1 [ 8¢ + 460

Cou = 9.726 | 0072 v/
g.799

Cc-48
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~MERO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. _27-2

CALIBRATION DATA

Date: __Il1- 07 -4¢%

Mercury
Temperature DTI
Media Time — (R (&3]

Ambient Air /1298 77 7
Ice Bath [ 280 3 36—
Boiling Water j300 zZio zit
Oven |3¢e 2 250 20
Oven j %09 300 30| —
Oven j30uv 3sz TS|
Oven [30% 370 378 ~—

v

Meter Adjusted? Yes No

Calibrator: __ #./ce Bacs

B
Checked Byj%/l?ém Grevzer
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MEO

EMRONMENTAL

99-166

APPENDIX D

Analytical Data
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Test/\merica

INCORPORATED

December 6, 1999

Doug Saathoff
METCO Environmental
P.O. Box 598

Addison, Texas 75001

Dear Doug,

Please find included with this letter the analytical report and data package for the Montana
Power Company 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 unpacked the samples on November 9, 1999. All samples were intact when
received.

No 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, N

Cmes Q. Q@’""

Jhmes A. Davis
A Coordinator

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
D-2



Sample ID:

Particle Bound Hg (ug)
Oxidized Hg (ug)
Elemental Hg (ug)
Total Hg (ug)

Particle Bound Hg (ug)
Oxidized Hg (ug)
Elemental Hg (ug)
Total Hg (ug)

Container # 7 (ug/L)
Container # 8 (ug/L)
Container # 9 (ug/L)
Container # 10 (ug/L)
Container # 11 (ug/L)
Container # 12B (ug)
Container # 12C (ug)

Test/\merica

INCORPORATED

Montana Power Company Hg Analysis
Colstrip Power Plant Ontario Hydro Method
Colstrip, Montana

Summary Report

Unit36  Unit36  Unit36
Scrubber Scrubber Scrubber
Unit 3 Stack Unit 3 Stack Unit 3 Stack Inlet Duct  Inlet Duct Inlet Duct

Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
0.090 0.050 0.040 2.41 2.66 2.28
0.00 0.00 0.00 3.10 3.24 3.98
16.20 19.90 4.15 1.45 8.70 7.52
16.29 19.95 4.19 6.96 14.60 13.78
Unit 3-6
Scrubber

Unit 3 Stack Inlet Duct
Blank Train Blank Train
0.000 0.000
0.00 0.00
-0.00 0.00
0.00 0.00

Reagent

Blanks
<0.2
<2.0
<4.0 B
<2.0
<0.2

<0.01

<0.01

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

D-3
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Test/America

INCORPORATED

Sampile ID: Montana Power Company Hg Analysis
Colstrip Power Plant Ontario Hydro Method
Colstrip, Montana
Duplicate Summary Report
Unit 3-6 Unit 3-6 Unit 3-6
Scrubber Scrubber Scrubber
Unit 3 Stack Unit 3 Stack Unit 3 Stack Inlet Duct  Inlet Duct Inlet Duct
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
Particle Bound Hg (ug) 0.090 0.050 0.040 2.47 2.66 2.28
Oxidized Hg (ug) 0.00 0.00 0.00 3.02 3.21 3.98
Elemental Hg (ug) 16.30 19.90 412 1.45 8.66 7.32
Total Hg (ug) 16.39 19.95 4.16 6.94 14.53 13.58
Unit 3-6
Scrubber
Unit 3 Stack Inlet Duct
Blank Train Blank Train
Particle Bound Hg (ug) 0.000 0.000
Oxidized Hg (ug) 0.00 0.00
Elemental Hg (ug) 0.00 0.00
Total Hg (ug) 0.00 0.00
Reagent
Blanks
Container # 7 (ug/L) <0.2
Container # 8 (ug/L) <2.0
Container # 9 (ug/L) <4.0
Container # 10 (ug/L) <2.0
Container # 11 (ug/L) <0.2
Container # 12B (ug) <0.01 -
Container # 12C (ug) <0.01
3601 SOUTH DIXIE DRIVE / DAYTON. 15439 / 937-294-6856 / FAX: 937-294-7816
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Test/America

INCORPORATED

Sample ID:  Montana Power Company
Colstrip Power Plant
Colstrip, Montana
Unit 3-6 Scrubber Inlet Duct Run 2
Collected On: 9/29/99
Collected By: METCO

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

Notes:

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

Digestion Analysis Duplicate
ID Date Date  Analyst Results
container # 1A  MTF-15 11/12/99 1111299  jpp 265 265 0
-Sontainer#1B  MTF-16 11/12/99 1112199 jpp 0.011 0.011 13
Container # 2 2MT-22  11/12/99 1112099 jpp <0.130 <0.130 0
Container # 3 3MT-28 11/12/99 1111289 jpp 324 321 0.9
Zontainer # 4 4MT-34 11/13/99 111309 jpp <0.600 <0.600 0
Container # 5 SMT-40 11/13/99 1111309  jpp 8.70 8.66 06
darticle Bound Hg (ug) 2.66 Oxidized Hg (ug) 3.24
(Containers 1A, 1B,and 2) - (Containers 3)
Total Hg (ug) 14.60
(Containers 1A, 1B, 2, 3, 4, and 5)
':bup. Part. Bound Hg (ug) 2.66 Dup. Oxidized Hg (ug) 3.21
. Containers 1A, 1B, and 2) (Containers 3)
Dup. Total Hg (ug) 14.53

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

Result RPD Result

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

Elemental Hg (ug)
(Containers 4 and 5)

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

*1 - Particulate from Filters Q14 and Q21 were composited prior to removing an aliquot for analysis.

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

D-6

Notes
(Q148&Q21)
(47Q35)

8.70

8.66



Sample ID:  Montana Power Company

‘Test/America

INCORPORATED

Colstrip Power Plant
Colstrip, Montana
Unit 3-6 Scrubber Inlet Duct Run 3

Collected On: 9/30/99
Collected By: METCO

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

Digestion
o ID Date

Container# 1A  MTF-17  11/12/99
Container#1B  MTF-18 11/13/99
Container # 2 2MT-23  11/12/99
Zontainer# 3 3MT-29 11/12/99
Container# 4 4MT-35 11/13/99
Container#5 S5MT-41  11/13/99

Particle Bound Hg (ug) 2.28
Containers 1A, 1B, and 2)

.Dup. Part. Bound Hg (ug) 2.28
“Containers 1A, 1B, and 2)

Notes:

Analysis
Date
11/12/99
11/15/99
11/12/99
11/12/99
11/13/99
11/13/99

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 225 2.250
99 0.030 0.030
ipp <0.130 <0.130
iop 3.98 3.98
ipp <0.80 <0.80
jpp 7.52 7.32
Oxidized Hg (ug) 3.98
(Containers 3)
Total Hg (ug) 13.78

(Containers 1A, 1B, 2, 3, 4, and 5)
Dup. Oxidized Hg (ug) 3.98
(Containers 3)

Dup. Total Hg (ug) 13.58
(Containers 1A, 1B, 2, 3, 4, and 5)

RPD Result

0
0
0
0
0

27

RPD Units Flags
— _ug
— 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
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Notes
(Q15)
(47Q36)

7.52

7.32



Sample ID:

Test/\merica

""" ORPORATED

Montana Power Company

Colstrip Power Plant

Colstrip, Montana

Unit 3 Stack Run 1

‘Collected On: 9/29/99
Collected By: METCO

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

Digestion Analysis

: ID Date
Container# 1A  MTF-10
Container # 1B

Container #2 2MT-18
Container# 3 3MT-24
Container # 4 4MT-30
Container# 5 5MT-36

Particle Bound Hg (ug) 0.090

[Containers 1A, 1B, and 2)

Dup Part. Bound Hg (ug)  0.090

| 'Containers 1A, 1B, and 2)

Notes:

11/12/99
Not Provided
11/12/99
11/12/99
11/13/99
11/13/99

Date
11/12/99

11/12/99
11/12/99
11/13/98
11/13/99

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 0.090 0.090
ipp - -
ipp <0.310 <0.310
jpp <1.48 <1.48
jpp <0.66 <0.66
jpp 16.2 16.30
Oxidized Hg (ug) 0.00
(Containers 3)
Total Hg (ug) 16.29

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

Dup. Oxidized Hg (ug) 0.00
(Containers 3)
Dup. Total Hg (ug) 16.39
(Containers 1A, 1B, 2, 3, 4, and 5)

Triplicate
RPD Result
0.6 —_
0 —
0 —
0 —
0.8 —

RPD Units Flags

Elemental Hg (ug)
(Containers 4 and 5)

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

Hg Analysis

Ontario Hydro Method

ug
ug
ug
ug
ug
ug

3601 SOUTH DIXIE DRIVE / DAYTON. OH 45439 / 937-294-6856 / FaXx: 937-294-7816
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Notes
(88QH37)

16.20

16.30



Sample ID:

Test/America

INCORPORATED

Montana Power Company
Colstrip Power Plant
Colstrip, Montana

Unit 3 Stack Run 2

Collected On: 9/29/99
- Collected By: METCO

Container # 1A - Main Filter
“ontainer # 1B - Backup Filter
_ Sontainer #2 - 0.1 N HNO3 Rinse

Digestion Analysis

: iD Date Date
Container#1A  MTF-11  11/12/09  11/12/99
Container # 1B Not Provided

Tontainer # 2 2MT-19  11/12/98  11/12/99

Sontainer # 3 3IMT-25 11/12/99  11/12/99
Container # 4 4AMT-31  11/13/99  11/13/99
“ontainer # 5 5MT-37 11/13/99 11/13/99

Yarticle Bound Hg (ug) 0.050

Containers 1A, 1B, and 2)

-
[ i
4

+7Jup. Part. Bound Hg (ug)

0.050

© Sontainers 1A, 1B, and 2)

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
jpp 0.05 0.05
jpp - -
jpp <0.380 <0.390
jpp <1.64 <1.64
jpp <0.740 <0.740
jpp 19.9 19.9
Oxidized Hg (ug) 0.00
(Containers 3)
Total Hg (ug) 19.95

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

Dup. Oxidized Hg (ug) 0.00
(Containers 3) :
Dup. Total Hg (ug) 19.95

(Containers 1A 1R 2 3 4 and R\

o000l o

Triplicate
RPD Result

RPD Units Flags
— ug
—— 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
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Notes
(88QH38)

19.90

19.90



Test/\merica

INCORPORATED

Sample ID: Montana Power Company Hg Analysis
Colstrip Power Plant Ontario Hydro Method
Colstrip, Montana
Unit 3 Stack Run 3

Collected On: 9/30/99

Collected By: METCO

Container # 1A - Main Filter Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse
~ ~ontainer # 1B - Backup Filter Container # 4 - HNO3/H202 Impinger (4)/0.1 N HNO3 Rinse
ontainer # 2 - 0.1 N HNO3 Rinse Container # 5 - H2SO4/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  MTF-12 11/12/09 11/12/99  jpp 0.040 0.040 01 ug (88QH39)
Container # 1B Not Provided ipp — ug
sontainer # 2 2MT-20 11/12/99 11/12/99  jpp <0.270 <0.270 0 ug
Zontainer # 3 3MT-26 11/12/99 11/12/99  jpp <1.52 <1.52 0 ug
Container # 4 4MT-32 11/13/99 11/13/99  jpp <0.660 <0.660 0 ug
~ontainer#5 5MT-38 11/13/99 11/13/99  jpp 4.15 4.12 0.6 ug
’article Bound Hg (ug) 0.040 Oxidized Hg (ug) 0.00 Elemental Hg (ug) 4.15
;ontainers 1A, 1B, and 2) (Containers 3) (Containers 4 and 5)
o Total Hg (ug) 4.19
o (Containers 1A, 1B, 2, 3, 4, and 5)
:-up. Part. Bound Hg (ug)  0.040 Dup. Oxidized Hg (ug) 0.00 Dup. Elemental Hg (ug) 4.12
;ontainers 1A, 1B,and 2) (Containers 3) (Containers 4 and 5)

Dup. Total Hg (ug) 4.16
(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



Sample ID:

Test/America

INCORPORATED

Montana Power Company
Colstrip Power Plant
Colstrip, Montana

Unit 3 Stack Blank Train

Collected On: 9/30/99
Collected By: METCO

Container # 1A - Main Filter
~ Container # 1B - Backup Filter
Zontainer# 2 - 0.1 N HNO3 Rinse

Digestion Analysis

: ID Date Date
Container # 1A Not Provided
Container # 1B Not Provided
Container # 2 Not Provided
Container# 3 3MT-15  11/12/99  11/12/99
Container # 4 4MT-16  11/13/99  11/13/99
Container#5 5MT-17 11/13/09  11/13/99
Particle Bound Hg (ug) 0.00

{Containers 1A, 1B, and 2)

rDup. Part. Bound Hg (ug)

0.00

! Containers 1A, 1B, and 2)

Notes:

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 - H2SO4/KMnO4 Impinger (5,6,7)/0.1 N HNO3 Rinse

Duplicate
Analyst Results Result
irp - -
irp - -
irp - -
ipp <1.00 <1.00
jpp <0.560 <0.560
jpp <0.980 <0.98
Oxidized Hg (ug) 0.00
(Containers 3)
Total Hg (ug) 0.00

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

Dup. Oxidized Hg (ug) 0.00
(Qontainefs 3)
Dup. Total Hg (ug) 0.00

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

0
0
0

Triplicate
RPD Result

RPD Units Flags
—— 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
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Notes

0.00

0.00



Sample ID:

Montana Power Company
Colstrip Power Plant
Colstrip, Montana

Unit 3-6 Scrubber Inlet Duct Blank Train

Collected On: 9/30/99
Collected By: METCO

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

‘ ?;,onminer#z -0.1 N HNO3 Rinse

Digestion Analysis

D Date

Container # 1A Not Provided

Container # 1B Not Provided
- Container#2 Not Provided

Zontainer # 3 3MT-12  11/12/99
Container # 4 4MT-13  11/13/99
Container # 5 5MT-14  11/13/99

article Bound Hg (ug)
ponwners 1A, 1B, and 2)

;-Dup. Part. Bound Hg (ug)
{ iners 1A, 1B, and 2)

Notes:

0.00

0.00

Test/America

I'NCORPORATED

Hg Analysis

Ontario Hydro Method

Container # 3 - KCl 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 - -
jep - -
jpp - -
ipp <1.00 <1.00
ipp <0.640 <0.640
- jpp <0.960 <0.960
Oxidized Hg (ug) 0.00
(Containers 3)
Total Hg (ug) 0.00

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

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

RPD Result

coo|

RPD Units Flags

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
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Notes

0.00

0.00



Sample ID: Montana Power Company
Colstrip Power Plant
Colstrip, Montana
Reagent Blanks
Collected On: 9/30/99

Collected By: METCO

Container #7 - 0.1 N HNO; Blank
Container # 8 - 1 N KCI Blank

Test/America

Container # 10 - H,SO4-/KMnQ, Blank
Container # 11 - 10 % Hydroxylamine Sulfate/Sodium Chiloride Blank

INCORPORATED

,{';:ontainer #9 -5 % HNO3/10 % H,0, Blank Container # 12 Filter Blank

Digestion Analysis Duplicate Triplicate
; iD Date Date  Analyst Results Result RPD Result
Container # 7 7MT-1 - 1113/99  jpp <0.2 <0.2 0 —_
Container # 8 8MT-2  11/12/99 11/12/99  jpp <20 <2.0 0 —_
“ontainer # 9 OMT-3  11/13/99 11/13/99  jpp <4.0 <4.0 0 <4.0
Container # 10 10MT-4  11/13/99 11/13/99  jpp <2.0 <2.0 0 <2.0
Container # 11 11MT-5 — 11/13/99  jpp <0.2 <0.2 0 —
Container#12B  MTF4  11/12/99 11/112/98  jpp <0.01 <0.01 0 —_—
Container#12C MTF-7  11/12/99 1112/99 jpp <0.01 <0.01 0 —_
Notes: *1 It was not neceassy to analyze a thimble balnk as only the particulate matter was digested.

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

D-13

RPD Units Flags

0
0

Hg Analysis
Ontario Hydro Method

ugl
ugh
ugh
uglL
ugl
ug
ug

Notes

(88QH40)
(47Q37)



Mercury Sample Train Receipt
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Mercury Sample Train Receipt Record

= Client ID Location ID/Run #
_MoNTANA Vow@t Co. _UMIT R
(locstp fowert pPuanr STALKL

Locs T P, p AT

YeAvenT Beawes

Solutions:

Cont. ID/(#) Volumes (mL) TestAmerica ID(s) Comments
02 () + + = . Yol
03 () t___t__ =
04 () t ___t___=
05 () t__+ =
&7 () 9+ +~=49. MM - mL
8 (y) Sl +~+—= =581 . (dDmr-2 oL
9 (1) SO0+ — + = =S0. (@)mt-3 ML
10 () AT+ —+—=Y9Y7. (Im3y-Y ol Brsaove
o1l () a7 + + =97 . Mm-S ML

Filters:

Cont. ID/(#) Filter ID(s)

0 1A () et y? 14

01B ()

124 (3) Q& IE QA aie-123

¥ 12B (3) ch MIF-4,56 , |
o C) | g 7€-3,89
Notes: 47033, 42938,42839 2 87 =L

XS TewRtr Aot ol Y )A

&-l\}\’roofu(ﬂ/) new comdaoney TN Lo addibonsd Lolus
receiy ed

Checked By: gy
Date: _w 14 |44

Test/\merica



Mercury Sample Train Receipt Record

“Client ID ’ Location ID/Run #
Wt fosty - Va3
Calstyon Powe/ /lmi Stafle
(,,is’\vv\‘n\, M1 Blamlt Troin
Solutions:
Cont. ID/(#) Volumes (mL) TestAmerica ID(s)  Comments
02 () + + = . o ¥% |
w3 () Wit = +t= =% SowA 1S

=4 ) Yo+ — + = ICAY Ymr Lk
5 (9 Wot - +_-_=410. qwt-tF

07 ()
08 ()
09 ()
010 ()
o111 ()

+ + 4+ + +
+ 4+ + + +
I

Filters:
Cont. ID/(#) Filter ID(s)

0o1A () X |
o1B () x|
0 12A () '
012B ()

Notes: el cfmv»mew/ BT Y remye VO/ ﬂ&VCO C. ﬁ’lSO
tonknwawery 14 IR

Checked By: _ ¥4~
Date: _11]q (414

Test/America
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Mercury Sample Train Receipt Record

) Client ID Location ID/Run #
PMoNTPN A ?awe* (o AN T 3
(acoTUP Power Puant STRCE
(ewotT o, M~ Qun i)
Solutions:

Cont. ID/(#) Volumes (mL) TestAmerica ID(s) Comments
2 (1) ISS+—+—=]53. zMT1¥ ond
w3 (1 HY+I6+ — =140, zMTaU AR il
&4 () S+ —+ —=165. YmTz0 ol
5 (1) S0S+ = +— =90s. 5 1 30 mL/*l—tzS:Q)E
07 () t__+
08 () t___t
09 () L =
010 () t___+t =
o11 () + +

Filters:

Cont. ID/(#) Filter ID(s)

F1A (V) 83Q M3 MIE- o
0O1B ()

0 12A ()

012B ()

Notes:

Checked By: _ ypv
Date: _{{ [al44

Tests &merica



Mercury Sample Train Receipt Record

i o

¥ <717 " Client ID ' Location ID/Run# - oo
E Moy ko o, SR Varx 3 "
T - 2oty Pt STAUL :

CoI4M\?)MT » W et J—
Solutions:
Cont. ID/(#) Volumes (mL) TestAmericaID(s)  Comments
2 () st _—+_— =19 2T IS, -
F3(pn Yegt3bot — = 3ot 25 816

¥4 () Bst —+- _=185T _4mr3)
@5 (\) Sest_—+ — = Ses. S mT37

07¢() t__t__ =
o8 () + + =
09 () + t___=
010 () + + =
o11 () + + =
Filters:

Cont. ID/(#) Filter ID(s) -
1A () g3 H 37 MTE <) |
o1B ( )

O 12A ()

012B ()

.Notes:

Checked By: V%

Date: W\ l< /4%

Test/America
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Mercury Sample Train Receipt Record

-~. " Client ID ' LocationID/Run# - -~ "7
Wieatane S a3 . =
o Colsxae Yourtv STREC : o
Calswp, MT LNt
Solutions: »
Cont. ID/(#) Volumes (mL) TestAmerica ID(s)  Comments

72 () 3%+ _—+ = =435. _QmT20
g3 () WYIstUS+ — =FHo. _3mrlesmn
o4 () St —+ — =1bs. _Ymr3r-
5 () st _—+_— =si0. Smt3y

+ 4+ o+ + +
+ + + + +
I

Filters:
Cont. ID/(#) Filter ID(s)
B1A (1) 3¢ Q H3T MTFE- &
aoiB ()
0 12A ()
012B ()

Notes:

Checked By: _ Y% .

Date: 1/ qlan

Test/America
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Mercury Sample Train Receipt Record

“Client ID
N T Vowﬁ /

Colsnep louor flcw\’L

(‘nly\'vuv’ LANTY

Solutions:
Cont. ID/(#)
02 () +

+

Volumes (mL)

3() st

B4 () Jpot _—+ - =

5 () U+ —+ - =

07¢(()

08 ()

a9 ()

010 ()

+ 4+ + + +

011 ()

Filters:
Cont. ID/(#)
01A ()

Filter ID(s)

o 1B ()

0 12A ()

012B ()

Location ID/Run #
Uaax 3~ -b

Soxobhber lalet Duuf’

(unﬁ’g

Glamle TVecun

TestAmerica ID(s)

Im 1T
Y wr -3
S vt Y

Comments

A |
x|

Notes: ¥ ~ contaunsv B 2 not recovered pey ¢ .0 .

a0 cowfacney 1A, (A natrecoverd

Checked By: __ &Y

Date: ylalas

D-20
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Mercury Sample Train Receipt Record

Client ID
Montvwa  Xowet
(ocst e fowen fopitT
locsmui? , MT

Solutions:

Cont. ID/(#) Volumes (mL)
2 (1) 97+ -+ — =107,
¥3 (2) SOl +14+ — =710,
W4°(1) S0+ — + = =|s0.
@5 () Yo+ — + — =470,

o7 () t___+

08 () t__+ =

09 () t___+

010 () t___+

o11 () +__+ =

Filters: :

Cont. ID/(#) Filter ID(s)
1A (1) Thumple Q13
1B (1) Baclesp UPQ3Y
0 12A ()

012B ()

Notes:

Location ID/Run #
UMT 3-b ScpvBaen INLET

Lunv & |

TestAmerica ID(s) Comments

ZNT -S| oL

S nI23F4t3 L

dmr 33 L

S M7 14 oL ¥ ¢+ Xessooe
MTE-IS

MmTE - 1Y

Checked By: _

Date: ()4 |44

D-21
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Mercury Sample Train Receipt Record

-~ " Client ID : Location ID/Run #
Mo wnme SR Vot 3
il Cnl{h‘»\ln Po b Scyubesy” \w et
(olshrp T nt F~
Solutions:

Cont. ID/(#) Volumes (mL) TestAmerica ID(s) =~ Comments
B2 () 3+— + = =63. Zpar 2% ”
B3 (2) YIB+ZK+ — =Fop. 3mTB B3
4 () Le+t= + - =(5° Hmr3Y

&5 () 4Yist_—+- =49 Y 40

I

o 0 3

(
(
(

N’ N N

+ 4+ + + +
+ 4+ + + +
I

O

O

O
a
a

0()
1()

ot

Filters:
Cont. ID/(#) Filter ID(s)
F1A (2) iy dzl mIE IS A
1B (|) (RA_35 MmTE (6
0 12A ()
012B ()

Notes:

Checked By: _\¢y?
Date: dslgg

Test/America



Mercury Sample Train Receipt Record

AR “Client ID ‘ | Location IDIRun#‘ e
¥ ! Mo./\,‘\"w\a Powss/ -~ - UniX 3-C
<0 it lshin Powrty Pland Scrgbbey Waler Duct
(olstnte , M Yoo u3
Solutions:
Cont. ID/(#) Volumes (mL) TestAmerica ID(s)  Comments
22 () bs + — + — = (5. x2S
3 () SS+3AS+ - =fRe.  BSmT?4 4418
@4 () x+ — + = =200. gt 3S

@5 () S+ _—+_ - =%0s. Hmrdl

o7¢() + + =
08 () + + =
o9 () + + =
010 () + + =
o11 () +__t___ =
Filters: L
Cont. ID/(#) Filter ID(s)
1A (1) Q1S omrelT
@4B(‘) yFL36 fanﬁY
O12A ()
012B ()
Notes:

Checked By: =%
Date: _ul1l<

Test/America
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Sample Preparation Batch Sheet
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NONAQUEOUS MERCURY BATCH SHEET
Analyst: Date: )\ ‘ i\ “iﬁ Water Bath:  start

HpNO3 -¢S5-35745
HCl ¢S -3¢~
KMoy 657

CNHOH 45 -30-1/

Snlly~ (573e7(S

mid end -
" Standard Reference: b‘ S 32-9 temp:
1V Referencc£ G < ;32 “(O date:
Sample # / Client - Weight MS MSD
BLAML
L L eq .
2| MsT 30 A 1.2992-|38- 3 MB
21 NioT 1630 A 10265 | i 7|
Y pac i-]525 | 43-3%
Sy 2 /oré3 | 4aso
6| MT 3 j. ol | Y413 ICV .
I XN M ¢ Lo | 4beo
SLTYumz 10677 HbSx ‘
qLTY VMR jOFFH UrTE
MS
MSD
RPD
FLAG
- SECONDARY DATA CHECK: analyst;
date:
Comments: %% MST [,30A (14¥D N A Lot
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L MT F Wﬁ //AFSM

NONAQUEOUS MERCURY BATCH SHEET

Ana]yst ﬁ}ﬁ Date: 1 ||L! 44 Water Bath:  start mid end -

.‘*‘“
hon®-

! S . Standard Refcrcncc @("3} T \\I\Zl‘l“l temp:
Q
b hAS ICV Referencc. "'S“‘?:L -( date:
3
)
<S| Sample #/ Client - Weight MS- MSD
* T+ [RLONK = : W03 45-35(S
|2l NST (63B R 0-$3%1)- | 43-oB LS U- T
3| MTEY (g§aHUYa) MB ha s .
YlmTe-F (H47@3%) ' T HE s (F
\,\d\ S LmTe- ((87862/'!3?)) ,

\V bimre- 83QH 3% ul2 _ .

* #mre-2 (88QH32) ICV . @.OM»LA(/-’D by 36rs”
glmie-13  (Q13) ) Osel| [3y-0 §ﬂa(t‘(p§-36'“f
almre-14 (uxq3y -2 b-
lolm rFE-1S (Guqmu\ 0-5w€Y | 8+13 §n(/(¢ b53¢ (7
WM FE-J6 (Y4Fa3s) | | __MS s Bowic fd ~ ¢§-361S
nlmre-13F (945) - | 95¥36 | 85.¢8

7 £-13 (Y3q3L)
2 sr gy (Y3azr)
3 45| FRTX-2A (43Q43) MSD

5\“\"‘ y | FETY- 1418 (@23, 2¢) | 0.1F5 | Gh.bk

AN s FTX-2 (Y7342)
- (B PTX-3am-(®2s.2¢) | 05 3F | 4233
x¥ FHIETX- Y (43945 RPD
82| ETX-S91 (Q23,28) 0-5234 | A1 '
q 2 FTX~b (YFa4T)
jo22| F1¥- 7 (Y 3QY0) L |
| st asig 05266 | 9795 [ FLAG
SECONDARY DATA CHECK: analyst:

2 gLank _ - date:

Comments: ¥ WQJ OOS‘HLw»\b ot Blowdy + (ST Sov VN&S""’Q'
ralvt Pjocewew(— w A actue Snple OreSen A

XY YRYS - some Sowp ‘e losx oot o€ Comtaner Joose ash
Xl VULT T NEEST mTF ¥, 4
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NONAQUEOUS MERCURY BATCH SHEET

; ‘L Analyst:  ¥Y¥Y = Date: (wl 4l A9 Water Bath:  start mid end -
"o - 7 Standard Reference: &G ~32~9 temp: _ =
: .- . wiCV Refcrencc£ (.5 "3 .}-/ O date:
. ‘ /‘ q-
L Sample #/ Client - Weight MS- | MSD HP LS 2 F ~(
2| B Lead -3
W AT 16333 0.500%0 | g0 ANOy b5

1| Frx3 Y2Q Y3 (09 MB (
" FrYd  Yzrab ' Hey 6537

3|l Wb 1A  YH3e53 SR |
vl wB-2 "~ H3asl SaCly 5739713
s| WH 3 U3rQ52 5 ICV . ' .

¢ wa-y Y3Q56 a8 Bine Mot ts-34-1y

1 685 ®@ 39 | o551 |4 ) . Ge3dis

7l 6R-2 Q@ 33 ' | o.54¢g| Y+ 1Y :
4 eca-3 Q] 3y 0-5476 |93t | -~ MS
w GB-C Yo * | @.55Y3| 9u-20
MSD
RPD
FLAG
SECONDARY DATA CHECK: analyst: :
| date:

Comments;
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Mercury in Flue Gas
Aqueous Preparation Batch Log

D-28

Analyst(s) e Preparation Date 1 / /3 )
Reagent Reference #’s )
3,b HC 65 "3Y~ > SnCl 6536 -] -
~ * NH,0H*HCI 6S 3x-1/ Calibration Standards €5 -3>-4 o=
..~-KMnO, - G _5-34-17F ICV Standard ¢ 32~to
HNO, ¢S5 -33-9
83 533, 3 B33
O& & & = ’g O S>3 é
LabID Cont. # Sample Description E S & 2 £~ LabID Cont. # Sa;zmp';DS?ipﬁon e B ESE<
oA lenNT Aunve F126 E
MTS 9 s S0 25|50 |[lm1s| (] BLANE -
WLiET W,
mT 13 4 SLANMC TLMN‘PS lee |25 | S0
et oo+ LeXSENT
4 B 125 |sa lkgrey | F PLANE 49 x
LETWUOH LeAsenwr
L/ w (s 25 |So |IRBTYS| ]| BVAN K- 93 v
l—, IMLET Lo 7 &
2e0 |2S |S0D -
S I
Y BLA™MC TRAn |1 [A-5 |<p \\
d STALK. .
! ey %5 125 | <o N
STAUL \
y N . 18< (25 |50
STRALK
A s lres]sc |so \\\
E€Ncewr
q BL HVIE %o 25 | g2 N\
o | BrANK AL N
veET 2onedt3 | 13525 | s? )
IVLET RUN f N
Y 145 12-5 | S0 //
INLET flunZ
L/ 125 125 So //
/N W
H e #3 1% 2-5 |5 /
S C
q BLANKE 78N | Mo |2.5 | so /
STREe -
’{ Liunw| 190 | 2.S| <9 /
STRZL : ‘
“ v g /50 |7.¢ |50 /
“q Kuy 3 lee |2-5 50 /
LeACEMST )
Bepny ~ |
71"” Not desry ./ , analyze) Sffmqﬂ\i
4 ]
Page 14 Test/America
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Mercury in Flue Gas

J Aqueous Preparation Batch Log
4 Analyst(s) o ‘ Preparation Date nl)a Jas
u .R‘e‘?gent Reference #’s
- P THC 65 3 I SnClL, Cs-36-1F
. NH,OH*HC s 321 Calibration Standards 6s 32-9
u " KMnO4 e S 34~ 1% ICV Standard (< 33-10
/ HNO, 65 ~35 1S |
= A 0= =~ a =
4 53132, 33 5325
LabID Cont. # Sample Description :é § ;é ;’ E ~ LabID Cont.# Sample Description E ;9 ;é § E ~
@Lol V\)r Q ka -
u MTY | 10 v l Y% |so | so || +FS+—5—
| , Blome Traow 4
u my 1Y 5  llared Qunps 40 |s.c |so |MT3FD i
| Jow leTrein
MYV FH S 35-7:‘212 490 |$e |so ﬁ#"/
. STRLK QUi (
1 |nmels ‘ soslso 5o |\
| SATEL 2o 2
mT33 4 . ‘ 305 [S-o | so \
' STAK gup F D
1] o3 s Y72 Lsiols o | 5o \\
| IWVLEY LUN .
mi34| S | 7 uo |ss |2 AN
INLET QWps 2 \\\\
L. mTHo | S Y4¢ |5 |sv
l;‘ M7/ | S INCET 6045 o5 150 |50 \\\
MR N
. RENLENT BN
L rBTXY| 7 0 mmx)x.N 49 |5-0|5° N
BLANK 7L
| TX( S |wiedloisr |4ss |so |50 | \
: [T Mt (
L x2S S10 |S-0 |s? \
: (v
b3 S o # 2~ Soo |5-0 | S0
' r LUN
L eyl s [T lses|se |50 />
' STACK
l , TXS | 5 |8eAxe R4 |485 |50 |5 | ~ ]
I|.=, xé | S ST 1 Sto |50 |50 ] //
STWCK .
| X7 5 X 0S|S0 |50 /////
s 4 -
| g 1S THCd3 S |so | se //
NOTES
L NOTEBOOK #1 Page 13 - Test/America
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o Mercury in Flue Gas

. Aqueous Preparation Batch Log
i .
: Analyst(s) ysy2ye Preparation Date 1y [itlas
l 4 Reagent Reference #’s V S 1y
i ¥ HCI . ¢ 53t -2 SnCL C S -36~453pO1IzNRY
r - " NH,OH*HCl _ ¢ s -3l Calibration Standards ¢s ~3a2-9 o=
| . ~KMnO, - S 34~y ICV Standard Ls-3>-10
HNO, LS -35-19
. SELEZD SELEZS
' LabID Cont. # Sample Description 'F S £S5 E~ LabID Cont # Sample Description °E 9 :_,é S i
) i SLn T AW
M8 2 | stacquuetl|iss |50 S || Tx ) 3 | wieTpaaws Y, 5]s0 |so
! 2. INLET Ro N #(
e I T4 ST au#2 |)9s [Solso |l7x2 | 3 | sia 765|So |5,
. INLET Rua+ 2
Myzol | ol quues [13s |se |so || 7X.3 3 A FLP|So |se
) IvietruN e 3
1- MYZ) | 2 nvLer #( /01 |50 | so || TXYH | 3 oD 2#8s|35-0 | 50
Buean ¢ i,
' MY A | uveT # 2 ¢3 |So |Go ||7¥S | 2 s-mf,u‘ Y2 |S0 |So
STALIE aun# |
1 mx23 A~ JasrtET H# 3 (S |§5-0[50 T)(& 3 AR 1o |5.0 |
: STRL e 2ua B 2
X | 2 JWLET #( 135 |sclse |lrxF| 3 amry " 285 |so |50
LI . . T ¢ STRCK ZyN 3
Y2 | 2 IvLET # j6o |70 |50 ||7XT | 3 A2 s |se |se
“ SPE e EACENVT _
B X3 | A INLET D 72 1S |so (|MTL 8 3 AML 51 |So |Se
1 . SR ENT
TXH| 2 s gunsti |94 5.0 | so ||RBIX2] 8 | supnr S |s.0 |so
JI S| AL |orper ewr2l33 |So |so A
; Xb | 2 |srarie a3 34 |50 | S0 ~
j BLANE TasA
MT/l 3 Scded, wT B3 Sou|S50 |S¢e
SracK
MYIS| 3 | seanve manmd |495] 5.0 | 50
STRCIL RUN # (
may| S BAG __Flso |so \
S w2 ] :
Myas| 3 - 10 |50 |so | \
STWCK Lunv B 3 X
Miab | R A8 760 S0 |So .
IvLeT Lwa |
ﬁ My2™H R 510 e~ 220 [S.0 |so : //
T T A 2 _—
M1ag | 3 At S PK Joo |S.0 | So . /
‘ : INLGT #35 ;
H MI29| 3 s B2 [S.c [so
q NOTES
' NOTEBOOK #1 Page 12 Test/America
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11/15/99 Analytical Run
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i Protoool: RYSTEST

+
i

Tine: 14112116 15 Hov 1939
Feint: On
Id: StdbRep! Cup: 1 18 Gas:

|
i

8.23 LPH |

e 22 rry

Conc.  Calc.
Sto.88 0 882

tatz! ldle ¥nit: OfF futosampler: Qu |
+ CALTBRATION: Line Calibration | i T
Line: Hg fccepted |

Dy,
88z

Lifear
Buadratic

<2 288 @5 .BB6  Widlinear |

33 BBE 455 -ERS Ci

04 an ' et Ao d . -

W't L.0o 1.01 R ALLEEL it o i
T 7 BR 100 _ 87 i A

"J\.‘ (TR RN S ] 4y F2 ERRTFTS 1 e -~

wh 3.8 381 A4 Stdald o -

A .5B06RES r 993937

B 2.251B4e-5 (  1.8583%:-2 il

]
1 ~367
Bz 8783
lon A4CA
B2 Lidl
4 44744
& irlLd
5 87139
o 133413

Kean RSk
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e
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[ty

[y
(]
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t Mew calibration coefficients stoeed
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: Feu! 3.881 Tine: 16:85:18 12 Nov 1999

(Folder! BOUASS  Seql 885 Peint: On

! User ! Batch: 1d: StdbRepl Cup: 1 86 Gas:

' Stz dla Xnit! Off Autosamplen
]

o =8

[l o] Dl el g |

£

nel Hy Accepted

Covc. Calc. LiMear

]
o T
P

S1.888 -B13 -813  GQuadratic | o
32 788 15 -.885  Utdlinear . o
$3058 4% -.4® ¢ :

N4 4 G0 4 @0 a4 N i

0% L.90 L.04 RilR RCCopL Oy ~

oC 28R 2@ a77 nl ~

W La o2 PP K1V siriadl L & -

Sho3.88 2.9 -.A24  Stdadd o =

A 6856668 r.999869 Pl

B 2.2856%-5 C  -9.18828e-3 e

| Hean  uR3D Relative fbsorbance

st -16%

i P ]

-163

52 8751 5251
§qv'\ FIO0C IIGT
i) LEDITD L300
o4 ALCRA ALCAd
Akl Arieer i AUIF L

[ o e R e T w7 R 0t T

92331
135357

o

Lo

(W]

85 135%7

i Bew calibration coefficients stored
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Reu: 3.681 Time: 12:15:48 13 Nov 1993
+ -

s Folder: KOUASS  Seq: 944 Brint: On
! liser: Batch: {d: StdéRep! Cup: 139 Gas: B.23 IPH |
| Stats! Idle ¥uit: Off futosampler: On 7
+ CALIRRATION: Tive Calibration | i
Line: Hy ficcepted T
i Come. Calc.  Dev. LiMewr | e
S1 .68 -.887 -.B87  Quadvatic
$2 288 193 -BA2  UtdLinear |
S48 997 -.am dccept o

85 o288 282 .28 w) A

ABAZAGA v 999954

-
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: New calibration cosfficients stored
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Dry Weight Results



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

Page 46

Sample Number | - 59293% || 92213 ||s72216 || 572028 || $72242 || 572293
Client/Pan # T_— - " i—’ g
e . e s . e A ;—4"
Wt of Pan + . ~ - .
Sample 25.5232 24.2557 27.3520 ZW ZY.03¢7 || 22.4923
) —
Wtafter Drying | 22.2.845 || 22.2% 00 || 1b, G4 24937 || 21,8974 19.2317
Wt of Pan or Wt B
After Ignition 1.5243 /.,0D :;”:Q!/' SO25% / 0039 03979 [.oas7
Pifference 21393 50 || 16943 || 264902 || 20.2%S || 12 %170
Sample amount g 14505 2014 LS 24.012S 1%.03%Y 2Lqg 6
Result ' C/
Sample Number P e Graat R 3 for's ——
P
Client/ 4 MT Poriese ‘ MITPIVER N ATTPoER u-“-ﬁ\ M Pawc*ﬂ\r,‘zﬁ‘ €PRI - | /
ient/Pan 24 1 3, 3+ Dup3 Iﬁ,-,?—-@r) 3
Wt of Pan + ’
Sample Z1, 560l 22.5004 || 102143 || 22.0079 5
Wt after Drying 1444933 19, 847’5 q, OQZS 19. 63600
Wt of Pan or Wt .
After Ignition [.0o27 0. qémﬁ 0.99 70 0.99¢6
Difference [9-duob || 128476 || 1015 || 186400
21.5005
Sample amount g 70. ?57&! 15t ot 92223 21,0113
Resl 8841 || 873/ || 379/ || 827,
Sample Number Batch Number:
Client/Pan # EPRI -2 EPLi -3 T™P -] TrAZ
Wt of Pan + ) Note:
Sample L1664 (3.6319 213130 (A% Y
Wt after Drying f?~€>(1)¢53 20?’%)‘3 \S 2 15,999 2 Cent
Wt of Pan or Wt
After Ignition 0.49(.4 0.9%9 29 033 L 0.24%67
Difference 175994 || 19,081 || 142593 14435
Sampleamount g | 5 | a4y, 22.L$40 70.3%38 54 75.4417)
Result g ) d g 2' . bq/%,/l - 1
11e)
Hn- .
Analyst: (D Date:_[[-\(-44 TeStr! &m'erlca




METCO Particulate Analysis Record



METCO Environmental
Particulate Analysis EPA Method 5

Stack Filters

Job Number 7?-/&5 Location //zco )7)//7[7214 ao

-

. i Job Name \/g:///,—//; g e & Unit Tested ///Iu} \_'f £7 0/

o+

Desiccator Time In /0/)? |
Desiccator Time Out ,{'i? w/yl )] 22 /0/,_7,
Run No. / Filter No. 28( /7’3;1

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)
Filter § Particulate (g) | 2,/ 94 ¢/ .20 2- v

Filter § Particulate Average (g) 9.6263 -
Initial Filter Weight (g) 4,5,1./0 /

Total Particulate (mg) /93, 3]~

Run No. A Filter No. & ?(Z f 2

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)
Filter & Particulate (g) | A/, <~ /20 &é//Z ‘//

Filter § Particulate Average (g) J4.6/ 20
Initial Filter Weight (g) _O. 5’9\9_2

Total Particulate (mg) [ &

=~

Run No. _J Filter No. ££4 #39

Filter § Particdlate
+ Tare Weight (g)

Tare Weight (g)
Filter & Particulate (g) | # ~A /4 /" 0. 6/600 |~

Filter § Particulate Average (g) .4 /6 2,
Initial Filter Weight (g) 0.52226

Total Particulate (mg)

4

Analyst




METCO Environmental

Particulate Analysis EPA Method 17
Thimbles and Backup Filters

Job Number YA Location ﬂ// /. sepny Al g st
S 2 . STat
Job Name //',/'/,"2'//3 P R R i . Unit Tested 3‘/0 A’(/‘/"(/"}(*\' \éfffl),/ ﬁ{j
Résiccator Time In 0/ T
Desiccator Time Out /582 e )07 /o//g, B
Run No. / Thimble No. (PL3 Filter No. {4Z{) 3‘/
Thimble Final Weight (g) 18, TSEL| J8,75 HO ‘4/%
Thimble Initial Weight (g) 3, Ol152-| 3.0/ § o~
Particulate (g) /513501 /573258 |~
Filter § Particulate
+ Tare Weight (g)
Tare Weight (g) -
Filter § Particulate (g) A, 1858 | o loSt |~

/e 2

Filter and Particulate Average (g) é 105G ~
Initial Filter Weight (g) _ 4. /JOSZ -

Filter Particulate Average (mg) O s
Thimble Particulate Average (mg) 3 -

Total Particulate (mg) m s

Run No. 2, ! Thimble No. £l S Filter No. ,/. 4 35 ]
Thimble Final Weight (g) /2. 233/ | f2.22FF | ¥ <1

Thimble Initial Weight (g) | 5, /457 | 3. /68 F

Particulate (g) 70644 | 2.0590

Filter § Particulate

+ Tare Weight (g)

Tare Weight (g)

Filter § Particulate (g) L0 0. /02) |«

Filter and Particulate Average (g) _0, /)20
Initial Filter Weight (g) _~2./o Zg

Filter Particulate Average (mg)
Thimble Particulate Average (mg) Y.

Total Particulate (mg)

2 e » i
Run No. % =7 Thimble No. _7) 27 Filter No. b
Thimble Final Weight (g) 72,7848 gJ,g,; ¥ [ \
Thimble Initial Weight (g) | Jr 3445 | 3. 34465
Particulate (g) q.43 852 | 4 F319

"Filter & Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g)

Filter and Particulate Average (g)
Initial Filter Weight (g) _
Filter Particulate Average (mg)

Thimble Particulate Average (mg)
Total Particulate (mg)

et

/

L

Analyst



Job Number g9 -/

METCO Environmental

Particulate Analysis EPA Method 17
Thimbles and Backup Filters

é é, Location W 77&4‘%:/

Job Name 77?//‘/7;{/{&/ Oarpec Unit Tested 3-/7 M el 7

Desiccator -Time In

1522 pful jus 19 .

\

Desiccator Time Out

Run No. .3 ]

Thimble No. _ /45 Filter No. 220)36

Thimble Final Weight (g)

(9. 2824 | Hagrd |/ <"

Thimble Initial Weight (g)

3. 2840 | 2.2840

Particulate (g)

/5998 4 1159974

Filter § Particulate
+ Tare Weight (g)

4

Tare Weight (g)

Filter § Particulate (g)

0.0970 100973 | ¥ ~

Filter and Particulate Average (g) 4.09 #2L -
Initial Filter Weight (g) 4. /04/0 —
Filter Particulate Average (mg)

Thimble Particulate Average (mg) /5; éé _Z_ 9.~
Total Particulate (mg) [Zf;}ﬁij{j[]

Run No.

Thimble No. Filter No.

Thimble Final Weight (g)

Thimble Initial Weight (g)

Particulate (g)

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter § Particulate (g)

Filter and Particulate Average (g)
Initial Filter Weight (g)

Filter Particulate Average (mg)
Thimble Particulate Average (mg)

Total Particulate (mg) [::::::::::]

Run No.

Thimble No. Filter No.

Thimble Final Weight (g)

Thimble Initial Weight (g)

Particulate (g)

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter § Particulate (g)

Filter and Particulate Average (g)
Initial Filter Weight (g)
Filter Particulate Average (mg)

/// Thimble Particulate Average (mg) _
0¢27 . Total Particulate (mg)[::::::::::]
Sl
Analyst



PHILIP

INDUSTRIAL HYGIENE

page 1 of 2

16DEC99_1617_D4_N1089_RFR

ENVIRONMENTAL TESTING

ANALYTICAL SERVICES

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

ANALYTICAL REPORT

Client: METCO Environmental

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

Addison TX 75001

Project Description: Mt Power Co. #3 Unit

*NY DOH 10903
* PADER 06-353

Project:
Received:
Reported:

PURCHASE ORDER:

AS RECEIVED BASIS DRY BASIS UNITS
Run 1 Composite (Unit 3 Mil Composite)

Lab Sample: 1384812

sampled: 29-SEP-99 12:30

Moisture, Total 11.4 %
SHORT PROX - COAL

Ash 14.9 16.8 %
Sulfur 0.64 0.72 %
Heating Value 9550 10780 BTU/Ib
Chloride, Total < 0.01 < 0.01 %
Run 2 Composite (Unit 3 Mil Composite)

Lab Sample: 1384813

sampled: 29-SEP-99 16:30

Moisture, Total 12.0 %
SHORT PROX - COAL

Ash 15.8 18.0 %
Sulfur 0.65 0.74 %
Heating Value 9300 10570 BTU/Ib
Chiloride, Total < 0.01 < 0.01 %
Run 3 Composite (Unit 3 Mil Composite)

Lab Sample: 1384814 ’

sampled: 30-SEP-99 11:30

Moisture, Total 11.4 %
SHORT PROX - COAL

Ash 15.3 17.3 %
Sulfur 0.67 0.76 %
Heating Value 9470 10690 BTU/Ib

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA A%(qs,, 610-921-8833 FAX 610-921-9667

*NJDEP 778678

188437
24-NOV-99
16-DEC-99

99-166

METHOD DATE

D 3302 01-DEC-99

D 3174 08-DEC-99
D 4239 08-DEC-99
D 3286 07-DEC-99
E776/300.0 14-DEC-99

D 3302 01-DEC-99
D 3174 08-DEC-99
D 4239 08-DEC-99

D 3286 07-DEC-99
E776/300.0 14-DEC-99

D 3302 01-DEC-99

D 3174 08-DEC-99
D 4239 08-DEC-99
D 3286 07-DEC-99

ANALYST

GLB

VJo
VJO
VJo
DRK

GLB

VJo
VvJoO
VJoO
DRK

GLB

VJo
VJO
VJoO



PHILIP

INDUSTRIAL HYGIENE

page 2 of 2

16DEC99_1617_D4_N1089_RFR

ENVIRONMENTAL TESTING

ANALYTICAL SERVICES

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

*NY DOH 10903
* PADER 06-353

*NJ DEP 77678

Client: METCO Environmental
Project: 188437
AS RECEIVED BASIS DRY BASIS UNITS METHOD DATE ANALYST
Run 3 Composite (Unit 3 Mil Composite)
Lab Sample: 1384814 - continued
Chloride, Total 0.01 0.01 ! E776/300.0 14-DEC-99 DRK

< Indicates less than the limit of quantitation.

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 16403 , 610-921-8833  FAX 610-921-9667



0z-0 eledng
0ZL-08  eidwes januo) Kiojesoqe
S2ZL-SL oids e
100 100 ¥6 81 002 0 100 100 euuolO-P1BYBEL
0s VN 0oL oovel 0SEEL 0 09404 09104 enjep BuneeH pi8rBEL
100 VN 66 L 8L Y 690 Lo INYNS¥LBYeEL
100 VN 1oL 6Lt 8Ll 0 yol v'oL Usv-vL8YBEL
2U0D 0D ady k- T%) U0 Kencoey  'ouo) WY
Kiancoay punoy soyds uoispald sjeaydng ejdwes ejdwes oxdg xuey S
Jeyeweled
sywr] uogosleq uelg powe 2 # eidweg
ejdwes joguo)
Kiojeloqe sjedydng exdg xune
"ouod U0y ady Kiancoey ke Kiencoey '2U0D 2u0D %)
Kisncoay punog seydg sue|g pouie uoispald dnq eyidg xuep oyidg xue oydg eidweg
Jepwesed
sidwes joquog  Aiojeloqe ejedidng exids xuew oxids xupey 7 # eidweg
WYOd AMVINNNS 1O
quNLg ‘% swun
-aiqor
OOJOW BweN 3l
L9¥881'Le1881 #98l01d Svd pajsi] spalod Iy #eidwes svd
1090j04d ddurINSSY Ajjend

sadjAas [edphjeuy diliud

T

n-qa4



e

133537749 (D10 ouvvouY

(RS

FROM

.-1588 11:18

NU -

(77

il

9

\IW €4

N A

Y el

N AT Ipanmsasd Ajgeag se0wes .

=~
{ ﬁE
@» 7007 Ypiew sejowes Uo Q| m\mw

—— ‘dwej eduleg

N A)(338W) sfeas A

K

— Huerg ‘'owe )

180 © (N %&wﬁﬂ.uﬁ goydweg

.m?_ BI9Z DAE, SRIGIRS D0

N A) (89} Ub 'p,20Y seldwWES

10N
. oG podoip sy pUROD SYd  XA-CIH @u Amaap@RApS 30 POUNE
( Yy . IAMORIOYE] ) i
o\mma ! imﬂx nbu g pdass 1£q paysypbmpY $3ITNS; Qon:. ! 3&\_ R \.w._w.w?na.._:ﬂmﬂ%,
- b 0 AR 2 HDDY
aﬁ, as_ 21 PRI RS _ :Aq paysmbmgoy R3S Bmwvm. ox& | % ‘ﬂ%e pxmbzya 1idmss
1(a3) L pUNDLY LI s HQERq srq Juprpud scepnifl pe13:ds
10Ql AL 1 SS=ZUO0Y . .4 )
TR FW 1O TIIVAWS ¢
T2 OL 30Wds NC ‘2o < 3
T 0T Bvag 00050 m,,QOH\ruOannww L
BTy CTR Ods IO ¥ DIILID 26 X 5
BRL 115 ~oakh-| s Y Y . p
| SIS : . R v
e QIR SHYSED / T XX -0 [ eooe(k 030a@ve) G YY) ¢
ST TR 1o AL VATIES P L ZHc00D Lot
QOERNSNIBATEN WS P71 (8) XX IX IR 5 o2 e - WTSO0WOD XYYt
porduvg | prdung | sdgy | (upatso NOLLINIDAIC TTIHWVE
QYL wayl | sag | WER|D 1AV AQ pajcwes
) \NwMWV¢m owq "3 mn&&eﬁzo )
@ > & s ) L
# Z . cor oy Bumoy| 801CAU
s 2dag RPN .vcww
U \\ g suoydapl chiﬁwﬂmw RUIN
)/ A\.Ilu._ £ G S\ T o[ 1Ly xesl ! L[ V0l 1ty ewoydas
2V S [STCaq XL ams __ O(OSIO09 kel
Vi L TS X5G) 00 smepe sastil oy
2 +m§:ﬁ . T AGNOUIAND O3 moawnl, oday
T MmOIkO«.@ 0T swen]
&3 (A Lpeasesiid o0l ew 00 URD Wa aer =51 s 7 0l
EI3UIRAY) JO # : D :
T 97 1996-128 (018) X3 £ESE: 16 (010) ovoud  [FREENIPEIREvY
BUAL omog S0SBL Vd ‘Suipesy  ofid GEMSROd givy - S

S——

UOHBUIIOU] JOU{E3LO] BIOWIES

&

Pi03BY AROJSNO JO LTEHD

(R T - ) ey I
TOTAL P.26

e s~

D-95



A 12/13/99 +

M

F 33

page 1

SAMPLE ID:

132 "ff,,l 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

5.71
6.05
0.00

wrkhk

15.80
10127
0.68

- 0.00
0.00
0.00
0.00
0.00

rkkk

83.52

*rkkk

100.00

AS
RECEIVED

5.71

2707 11

0.00
73.69
14.90

100.00
9550
0.64
0.00
-0.64

0.64

0.00

0.00
73.68
83.82

100.00
100.00

DRY
BASIS

0.00
83.18
16.82

100.00
10780
0.72
0.00
-0.72

0.00
0.00
83.18

*hkkk

100.00



‘e

A 12/13/99 + page 1

WD SAMPLEID:
l 5“‘*32,,3 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
o
%
%
%
%
%
%
%
%
%

INPUT
AIR DRY

6.16
6.27
0.00

L 222 ]

16.80
9908
0.69
0.00
0.00
0.00
0.00
0.00

*kkdk

82.51

ek

100.00

AS
RECEIVED

T12.0

6.16
5.88
-0.00
72.19
16.77
100.00
9300
0.65
0.00
-0.66
0.69
0.00
0.00
72.20
82.90
100.00
100.00

DRY

BASIS
0.00
82.08
17.92
100.00
10570
0.74

0.00
-0.75

0.00
0.00
82.09

100.00

*kkk



A 12/13/99 + page 1

paLer

l
132 rgjs JAIR DRY LOSS:
oM 18 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:

SAMPLE ID:

%
%
%
%
%
%
BTU/LB
%
0/0'
%
%
%
%
%
%
o
%

INPUT
AIR DRY

6.58
5.11
0.00

*hkk

16.40
10139
0.72
0.00
0.00
0.00
0.00
0.00

*kkk

82.88

dek ke

100.00

AS
RECEIVED

6.58

s777 10

0.00
73.33
16.32

100.00
9470
0.67
0.00
-0.53

0.74

0.00

0.00
73.19
83.27

100.00
100.00

DRY

BASIS
0.00
82.72
17.28
100.00
10690
0.76
0.00
-0.60
0.00
0.00
82.56

Frirdeke

100.00

*hhk



Moisture rev 1.0 - 3/10/99

Tare wt. Wet Wt. Dry Wt
of Dish Sample + Sample + %
Sample#  (9) Dish (@) Dish  Moisture
- 1384806 4289 12509 1231.8  3.38
© 435 1384807 4215 14426 1407 349 \)\\\ﬁ
1384808 428 14753 14377 350
1384812 4617 7733 7565  5.71
. AB) 1384813 4343 811 7878 6.16 W\ 19
1384814 4331 6764 6604  6.58
1384787 4311 1792 16926  7.30
A3 4384788 4289 17926 16607  9.67 \)h\ﬁ
1384780 4281 1564 14594 921
T 1384008, 4233 16181 14794 116
dle|1asagos’ 4364 15205 13834 126 (>(2l1]
1384010 4271  1380.4 12484  13.8

-
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Test/\merica

I'NCORPORATED

Sample ID: Montana Power Company Hg Analysis
Colstrip Power Plant ASTM D6414-99
Colstrip Montana
Coal Samples

- Collected On: 9/29/99 for Run 1 and Run 2, 9/30/99 for Run 3 Composite
Collected By: METCO

B

Digestion Analysis Duplicate Dry Weight
Date Date Analyst Results Result RPD Units (%) Flags Notes
‘Run 1 Composite 12/20/99 12/24/99  jpp 0.063 0.062 <1.0 uglg 93.7 *1
un 2 Composite 12/20/99 12/24/99  jpp 0.066 0.067 24 uglg 93.7
Run 3 Composite 12/20/99 12/24/99  jpp 0.067 0.067 <1.0 ug/g 94.5
Notes: *1 - Sample was analyzed in triplicate. The triplicate result was 0.061 ug/g with an RPD of 2.5 %.

3601 SOUTH DIXIE DRIVE / DAYTON. OH 45439 / 937-294-6856 / FAX: 937-294-7816
D-104



B Sample Receipt Record . .

I

‘ Chain of Custody Provided? Yes 0 No[Y ~ Job#:
If no Chain of Custody is provided, the following section hould be completed.
| Client; g0 .
Reéeived by: . — Date: (Z(@2I Time: _ <~ A
Samples Shippgd Ups = (_FEDEX > US Mail  Other
| Custody Seal(s) Intact —YesHNofd .

Containers Provided by TestAmerica  Yes [] No

‘ Cooler Temperature °C Ice @ Cool Packs )

Deviations Noted Comments
None Ol —» .. Hr1 P Ftde.
Insufficient Volume O (“ﬂb m ﬁ
-+ Samples Broken . 0| cop Frzom '’
Incorrect Containers/ Preservatives 0| pedsSViL €, ENT CeretA | CosTaP
‘ Volatile Headspace O WEST TERLE HAWTE, STeVE~ SON ,
Holding Time Exceeeded upon receipt O CH PP OPORT, sTzarmo s BLEMORY
ll Insufficient sample infongation 0 papu LAt CAWRERCE, TAeAe D
COC and sample labels disagree O
Date

Other Initials

Issues to Clarify with Client -

Corrective Action

Client Contacted by: __ /¢ //} Date: MIA

NCCHPCANaTED

Test/America

D-105
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NONAQUEOUS MERCURY BATCH SHEET

. Analyst ﬁ__ Date: l'v( 7«0[4- Water Bath:  start mid end -
3 - 122 (45
’ ;‘ Standard Rcferencc CSUF temp: =
/."': ) ICV Reference: (15 -4/-( ¥ date:. —
%)ppyy _| Sample #/ Client Weight MS MSD
8§31 [5 (/28333 n |, 0083q] : U7y
‘72.@_\‘_133’3832 1 1.0242 HNJ%- bs
927]% |1393833 104969 o MB i, o
as1| L |123971) gy |:02358 el esue-
- ay )3 (3847493 | ’tocm% -
ao] O | 1389794 L 1.0522 ¢ )(m"olf 6533 (/
27| 4 |12%4312770 Monbana Powrer | [.029le % ICV . .
ay] 1o [1384813 o/t | [:0235 4 Grrthr—S=5%-
k5| U 134714 L IA.oo‘ZO % §n('/.[1, ft,(,~31-17‘
253 L ‘3?‘5177 /:012‘{"‘{ q
asy| ;3 (320712 | /0495 & .. MS
95:5| sy 1384119 — - 10,0299 &
91| 5 [138400 S i-6iT0 g
FA| 1 129497 R /.0099 4
agq | 17 |1394%08 L j.c222 4 MSD
qe-3\ 1 13047 1.0[39 9
773 191384112 A2y i.cles
Go. [l P|la2d173 shH~ L [-0365 3
2INTST le3o A [.0390 £ | =c.0 77 RPD
1 tgiank ' rilb, -
FLAG
SECONDARY DATA CHECK: analyst:
- '  date;
' 03z
Comments,__ |/ = SOmL MST (6304 = O 100 £ o083
" TAg Yo

me ]/t
g d
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S

ol

‘a

: Protocolt SYSTEST <
T Rew! 3881 Tine: 15:48:16 24 Dec e
: Folder: DEC93C Seq: 293 i :
: User: Batch: [4: Stdb Gas: B3 LM
[ State! ldle futosanpler: O
. CALIBRATION: Live Calibration : { rd
Line! Hy ficcepied |

- Conc.  Cale.  Dev. LiMear |

St eaa  -ga1  -#81  Quadvaiic iy

2 .76 1% -85 UtdLinear

33 583 581 E81 Ci

$4 188 993 -.837  fccept o)

Sy 2.82 283 83 n!

$b 3.88  2.98 -.B19  Stasdd ¢!

4 BeR%As r 999839 P

B 2.48732e5 ¢ -5.41651e-3

Hean  /RSD ~ Pelative Absorbance

81 m 8 172

82 8651 8 8451

53 2847 8 28347

34 1% @ 48126

85 819238 B 815923 3
S 128845 ] 126349

 Mew calibration coefficients stored - 1432 §
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[ gupe—

DryAWeight(DW)lTotaI Volafile Solids (TVS) Notebook # 6

Page 12

Sample Number/ ’ .
Test (DW/TVS) 770C55 S ||[/FFE PIE || 35y Ty ||FF087 7 =y 2
Client/Pan # en 2/ ||B> AR 313 23 ||6rdson L1 ks Bsir RA|| S £
' / || Z ¢ o

Wtaof Pan + . - N
-Sample $.eccpz |\|F leco |\ -F27¢ || FF call-o- A A ;492.

t after Drying o032 \\l¢ 253y nere |2 2592 2. Syv I ||/ 05Tk
Wt of Pan or Wt
After Ignition g - 92FR |0 - 9520 || - F5 3 ||d- 7. F - 2822 7253
Difference S 925/ ¢. ooy || o233 25 |7 cey (|22 F
Sampl
Result Fe. 52| 75 Y Y YNz 2 |72 F 2% |77 S %
Sample Number/ |/7F#soc ||/3 54 1359505 || F7Y37
Test (DW/TVS) 72 7 135433357 3*5
Client/Pan # e o5 @ |] 2 w7 || Hows Con T2 —

7 V4 4 Wre o, llor ~ bt 2R

Wt of Pan + . . 5 o PAPT T P
Sample O .25 T3 g |2 g/ || 7 a7 Y ‘ 7/ g7
Wt after Drying s . I RS F-cié 7. o ¥ |lc. 76 A c. 253 ||/ A X/
Wt of Pan or Wt
After Ignition .- 7242 |lo 2715 ||e. 2237 o.9F2/ \lg. PF2/ ||d-ZF+F¥
Difference sy 2c | #.c79, ||F 7570 ||/ 7F¢€/ J ¥4 R |2 2SS T
Sample amount g o ssse || 2 YT Fdsoy| € 0703|2117 |70 PP
Result er. 24 2o 2yl gr s\ P s | P77 7 S
Sample Number/ . . Batch Number —
TeSt?D\V/TVS) TN AT YFoR ||/ 7F785/3 (|13 F/s |rvs-

Client/Pan # s Do Then|| 22 P T AN D > |pW- SIF o

<4 S |7y 2y || 2K /< 23

Wt of Pan + 7 _ , Note: )

Sample 7 - 4’7(/ 0¥ 3 +-7079||<c. 2772 ST o Kﬂﬂz.f
. ! '

WtafterDrying | v ©, g p || 2. ¢ 707 || 2 AT X5 ||€- 277 G 0 -
Wt of Pan or Wt

After Ignition o 7727 |b. srox|lg. 72522 \|0. 2727

Difference ./' Frio|e crd¥||g.r003 | ST aF?

Sample amount g A FI N ro o £ 225215 207

Result o | 272 2% |77 7 % || x5 T 7

Amalyst: L& Date: S/~ /ot /s 75 o110 TeSt’lxmeHI‘ ]'Ca,
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01 -

Company ¢
06:00
Plant:
18:00
City/st:
Source:

Montana Power Company

‘Colstrip Generating .Statiom

Colstrip, MT 59323
unit_3_stack

A&araga

'.Ardrage

- Enertec NTDAHS®
- Average -Values -Report

01/03/00 14:18

' Average -

Awi:aqd R

Average

Périodvstart:
Period End:
- Validation Type:

Averaging Period:

Awtrigé

Page

09/29/99
09/29/99
1/15 min -
15 min
Type: Block Avg

Average

*Does not include Invalid Averaging Periods (“N/A‘)

o 3 802 ppm .3 NOx.ppm 3 CO2 330pac1ty;3 Stk Flow 3 Stk Temp 3 UnitLoad
Period  Start ppm PP . L% - kscfm deg F MWG
09/29799 06:00 49,83 248.3 "11.91 . "22.1 2071.9 177.1 805.1
. 09/29/99 06:15 48.91 246.9 - 11.85 - 20.5 2087.2 178.6 803.0
09/29/99 06:30 44.94 244.0 . 11.96 . -18.0 - 2036.6 - 1B9.5 803.2
09/29/99 06:45 43.38 245.5 11.98 17.0 ..° 2030.5 - 189.5 805.4
'09/29/99 07:00 42.25 245.7 12.01 16.5 - 1535.4 ~-156.1 807.1
09/29/98 07:15 43.51 245.0 11.97 ©.16.8  .2038.7 ©189.9 803.2
09/29/9% 07:30 41.69 245.6 11.90 17.1 - 2046.0 189.8 - 806.9
09/29/99 07:45 40.58 ©247.1 11.92 ~17.5 2032.4 189.9 804.4
09/23/99 08:00 40.10 245,17 11.95 16.%5 - 2031.5 189:9 805.3
09/29/99 08:15 39.25 243.9 11.96 . 16.4 2032.8 .190.0 - 804.7
09729739 08:30 ~37.59 24370 - 11.96 16.3 — 20331 1898 803.8° °
09/29/99 -08:45 36.83 243.0 - 12.02 . 16.1 . -2024.9 ©.190.0 806.6
09/29/99 09:00 36.78 244.8 12.01 ©16. 5 .2025.4 - .190.1 806.2
09/2379% 08:15 - 36.67 245.9°° 11.96 - 16.4 & 2042.7 O 190.1 806.6
09/29/99 09:30 2} 35.44 _ 240.0 N 11.90 n 15. 9 .2059.4 _ - 189.5 807.4
09/29/99 09:45 35.17 : 243.2 &I 11.89 18.0 '~ .2064.1 O 189.1 805.3
— 09/29/99 10:00 M35 .97 P 238.3 < 11.90 - bw 18.1  § 2078.0° Efl 189.2 803.4
©09729/99 10:15 35.01 Oy 238.8 ~ 11.%0 . o 16.1  .g.2062.0 | 189.9 ©805.1
. 09/29/99 10:30 ., 35.12 | 238.4 n-11.95 ¢§\1s.z © D 2049.3 190.1 "807.6
© 3 09/29/99 10:45  €35.72  239.2  \\N11.92 1t:14.9 ©.2053.0 . N190.0  '805.9
— 09/29/99 11:00 <;,:35.'74 D 242.1 ©11.91 15.0 ‘' 2043.4 2 190.0 805.2
T .09/29/99 11:15 ~34.45 T~ 242.4° 11.90 -~ - 14.3 . Y2052.6 “J1-'190.0 804.8
.098/29/99 11:30° 34.86 237.7 " 11.88 15.5 < 2055.7 190.0 804.2
09/29/99 11:45 34.59 237.6 ©°11.93 14.6 2039.9 190.0 804.1
09/29/99 12:00 38.06 235.2 11.94 14.2 2032.4 190.9 800.5
1 09729/99 12:15 43.24 237.1 - 11.95 14.0 '2039.1 190.1 803.4
[ : 7R “N/A 15.3 N/A N/A TN/A
09/29/99 12:45 43.74 . 235.1 12.00 15.8 2047.0 189.8 806.2
09/29/99 13:00 42.68 .239.8 11.94 15.7 2056.7 190.0 ' 802.6
09/29/99 13:15 44.27 234.1  11.95 14.7 2048.0 189.9 803.6
08/28/99 13:30 44.07 235.2 —11.95 . 14.6 2051.2 TOOE TB03.Z
09/29/99 13:45 44,91 U~ "235.2 b 11.94  Qu 14.0 \~2041 5 .~192.8 804.1
09/29/99 14:00 3:45.3? : 234.8 5 11.95 :?:'15.0 vy 2047.4 "M192.5 801.7
© 09/29/99 14:15 45.16 ™ 232.3 T 12,01 Y 15.8 .m 2032.5 31927 802.4
rs 09/29/99 -14:30 45.59 "™ 233.0 (¥ 12.06 - o 15.3 9 2030.9 = T 192.7 . 802.8
09/29/99 14:45 ,, 45.75 236.1 < 12.04 - ({14.6 ¥ 2025.8 . 192.6 803.7
.~ 09/29/99 15:00 \45.71 ‘> 235.0 -''12.07 7 15.1 © 2021.% N92.6 803.9
£ ©9/29/9% 15:15 _ 46.48 PHa23s.o o §‘12.03 . <X 15.8 "{r2029.8 S5 .192.6 804.2
~ 09/29/99 15:30 ~X 46.42 % 234.0 _712.05 14.8 __ 2027.3 -~ "L 192.6 805.0
09/29/99 15:45 47.26 230.5 11.96 15.4 - 2047.8 192.8 803.7
09/29/99 16:00 43.52 233.0 11.97 14.0  2033.1 192.5 807.1
~C9/29789 16:15 42.25 232.5 12.03 14.8 2034.2 192.7 - 805.5
09/29/99 16:30 43.63 232.3 .11.99 . 14.6 2037.3 192.9 805.5
09/29/99 16:45 43,43 230.7 12.00 13.9 2026.2 192.6 803.2
09/29/99 17:00 43.32 229.2 12.05 14.1 1947.9 192.8 802.9
09/29/99 17:15 43.66 227.0 12.06 14.9 2031.5 192.8 803.7
09/29/99 17:30 43.80 230.7 12.06 - 14.6 2029.7 192.7 804.3
109/28/99 17:45 43.97 229.3 12.12 15.1 2016.7 192.8 . 808.3
09/29/99 18:00 43.66 232.7 12.10 - 15.2 2025.1 192.7 807.9
" Final Average® 41.55 238.1 11.97 "15.8 2028.9 190.6 804.8
Maximum®* 49.83 248.3 12.12 22.1 2087.2 196.1 809:1
Minimum* 34.45 227.0 11.85 ‘13.9 1535.4 177.1

. 800.5




(o 3

Page

01
Enertec NTDAHS®
Average Values Report’
01/03/00 14:22
-Company: Montana Power Company Period Start: 09/30/99
06:00
Plant: Colstrip Generating Station Period.End: 09/30/99
18:00 : .
city/st: Colstrip, MT 59323 Validation Type: 1/15 min
Source: unit_3 stack Averaging Period: 15 min
Type: Block Avg
Average Avaerage Average Average - Average ~ Average =~ Average
) ] . 3802 ppm 3 NOx ppm = 3 CO2 -3 -Opacity 3 Stk Flow 3 8tk Temp 3 UnitLoad
Period Start . ppm ppm % % . kscfm deg F . MG
09/30/99 06:00 31.69 - 247.2 12.05 16.9 . 2043.1 193.6 ) B11.4
09/30/99 06:15 29.38 252.1 11.94 15.8 . 2058.2 193.2 "809.4
09/30/99 06:30 + 28.58 249.5 11.95 '16.3 . -2055.9 - 193.3 806.7
09/30/99 06:45 28.90 247.8 11.97 '16.8 2010.¢6 193.4 807.6
09/30/99 07:00 3C.31 244.3 11.97 16.9 2060.7 193.3 .'809.0 -
09/30/98 07:15 - 30.28 245.8 11.94 - 16.3 '2056.0 193.2 810.7
09/30/99 07:30 -30.56 249.6 11.96 16.6 2044.7 . 193.4 809.5
09/30/99 07:45 31.30 247.3 .11.96 1€.8 2043.9 193.4 ''808.6
09/30/99 08:00 _31.51 245.6 11.95 16.8 . _2062.3 193.3 809.5
09/30/99 08:15 32.70 248.2 11.92 16.6 -~ 2059.4 193.5 809.2
09/30/99 08:30 34.59 - Q 240.3 | 11.98 17.4 2066.5 193.0 804.1
09/30/99 08:45 ’8 3€.21 N 242.4 GQ 11.93 ~D 18.4 02074.3 “0~188.8 807.4
09/30/99 09:00 © 35.25 " 245.2 -11.96 RS 17.4 2052.5 ~ 192.7 806.7
09/30/99 09:15 ) 36.33 Ty 246.5 = 11.97 ~J 18.5 3~2061.5 O~ 187.8 807.2
09/30/99 02:30 35.35 . 247.9 1 11.98 n 16.3 Q. 2045.1 7?’;93 2  80B.8
09/30/99 09:45 ¢\35 97 N248.6 —11.99 \16.8 051886‘2 o~194.0 - 807.9
09/30/88 10:00 — 35.12 — 250.2 D 11.97 . 18.1 ,; 2058.1 190.3 812.3
09/30/99 10:15 ™~ 35.78 TS 249.7 11.96 '~ 17.3 2054.3 188.7 811.0
09/30/99 10:30 34.16 249.6 11.91 16.3 iP2044 5 194.4 8C9.1
09/30/99 10:4%9 334,20 248.8 11.93 18.9 - 2043.9 - 1983.9 807.4
09/30/99 11:00 34.22 250.0 11.87 '17.5 . 2053.8 194.1 803.7
09/30/99 11:15 34.64 - 249.9 11.97 17.9 . 2041.4 . 194.1 -807.9
09/30/99 11:30 33.65 250.6 - 11.94 - 18.2 .2046.2 194.2 ‘805.5
09/30/99 11:45 33.33 248.4 11.96 18.3 . 2038.6 154.2 806.7
09/30/99 12:00 33.79 251.3 11.99 S 18.7 . 2043.2 -193.2 807.5
09/30/99 12:15 - 33.13 250.0 12.07 19.1 -~ -2035.6 193.5 809.7
09/30/99 12:30 33.85 252.1 12.02 17.5 2038.7 194.3 810.6
09/30/99 12:45 37.55 250.6 11.97 17.5 2042.2 194.3 810.0
09/30/99 13:00 36.76 -245.0 11.98 17.5 ..2054.3 194.2 809.9
09/30/99 13:15 38.81 238.6 11.86 19.3 1653.4 199.3 . 808.4
09/30/99 13:30 40.55 239.9 11.89 21.1 2050.2 189.7 © 807.7
09/30/99 13:45 38.73 239.6 "11-.94 19.4 2056.4 190.5 803.6
09/30/99 14:00 38.82 240.4 11,94 18.5 '2050.6 191.8 805.2
09/30/99 14:15 41.01 239.5 12.01 22.2 1.2061.7 188.9 807.5
09/30/99 14:30 41.52 242.1 12.00 18.6 2060.9 192.1 806.7
09/30/99 14:45 41.0% 243.6 12.94 .8.4 2050.3 " 193.6 806.7
-09/30/99 15:00 41.91 244.6 ~11.98 18.0 2053.3 ~193.5 807.5
09/30/99 15:15 42.45 246.5 11.99 19.0 - 2061.5 193.4 809.7
09/30/99 15:30 42.35 246.8 12.00 19.2 . 2059.1 193.5 §10.2
09/30/99 15:45 43.58 - 244.5 11.96 17.4 2054.3 183.5 808.9
-09/30/99 16:00 44,12 243.6 11.95 17.4 ~  2053.8 193.6 808.6
09/30/99 16:15 43.57 244.3 11.92 16.0 2051.4 ©193.3 804.1
09/30/99 16:30 42.31 .242.1 " 11.95 16.3 2054.0 193.4 804.1
.08/30/59 16:45 42.17 . 241.9 11.96 16.0 2039.9 193.6 807.4
0%/30/99 17:00 41.23 241.8 12.01 16.8 2040.6 183.5 807.2
09/30/99 17:15 40.62 243.3 ©11.98 17.8 2045.5 -193.4 807.7
09/30/99 17:30 40.33 246.1 12.03 16.5 ©2027.1 193.6 807.3
09/30/99 17:45 - 41.05 249.1 12.06 16.5 '2029%.9 193.6 . 810.2
.09/30/99 18:00 - 41.98 248B.9 11.83 16.5 2064.9 193.5 1.0
Final Average” 36.68 246.2 11.86 17.7 .2038.7 193.0 808.1
Maximum™ 44.12 252.1 12.07 22.2 2074.3 ©199.3 812.3
Minimum® 28.58 238.6 11.83 15.8 1653.4 187.8

“Does not include Invalid Averaging Periods ("N/A")

803.6
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ENMRONMENTAL

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

Source Evaluation Society - Past President,
Past Board of Directors

American Management Association

G-2




AMETO

EMRONMETTRAL

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 Samples 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 periodically
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.
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MERO

EMRONMETTAL

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. i

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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FAMERO

ENVIRONMENTAL

BILLY L. HEFLEY; Project Supervisor

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

Professional Attended 40-hour Occupational and Environmental Training

Training Program on Hazardous Materials (CFR 1910.120) Dallas,

Course 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.

Certification Certified Visible Emissions Evaluator
Technical Participated in the sampling of over 150 sources, including several
Experience 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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ENVIRONMENTAL

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




SHANE LEE; Environmental Technician I

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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ENVIRONMENTAL

MICHAEL BASS; Environmental Technician I

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.




FAMERO

EMRONMETTAL

SCOTT HART; Environmental Technician |

Education

Technical
Experience

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

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
procedures, 1999-Present.
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K

ENVIRONMENTA(
JASON CONWAY:; Environmental Technician |
Education B.S. Biology, July 1999; Southeastern Oklahoma State
University; Durant, Oklahoma.
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
testing procedures, 1999-Present.
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Education

Technical
Experience

JASON BROWN; Environmental Technician |

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

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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