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ATTACHMENT 1

COMPLIANCE TESTING REPORT
Submitted by:

ENTROPY ENVIRONMENTALISTS, INC.




P. O. BOX 577, MOUNDSVILLE, WV 26041
PHONE 304 845-1380

Mr. Car)l Beard, II, Director
West Virginia Air Pollution Control Cormission
1558 Washington Street, tast

Charleston, West Virginia 25311

Re: Incinerator Compliance Testing
for Graphite Coke

Dear Mr, Beard:

Pursuant to West Virginia TP-4 Compliance Test Procedures for Regulation vII,
Mountaineer Carbon Company is hereby submitting the attached compliance testing
report for graphite coke (Attachment I). Testing was conducted on both kiln-
incinerator trains on December 17 and 13, 1984, Submittal of these results
completes the compliance program outlined in the Consent Order.

Graphite coke sales have been less than expected and, therefore, completion of
the extensive testing program outlined in the test protocol was not feasible.
Emission rates are a function of a large number of process variables. We feel
that the results obtained in December do not fully reflect the potential range
in emission rates. Therefore, stack testing results obtained during preliminary
testing of the incinerators are also provided in Table 3 summarizing actual and
allowable emission rates. I will furnish additional information regarding the
preliminary testing if needed. Mountaineer Carbon may still elect to perform
further stack testing at a future date for its own jnformational purposes.

If you have any questions, please contact me at (304) 845-1380.

Yours truly,

."”’-v-
Y AYs '
- iy
( e
—__ YR Holmquist _

"~ Manager-Operations
JAH/GWM/ Tsm/2278

Attachments




TABLE |

MOUNTAINEER CARBON COMPANY

* EMISSION RATE AMD PROCESS DATA SUMMMARY

Kiln Emission Draft Draft Combustion
Run  Fexd Rats lacinerator Tesperatures (%F Incin, Stack Ar (SCFM)
Mo, (Toos/he) (Lbs/hr) MLa_zw_m—car‘ﬂ‘Lh—M ety TR (InhQ) (lohg) Bustle Bumer
1 3.9 .7 2382 2335 2329 2237 2077 1936 2251 -0.76 »2.00 7,851 1407
H k19 12.9 2360 2340 2339 2251 2096 1962 2259 «0.73 ‘ -2.00 10,636 1512
k] %7 2.2 2362 2323 219 2228 207} 1943 el -0.77 «2.00 5,329 1522
4 35.4 3.4 2381 2161 2392 29l 2228 1977 2e78 -0.583 -1.9% 8,804 1398
5 .3 18.8 2315 z2n 2382 2324 2221 1969 2230 =0.58 -1.99 9,322 1429
i(b) M, 6 41.9 2343 2178 FL 1L 233 2260 1996 2306 -0.33 -2,00 10,326 1386

(&) The weighted aversge tesperatura was defined in the testing protocol as a means 10 conveniately
describe several operating tenperatures of the new zontrol system, Avg. Temp = 0.14 (Zone 1)
+ 0.18 (Zane 2) + 0.25 (Ione 3) + 0.25 (Jone 4) + 0.16 (Breeching) + 0,06 {Stack)

{6) To maintain desired incinerator teaperitures, natural gas was burned in the { t
part of the testing period for this run only. s neirerator during

JAR/GuM/ 158/ 2280
0102485




TABLE 2
MOUNTAINEER CARBON COMPANY
TIMING OF TESTING RUNS

Run Test Hour Hour shift Hour Kiln
No. Date Start Stop Reported No.
1 ‘12712 8:49 10:06 2 1
2 12/12 11:46 13:05 5 1
3 12/12 13:57 15:06 7 1
4 12/13 8:40 9:47 2 2
5 12/13 10:35 11:47 4 2
6 12/13 13:31 14:39 7 2
JAH/GWM/1sm/2281
01-02-85




TABLE 3
MOUNTAINEER CARBON COMPANY
ACTUAL AND ALLOWANCE EMISSION RATE SUMMARIES

Three-Run Three=-Run
Average Average Allowable

Kiln Throughput Emission Rate Emission %e}e
No. Date (Tons/Hr) (Lb/Hr) (Lb/Hr)

1 12/12 34.4 23.6 181

2 12/13 33.8 31.0 179

2 04/10(9) 30 96.0 165

2 04/11(9) 16 70.3 186

1 02/29'9) 36 184, 186

1 03/01(9) 36 122, 186

1 03/02(d) 36'¢) 93.5(¢) 186

() € = 16.89 p0-%
where E = Allowable Emission Rate (Lb/Hr)
P = Process Weight Rate (Tons/Hr)
E is not to exceed 200 Lb/Hr.

(d) Stack testing was performed during preliminary incineratar
testing and was not part of the compliance testing phase.
Throughput rates are approximate.

(e) Only two (2) testing runs were completed and their average is
reported here.

JAH/ GWM/1sm/2282
01-04-85
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REPORT CERTIFICATION

The sampliﬁg and analysis pérformed for this report was carried out

under my direction and supervisionm.

Date December 28, 1984 Signatute wcﬁg’j M

Willis S§. Nesbit

I have reviewed all testing details and results in this test report

and hereby certify that the test report is authentic and accurate.

Date December 28, 1984 : Signature

D. James Grove, P.E.

ENTROPY
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INTRODUCTION

1.1 Source. Mountaineer Carbon Company (MOCAR) in Moundsville, West
Virginia, uses {neinerators to combust enissions from the graphite coke
production processes; this report covers stationary source sampling performed
for compliance purposes on December 12 and 13, 1984, at the stacks exhausting

the #1 and #2 incinerators.

1.2 Test Program. Three EPA Method 5 runs were performed on
December 12 at the tnit #1 incinerator stack, and on Decenber 13 at the

Unit #2 incinerator stack, to determine the particulate emissions.

1.3 Test Participants. Table 1-1 lists the personnel present during

the testing program.

TABLE 1-1
TEST PARTICIPANTS

Jonathan GCreenberg gtandard 0il Company aof Ohio Test Coordinator
wWillis S. Nesbit Entropy Project Director
steve Terll Entropy gampling Team Leader
Henry B. Long Entropy Engineering Technician

ENTROPY




(\ _SUPMARY OF RESULTS
s

2.1 General. Tables 2-1 and 2-2 present run—by-run summaries of the
testing performed December 12 and 13, 1984, on the Unit #1 and #2
incinerators, respectively. Detailed results are provided in Appendix A,

while the field and analytical data are given in Appendix B.
2.2 Discussion. From Table 2-1 and Table 2-2, the average particulate

enission rates were 23.6 1b/hr for the Unit #1 incinerator and 31.0 1b/hr - for
the Unit #2 incinerator.

ENTROPY




TABLE 2-1 -~

FARTICULATE TESTS SUMMARY OF RESULTS

RUIN DATE

TEST TRAIN FARAMETERS®

o —— " e e s e i i P i e S5

VOLUME OF DRY GAS
SAMPLED. SCF#

PERCENT IZOKINETIC

FLUUE GAS PARAMETERS:

.———_.———..-——-—-—..__._....._.-._._

TEMPERATURE. DEG. F

GAS FLOW RATES
SCFM=, DRY

AaCFM, WET
FERCENT EXCEES AIR

METHED =
ICATCH, MILL IGRAME

GRAINS PER DSCF#

LES PER HOUR

% &2 Dea, F.

- 29,92

Unit #1 Incinerater Stack

1 2 3
12/12/34 12/12/24 12712734
3%.217 40,376 39.157
10&‘-6 1‘:'3.5 1C"3n.;'
1., qﬁ-;:' 1. 9’54 1 7 ‘?E‘O

TEST RESLLTS:E

52,6546 57,324 S5, 541
296,211 219,870 310,07
47,2 4401 43,1
173.% [ 140,14
0.0702 0, 0263 0,0552
21, 6% 12.%1 Bl L

in. H=.

ENTROPY




2-3
TABLE 2-2 —

PARTICULATE TESTS SUMMARY OF RESULTE

6 unit #2 Incinerator Stack
4 5 &
RUN DATE 12/13/34 12/13/54 12/13/84

TEST TRAIN FARAMETERS:

—_-—q..—.——-..-—..-—-—-——-—-—.——.—-

VOLUME OF DRY GAS 38.512 22.072 26.09%
SAMPLED, SCF#
FERCENT TS0 INETIC 109. & 110.2 104.9
FLUE BAS PARAMETERZE
T EMPERATURE, DEG. F 1,990 1,993 1,992
GAS FLOW RATES
SCFM=. DRY 51,415 50,731 4%, D26
ACFM. WET 279, LAE 290,604 291,343
PERCENT EXCEZS AIR 45.7 41.% 20.4
( METHOD & TEET RESLLTE:
Tamem. MLLIoRAME  123.0 106.5 230.6
GRAINS PER DICF+ 0, 0733 0.0432 0,093
LES PER HOUR 2. 449 15.77 41,70
# 43 Dem. F. = 29,92 in. Haz.

C

ENTROPY




3-1

PROCESS DESCRIPTION AND OPERATION

3.1 General., The Mountaineer Carbon Company in Moundsville, West
virginia, operates two rotary calcloners (kilns) for the production of
calcined coke., The emissions control system serving each calciner includes
an incinerator for the destruction of volatile materials. The testing
covered in this report was performed at the outlet stacks exhausting the
Unit #1 and Unit #2 incinerators during the production of graphite coke.

Green coke is fed into the elevated end of each inclined rotary calciner
and flows countercurrently to the hot gases introduced through a natural
gas-fired burner. As the coke is heated to the calciner temperature of
approximately 2,700 degrees Fahrenheit, volatile hydrocarbons and water are
removed and introduced into the gas streaw along with entrained coke
particles. When necessary, the incinerator 1is fired with natural gas to

maintain the desired temperature.

1,2 Source Alr Flow. As shown schematically in Figure 3-1, the off
gases pass through a spill-ovér hopper and a primary hopper where raw coke
and heavy particles are removed and recycled back to the calciner. The gases
then pass to an incinerator where the volatile matter 1is reduced to carbon
dioxide and water. TFrom the incinerator, the gases are veanted directly to

the atmosphere through the stack.

ENTROPY




ATMOSPHERE
SAMPLING
STACK ‘ LOCAT ION
NATURAL
.1 ems
INCINERATOR o
)
‘ |
|
PRIMARY FAN
HOPPER
\ 1
|
|
AMBIENT AIR
SPILL-OVER
HOPPER
\
TYPICAL FOR
UNIT #1 AND
UNIT %2
NATURAL ROTARY
FAN > GAS > KILN
BURNE |
RNER f -
| |
|
! |
K GREEN COKE
AMBIENT CALCINED COKE
AIR
%‘;w FIGURE 3-1. AIR FLOW SCHEMATIC SHOWING SAMPLING LOCATION

NTROPY
ENVIFIDNMEI\I’I’ALISTE.ING.




SAMPLING AND ANALYTICAL PROCEDURES

4,1 General. All sampling and analytical procedures used were those
generally recommended By the United States Environmental Protection Agency
and the West virginia Air Pollution Control Commission. The sampling
equipment and procedures are described in Appendix ¢, which is extracted from

40 CFR (Code of the Federal Regulations) Part 60.

4.2 Sampling Points. The number and location of the sampling points
were determined following the procedures outlined in EPA Method 1 as
promulgated september 30, 1983, The Unit #1 and Unit #2 {ncinerator stack
cross sections were each divided into 20 equal areas, i.e., five sampling

points on each of four half-axes (1abled A through D) as shown in Figure 4-1.

4,3 TFlue Gas Velocity and Molecular Weight. Flue gas velocity and
volumetric air flow rates were determined according to EPA Method 2.
EPA Method 3 was used to determine the composition and molecular weight of

the flue gases for each particulate gampling run.

4.4 Particulate Emissions. EPA Method 5 sampling and analytical
procedures were used to determime the particulate emissions. The centroid of
each of the 20 equal areas was sanpled for three minutes, resulting in a net

run tiwe of 60 minutes.

4.5 Sampling Equipment. A1l sampling equipment was manufactured by
Nutech Corporation oT by Entropy. Pertinent calibration data is provided in

Appendix D.

ENTROPY




4 HALF-AXES
.5 POINTS/HALF AXIS
20 POINTS TOTAL 150" DIA.
c D
FROM
INCINERATOR.<§
—md 150" et
B A
SECTION L-L
B A
—
N
L
‘ ' 4 SAMPLING PORTS
TYPICAL FOR
UNIT #1 AND UNIT &2
l T
FROM
INCINERATOR ¥ —™
Ry GROUND
o PIGURE 4-1. INCINERATOR STACK DIMENSIONS WITH SAMPLING POET AND
G POINT LOCATIONS
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APPENDIX A.l

A. TEST RESULTS AND EXAMPLE CALCULATIONS

1. Unit #1 Incimerator Stack

ENTROPY




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Mountaineer Carbon CompPanys Maundsvillie. West Virsinia

Phar

Delta H

vm

tm

Ymistd)

' -

S Vulstd)
%HZO

Med

SAMPLING LOCATION
Unit #1 Incimerator Stack
Unit #1 Incineratoer Stack
Unit #£1 Incinerater Stack
RIUN DATE

RLIN
RUN

START TIME
FINISH TIME

NET SAMFLING POINTS
NET RN TIME. MINUTES
NOJZZLE DIAMETER, INCHES
FITOT TURE COEFFICIENT
DRY GAS METER CAL. FACTOR
BARCOMETRIC PRESSURE. IN. HS.

AVG. PRESS. DIFFERENTIAL OF
ORIFICE METER., IN. HzU

VOLUME OF METERED GAS SAMFLE
DRY ACTUAL CURIC FEET
DRY GAS METER TEMF., DEG. F

VOLUME OF METERED GAD
@ DRY =70, COND.

SAMPLE
DSCF+

VOLLIME OF WATER CATCH IM
IMFFINGERS & SIL. GEL..ML

VOLLIME COF WATER VAPOR. SCF#

MOISTURE. FERCENT BY VOLUME

DRY MOLE FRACTION

(continued next

ENTROPY

F47

1006

20

&0 .00

0. 505

0,240

1,004

16%.0

7.93%

17.

"

0. 228

TEST TEAM LEADER
Willis ©. Nesbit
Willis S. Nesbit
Willis ©S. Nesbit
2 3
12/12/84  12/12/34
144 1357
1303 1504
20 20

&9.00 £Q. Q0

0,505 0. 505
Q,=240 0,240
1.004 1.004

29,40 2%.40

1.340 1,250
41,522 40,428
77 [=in]

40, 3L 20,157
170,00 170,55
=L a0z 2,085
164.% 17.GC
0,825 3,830




Zcoz

AR

ZCO+NZ

me

ar/LECF

Lt/

# AZ Daa.

PERCENT CO2Z BY VOLUME. DRY

FERCENT 02z BRY VOLUME, DRY
FERCENT CQ + NZ RY VOLLUME
DRY MOLECULAR WT. LE/LE-MOLE
WET MOLECULAR WT, LB/LB-MOLE
GAS STATIC PRESEZ, » IN., HZO

ABSOLUTE GAZ PRESE.. IN. HG,

GAS TEMPERATURE. DEG. F
AVGE VELOCITY HEALD, IN. Hz0
FLUE GAS VELOCITY. FT/SEC

STACK/DUCT AREA. SHUARE IN.

GAS FLOW RATE., LRY SCFM =

GAS FLOW RATE. WET ACFH
FERCENT ISOMINETIC
FERCENT EXCEZZ AIR

METHID & REZLILTS:

CATCH, MILLIGRAME

CONCEN. , GRAINS FER DSCF#
EMIZEZION RATE. LEBZ/HIUR

F = 2%.9%2 in. H=.

ENTROPY

[y

» P33

¢, 1052

40.2

17.471.0

52,4656

29%,211

172.%

0,070z

31.4%

&Y. 38
1,954

0. 1250
45.4
17,471.0

57,324

0.1133
az.1
17,471,0
s, 341
10,07
103,%

4z, 1

140,11
O, 0552

217
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ARTICULATE SAMPLING LABORATORY . .ULTS

MacAR,
Sampling Location Ut * | TuCOERATDR Smee

Date Received lz.’|4 l&ﬁ Date Analyzed n,lz.o |84 reagent Box(es) 0224 ‘

Plant Name

EEI Ref. # 2711

Run Number l Z 3
Run Date 2114 [?_‘[2. l?.“Z.

SUMMARY OF PARTICULATE ANALYSES

Blank Residue, mg. (200 ml)

0.4 (looml) 02

Sum of Particulate, mg. L28.4 5220 592.5
Total Filter Tare mg. 454 .1 ' 453.0 4521

(1s0ml) __ 0.3

TOTAL PARTICULATE CATCH, mg. 173.9 8.6 140.|
-ANALYSIS OF MOISTURE CATCH
Reagent 1 ( H. O ):
Final Weight, €. 3585. 255.0 359.0
Tared Weight, €. 200.0 200.0 200.0
( Water Catch, §. 155.C 15S.0 152.0
Reagent 2 ( ):
Final Weight, E. - - ~
Tared Weight, g- - - -
Water Catch, g. - - -
CONDENSED WATER, §. 155.0 155.0 | 59.0
§ilica Gel:
Final Weight, g. 214.0 215.0 210195
Tared Weight, g. 200.0 200.0 2.00.0
ABSORBED WATER, g 4.0 15.0 .S
TOTAL WATER COLLECTED, g§. 169.0 170.0 | 170.5 l
Blank Beaker # 63 --- lLegend --- Notes and Comments

Final wt. mg. 11132.5 v = Final Weight

Tare wt. mg. '1“32..! L = Loose Particulate
Residue, mg. o% F = Filter D = Dish
Volume, ml. 200 R = Rinse P = Pan

Concen., mg/ml. | .COZ




LABORATORY SAMPLE WEIGHT CALC. .TIONS
plant Name _MOCAR EEL Ref. # 2711
= Run Number { 2 3.
Run Date 42’42. gz’n_ lzh'z_
Sample ID/Container # iR- 190 FiR- 191 EiR- 192
(771545 l78 Q45 [76.683%
I7Z 1529/ &.9439/ 176 . 825
Tare Wt., E- )’5.42.13__ 176 0900
SAMPLE WT., £. . 6284 . 5220 . 5923
Sample 1D/Container #
Tare Wt., g.
( SAMPLE WI., §-
Sample 1D/Container #
Tare Wt., £.
SAMPLE WT., £
Sample ID/Container #
Tare Wt., £.
G SAMPLE WT., 8-

E NTROPY
NVIRONMENTALISTS, INC.



CUSTODY SHEET FOR REAGENT BOX § (0224

Iocked?/ L//

Date of Makeup |z|1 |ﬁ4 Initials me Y
| ' L.
Individual Tare of Reagent: 200 mléﬂ of Hzﬁ)
Individual Tare of Reagent: mls. of
Individual Silica Gel Tare Weight 200 - gms.
PLANT NAME Neotan
SAMPLING LOCATION W + | Mach
¢ o7 Run Date Initials Locked? Date % S, Gel| Initials| Locked?
R Number | Used ' Cleanup| Spent
o ! rﬁ/ 2f2f sy
I —to refef L SAY " [e¢ NN AAYY,
( l'\ tf lZﬁ-g,/g'_( NSA "/ \L/”'/g\‘ .70 LSA
-2 |efey | psn || 70 | usw
Date Initials Locked? Zero & Span Balance
Received in Lab |3’/% Initials =
]
. - 1
Sampling Method: M-S F:.l*#cer wg?-;it Uzi
‘(mgms) Test

Remarks:

E NTROPY

NVIRONMENTALISTS, INC.

E2260 454 _I© (l)

€225 4530 _ 1 (R
c22s1 L4520 2B




APPENDIX A.2

A. TEST RESULTS AND EXAMPLE CALCULATIONS

2. Unit #2 Incinerator gtack

ENTROPY




PARTICULATE FIELD DATA & RESULTS TAEULATION

FLANT: Mountaineer Carbon Companys Moundevilles West Virsinia

tfﬁ RUN SAMPL ING LOCATION TEST TEAM LEADER
s Unit #2 Incinerator Stack | Willis S, Nesbit
S Unit #2 Incinerator Stack Willis 5. Nesbit
6 Unit #Z Incinerator Stack Willis 5, Nestit
4 S &
RUN DATE 12/1asan  1z/1a/84  12/13/34
RUN START TIME 840 1025 1221
RUN FINIZH TIME $47 1147 1439
NET SAMPLING PUOINTS 20 20 20
Theta NET RUN TIME, MINUTES &0.00 &0.00 &0, 00
Dia NDZZLE DIAMETER, INCHES 0,505 0,503 0.505
Crp PITOT TUBE COEFFICIENT Q. 240 . 8440 0,240
Y DRY A% METER CAL. FACTOR 1,004 1,004 1,004
(_ Fbar EAROMETRIC FRESSURE. IN. HG. 2%.30 29.50 2. o0
Lielta H AVGE. PRE=ZZ, DIFFERENTIAL OF 1.210 1,150 1,1&0

ORIFICE METER. IN., HzQ

Vm VOLUME COF METERED GAZ SAMFLE 40,203 e, 310 PEE I N
ORY ATTUAL CURIC FEET

tm DRY GRS METER TEMFP., DEG. F &y ol v4

Vm(std) VOLLIME JF METERED GAS SAMPLE HF.alE
@ DRY =TD. COND.., DSCEF*

(A
(5]
o
>
~
)
(1]
o~
S

Vfc VIOLUME OF WATER CATGH IN 1235 17.3.95 190, 5
IMPIMNGERS & ZSIL, GEL..ML

Vuw({std) VOLUME COF WATER VAFOR, SCFx &8.873 S.167 g.%&ET7

WHZ20 MOISTURE., FERCENT BY VOLLUME 1.7 17.7 1%.%

Mfd DRY MOLE FRACTION 0,813 0.823 0,201

{continued next rase)

o

ENTROPY




. S e e i —— —— e e —

7#oQz PERCENT CO2 BY VOLUME. ORY 7.1 7.3 8.9
yALr: PERCENT €2 BY VOLUME., DRY 7.1 6.7 2.9
LCO+NZ PERCENT CO + NZ BY VOLUME 35.8 £4.0 | 7.2
Md DRY MOLECULAR WT, LE/LB-MILE 27.42 27.44 o9, 5%
Ms WET MOLECULAR WT» LE/LB-MOLE 27.28 27.42 27.2%
Fa GAS STATIC PRESS.. IM. H2id -0,3 -0.2 -0.2
Fs ABSOLUTE GAS PRESS.. IN. HG. 27.4% 29.4% 29,45
ts GAS TEMPERATURE. DEG. F 1,990 1,53 | 1,992
Deita p AVG VELCDCITY HWEAD. IN. H20 0.1051 0.0v73 0,097
VE ELUE (AT VELOCITY, FT/SEC 40.& 9.5 o
A cTACK/DUCT AREA, SQUARE IN. 17+ 4671.0 17,4671.0 17.671.0
Gsd GAS FLOW RATE. DRY SCOFM # 51,613 S0.731 47, S84
taw ZAS FLOW RATE. WET ACFM 299,163 220, 604 291,843
%I FERCENT ISOKINETIC 10%.6 110.2 1060
(r “EA FERCENT EXCEZS AIR 43,7 241.% 20.4

METHOD S RESULTS:

— i T e S — " S

ma CATCH, MILLIGRAME 123.0 106.5 0, b
ar/DECE CONCEN.» GRAINS PER DECF= 0, 0733 0,0422 Q. Qe
Lb/Hr EMISSION RATE. LEBS/HOUR HE. 44 12.77 41.70

% &% Dezm. F — 2P.92 in. Ha,

ENTROPY




APPENDIX B.1

B. FIELD AND ANALYTICAL DATA

1. Unit #1 Incinerator Stack

ENTROPY




Preliminary Field Data

PLANT NAME _ 10¢AR g pom=
gu [_L,E b‘/ I/A _ upatreas dewnstzvam
LOCATION _MOUMDSVILLE , . VA. o Lo “
SAMPLING LOCATION LNTS 122 [JOWERATCR STACS - - 43
DUCT DEPTH (‘f,, T %
FROM INSDE FAR WAL To ouTsce oF poRT @€ ¢ 410 In
NPPLE LENGTH ¢ ] s Ie
- - 1.2 L S
CEPTH OF DUCT 130 \gese T
WIDTH (RECTANGULAR DUCT) N B 5 T
EQUIVALENT DIAVETER: s Lo T
D= 2eCEPTMuWOTH _ 2l [ 1u
E CEPTH +'WDTH { * ) : +os 1,
[]
DISTANCE FROM PORTS L(PSIPEsM  DOANSTREM
TO NEAREST FLOW P DLsTaRcE BISTANCE
DISTURBANCE ! FeeT 3% %28 tor | mon tvstse | Frae ouTsioe
Folat | TAETIR WalL oF Pt
sTack DiaveTzRs ! Ldle ‘ = v
i 10 ey 2 2.6 ) # Z7
STACK AREA=_TU (B2 =11e1l | 5o | 7% | 3nk
3l#6l Z2 40
LOCATICN CF TR{:\EREE PCINTS N CRCULAR STACKS 4 2’2-‘6 24’ (.7’
4 - L /
] . 18 W11 o) g
T ':'..7: - :4 RN ES ';"i '"1?5 1.6 :?A 1.3 lz..l. I‘L 27 S , 1 é 7 =
st 2509 146 185 [ A2 Jer 57 49 4 1 35 N2 23
3 ks 9.6 13.4 . 1.8 9.5 8.5 1% 6.7 6.0 5§85
[} 1.1 .4 Y2} . 17.7 14.6 12,5 13% 9.7 %7 7139 7
H) 8S.4 4&2.7 . 1%.9 9.1 15,9 14.5 12,9 1L.6 10,5
£, 5.4 an.£ &, 3 156 25,9 11,0 13.9 14.% 14.6 11.2 8
7 3.5 77.4 A4.4 166 28,3 23.6 29.4 130 162
* 96,3 ©5.4 75.n 6).4 3T.5 239.6 25.0 21.8 13.4 9
? 921.8% 22,3 71.1 42.% 38,2 .6 26,1 21.0
19 . 97.4 33.2 73.% 7.7 6l.8 8.8 M5 270
b T 23.3 85,4 TH.0 0.4 61.2 9.1 2.3 |0
12 9T.9 90.1 B3 76.4 69.4 60.7 13.3
3 94,3 B87.5 BL.7 75,0 €3.5 60.2 I
1 98,2 9L.5 05.4 79.5 7).8 67.7
i 95.1 39,1 035 T2 MN.8 '2
N 99.4 92.% 67,1 6.9 77.0
17, 9%.6 $6.1 a5.4 B80.6 12
FE I 98,6 9),3 83.4 @9
13 9 .L 91.) 96.9
o, 98.7 9%4.0 9.8 I4
2 96.5 92.1 -
a2 0.3 94,5 12
2y 96.8
1Y) 8.9 6
7
LOCATION OF TRAVEASE PCNTS N RECTANGULAR STACKS T
A A T W Y 3 ¢ 7 .8 % _1__1_ 12 19
TV IEE 6T 1L a8y T 607 5.4 w8 RS
o | 25.0 30,8 )1.5 0.9 25.0 .k 180 167 15.0 1) 123 20
' 03.3 62,3 50.0 1.7 13,7 1.3 278 3.0 227 208
. 87.% 0.2 54.3 50.0 418 359 35,0 3.8 %2
s 90.0 75,0 6.0 36,1 50.0 #5.0 408 V.5 2l
. $1.7 78.6 §3.8 6).1 55.0 50.0 45.3
? $2.9 ALY 722 65.0 S9.1 A2 22
s 91.0 8).) 75.0 68.2 a2.3
9 %4 0.0 77.3 0.0
3 95.0 6.4 TV.2 23
95.5 87.3
12 5.9 24

CAT AN S ATNTALIATL NS




ORSAT FIELD DATA

Plant Name /;bm
(a, Sampling Location w “( M

_Fuel Type
cprfe:‘f&nl,-’-fb&&n [ llﬁ 7../

Run and/or Sample No. (9 Leak Test? / Date &4 Operator_ [ (N
Time of Time €0, 0, co %0, %C0 Ny
Sample of Reading |Reading Reading

Collection | Analysis A B c B-A C-B 100-C
| 0%: ¥4 (7560 7.9 4.5 — 6.7 -—
- - 7.¢ 14-$ — 67 | —
[0:06 17:16 7-% 14.% - 67 —
A‘Vg. 7.% Avg'. 67 gé;

(%)

Run and/or Sample No. t Leak Test?_ o~ Date'z/'l-/&é Operator (u\N :

Time of Time €0, 0y co %05 %C0 N>
Sample of Reading |Reading Reading :
( Collection | Analysis A B C B-A C-8 100-C
(46 {720 7.7 (r.§ — 7.1 -
-~ - 7.7 it.s | — 71 |
[3:05 17: 3% 77 14-& T 7 -
Avg. 77 Avg. 7 §52

(3)

Run and/or Sample No. 12 " Leak Test? Dateﬂ/”‘/“

L Operator SN
Time of Time o 0, co %0y %C0 Ny
Sample of Reading |Reading Reading
Collection | Analysis A B C B-A C-B 100-C
v:67 | 172ds | 77 s | T by 1 T
—~— - 77 ¢S T 6§ -
| Q, 1500 & go 77 14.5 — (9 -
7.7 § | -
Avg. Avg. 6-% %55

1.}
NTROPY Lr‘PEclALm'r- "N
"y DWRCE
NVIRONMENTALIBTE, INC

B amanLmnG




EXAMPLE . ARTICULATE TEST CALCULATIW 4 NO. 1

Unit #1 Incinerator Stack

(? VOLUME OF DRY GAS SAMFLED AT STANDARD CONDITIONS

n.--——..——-.—...—_____...__..._.—_._...___.._-..-...—._..-...——-—-—-—-——_-.——_-

Vmistd) = 17.64 # Y # Vm # ———=-——s——osmomem=mes
(4&0 + tm)

(29,80 + 1,180/1%.6)
Vrlstd) = 17.44 # 1,004 # 35,420 % ——————-—===———=--==- = 3,217 DACF
(360 + 65)

VOLUME OF WATER VAFOR AT STANDARD CONDITIONE

—-.——_.-_—__...___......—_......—_....--—._.—.-.-.___._.—._.-._—...—..-—___.

Vg(std) 0.04707 ® Vlc

Vuw(std) 0.04707 # 14¥.0 = 7.95%2 SCF

It

PERCENT MOISTURE., BY VOLUME. A3 MEASURED IN FLUE AT

vH2O = 100 # Yulstd! / (Vulstd) + Vmlstd))

( 7| .-w.."_'

YH2O & =——mm——mmemmm e — = 100 = 17.2 %
7.955 + 8,217

DRY MOLE FRACTION OF FLUE GAZ

B P —— L —

MFd = 1 — UHZO/100
MEd = 1 - 17.2/100 = 0,228

DRY MOLECIIAR WEIGHT 1+ FLUE GAE

d

yoOT # 0.44 4+ %2 ¥ Q.32 o+ ACOHNZ % 0,29

Md = 7.5#0.44 + L.7%0,.32 + 25, 5%0,28 = 27,82 LB/LB-HULE

WET MOILECULAR WEIGHT 0OF FLUE GAS

‘& Ms = (Md #* Mfd) + (0,12 * ZH20

Me = 29.52 # 0.825 + (0.18 # 17,2) = 27.%% LEB/LB-MOLE

ENTROPY




AESOLUTE FLUE GAS PRESSURE

---.-—.-—..--..-——-—-—-.-..-—.——.-—..-.—.—-_.

P = Pbar + Ps / 12.46

o
»
1l

29,40 + ( =0.% /7 13.6) = 29.38  IN. HG.

AVERAGE FLUE GRS VELOCITY [Notes (Delta plava is s|uare of ava s3. roostl

_........_.....___._..._..._..__..........-__..._..,_..._..__.-..___........_._..._._..._._....__._._.__.__..._...___..__._,__._.._......__._.......-

ve = ©@5.49 % 0,840 % SORTL——-—-—=T=-—=—="""7T7C 1 = 40.2 FT/3EC

it

pDRY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONI

_..-_—-._-—.—.—_._.__-.._-.-_..—._.——-.-.———-—--.—_....-—.._—_._.__-—.-_....__.—-—-—...._

&0 Tstd Fs
Osg = —=-—— % Mfd # vs &% A & —==—=77" #
1443 ts + 440 Fstd
L0 5] S, TN
Gsd = =-=-— ¥ Q,5z28 ¥ 40,2 % 17.4&71.0 % ——==——TTT ¥ m———
( 144 15532 + 440 P

Fsd

S22, 456 SCFM

WET VDLUMETR}C sTacK, GAS FLOW RATE @ FLUE GAS CONDITIONS

___.._—-—-_--——-.__._...—-—_.-.-..——-..-—-—-.-.-......———_.____-.--..-——.-.—-....-—-..--..-_._._..__-

Qaw = &0 /7 144 # wvs # A
Haw = &0 / 144 # 40,2 = 17.4671.0 = o9k, 211 ACFM

FERCENT ISOKINETIC QF SAMPLING RATE

.-...—.-..-----.-.-—_-._-._...._.—.....-...-.—..-.-...-.——...——.—-.—_

FPstd 100 (te + 4460) % Vm(std)
St
Tetd &0 Fs # ve # Mt£d # Theta # Area—-npozzle, sa.ft.
29,92 100 (1953 + 4&0) = 32,217
Y] = m—m—m— % e f mmmm—m e e e e
e L0 ZD.EE ® 40,2 % 0,823 % 40,00 ¥ 0, GO1FR0Y

ENTROPY




GRAINS PER DRY STANDARD CURIC FOOT

——_.....-—-———..-—.-..-.—--—_—...—_-_-_——_-—..-—_

7000 mas
ar/DECF = w——w—=- Fommmm——s
453, 572 Vm(std)
7000 175.9
ar/DSCF = ——==--- * —m————— = 0.0702 or/DSCF
453,592 2,217

FPOUNDS PER HOLR

— S kA . e e sk A . W —

Lb/Hr &0 /7 7000 # er/DSCF #  Qsd

Lb/Hr LHO/7000 = 0.0702 * SZ. L5 = F1.&7

FERZENT EXCEZEZ AIR

woz - (0.5 % LCQ)
(0,268 % ANZ) = (A2 - (O, 5%#%C0))
&7 =~ (0.5 % 0.Q)

T # 100 = 4
O, 264 # 85,5 - ( &£.7 — (0.5 % 0.0))

ENTROPY

[

30

LE/HR

%



/ PART1CULATE FIELD DATA

Corrogpords
To Rem I

e e
ADDRESS . TIME START :
0 SAMPL ING L 10N T i | Al rimE FINISH_19:66

DATE 17//'2’_7?‘{’ rEAM LEADER W SA TECHNICIANS YA, ST
BAROMETRIC PRESSURE, IN. HG 29.%0 STATIC PRESSURE, IN. Hp0 =0.20

SAMPLING TRAIN. LEAK TEST VACUUM, IN, HG {
SAMPLING TRAIN LEAK RATE, CU. FT./MIN, _2:000 8¢00

EQU] PMENT _CHECKS |DENT I F ICAT1ON_NUMBERS
:ﬁro‘rs. PRE-TEST REAGENT BOX -2 mzst_%LL_ bIAMETER 995
_~ PITOTS, POST-TEST METER Box M- T/C READOUT _ ATL®aml o
,_éonsxr SAMPL ING SYSTEM uMBILICAL UL v.je  T/c PROBE HITEwP
L YEDLAR BAG sampLE Box_[8 . ORSAT PUMP
_“ THERMOCOUPLE @ (945 ©F | proeE we &* TEDLAR BAG 2
FILTER # TARE NOMOGRAPH_SET-UP NOMOGRAPH . fuSM
£, . AM (-6l € FACTOR 0.7~
£22(0 {52 m-:sr:n remp . F8 ___ STACK TEWP 1425
w MoISTURE . 1&  _ REF. AP D, 1Y
DRY GAS PITOT ORIFICE GAS PUMP |FILTER IMP.
CLOCK METER . READING|SETTING ‘AH). METER [VACUUM | BOX EXIT STACK |LK. CHECK
SAMPLE | TIME, READING, | (4&P). IN. H20 TEMP, |IN. HG [TEMP. TEME. | TEMP, |READINGS
POINT |MIN. cu. ¥1. lIn. Hzo| 1oEAL |acTuaL] ©F |cAuce O Of O
21 ik | dag. asz |eo70 077 lo77 | 62 | 2 \27C So | 1a5¢
Z %20 7t |p0%5 |2.94 0.9 | 62 2 |=7cl Se 1A
( 3 Tz 42 |gl2e|r2z |13z | pd | Z 272l S2 (1985,
¢ g |434. 24 |o.t20 | /32 | 122 &5 2| 27l Seo | 9¥0
¢ 2 1436.52 o3¢ | 144 | [.4¥ @3 2 | 27c| So | 19¢é2
b« 1ol 43%. {5 |0.o75 1283 |282 tz 2z | 270 SolHl0
Z 3 |ddo. 26 _lo. (o0 | fyo |/ 1o | 68 - | 27%v] 54 | 1q2%0
b elZ. 2% o /2o (32| (321 6% 2 | 2%| SS | t9¢s
¥ e |dz. g9 o jzol 14 |14y z | 2¢8| S5 |i9¢e
S (2 6. 12 |@(2a]l-99 | (30 vl 2| 2¢04| _s5| Sy
C( 3o |15 26 Qo062 872|272 [ 2| 270 5511925
2 v | Jd9. 5o | 0-095] 1.95 | (.05 | bk 7 273 591453
3 L (1. %% |oyolrezlsrel| @7 — | 2722 55| /95%
¢ 9 |UYs2. 6% o1z (.32 | [-32 2 | 272 | 855 | 19€0
I3 . |455.59 | @ 30| 144 (144 | e 2 | 274 | S5 1 19%5%
5 ¢ 4l |Us7. 72 loogts 053 (053 | (2 2 |27y ]| el 1135
z 3 |dSq. 8 \|p.oad|t.ov | (o0 6 2 | 270 | S& | 1948
3 b |dbl. 16 o.100l t.tolere s 2 | 2% Sg |[as
Y i 46205 |0 (30| r.4¥ | (44 L5 2| 2671 <g |1952
< | v (4es.cd | oo (dt] (44 &5 2 | 2ed | sa | 1956
bjeee |07 402
29.47. 0. |pn2- LIB (D (153
Va (/2P1? T

ENTROPY




) PARTICULATE FIELD DATA

Ropsr 2

COMPANY NAME Pecar RUN NUMEER 7
ADDRESS i _Ly-VA TIME START ,_U_']_h_
G SAMPL ING ocmnouﬁ%&i[ Frel TinE FiNisH _[3:05
1 oame—t 125t TEAM LEADER_ (S  TECHNICIANS nHee ST
BAROMETRIC PRESSURE, IN. WG 2440 STATIC PRESSURE, IN. Hzo:_u.ia__
SAMPL ING TRAIN LEAK TEST VACUUM, IN. He_ 1% <
cAMPLING TRAIN LEAK RATE, CU. FT./MIN. Do O-e
ECU | PMENT CHECKS LDENTIFICATION NUMBERS
< PITOTS, PRE-TEST REAGENT BOX &£ wozze . S1f mme'rsn_._s_'?‘i
jl'l‘O‘l‘s POST-TEST METER BOX A4 _ __ T/C READOUT
2 ORSAT SAMPLING SYSTEM LMRILICAL _YlB viiC T/C PROBE ___H__'ﬁ.ﬂL—
/'r:num BAG camPLE BOX _ [S____ _ ORSAT PUMP
_~ THERMOCOUPLE @ 14429 | proeE veld’ TEDLAR BAG / e
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH § _JaSA
z 225% .4550 AHg - &l ¢ FACTOR Q.70
METER TEMP ___"Q'____.. s'rn.cx TEMP 1152
) % MOISTURE _ 1% rEr. 0174
) DRY GAS | PITOT ORIFICE cAs | PP |FILTER | WP, j
CLOCK METER READING| SETTING (AH), | METER VACUUM | BOX EXIT | STACK |LK, CHECK
SAMPLE | TIME, READING, | (AP). IN. H20 TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |in. Hzo| toeatlacTuaL] OF loaucE %% | S O
ht 9’0 7. 172 | 0,08 04| |o-al 74 2 73| o 11965
- | 3 | 449.72 |O.190 /.0% | 1.0 74| 2 | 273| éo | (967
( S d70dl |oyzol 14 ido <2 T o | 273| o 1965
: o (47392 |g140] .52 L1:SZ 76| = | 272 | <5 | 1370
S Z 1 d7s. 70 |¢- (50| 1.62 | 1.6Z 70 3 | 2z72| He| Hé
< L e | 477-9% |8.¢% o %0 6| =z | 213 | S8 1Atz
z 13 |47 72 |p.yoo | (08 (o8 | Tp| 2| 273 s | 144o]
3 . 1 Ysi.09 |o.120| [-2€ | [ 2E 76 2 | 27%] <5 |19%2
4 9 453 62 | @145 | -5 .87 “7 2 | 273 <S§ | (942
c [z | Y. 77 lp.lbol L7221 (72 77 J [ 272] 59 | 1942
B |3k | 48% /5 0. 4% | 1.av | (o2 | 7 = | 270l 54 | 1942
z 3 | 440. S6 | o 1P| 125 [ 26| 77 | 27=2| %4 | B4z
3 6 V&l 97 | J-1gol tert LeZ 77 = [ 272] 9 | 1942
i ¢ |Ad.dz |0.155] (66 1 1CC 7% S | 272 | sS4 | 142
S 72, | HG. 04 | 9-155 | Leb Voo v | 3 | 27| &4 | (942,
A7 lesfo | da5. 9 0. 05p 050 0. %0 | 4 2 208 | 60| 1948
2 s | Spo. i |ong | L2z jl2zn g0 5 | ze8 | S2-| M4
3 t  Tzon 64 2029|134 | ¢3¢ &( = | z¢t | S2 | (965
¢ 7 |cod. 78 |0.140 | 152 | (52 %t = | 270| 54 | 1965
5 i 1506. 29 0. 150 | L-6% t.ez-| i > 265l 52 | (96l
tiope 15 0%, 204 -
4. 520 1130 L% 97 1954
w m T T

ENTROPY




PARTICULATE FIELD DATA

ENTROPY

COMPANY NAME (hotar e nowsER _[ 27
ADDRESS Poapndanntle , 1o V4 TiME START 350
4 SAMPLING LOCATION Tive FINISH (8100

DATE tzZzi‘E'{f TEAM LEADER A TECHNICLANS _$7°5 Xt
BAROMETRIC PRESSURE, IN. HG 29. 40 “STATIC PRESSURE, IN. Hz0 026

SAMPL ING TRAIN LEAX TEST VACUUM, IN. HG

SAMPLING TRAIN LEAK RATE, CU. Fr. WiN, b 0. 00

EQUI PMENT CHECKS |DENT1FICATION NUMBERS
‘/’l'm'rs. PRE- TEST REAGENT BOX _22¥ wozne &1 pramETER 1 505
.._fl'rors. POST-TEST METER BOX _Ad  __ T/C READOUT | A TLO)
—~Z_ORSAT SAMPLING SYSTEM UMRILICAL _¢:f3 V=IO T/C PROBE _ M- TEME
—_ JEDLAR BAG SAMPLE BOX /8. ORSAT PUMP _Z
T HERMOCOUPLE € 195! % | proEE we (67 TEDLAR BAG b
FILTER § TARE NOMOGRAPH SET-UP NOMOGRAPH # Sl
£2257 45 aH (€l ¢ FACTOR 0.0
- & u:$zn qeme _ 1S STACK TEWP 1950
% MOISTURE __ ¥ _ ReF. bP o. 74

. DRY GAS P1TOT ORIFICE GAS PUMP FILTER | IMP.

", cLocK METER READING|SETTING (AH), METER [VACUUM | BOX EXIT | STACK LK, cHECK
SAMPLE | TIME, READING, | (AP}, IN. H20 EMP. |IN. HG |[TEMP. | TEMP. TEMP. |READINGS
POLINT_|MIN. cu. FY. |IN. Hz0 1DEAL | ACTUAL O |GAUGE Op Op Op
A1 |tk 1507.935 |9.080 56 |0 e 17| 2 1270 5T (925

A s Sl o6 |&.4e0 | (0T 1 (-0F 77 S | Zz70] S7 | 1436
( 3 =562 lo.les | 15 (.32 7% = 1 272] 571947
7 [ 1 _1s1e.549 _1£-135 rde | 1-te | 7% < {Z73| 511 195¢%
s z St i- 57 |2 150l LT (2| 79 2| 273| 571 L9
B sl |520. 92 |0-0%0 0.5 | 2.5 18 2| 272 | S7 | (4350
2 3 520,75 &l | LIE 1% 78 2| 273 | 57 | @d3
3 i 523 b7 | 0-(15)|La2 | [ 74 2| 273 <4 |95\ ]
' 7 828 0 | 0140|152 szl 7 Z| 2q | S211%5E
p) e |ges 20 | 0 16ol (PO (.7a | 7 2 | zes| €O 1962
c [ |3 |30 30 0.0%0 | 0.5 |06 [ = | zes| 62| 193]
2 T |e3(.98 |0 04%) (.00 [.c0 ST Z | 268 | 6211957
) . 1923 86 (0. us iz (22 B2 2 | 2ze4 | 80 | 175%
{ ¢ |535. 8% |0:13€ (X% | 1-3% %2 2 | 2&¢€| Yol AL
e 4G |0 ol [-S2|¢-Sz) ¥ 2 | 265 Go| 194

B o SLO. W2 |6.03% 0.9. | 0.4l T2 72 | 26k St | (137

T s |odz 2w |o 170 | (0% |[o¥ | B - | ze4| S1]19s¢

2 T 1oid, 17_lo- 1S | (22| t2| &% | 270] Sé| 1983

y 7 lodt o5 |0 125 (32|32 2| =z | 270! S6 (962
S o 1EdR. 37 0. (45| (67 | (57 22| = |270| S5 11963
e | 550, HE _
Yp.H§2 __o.U% L.l %D 1450 .
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APPENDIX B.2

B. FIELD AND ANALYTICAL DATA

2, Unit #2 Incinerator Stack
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ORSAT FIELD DATA

-{gw\D\.lﬂcﬁ

&, ppciALIETS N

EN‘H‘OPV
NVRGONMENTALIBTSE, NG . .

(BaameLInG

Plant Name W
@ Sampling Location_ Jweinpelo . #2 NMacl. Fuel Type
Run and/or Sample No._ (% Leak Test? v Date'%}’&‘f Operator_(uS A
Time of Time o, 0, o %0, %C0 %Ny
Sample of Reading |Reading Reading
Collection | Analysis A B c B-A C-B - 100-C
08 4o /0 (O 7. 142 — 7. -~
— - 7 4.2 o 7.4 -
65:47 10:20 2. Mz | T . —
AVg. 7( Avg. 7‘ - 868
Rvn'S

Run and/or Sample No. 14 Leak Test? «” Date "‘/'51'9"( Operator LA
Time of Time €07 0, co %0, %€0 %No
Sample of Reading |Reading Reading

Collection | Analysis A B C B-A C-B 100-C
1035 | 2w | T2 o | T | b7 | ™
- - ‘73 4.0 - 7 B
g7 | 2o | qm | o | T | 67
Avg. 73 Avg. 6.7 §t-0
RV‘/‘A (ﬂ 'L/ /

Run and/or Sample No. 1S Leak Test?__n_/ Date'n¥§{  Operator LSA/
Time .of Time 0y 0, co %05 %C0 #No
Sample cf Reading |Reading Reading

Collection | Analysis A B c B-A C-B 100-C
12:3] (0. ov 8.9 1Z-¥ — 2.4 -
— — g4 Iz & | 34 -
1434 (615 8.9 12.€ - 3.9 —
v L4 - .’2’
Avg. £.4 Avg. 34 87




FARTICULATE FIELD DATA c""‘"/"’"‘!’-l")
R Y |
COMPANY NAME ' RUN NUMBER _ [ 2
ADDRESS _ﬂ%()-\/ﬁ TIME START to
@ SAMPLING L 10N 8 7. ek TIME FINISH 04

1 pare :?jg: &Y TEAM LEADER__ (S 4/  TECHMICIANS ST #4v-
BAROMETRIC PRESSURE, IN. HG _ 24 -So STATIC PRESSURE, IN. H,0 = 0. 265
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_LS S
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 2-0%2 (.m0

EQUIPMENT CHECKS IDENTIF ICATION NUMBERS
<" p1TOTS, PRE-TEST REAGENT Box 22%_mozze €r%___ piaveter -G0S
.IZ I1TOTS, POST-TEST METER Box _ AT T/C REApPOUT _{(Wad Tt
_._‘_.,_}nsu SAMPL ING SYSTEM tUMBIL1CAL V4o +T/c PRoBE (elENP
=~"TEOLAR BAG SAMPLE Box ./ ORSAT PUMP 2
““mizrvocoumE @ 1985 ©F | proBe Wwe jo- TEDLAR BAG 2 -

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # .LuSA)
£ 2267 . AH /el € FACTOR O7
° 4 MesER TEMP 99 stack Temp . (1% / 4TS
% MOISTURE REF. AP 0"50,/ o164
DRY GAS PITOT ORIFICE GAS | pomP |FILTER| 1MP.

. jenocKk METER READING|SETTING (AM), | METER|VACUUM | BOX EXIT | STACK {LK. CHECK
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. [IN. HG |TEMP. TemrP. | TEMP. |READINGS
POINT |MIN. cu. fT. [in. Hzo| 10EaL]AcTUAL] ©F  |cause | ©F Op O
D S oo | 551253032 |1.92 | 152 | &9 z | 25¢ | ¢4 | 1280

¥ 2 |lssz2.86 0125 1d6 | (.¥b | S% 2 |losg ¢ | 1999
( T 6 16%6.0% |0 (20] /24 |1 26] €51 2 | 266 &z | (796 -
2| & |sSg-12 |9 nus| )30 | (30| &K 2 | 27| ¢z | 1956
112 |50, 22 | 0-0951 7. 05| 1.08 1 %% 2 | 270| €21 (95% : \
- ¢ i1¥e |542.0 e8| 1¥0 | 146 | 57 2 | 272 | 60| M45 3y
¢ | 3 |spf.2da (ons|r29| tro]l 58] 21273 60 | 2evc '~
3 e | 5b6. 4 oo (1S | LIS =& 2 | 270 6v | 2ovT
Zz | 7 |66% 20 |2.09% /. 0% | (. 0% g% 2. | 272 ol 1424
t 12 70 (7 | vegol| 091 | o4 &5 2- | 273 | &4 | l4%€
B S 13/ |S7(-93 O 1zs| (de | lde | &% 2~ 27c | eZ | ¥7¥
¥ 2 |S57¢. 12- |o. 0S5 7.30] 1.230] <9 21 272 &3] ze00
3 6 7. 20 |Oiev | 113 | 113 s 212731 ¢¥ | 997
2 | 9 |s78 (7 0035 p4b [0.96 |V 81| =2z | 273| oS /994
{ t2. 19279.494 O.o%p| 2.9t [D41 59 2| 273 6% | 1471
As o legl.ex |o(zs|tde 140 | S| 21266 | 62 |20
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PARTICULATE FIELD DATA
Rm B

RUN NUMBER ¥
\ / £ (I VA TIME START :3
0 SAMPL ING Vv conglo 22 Bl Tive Finig (YT
pate_ (U LB/R¥ TEAM LEADER faSad _ TECHNICIANS ST GBL
RAROMETRIC PRESSURE, IN. HG Q STATIC PRESSURE, IN. H0 =23
SAMPLING TRAIN LEAK TEST VACUUM, IN. HG S
SAMPLING TRAIN LEAK RATE, €U. FT./MIN, p.0% o.ovo
EGQU1 PMENT CHECKS |DENTIF ICATION NUMBERS
z 2 prors. PRE -TEST REAGENT BOX .LS_NOIZLE__S_I_L_ DIAMETER = 905 _
/pno-rs POST-TEST METER Bax V9 ____ T/c READOUT _WATLY
ORSAT SAMPLING SYSTEM UMBILICAL _(L}_,_iﬁ r/c propE —ACTERP
EDLAR BAG SAMPLE aox__j________ ORSAT PUMP 2
—~ THERMOCOUPLE @ (4709 | proee TEDLAR BAG {o
FILTER_# TARE NOMOGRAPH SET-UP NOMOGRAFH #._WSN
€224 LYSIE Mg (.ot € FACTOR 0-76
- METER TEMF _9&_____ STACK TEMP 127
w MOISTURE 12 REF. AP 0./lpd
DRY GAS | PITOT ORIF ICE cas | pump |FILTER| IMP.
CLOCK METER READING|SETTING (4&H). | METER VACULM | BOX EXIT STACK |LK. CHECK
SAMPLE | TIME, READING, | {AP], IN. Hz0 TEMP. |IN. HG |[TEMP. TEMP. | TEMP. |READINGS
POINT_|MIN. cu. FT. |in. Hzo| 1DEAL|AcTUAL] ©F |eAucE © O o
7 0o |542. €82 | 0070 0-8( | D81 %5 | =2 |z70| 05 |46
oz | 3 |FAS3. 7z 10.€4%]| /-0 [ (.98 | €3 z | 272 &4 1191
( . 2 o g‘f57'7 14 12‘5 (-ZA-F’ K- P 275 S | 2.2 |
¢ 9 (S47. 74 [0.(20 | (24 g | 92| 2 |270]| &5 1Z0eo
<112 [599. %% | 042511.4% dd | «g | 2z | 270 &% | Zpeo
@ 7 Lis/e | €0l 45 19080 0.9 | o4l 76 2| 275 | G4 | (96
2| 3 |6PB T |D-08% 0.a47 |04917 | 7% — [ =27>| e=2| ¥
3 | o |€95. 5S¢ |9 &5 | (.08 |/1.0% 75 - | 273 | &4 | 2090
7177 (607 35 _[o119 |2 izl | 8| 2 | 272 6z |ZXV
S 1 (60992 |0 o 1129 1159 75 3 | 270 @z | 179K
= ( |3tfo | O1L. &2 o.0%0 0-9( 0.9 7¢ =T =271 &z liae7] & -
2 3 els, S7 C.o45 )| (.0& /-0% 79 - | z70| &2 | (316 ,Il':;,z
1| b |6l5 Yo | 0.095| (0% (-o%| 8( Zz | z270| &4 |20
v a |bl7. ¥ |© Ug rod 24 | &3 z | 270 &+ 1987
5 | (2 (4 Y| U2o| (-39 | 1-34 & T | 2l | Gzl 1999
T Tile |2l e |o01s| 0.8 | OFE Sé | z | 272 411974
= 1 3 625, 6 |0-099| (.03 | 1.3 z | 272 &f |99
T | ¢ |zS-3 |0./0%]| (20 |(20 €7 2| z70| G4 | 1985
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PARTICULATE FIELD DATA

Row @

COMPANY NAME run Novser _(S
ADORESS plbe ().JA . TIME START fé._%it
6?& SAMPL ING ;.ocn}gcp w2 dack TIME FINISH L

DATE L) TEAM LEADER__\ISA/ TECHNICIANS ST, 4

BAROMETRIC PRESSURE, IN, He _29:52 STATIC_PRESSURE, IN. H,0 ~0<22
SAMPL ING TRAIN LEAK TEST vacuuM, IN. He_ LS <
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. _D.cCve- 0.0e0
EQU|PMENT CHECKS IDENT | F ICAT ION NUMBERS
L PITOTS, PRE-TEST rEAGENT Box 22% mozzie _SL _ piamerer 905
| ="prrors, posT-TEST meter Box _ A4 T/c REAPOUT _(ATLOL
—L7DRSAT SAMPLING SYSTEM UMBILICAL _(£:79,U 13 v/c pRoBE r(TEME
—Z_TEDLAR BAG SAMPLE Box_!iﬁ__ ORSAT PUMP 2
" THERMocourLE @ 20 ©F | proex ALY TEDLAR BAG %
FILTER # TARE NOMOGRAPH SET.UP NOMOGRAPH § i A
tzzcs 57 tHg 16l C FACTOR &b
MeTER TEMP . 9C  stack temp __{0%
% moisTURE __ (7 REF. 4P .l
DRY GAS PITOT ORIFICE GAS PUMP ‘IFILTER IMP.
cLOCK METER |READING|SETTING (&M}, | METER |vAcuum| Box | BxuT | sTAack fLk. cHECK
sampLe | Time, | READING, | (aR). IN. Hz0 TEMP. [IN, HG |[TEMP. | TewP. | TEMP. |READINGS
POINT |MIN. cu. FT. lin. nzo| 1DeaLlacTuan] ©F  leauce | OF p OF

ofs le32. 400 |lapgologaz|o. 2 | 24 | = | 272l ¢d | [a72
3 (2.2 |00 oz (102 %S 273 ¥ | 1950

6 |p36.99 |O4e | [1d 1 10¥ S6 270 &4 | /794
¢ |27 s5¢ ool 28128 €6 273 | &3 | 2zao

(2 | 2. % (0. 126] (-dd| (.d¢]| 2% 272.| &5 [2¢cs
/o | dl. A | 0 50| 0.9% | 093 | 92 270 | A | 1982

s Y2 ce |0 099 02| l.02]| 44 2721 i | zece
b | e¥s.40 |pyen | 1/ | 1t | Qb 272 | ¥ | 2000

9 _|e47-3 |oqle| rze|r2g | 9% 570 | 66 | zerw
biq-37 |o.ljlel (268|128 | (w2 272-| @5 | 2a00

3 |pe3. 18 o osel|0.97 |0.97 | (&7 2723] &4 | 195%

b6 p55.60 |Dyem | (44 | (1 94 Zro | et | (954
¢ 165708 |w1(s | (32 (32| 497 270 & |Ztto

272 o4 |zaop
272 &% | 450

CH 24 lo.t20| /.39 |1-24 97

12
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ARTICULATE SAMPLING LABORATORY  3ULTS

flant Name MOCAR.
Sampling Location Uyt 2.2 TUCLERATOR, STP‘CK

Date Received lZ:llﬁ |% Date Ane;lyzed I‘Z.’Z.O !5&

EEI Ref. # 2701

Reagent Box(es) D228

Run Number 4 5 ' &
Run Date 12/13 j2.[i3 Cg2i3
SUMMARY OF PARTICULATE ANALYSES
sum of Particulate, mE. 033 4 &9 g&?_ 9
Total Filter Tare DF. & 9 3 [ ﬁ S1. Z
Blank Residue, mg. (225 ml) 0.5 (X ;5 ml) ( ;}5 ml) 0.6

TOTAL PARTICULATE CATCH, DE. 183.0 106.5

30(0‘

"ANALYSIS OF MOLSTURE CATCH

Reagent 1 ( H.0 ):

Final Weight, g. 3720 358.0 37130
Tared Weight, € 200.0_ 200.0 2.0¢.0
Water Cateh, €. _ 1720 158 .0 |:23.0
Reagent 2 ( X
Final Weight, g. - — —
Tared Weight, E. - - -
Water Catch, g. - - ~
CONDENSED WATER, £ 112.0 158.0 qs.o_
Silica Gel:
Final Weight, g. 216.5 2155 217.9
Tared Weight, g. 200.0 200.0 _ZOO____-O__
ABSORBED WATER, g. 1.5 _ [5.5 7.5
TOTAL WATER COLLECTED, &- 188.5 173.5 |90-5‘
Blank Beaker # _ (3 —=- Legend --- Notes and Comments

Final wt. mg. ZHQ?..S

Tare wt. mg. U321
Residue, mg. 04

Volume, ml. 200

4 = Final Weight

L = Loose Particulate
F = Filter D = Dish
R » Rinse P = Fan

Concen., mg/ml. | 002




LABORATORY SAMPLE WEIGHTe CALCc-aTIONS

Plant Name MOCAR

EEI Ref. # 277(1

Sample 1D/Container #

Tare Wt., g.

Run Number 4 ,5‘ &
Run Date [Z[l; |Z,[ l?.!l}_
Sample ID/Container # Ftr-)93 Fr- 194 FrR- 195
184. 7004 187,41 6k (Y0, 1282
184.0993 187 4129  180.1212
Tare Wt., g (184, 0659 186. 5540 . I79.4353
SAMPLE WI., g. . 6334 5589 . b8&2.9
Sample ID/Container #
Tare Wt., &,
SAMPLE WT., £.
Sample ID/Container #
Tare Wt., g.
SAMPLE WT., g.

SAMPLE WI., §-.

E NTROPY
NVIRONMENTALISTS,INC.




6‘ ‘ o CUSTODY SHEET FOR REAGENT BOX # 0228

Date of Makeup |7,., :['1 |84— Initials 'm@/ Locked? /
Individual Tare of' Re;gent: 200 . mi . of H?..O
Individual Tare of Reagent: mls. of

tndividual Silica Gel Tare wWeight 2.00) gms .

PLANT NAME Maocaxr” ~ Mosnds ot A LJ. v
. 7 7
SAMPLING LOCATION _ Lncen. <kK Pl

Cerls Run Date‘ Initials Locked? | Date $ S. Gel| Initials| Locked?
#vn Number | Used : Cleanup| Spent
-3 | 13y e v l-‘t/;/&, 18 H |
( 5 _\nlpksl A L | Bhfer | €0 H |
- 15 (al//;s/S’H ;’L (/' /-}(// :;/W g< H el

|

Date Initials Locked? | 7ero & Span Balance
Received in Lab YRk @79 - Initials
{
i ] Filtex Tare Used
Sampling Method: 5 Weight on

' (x_ngms) . Test

rzes3 4439 I3 (4)
£2259 4319 _ 1% (5)
g2zss 4577 _15 (6)

Remarks:

NTROPY :
K-
h%mvmammsnrmus-rs,mc.
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SAMPLING AND ANALYTICAL PROCEDURES
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APPENDIX D

CALIBRATION DATA
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" CALIBRATIONS

GENERAL

All measuring equipment Entropy uses is initially calibrated before use.
Equipment which can change calibration is both checked upon return from each
field use and is also periodically recalibrated in full. When an instrument
{s found out of calibration, it is =0 noted in the report and appropriate
adjustments are made to the final results, The equipment is then repaired and
recalibrated or retired as needed. Specific equipment {s handled as follows:

PITOT TUBE

A1l pitot tubes used by Entropy, whether separate or attached to a )
sampling probe, are construeted in-house or by Nutech Corporation. Prior to
their initial usage, they are calibrated using EPA geometry standards. 1In
general, if a type "S" piltot tube is assembled correctly, and positioned
properly in relation to the probe nozzle, it will have an average Cp of 0.84.
As long as it is not damaged, it should not change its calibration. The
recalibration schedule for pitot tubes is related to the physical condition
and usage of the pitot tube, not a fixed time schedule. Each pitot tube is
inspected upon return to the laboratory from each field use.

DRY GAS METER AND ORIFICE METER

For the calibration of Entropy's dry gas metering systems, the protocol
proposed in the Federal Register Vol. 47 No. 195, Tnursday, October 7, 1982 is
followed. Standard tranfer meter number 1017057 (standard meter used for
calibrating field metering systems) was calibrated with 2 spirometer at seven
different flow rates between 0.25 and 1.40 cfm. Triplicate calibration runs
were performed at each flow rate.

NOZZLES

Each nozzle is calibrated upon purchase, and thereafter whenever it
becomes apparent that the nozzle has become damaged. Each nozzle is inspected
upon return to laboratory from each field use, The diameter is measured on

five different axes, with the high and low readings differing by no more than
0.004 inches as a tolerance.

TEMPERATURE MEASURING INSTRUMENTS

After each field use, the thermacouples or thermometers are calibrated
a2gainst an ASTH precision mercury-in-glass thermometer across a wide range of
temperatures. If the initial reading is not within + 1.5% of the absolute

temperature reading of the standard thermometer, the instrument is adjusted
until it is in the acceptable range.

MAGNEHELIC GAUGES

After each field use, each magnehelic gauge is calibrated against an
{nclined manometer at three different settings (low, medium, high) over the
range of the individual gauges. If the readings differ more than + 5% from
the manometer readings, the magnehelics are recalibrated.

BAROMETER

After each field use, each barometer is checked against a mercury
barometer.,

ENTROPY
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CALIERATION BY:

DATE: zz-zg —H&

*DATE ®

STANDARD METER

L

METER BOX NUMBER: l y i

BAROMETRIC PRESSURE (P_}: 299k . we

*BAROMETRIC PRESSURE | PB) :

ez [0(705)

COEFFI1CIENT (Ypgl:

IN. HG

0 5542

POST-TEST METER BOX CALIBRATION

STANDARD DRY GAS METER METER BaX METERING SYSTEM

Nog;é:g" v ocffmz TEMP, TIME :z’:"‘::;ﬁ v::‘fmg TEMF.
.("a) ('VDS’ (.TDS, ! & ) (AH) ‘VD) (TD)
CFM FT3 OfF MIN,  |[IN. H_ 0 FT3 oF

P a7 ok Ljoe | 1z0 6559\ 6k

5-325 1 b 00 | /20 -84 1 9/
ARV 55

VACUUM = Z__:ﬁ 1N, Ho

METER BOX METERING SYSTEM
ol PfAL FLOW ORIFICE
;.Lf\frg RATE FacTer | cogsr. | & HE
( (3) (ag)

T CFM CFM (oF) (YD) 1IN, H,0

04360 | 4676 09925 1 160k

104228 4628 \0-997/ 11697

ph29z 1475 \0-9i43 | /414

AVERAGE 0 . 997 /él

UMBILICAL THERWSMETER

O00O0
O
/
> /
T, © o000/
N 0.0217 * ¢x leg, + 83 v @ (6%
"é-tb ‘é"“dl \‘d ‘Vd: J T oeenw
METER BOX CAL I BRATIOM
Yy, " Ve * (x, * as0) * B METER
ng Ye ® Vg b (e, ¢+ AT T (7, ¢ LH/ADE) SCHEMATIC OF EQUIPMENT SET-UP FOR
FULL AMD POST-TEST METER BOX CAL | BRAT IONS
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*DATE &

[

CALIBRATION BY:

oave: 9-21-84

28

—

METER BOX NUMIER: /V i

BAROMETRIC PRESSURE (PB):Z?'f'é IN. HG

*RAROMETRIC PRESSURE [PBl s

STANDARD METER NUM3ER: / d/ 735. 7

IN, HG

COEFFICIENT (Ypg) d 794'2’

NOM T NAL STANDARD DRY GAS METER METER ROX METERING SYSTEM
:::: vorse | TEMR. TIME g:ﬁ : ﬁi Vg‘:i\;a TEMP.
(a) {Vps! (Tpg! (0) { AH) (vp) {Tos)
CFM FT3 Of MIN. | IN.H 0 FT3 OF
4 /79| 75 [0-4 | §:59 418 g/
04 4:/88| b |\ pn | 050 {4172 83
2630 17 | | za 4676 87
0-8 (8642 79 \jood | 21 147381 99
12:/6)1 7297 o | 4.2 113-360| 94 |
I'Z [13095] 76 |Jjod) | 4.8 |13-35]] 95_

0.9317 * An

H, »
é Ph . hd. + 4&84)

4 -

as ve-

. (td’ » 460) *
L
'd: vds

-
“d + 460) * 'h

y

Y =

E I AL O TR A AR/L1.6)

N?:tél:AL MITER BOX METERING SYSTEM
RATZ Pave | Facten
(Q) (ap) CoEFF. AHA
CFM CFM (QF) (YD) IN. HZO
0405\ 3029 | Lonl |/ 434
J-4 74040l 2035 |1 c078| /64|
' 0:8305 4242|1092l 141
08 0832014251100/ 11 604
/ )- 26791 9478 |2 99541 56
'z 11263119506 |0-5978] /-5 76
AVERAGE /(704 /é/
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NOZZLE NUMBER: 814

pate |initials pia. 1| Dia. 2 pia. 3| Dpia. 4 pia. 5| Aaverage
T L) 494 |44 |.447 11415 141 5496
lBlpa[anC | 49, | 403 | .4%% o4 | .49 |0 495
Aidld (e | . 494 |.492 | .49 497 | .494 |0-4%3
Slalpk GDL | 495 | .44k | .40 497 1.498 | 0-44b
afljge ] ssH | iSot =05 | .50z | S0 | :Ste 10505

il

&

NOTE:

. E NTRAPY

PPIRONMENTALISTS, !INC

All diameters measured in inches.




TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

Bﬁmxfmc.rnzssuaz': 20-0b pate: _(~ /3’5£ CAL IBRATED BY: UIc
MER;II;JRY-!N-GLASS REFERENCE NUMBER: /952175 "4!77"13F AMBIENT TEWMF.: b ‘7"

CAL IBRATION POTENTIOMETER THERMOCQUPLE[ REFERENGCE MEAN WEHMOCOUPL.EI ATE
SYSTEM USED ]1.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER ii.s%
1.0, NUMBER TEMPERATURE OF Hg COLUMN TEMPERATURE
Ty (OFIT (CF) Tm ©r) . | T¢ (°F)
[ wilor | D5-1 WC-6-| 3z | 32 5 3/ g2
i a We-b-2 32 37 S} 3/ oL
b We -0~ 32- | 32 s 21 -2
" (WC - 10-2- 22 | 32 5 | 30 04
_ i WC-10-3 32 | 2z S/ 22 a0
filtpr ] Qe I (WC-b-1| X 64 bt v o4
K We-b-2 t4 | b4 L4 &) U6
[ W 101 L4 b4 b4 £3 O-7 |
" we-10-2 A b4 (4 LS -0-2
0 WC-10-3 L4 16 L4 £4 -0
heFunkoa ” we=6-1 Zlz | 214 [20 214 - |00
. [ LWe-b-L 212 | 214 [20 203 0!
I I Wl -0-1 AR 20 213 c-/ |
( m 016 -2 I | 2l& 2o z214 )
] it L -10-3 e | v4& [k22% 214 L0
L ot I W—f -1 34 | 371 134 g ;-4
b Wi--2 4 | 37 136 370 o
I WJC-{0-] 24 | 271 138 1 371 ¢-0
5 Wl —0-7 204 | 21 )38 369 - Z
! p ~16-3 24 | 311 WEE 370 O |

CORRECTED TEMPERATURE = T = Tg +-.00009 (Tg-20) (To—TR)

TEMPERATURE DIFFERENCE = AT = [(Te,9F + 260) - (T,OF + 460)] x 100 £1.3%
Tc,OF + 460
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MERCURY - IN-GLASS REFERENCE NUMBER:

TEMPERATURE SENSING EQUIPME

LETRIC PRESSURE: 7 i‘ 26 pate: [27 20 ’éf CAL1BRATED BY:
AMBIENT TEMP.: é Q

(962175

NT CALIBRATION DATA

€AL |ERATICN | POTENTI OMETER | THERMOCOUPLE ! REFERENCE MEAN THERMOCOUPLE/ ATR
SYSTEM USED | 1.D, NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER _<_|.5°.'a
1.0, NUYBER TEMPERATURE oF Hg coLuLMN TEMPERATURE
Ty (CF)|T (°F) Ty (°F) T¢ (°F)
] 1 TN - N
e |l 102 | 4t "l \2/Z 24 /17 Zl5 |02
W2 {12 | 11] 117 /4 1o®

CORRECTED TEMPERATURE = Tc

‘ "“wERATURE DIFFERENCE

= Tg + .00009 (Tg-20) (To-Tr)

Te,OF + 460

ENTROPY

= AT = [(Te,OF + 460) = (T¢,°F % 460)] % 100 <1.5%






