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DIVISION OF ENVIRONMENTAL MANAGEMENT
Air Quality Section

August 17, 1988

MEMORANDUM

To: Ken Schuster / Clyde E. Fuller

From: Michael Y. Aldridge ‘77]?{,4

Subject: Alliance Contracting Corporation
Durham, Durham County, North Carolina
Particulate and Visible Emissions Testing of a
Baghouse installed on an Asphalt Plant Dryer
Conducted May 26, 1988 by
Entropy Environmentalists, Inc.

A report of the subject testing has been reviewed and is found to be
acceptable. The results appear reliable and indicate that compliance
with the applicable particulate emission standard was being achieved
during the test.

The emission standard that applies to the subject facility is 40 CFR
60, Subpart I, which limits particulate emissions to 0.04 grains per dry
standard cubic foot and visible emissions to 20 percent opacity.

The particulate emission rate demonstrated by the test results was
0.002 grains per dry standard cubic foot.

Visible emissions were zero for most of the test period with a few
isolated instances of S percent opacity.

The plant is rated at 200 tons per hour and was operating at 150
tons per hour (75 percent capacity) during the test. While this is a
lower operating rate than is usually considered desirable for testing such
a facility, the margin of compliance and the degree of control provide
additional evidence to support this test as an adequate demonstration
of compliance. ' ’

Compliance is indicated for particulate and visible emissions.

cc: Central File via Lee Daniel
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REPORT CERTIFICATION

The sampling and analysis performed for this report was carried out

under my direction and supervision.

Date June 8, 1988 Signature ‘E! /&@ él é!mg_a

" Willis S. Nesbit

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

and hereby certify that the test report is authensic and gccurate.

Date __ June 8, 1988 Signature

< James Grove, P.E.
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INTRODUCTION

1.1 Outline of Test Program. Stationary source sampling was performed
for Alliance Contracting Corporation in Durham, North Carolina, on May 26,
1988. Three sets of concurrent EPA Method 5 and Method 9 runs were performed
at the rotary dryer system stack to determine the particulate emissions and

the plume opacity, respectively. The testing was conducted for compliance

purposes.

1.2 Test Participants. Table 1-1 lists the personnel present during
the test program. . —

TABLE 1-1
TEST PARTICIPANTS

Alliance Contracting Corporatibn I. E. Harris
Test Coordinator

Mickey Hicks
Plant Operator

North Carolina Department of Clyde E. Fuller
Natural Resources and Test Observer
Community Development

Entropy Environmentalists, Inc. Willis S. Nesbit
Project Supervisor

Joseph W. Mullen
Engineering Technician

Eastern Technical Associates Paul A. Minor
‘ Plume Opacity Observer
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SUMMARY OF RESULTS

2.1 Presentation. Table 2-1 presents the particulate emissions for the
testing performed May 26, 1988, at the rotary dryer system stack. Detailed
test results are presented in Appendix A; field and analytical data are given
in Appendix B. '

2.2 Plume Opacity Observations. Plume opacity observations were
conducted concurrently with the particulate emissions testing. The majority
of the readings were zero, with the highest single reading at 5%. Due to the
near absence of a visible plume, the observations were not summarized; refer
to the field data sheets in Appendix B for the results.

2.3 Average Emission Rate. The average emission rate for the testing

was 0.426 pounds per hour. The average concentration was 0.00232 grains per
dry standard cubic foot.



Run Date

TABLE 2-1
PARTICULATE TESTS SUMMARY OF RESULTS

Rotary Dryer System Stack

1 2

5/26/88 5/26/88

Test Train Parameters:

Volume of Dry Gas 60.866 60.690
Sampled, SCF*
Percent Isokinetic 102.4 102.4

Flue Gas Parameters:

Temperature, Degrees F 168 170

éolumetric Air Flow Rates

, SCFM*, Dry

" ACFM, Wet

21,710 21,651
29,433 29,358

Me#hod 5 Results: _
Catch, Milligrams 9.5 9.0

Concentration, Grains/DSCF* 0.002409 0.002289

Emission Rate, Lbs/Hour 0.4482 0.4247

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

3

5/26/88

58.502
102.5
174

20,839
28,632

8.6
0.002269
0.4052
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PROCESS DESCRIPTION AND OPERATION

3.1 General. Alliance Contracting Corporation operates a batch mix
asphalt plant in Durham, North Carolina. Aggregate is heated, dried, and
tumbled in a rotary dryer. From the dryer, the aggregate travels to an
elevator which carries it to a screen for sizing into hot storage bins. The
graded aggregate is mixed with liquid asphalt in a pug mill, and then is
loaded onto trucks in 6,000-pound batches.

3.2 Source Air Flow. Figure 3-1 is an air flow schematic showing the
passage of the flue gases exhausted by the rotary dryer. : e

3.3. Operation During Testing. According to Alliance Contracting
Corporation, 150 tons per hour of asphalt were produced during testing.
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FIGURE 3-1. ROTARY DRYER SYSTEM AIR FLOW SCHEMATIC.
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SAMPLING AND ANALYTICAL PROCEDURES

4.1 General. All sampling and analytical procedures were those
recommended by the United States Environmental Protection Agency and the
North Carolina Department of Natural Resources and Community Development.
Descriptions of the sampling equipment and procedures (extracted from 4o
CFR 60) are provided in Appendix D.

4.2 Sampling Points. The number and location of the sampling points
were determined according to EPA Method 1. The stack cross section was
_ divided into 18 equal areas with six sampling points on each of three

traverse axes, as shown in Figure 4-1.
4.3 Volumetric Air Flow Rates

4.3.1 Flue Gas Velocity. EPA Method 2 was used to take the velocity
measurements during the traverses of the stack cross section.

4.3.2 Flue Gas Composition. During run 3, a multipoint, integrated
flue gas sample was collected and analyzed using EPA Method 3; the analytical
results were used to determine the flue gas composition and molecular weight
for all runs.

4.3.3 Flue Gas Moisture. Moisture content was determined by analyzing

the sampling train impinger reagents according to the procedures outlined in
EPA Method 5.

4.4 Emissions Determinations. EPA Method 5 sampling and analytical
procedures were used to determine the particulate emissions. Each of the 18
points was sampled for 3.5 minutes, resulting in a net run time of 63
minutes.

4.5 Plume Opacity. The procedures outlined in EPA Method 9 were
followed in determining the plume opacity.

4.6 Equipment Calibration. Pertinent calibration data are provided in
Appendix C.
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APPENDIX A

TEST RESULTS AND EXAMPLE CALCULATIONS

ENTROPY



ISOKINETIC SAMPLING TRAIN FIELD DATA & RESULTS TABULATION

PLANT: Alliance Contracting Corporation, Durham, North Carolina

Theta
Dia

Cp

Pbar

Delta H

Vm
tm
Vm(std)

Vlie

Vw(istd)
XH20
Mfd
%C02
X02
%CO+N2
Md

Ms

Pg

Ps

ts
Delta p

vs

Qsd
Qaw

21

DATE SAMPLING LOCATION

5/26/88 Rotary Dryer System Stack
5/26/88 Rotary Dryer System Stack
5/26/88 Rotary Dryer System Stack

Run Start Time
Run Finish Time

Net Sampling Points

Net Run Time, Minutes

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor
Barometric Pressure, Inches Hg

Avg. Pressure Differential of
Orifice Meter, Inches H20

Volume of Metered Gas Sample, Dry ACF
Dry Gas Meter Temperature, Degrees F
Volume of Metered Gas Sample, Dry SCF*

Total Volume of Liquid Collected
in Impingers & Silica Gel, mL

Volume of Water Vapor, SCF*

Moisture Content, Percent by Volume
Dry Mole Fraction

Carbon Dioxide, Percent by Volume, Dry
Oxygen, Percent by Volume, Dry

CO + N2, Percent by Volume, Dry

Dry Molecular Weight, Lb/Lb-Mole

Wet Molecular Weight, Lb/Lb-Mole

Flue Gas Static Pressure, Inches H20

Absolute Flue Gas Press., Inches HG

Flue Gas Temperature, Degrees F

Average Velocity Head, Inches H20
Flue Gas Velocity, Feet/Second
Stack/Duct Area, Square Inches
Volumetric Air Flow Rate, Dry SCFM*
Volumetric Air Flow Rate, Wet ACFM

Isokinetic Sampling Rate, Percent

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

ENTROPY

- - - - -

Willis S. Nesbit
Willis S. Nesbit
Willis S. Nesbit

1 2 3
"800 ‘932 1105
905 1037 1220
18 18 18
63.00  63.00 63.00
0.309 0.309 0.309
0.840 0.840 0.840
1.010 1.010 1.010
29.80 29.80 29.80
2.877 2.866 2.691
61.356 61.974 60.094
79 86 89
60.866 60.690 58.502
174.0 169.0 172.5
8.190 7.955 8.120
11.9 11.6 12.2
0.881 0.884 0.878
3.1 3.1 3.1
16.7 16.7 16.7
80.2 80.2 80.2
29.16 29.16 29.16
27.84 27.87 27.80
-0.10 -0.13 -0.14
29.79 29.79 29.79
168 170 174
0.4280 0.4249 0.4006
4Lo.88 40.78 39.77
1,728 1,728 1,728
21,710 21,651 20,839
29,433 29,358 28,632

102.4 102.4 102.5

(continued next page)



Method 5 Results:

mg Catch, Milligrams
gr/DSCF Concentration, Grains per DSCF*
Lb/Hr Emi{ssion Rate, Lbs/Hour (PMRc)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

ENTROPY

9.5
0.002409
0.4482

-———

9.0
0.002289
0.4247

8.6
0.002269

0.4052



EXAMPLE TEST CALCULATIONS NO. 1 - 4

Rotary Dryer System Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

<3
8
n
t
a
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*
e
*
<
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*

(460 + tm)

(29.80 + 2.877/13.6)
17.64 * 1,010 * 61.356 * ~=~---mm—oommmmcon-- = 60.866 DSCF
(460 + 79)

Vm(std)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) = 0.04707 * Vic
Vw(std) = 0.04707 * 174.0 = 8.190 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

£H20 = 100 * Vw(std) / (Vw(std) + Vm(std))
8.190

AH20 = ——=ommmmmemmmeeee *100 = 11.9 %
8.190 + 60.866

DRY MOLE FRACTION OF FLUE GAS

Mfd

1 - %H20/100
Mfd

1 - 11.9/100 = 0.881

DRY MOLECULAR WEIGHT OF FLUE GAS

Md = %CO2 * 0.44 + %02 * 0.32 + X%CO+N2 * 0.28

Md = 3.1*0.44 + 16.7%*0.32 + 80.2%0.28 = 29.16 LB/LB-MOLE

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd) + (0.18 * %H20)

Ms = 29.16 * 0.881 + (0.18 * 11.9) = 27.84 LB/LB-MOLE

ENTROPY



ABSOLUTE FLUE GAS PRESSURE

Ps = Phar + Pg / 13.6

Ps = 29.80 + ( -0.1/ 13.6) = 29.79 IN. HG.

AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of avg sq. root]

0.4280 * (460 + 168)
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60 Tstd Ps
Qsd = ===- * Mfd * vs * A * —-me-ee- * omeeee
144 ts + 460 Pstd
60 : 528 29.79
Qsd = --- * 0.881 * 40.9 * 1,728.0 * -----emee- * laol
144 168 + 460 29.92

Qsd = 21,710 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDITIONS

Qaw = 60 / 144 * vs * A

Qaw = 60 / 144 * 4o.9 * 1,728.0 = 29,433 ACFM
PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 460) * Vm(std)

YT = =mm= ® e * e ————
Tstd 60 Ps * vs * Mfd * Theta * Area-nozzle, sq.ft.
29.92 100 ( 168 + 460) * 60.866

%] = —cme- # e ® e m e ——m———————————

528 60 29.79 * 40.9 * 0.881 * 63.00 * 0.0005208
%I = 102.4 %

ENTROPY



GRAINS PER DRY STANDARD CUBIC FOOT

7000 ngs
gr/DSCF = =m=mmm- ® e
453,592 Vm(std)
7000 9.5
gr/DSCF = =------ * mmmmeoe = 0.0024 gr/DSCF

453,592 60.866

POUNDS PER HOUR

Lb/Hr = 60 / 7000 * gr/DSCF * Qsd

Lb/Hr = 60/7000 * 0.0024 * 21,710 = 0.45 LB/HR

ENTROPY



APPENDIX B.1

B. FIELD AND ANALYTICAL DATA

1. Particulate

ENTROPY
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Preliminary Field Data

. DRAW HORIZONTAL LINE THROUGH DIAMETERS
| PLANT NAME ALLIANCE COMTRACTING CORP
) PL'AN ‘ \JA"AE ) 1f more than 8 and 2 diameters and if duct
i . ia. is less than 24", 8 or 9 points.
3 LOCA-”ON Tu&ﬂmf_/‘/c dia. is less than use B or 9 points
i VELOCITY PARTICULATE
. SAMPLING LOCATIONBAEHOWSE QUTLET STACK \\ N ot
. DUCT DEPTH ] o 8420
- FROM INSIDE FAR WALL TO OUTSIDE OF PORT __&___— 12 12
“" S 7 1.75
NPPLE LENGTH _Z .
DEPTH OF DUCT 4% — s ,
20
WIDTH (RECTANGULAR DUCT) 36 54 1.25
EQUIVALENT DIAMETER: 16
_ 2xDEPTHxWOTH _ 2( 4¢ M 36 ) _ [, 14 24 or 25
DE' DEPTH+WODTH ~ ( 4¢ + Jo )~ 4. | 2 0.5
DISTANCE FROM
Tl DOWNSTREAM
PORTS TO NEAREST ‘ESTEEAM y ——
DISTANCE
FLOW DISTURBANCE zl < .ot | rRow INsipE | FROM OUTSIDE
Point|{ DEPTH WALL OF PORT
DIAMETERS _ b LS A e = -~
. -
7l '] = 4
STACK AREA=___ 49K 3¢° = 128 w| [ |
zs0] (2 | (&
S 411 20 Z2-
LOCATION OF 'TRAVERSE POINTS IN CIRCULAR STACKS 4 Eg‘ 3 Zg 3 0
T 4 6 8 _ 1o 12 1sa 16 18 20 22 24 | 5 “Z¢
T7 6.7 4.4 3.2 2.6 2.1 1.8 1.6 1.6 1.3 1.1 1.1 5 16,9 Z@ 2g
2 25.0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 39 3.5 3.2 ;H{,
10 75.0 25.6 19.4 14.6 11.8 9.3 B.5 7.5 6.7 6.0 5.5 91.1 4'é
4:93.3 70.4 32.3 22.6 17.7 14.6 12,5 10,9 9.7 8.7 7.9 7
s - 85.4 67.7 34,2 25.0 20.1 16.9 14.6 12.9 11.6 10.5
6 95.6 80.6 65.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2 8
b 89.5 77.4 64.4 36.6 28.3 23.6 20.4 18.0 16.1
] 96.8 85.4 75.0 63.4 37.5 29.6 25.0 31.8 19.4 9
9 91.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0
1c 97.4 ©8.2 79.9 71.7 61.8 38.8 31.5 27.2
1 93.3 85.4 76.0 70.4 61.2 39.3 32.3 10
12 97.9 90.1 83.1 76.4 69.4 60.7 39.8
13 94.3 87.5 81.2 75.0 6B.5 60.2 ]
14 98.2 91.5 ©5.4 79.6 71.8 67.7
15 9s.1 89.1 83.5 78.2 72.8 12
16 98.4 92.5 87.1 82.0 77.0
17 95.6 90.3 B5.4 80.6 13
1e 98.6 93.3 88.4 83.9
19 . 96.1 91.) 86.8
20 98.7 94.0 89.5 14
21 96.5 92.1
2 98.9 94.5 15
23 96.8
24 98.9 6
. {7
OCATION OF TRAVERSE PONTS IN RECTANGULAR STACKS 18
2 3 & 89 10 11 12 19
T 25.0 16.7 12.5 %3 5.8 5.0 4.5 4.2
2 75.0 50.0 37.5 18.8 16.7 15.0 13.6 12.5 20
3 83.3 62.5 31.3 27.8 25.0 22.7 20.8
i 87.5 43.8 38.9 35.0 31.8 29.2
5 56.3 50.0 45.0 40.9 37.5 2l
6. 66.8 61.1 S55.0 50.0 45.8
7 81.3 72.2 65.0 59.1 54.2 22
8 93.8 83.3 75.0 68.2 62.5
9 9.4 85.0 77.3 70.8 23 .
ig 95.0 86.4 79.2 ! —_
95.5 87.5
12 95.8 24
NTROPY .
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ORSAT FIELD DATA - 9

Plant Name Mw W é_gzé*
Saimpling Location B@W M _Fuel Type
\v

Run and/or Sample No. 3 Leak Test? o~ Dates/zb/f? Operator_LISN)

Time of Time Cco 0 co 102 %C0 %Nz
Sample of Readgng Read?ng Reading
Collection | Analysis A B c B-A C-B 100-C
|05 1S:So 3.( 19-§ — 6.7 | —
- - 3. (4.8 — 6.7 | T
(226 | jg05 20 | 148 - 16§ —
Avg. 3’ Avg. ,6‘7 fa'}'
Run and/or Sample No. Leak Test? Date Operator
Time of Time co 0 co %0y %C0 %No
Sample of Readgng Read;ng Reading
Collection | Analysis A B c B-A C-B 100-C
Avg. Avg.
Run and/or Sample No. Leak Test? Date Operator
Time of Time Co 0 co %0, %C0 *N>
Sample of Readgng Readgng Reading
Collection ] Analysis A B C B-A C-B 100-C
Avg. Avg.




PARTICULATE FIELD.DATA 10

RUN NUMBER /

| commany NaME e
TIME START 0% 60
ADDRESS . =
SAMPL | NG Sl 4 . TIME FlNlﬂE_ﬁ-’
DATE TEAM x.m:n LISas TECHNICIANS /A

BAROMETRIC PRESSURE. IN. HG _ZT.8 ~ STATIC PRESSURE, IN. N0 = 0.(0
SAMPL ING TRAIN LEAK TEST VACUWM. IN. HG_/S o
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 2 O°PL Q0 00z

| PMENT CHECICS IDENT I F [CAT |ON_ NUMBERS

] 24| Yo7 3909
= rirors, rost.TEST ol vy S A—
2 OREAT SAMPLING SYSTEM waiLical Y T/C PROBE b
BAG SAMPLE BOX __2 ORSAT PUWF NA-
— nazrosocoures @ 110 5 | prome - TEDLAR BAG NE
FILTER # . NOMOGRAPH SET-UP NOMOGRAPH § LSV
[-02 J. g0
P 2 I e S
% MOISTURE REF. AP 0. 2%
PITOT oRIFICE GAS | Puwe |FILTER| 1Ne
READING! SETTING (AM). [ MeTER{vACUM | BOX | BXIT | sTACK |IK. . OHEcK
SAMPLE ] {amy, IN. H20 TOM®. [IN. HG(TEMP. | TEMP. | TEMP. |READINGS
| o T . lin. Hze! 1pEaLlacTuaL! Or  lgauee | Or Op S | -
A 1 o4 | 7.25 2. e72 ] 2 2651 0 | (4
z 7 3212151215 41 =2 %ZT _fz%—
3 02911921 195\ 71 21 264 | 5%
;r 7] _2_@3 72| /. 721 &1 2 Jéﬂé g?
0. 23 ;.85 785 T 12 %
J 4 ﬁ.é [. 92 J-gz 73 %— = 5% T3
B/ . S2-| 3.39| 3.3 21 Jp3] SE1 64
2z 9-5;- 3'16 2-}: 74 S| de3l s | 171
3 I¢ | 206 1 2.1 262l ST 147
4 : _2-440 2 qo ;JI %}é} /
< é%ﬁ 249 2.90 21 262 6ol 17
¢ 3.6 3.6 Zz[ 2] 24> 0 /ﬁ
/ ) AEND 2| 263} 60| 160 .~
- AN A IR AT 212eo1 Lo 1ie .
3 g 58l 2.85] 2. q | i 20— o\ (72
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PARTICULATE FIELD DATA

Mm)‘

{wm—%ﬁ:‘j—' Cgif-

TIME START i

TIME FINISH

SAMPL ING TRAIN LEAK TEST VACUAM, IN. HG

SAMPLING LOFAT, m__%aﬁ_w
DATE . LEADER __[S& ___ TEGHNICIANS o

BAROMETRIC PRESSURE, IN. M6 .. 27: 8 = STATIC PRESSURE,

Tt

IN. Hpo =0.(3

S

SAMPL ING TRAIN LEAK RATE, Cu. rT./MIN. _2.607 Q.00

EGU | PMENT OHECKS

IDENTIFICATION NUMBERS

PITOTS. PRE-TEST REAGENT -cx?_‘ﬂ_..mzz.: ]:lurrn __3_63__
PITOTS, POST-TEST scrEr Box _N-K v/ mEADOUT £.6
ORSAT SAMPLING SYSTEM UMBILICAL .._‘/.._5.2._._ T/C PROBE b: 2
BAG SAMPLE BOX ORSAT PUMP M
< nETOCOURLE € .L_. Sr | proBE '5: TEDLAR RAG oo &

NOMOGRAPH  § SN

FILTER & NOMOGRARY_SET.UP
%ﬂ drig 167 € FACTOR &>
g ' ‘ MueTER TR AL sTACK TOO 165
swoisTRE [ Rer. A L. 25
b _ . _f
DRY GAS | PITOT oRIFICE GAS | PUNP [FILTER| 1M
cLoeK METER, [READINGISETTING (AM], | METER [VACAM | BOX | BEXIT | STASK jiX.. o&eX
SAMPLE | TIME, READ NG {am), IN. H20 TOW. |[IN. HG TDW, TP, | TP, |READINGS
iy IMIN, Su. FT. |IN. Hzo! 1DEAL iACTUAL © Sy | -

3.4 |

3

-— e -
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PARTICULATE FIELD DATA

12

COMPANY NAME @ Corye . RUN NMBER _ 2
ADDRESS . vE 4 TIME sTART _//:9
SAMPL ING L oN - . TiME FinisH [2:2Y
DATE LEADER _WSN ____ reamicians _Jwm
RARCMETRIC PRESSURE, IN. MG _ 2ZT:& = STATIC PRESSURE. IN. H0 —o.1q

SAMPL ING TRAIN LEAX TEST VACUM, IN. HG. IS 4

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. (. 995 0. o0

_.-.érm. PRE - TEST

EQU I PMENT CHECIOS |DENT | F 1CATION NUMBERS

neacent mox 24 nozmx 497  oisecren 399

= EAITDADV

—— PITOTS, POST-TEST meTER Box N T/C READOUT _ -6
—ZPREAT SAMPLING SYSTEM UMBILICAL T/C PROBE 6./
=< TEDLAR BAG | saweLx mox_ 3 ORSAT PUMF &
= rarmvocourLs € L7 OF | mmons s. TEDLAR BAG 2]
FILTER # TARE - NOMOGRAPH _SET-UP NOMOGRAPH  § . USN
E 767 A8 7> dHg /iz ¢ FACTOR _97%___
METER AcK TO® [ 62
v totsmme 1 oy 5- 33
DRY GAS | mP1TOT oRIFiCE GAS | Puwe |FILTER| 1Ne.
CLock| METER |READING!SETTING (AM),| METER|{VACUUM| BOX | EXIT | STAGK [LX..omex
SAMPLE :::‘g, ?l:. (AP}, IN. ll-llg 'rg:o. IN. HGITEHP. 1?" 'rg: READ INGS
LEQINT -  FT. JIN. H0! IDEALIACTUAL| ¥ I|GAUGE | ¥ r r |
LA [ 8411 & 2 £l o2 172
z 7AW Z ég; oz 172
3 /.6 Z 2%" G0 7
s ASANRSE R A T AN
L : > o i
=t Z2pl22¢ R A ST T2 T AN
B/ 2. gz.'% <7 2 | 90| 601 [J0
. 2.9012.401 %4 2601 621 17
3 ?—?:’1'2-7 9‘1.7? =] % 2621 @z “'ip;
4 .90 | 2.0 g 263 62| (7]
[ . %‘71 | 2.74 I F1 2651 621 (70
¢ : : -2 | 3% ;f }z 170
c I - JE. . 2401 . A =| (70 ,
L S %&Tﬁﬁ% 2w A woallitee
3 1 7 : 05212 ¢H 3 92 Z £ | (73] Re sAr—
f llog | 2970 | 2. 3dz 2 4o ALl 4| 26 EZa I
g | ¢ >%:.6% | U541 25013.56] 4 41 264] 6L 1 (8]
¢t k| 27 42 O 4813 121 3.8 4 L1 2e¢ | _6d 1 (77
e3foreilg 4. O2 |
|
|
l
i l
| i I ~
l | | ) i |
_ L | |
(0. 09 ¢ 4ol .09 €5 0 |
TFe10100 - < ——2 ’ Lt
" 8/86 - Vi - (7AP) A T™ Ty
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PARTICULATE SAMPLING LABORATORY RESULTS

Plant Name: ALLTANCE EE]l Ret# 5911

Sampling Location: Baghouse Stack

Date Received: 5/27 Date Analyzed: 5/31 Reagent Box(es): 024}

Run Number 1 2 3
Rur Date S/26 5/26 5/26
Sample ID/Container # F&R 2083 F&R 2103 F&R 2137
SRRESREIRE HERRSDREEn SREBRESRERES
97.6424 97.7653 98.7799
97.46428 97.74655 98.7799
Tare Weight., g. 97.1426 97.2641 98,2837
t 3 ¢+ 14+ 33 414 STEWRRINE R R E SRESZSEEESER
SAMPLE WT., g. 0.4998 0.5012 0.49462

Sample ID/Container #

BBERBEIEERIEE SBRERREmERE BEEEBRTEIRE
0.0000 0.0000 0.0000
Tare Wt., g.
SREDZERERIE RN IR 08 0 I A BRESSRBIEINS
SAMPLE WT., g« 0.0000 0.0000 0, 0000
Sum of Particulate, mg. 499.8 501.2 496.2
Total Filter Tare, mg. 489.9 491.8 487.2
Blank Residue, mg. ( 200 ml) 0.4 (175 ml) 0.4 { 200 ml) 0.4
ASRERRRREEDR TEBTRE R EE SEERRESERES
TOTAL PARTICULATE CATCH, mg. 9.5 9.0 8.6
Blank Beaker # 2003 ~-=_ggend-—- Notes and Comments
Final wt., mg. 99544.3 = Final Weight
Tare wt., mg. 99545.9 L = Loose Particulate
Residue, mg. 0.4 F = Filter D = Dish
Volume, ml. 200 R = Rinse P = Pan

Concentration, mg/ml 0.002

ENTROPY



MOISTURE SAMPLING LABORATORY RESULTS

- 14

Plant Name:
Sampling Location:

Date Received: S/27

ALLIANCE

Baghouse Stack

Date Analyzed: 5/27

EEI Ref# 5911

Reagent Box (es): 0241

Run Number 1 2 3
Run Date 5/26 5/26 S5/26
ANALYSIS OF MOISTURE CATCH
Reagent 1 ( H20
Final Weight, g. 350.0 337.0 340.0
Tared Weight, g. 200.0 200.0 200.0
-+t 1431 11 SEESERREISE mESEESSESS
Water Catch,g. 150.0 137.0 140.0
Reagent 2 ( )
Final Weight, g.
Tared Weight, g.
sSaEaESEnEE AT ES nERESERE=E:
Water Catch,g. 0.0 0.0 0.0
Reagent 3 ( )
Final Weight, g.
Tared Weight, g.
EREREESSEZS ZEmIRmSImERE BIERSEIERER
Water Catch,q. 0.0 0.0 0.0
CONDENSED WATER, g. 150.0 137.0 140,0
Silica Gel:
Final Weight, g. 224,0 232.0 232.5
Tared Weight, g. 200.0 200, 0 200.0
TTVRIRETZE= zEmERZEERE 441+ -4-+ 3+
ADSORBED WATER, g. 24,0 32.0 32.5
TOTAL WATER COLLECTED, g. 174,0 169.0 172.5



CUSTODY SHEET FOR REAGENT BOX # 024 (

Locked? 34

Date of Makeup shz Initials ﬂ\%
Individual Tare of Reag;nt: 200 mist of M0
Individual Tare of Reagent: mls. of
Individual Silica Gel Tare Weight 200 gms.
PLANT NAME MMWU WJ
SAMPLING LOCATION Dearoose [y
Run Date Initials Locked? Date $ S. Gel| Initials| Locked?
Number Used ' . Cleanup| Spent
[ 1l | w | & [Ps | 70 | pasy | o
2 ol | v/ | |Pee | 70 | USW |
% | hefe | WwSH |~ el | 70 | s |

Date Initials Locked?
Received in Lab gﬂm[ v

Sampling Method:

M-5

Zero & Span Balance

Initials v~

Filter Tare Used.
% Weight on
(grgms) Test

Remarks:

E NTROPY
NVIRONMENTALISTS,INC.

358 .11 {
L4 4918 _2
e1l76 4872 _ 3




APPENDIX B.2

B. FIELD AND ANALYTICAL DATA

2. Plume Opacity

ENTROPY
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VISIBLE EMISSIONS
EVALUATOR

This is 1o certij}’ that

e WS
met the specifications of Federal. ‘Rrefe:téqifet.{MQtﬂbdf'?’? and qualified as a visible
emissions evaluator. Maximdn deéviation on whyte und black smoke did not exceed 7.5%
opacity and no single errorextéeding 15 %:éfgiiéit}fwhs-i‘ncurfed during the certification

test conducted by Eastern’Technical Associdtes of Raleigh, North Carolina. This
certificate is valid for six months. from date ofissuee IR
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VISIBLE EMISSION OBSERVATION FORM No. 092
COMPANY NAME OBSERVATION DATE START TME END TWME
| Allt enc e (o_v_;gfrudfvw Corp 520 -88 o8 29 0851
STREET ADDRESS ° 15 30 45 COMMENTS
Clune  Ave -
- oo |2lo
oY STATE F) BioRlellelke.
Dur | o N.C. 3 O O oOlo
PHONE (KEY SOURCE 1D NUMBER )
(e comTED OO0 |O O
PROCESS EQUPMENT 2 : oreiume MODE s 1O O DO
) . d \ [
CONTROL eozj;ukem P K OPERATING ugoe s 10 101010
Dey heyser Tinimy, 1010 |2|D
DESCRIBE EMISSION POINT - e lO 0O |O
3wy Bo.‘g havse  shaube s DO O O
| w QIO (OO
| HEIGHT Aaov:;: GROUND LEVEL :e:m Zn:u\*lve 'r: :sss;v;a "o o @ o
DISTANGE FROM OBSERVER | DIRECTION FROM OBSERVER e | O leol5 10
san G0 e 180 san N W e nJW slolololo
DESCRIBE EMISSIONS )
| sut No u\‘..b\-t.. éwis{:sv‘fsnu : “10 0|0 g
EMISSION COLOR,, I L‘ WATER DROPLET PLUME 510 | OO
" tm"" :J et R Detacred |
:;NT INTHE PLUMEEn:T wmcufmcm WAS D;EWNED e (D OO |0
s 1" Ao shgem ) Anover SEEI v |O |O |O 1O
[, .RIBE PLUME BACKGROUND 8| 0 O O
cev Sle clor sk .
z:gxsnouno cow; E;v CONDITIONS V'L w [ O O|0 |0
sun Bluez Sk gy D% 52\4 san Cle~r &g Clan’/ » |0 || 5
WIND SPEED A WIND DIRECTION
san 3-5  End 3-5 sut  N\) S~ Ena t\) 2 O @, o 10
AMBIENT TEME WET BULB TEMP RH, percent
sun 5L 5%°F Wl 2|10 0|00
20101010
;‘E:; — SOURCE LAYOUT SKETCH Draw North Arow | I ololo S
o, % @ |=lolololo
= OO0 |0
Emission Point 27 o O o 0
2| OS5 |00
» 1 Q002
; 20| Q|0 |0
OBSERVER'S NAME (PRINT)
a Observer's Position Paui A Mrrs/
ossevssmmuae tmraY 58
ORGANIZATION
b Fastern TJechnic wl A ssol.
CERTIFIED BY DATE
T ADDITIONAL INFORMATION - geen Te chnienl Asscricten -9
Visihlee opmiggiwVs  Light broww Eask 2 8¢e
! whon  Seevt Slaw ¥ Angle ._’a CONTINUED ON VEO FORM NUMBER O|D|3




Test ~ 2

) VISIBLE EMISSION OBSERVATION FORM N OO1 18
COMPANY NAME oasenwmon oA START TIME B0 %E °
! AlNjimeg ( gwsdivdiom CovD ‘és 0759 08
STREET ADDRESS 0 18 0 45 COMMENTS
p\uw\ A MIN
: 1 | O o || O
2 STATE % 2|5 |0 |9 O
e L [o1010]0
<ol ol@ 10
PROCESS EGUPMENT opeams MODE s |lo|O|O
¥ -,
‘CONTROL Eéu%-;:NT = opem:‘mvé MGOE ¢ 1 O 0 0 0
Daa hos e 4 UNNp o 1| | O oo
SESCAISE EMISSION PORT , T/ s OO |0 |O
Bk‘\' house—  shmde 7% 3 s |lo |l | DO |0
, wllOo|lo |00
HEIGHT ABOVE GROUND LEVE HEIGHT RELATIVE TO OBSERVER
el P Ol Par v | I Fo R~ AR - R0
DISTANGE FROM OBSERVER DIRECTION FROM OBSERVER vlO || O|D
Stant j@ End IGU Stan Ea N WD wlO 10 olo
:E:cmzims:mﬁ““ ™ No Visite Cwisiins «0 10 0|0
EMISSION COLOR IF WATER DROPLET PLUME y, s | Ol OO |O
Swn = End Attached [ e OO0 D
POINT IN THE PLUME AT WHICH OP AS DETERMINED
5 ] ! Ahou M 1! Aoose Shuk v|lOOlo|le O
_RIBE PLUME BACKGROUND LB NolNe, Ol
wn ] .
2ACKGR006N:)J:;LOR sy E;v %;Nes sk w|O O |00
San  DIL En Bl | gon Coav e (o 2O |0 O
WIND SPEED WIND DIRECTION .
san -7 M”End Y: 1 san N e N i lelke, g ()
AMBIENT TEMP WET BULB TEMP | W, peroent 20O O
sun 60°¢ e SI°F Y3 ¢
Stack SOURCE LAYOUT SKETCH Oraw North Arrow : @ g 8 g
= @ |16
Sun + / 2 O (o) O O
Wind - 26 0 0 O O
X l Emission Point 2 O O O O
0|0 |0 |0
» 0|0 |0
» | |O|O|C
W(PRM;F
Observer's Position aul An 1h on "‘ M' nov
Pt N 2¢-88
ORGANIZATION
Sun Location Line - EaS‘e ria '&CL\M\‘L// HAss e
- DATE
{; ADDITIONAL INFORMATION CEH“F%::M Technical Assoe #9/ 88
i Yana pad le ~o CONTINUED ON VEO FORM NUMBER ' ololal




e EVALUATOR M EVALUATION DATE _S-/ -9 -

E METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION
AGENCY:NC.  FACILITY: Alliance Comtrating Goo TEST DATE: S-26- 88
R ~—t I - .
PROCESS TESTED (SCC): ) cot®lpeone T2 Mo Spec’s Al
Rnk«;/L -D"l,lf—-/ —s Stk - A’*"“’-‘:,Eﬁ e
TEST RESULTS/PROCESS RATES/EMISSION FACTOR RATINGS:
Emssion Emissio i (o A
] 0.4 8¢ 00 ~
%7, O ,4z47 0,00243
0, 108% 5,003
TR D mo
PROCESS RATE <= BACK-HALF | N/A
is process rate during testing : if any, what method was used to
reprgsontativo of normal operations catch and recover corxensible matter
|77 5 +h El 4t able  oaly
FLOMW/STREAM ANALYSIS =, /

Methods 1-4 or equivalent (including traverse
and port illustrations, cyclonic flow

determination, MW and moisture calculations) EQUI_PMENT <
performed to atlow calculation of emission borosilicate glass probe liner, quartz fiber filter

rates at standard conditions
| \/d:i ports O?b/Por‘.r

=y spY AP Tgmwg’n/

2 (o, 6. v CALIBRATION were both pre- and
gy "’ post-test calibrations performed for
meter box \/ 3
FIELD DATA =
is field data on standard forms, and
does raw data correspond with printout pitot tube ;
temperature sensor 5
SAMPLING DURATION = nozzle (3 #) =
must have at least 3 runs, each 2 1 hour /
duration, with sampling 2 2 minutes at each\/
traverse point, and total sampling volume 2 30 ds¢f” =

, LEAK CHECKS p—
3.5 min /‘P+’ pretest optional; post-test, conducted at vacuum
) > highest sampling vacuum, leakage rate < 0.02 cfm
or 4% of average sampling rate

SAMPLING TEMPERATURE ;)_

both probe and filter must be maintained at :

248 & 25°F or other temperature specified in NSPS gc'-elt\zlnfsblank walyzed, < 0.001% evidn 5
ISOKINETICS

within 100£10X for all runs = SAMPLE PREP 3

filter des\i?xion and tare l7i.hts documented




-

€57

20

VISIBLE EMISSION OBSERVATION FORM No. OO 3
COMPANY NAME OBSERVATION DATE START TIME ENOTME
All o Conshaukion Corp 5-26-68 o 8{7 o903
|  STREET ADDRESS 0 s 2 - COMMENTS
MIN
v o|lo |9 | @
cITY STATE _ F 2 | O o O O
B\X N N.C. 3 O O O O
PHONE (KEY CONTACT) SOURCE 10 NUMBER O
Do |lo |0
PROCESS EQUIPMENT opsglnmuooe s 1O 1o 0 |©
Rk Kiln wn s
CONTROL egdﬁirmem OPERATING MODE O O o O (
Banq hovrs Poanim, O | O f\AC‘( oA Test
DESCRIBE EMISSION POINT .y s
— '&\' Nowse stak ‘~/ X3 o
10
'HEIGHT ABOVE GROUND LEVEL HEIGHT neu\'-;ve TO OBSERVER "
28 san 23 Enda 273
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 12
st IGo’ e IQD' Sat N W End  NW "
DESCRIBE EMISSIONS ] ”
Stan No Uisible EmaSt™End  NO LB PN Y
| EMISSION COLOR F WATER DROPLET PLUME 15
sun NoWE e NOVE | agachedtd Detached (& "
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
| s 1! Doose. stake B 7 Pnove Stwd || 4
AIBE PLUME BACKGROUND 18
s Sk End d"/5/¢4—|
BACKGROUND COLOR SKY CONOITIONS 9
stan Bl tnd Blvae  |san Clee~v g (ler’ 20
WIND SPEED ~ o | VIND DIRECTION
san 3™ Ena 39 Start End W) z
AMBIENT TEMP S WET BULB ;eup RAH, percent 22
sun S sL°F F
an SY ¥ End l[l -
Stack SOURCE LAYOUT SKETCH Draw North Arrow
with 24
Plume
Sun 4 O 25
wind —a
2
/ Emission Point 27
/ 28
@ -
u 30

Observer's Position

PN A Minor

e

AVER'S SIGNATU DATE
fonier OBSE! ?O& R§77{&-——- 5—26~88
____________ o : ( 4 L.'a.-\ P
Sun Location Line Fadanrt Technt s ssv S

s CERTFIED BY __ | _ o bo DATE _
i ADUITIONAL INFORMATION Egdorn (2 cwnveal  Agsotieted c-26-88

. o CONTINUED ON VEO FORM NUMBER

Sm&& A o 7
i
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VISIBLE EMISSION OBSERVATION FORM No. OO ,.,
COMPANY NANE OBSERVATION OATE ¢ e 270 - m; oo
i Allronwe (on leuwtign _Corp - S -26-80 1% [
STREET ADDRESS . ? ‘ + - (] 15 0 45 COMMENTS
ST,
3 UM Tolo o O
crry STATE 26 21 Q|0 10| O
Durh e N .(.‘O-N L ol | O
PHONE (KEY CONTACT) SOURCE Tolo o o)
PROCESS EQUIPMENT OPERATING MODE s |1O|O|O0 | O
_Rdten Kiin Chdulbae e | O |0
)
CONTROL EQUIPMENT OPERATING MODE
DESCRIBE E'MISSION’ PONT ke s 1O | O 0|0
3'x 4 ' Baq house Slaw sl lololo
, 0wlO |0 1O|O
" HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER
28’ sun 23 e 2%’ "0 101910
DISTANGE FROM OBSERVER |, | DIRECTION FROM OBSERVER 2 OO0 |0 O
san 10" e 180 san NW  end N w|lO|O olo
z::cmse EMISSlON:S  pemeim W8 /b : w|lO| OO0
"EMISSION COLOR ' WATER DROPLET PLUME A le) o\l |O
san Noneg, End Antached () omd\/ w| OO o o
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
i_s 3’ Aboss Sk el 3 Avove shud¢ Pyl v Oo|l0|0 (O
'RIBE PLUME BACKGROUND sl | O Q10
Clenr Sk
n (loov/ %Y :
Z:cx(snouni,:c\!{on E:;v CONOITIONS vn| g1 010 |©
san Bloe End Blva  |swn Cloov End e 20| | O <
WIND SPEED " "] WIND DIRECTION
san 3-% "™ e 35 lsam N ga N 2 |0 | O o
AMBIENT TEWP WET BULS TEMP RH., percent 2zl |00 |O
s SE°F e S571°° F =lol0 olo
Z‘:'a:k — SOURCE LAYOUT SKETCH Draw North Amow | [~~~ Oolololo
lume
Sun 4 @ O |00 |0
wind - / % |0 o O o)
Emission Point 27 o O O o
s |0 |O|O
— » 1O |0 |CI1O
» |0 ||Q10
[OBSERVER'S NAME wma
Observer's Positi M, A' M 1120 ~
~ o OBSERVER'S rmwns — mre{ .-
ORGANIZATION ""é’ﬁ'
Sun Locafion Line Shecn jg_chn 7 Asgo LJM
L_ CERTIFIED BY DATE
ADDITIONAL INFORMATION = gore g haical Agsec. - 2-9-8
N CONTINUED ON VEO FORM NUMBER olols




“Test T & | 23

VISIBLE EMISSION OBSERVATION FORM No. OOb
COMPANY NAME OBSERVATION DATE START TIEO END TWE
o _Alliowce Covgdsoction Cor D S-16- 0% 10:3 /03¢
STREET - TS
g l ' _? ,U/V\ 5-4_ - [} 15 0 COMME!
- o0 |0 |09
cIY STATE 20 2 10 |©|10 | O
“\} A [ L. 3
PHONE (KEY CONTACT) SOURCE 1D NUMBER o110 o o
_ s 10O |O0|lolo
PROCESS EQUIPMENT OPERATING MODE s 1 OO0l O0|O
o &,/ Lovwery
CONTROL EQUIPMENT L OPERATING MOBE 1O 0|0 o
é:’ begg&, { o - 7 | O > @) O
DESCRIBE EMISSION POINT - 8 | © End of Test
L 3/« Y ‘ ‘6“1 house 4&.4\9 0
. 10
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO oassavsu,a "
o Zg/ Stan 20’ Ed Zo
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 12
sar /807 ena  /80° |swn NW  Ew N WU "
DESCRIBE EMISSIONS i
san  NO yisible Bwstimg End - (o vizinl—ewsTourD 14
EMISSION COLOR IF WATER DROPLET PLUME NO 15
Start Ne. End  AYowe tAtached [ Detached [
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16
s 2" Anpve shekFeh . 3 Avoue Sheck v
AIBE PLUME BACKGROUND 18
Sun __ Blue. sk End  Blue Sk
BACKGROUND COLOR ' SKY CONDITIONS ! b
sun Blue v Bloe |sat Cleav e Cleev 20
WIND SPEED g | WIND DIRECTION
Stan 35 End 3-% ™| stan nNE et NE 2
AMBIENT TEMP WET BULB TEMP RH, percent 22
e 59 e 5{F| Y4 °F 5
i:y'a:k — SOURCE LAYOUT SKETCH Draw North Amow ”
2lume
Sun 4§ _ @ 25
glnd — / "
mission Pont 27
= 28
; : ' OBSERVER'S NAME (PRINT) B
Observer's Position PM ‘ A‘ M 14 0\/
OBSERVER'S SIGNATURE DATE
w” @&Q o — 526 -8%
___________ ORGANIZATION
Sun LYkRtion Line Eastren Tech meal AsSce rated
DDITIONAL INFORMATION CERTIFIED BY DATE
| €actova. Tochne el gsg@k& 3-7288
r* ‘.Io S‘w“' AV\‘)L" CONTINUED ON VEO FORM NUMBER
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VISIBLE EMISSION OBSERVATION FORM No. oo~7
"COMPANY NAME OBSERVATION DATE START TME END TIME
_ Alliaes, (ongteockm Ccrp_ y-26 -88 103 13>
STREET ADORESS . COMME
34 Plum st N R i
||| Olo
crrv‘)u STA5 < 3 : OO [© |0
pnon;e (x;v CONTACT) SOURCE 1D NUMBER 210 |0 |0 O
_ sl OO | O
"PROCESS EQUIPMENT ops:a?mns MOOE s | ©O| 0|0 | O
1/
'c_oi?a"éfégﬁ'.lé@ kil OPER:TVI'N"-G“M?ISE ¢ 10 00|00
&41 h O\ S fu\nw?, 7 O O O o
DESCRIBE EMISSION POINT s 10|00 |
e 31xY Baqhosse sbk TS 0o O
o | v (11010
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER
__Z@’ san 20° End 20 "ol 1010
DISTANCE FROM OBSERVER DIRECTION FROM ossenve; 2lo|lo|lOo|O
e e “lololo]o
S
Stan Jone End NDNQ v iQ O QOO
EMISSION cg:.oa F WATER DROPLET PLUME NJ O s|lo|lOo|lol|lo
st NoN NON @ | Anached 1. Detached L
P:m N ;ne PLUMEEn:T WHICH OPACITY WAS o[e‘Tsmueo L vl | © 10|10
N 3' Abuue S%M,EM 3 'Ahsue S(’avkcp»?_ 710 |10 Q
-RIBE PLUME BACKGROUND vslo OO0 |0
Stan S ¢l Sk ,
"s"i‘éxsn%':o.:omn H?;L«, E;v couon;:s/ c y IO | O
san Ol g san Cle~r g lee—
wT:o SPEED = w::o DIRECTION = 10010 1O
sun 417 ea 3-S5 s NE e NE [[2[O1O0 |0 |O
AMBIENT TEMP WET BULB TEMP RH, percent
oo O R el ICVEICIE
Stack SOURCE LAYOUT SKETCH Draw North Arow
e @ #1000 0|
Sun + 25 o O O O
Wing <o
» OO0 O |O
Emission Point 710 O (&N Ne)
2|0 | OlO|O
21O |0 |O
| OO0 | O
OBSERVER'S NAME (PRINT)
. Va A. Mrne
OBSERVER'S SIGNATURE DATE
Lot e §-26-68
ORGANIZATION
_ Easdern  tochn ic,af Ass a.v‘cv""S
- CERTIFIED BY DATE
ADDITIONAL INFORMATION Fodernr Tedimin] Associees 3-7-88
B W° ek \ CONTINUED ON VEO FORM NUMBER oleia
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VISIBLE EMISSION OBSERVATION FORM No. 008 -
COMPANY NAME ) OBSERVATION DATE START TME END TME
, Alliowce. Consfrobion Corp. 5-20-38 n3d b2 13
STREET ADDRESS
2/ Plow  Sh -~ 0 1 | %3 | 4 COMMENTS
OO O
oIy . sm'r’iJ F 2 O (O |O | O
e L. .
PHONP(;)E: CONTACT) SOURCE 1D NUMBER 210 % (a) %
‘1O
PROCESS EQUIPMENT GPERATING MODE slpoplo|l©o | O
ey Kl A
CONTROL EQUIPMENT ope%a:t:: I:;_‘Dé/ c|lO|Q |0 |O
DESCRIBE EMISSION POINT , h s 1O |0 |o
o Tx 4 Bey hoow shde |STH T OO
"HEIGHT ABO {GHT RELATIVE TO OBSERVER 1010 10 =
HT ABOVE GROUND LEVEL HE ELAT VE
. ____' san 2o’ Enda 290 ’ "lO O |0 g
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 2 | O O O
san  [B07 Ena 180‘ sun N e NW
DESCRIBE EMISSIONS PlOlo 10O
_Stan NonNE B NONG- “IOo|lO|O|O
EMlsso:& cou;f IF WATER DROPLET PLUME IO slD|lo|®© Q
N Attached [} Detached L
:-:;u N Tf.e Pa.umsen:r WHICH OPACITY WAS o;emueo . L v OO0 0O @
K 2 Arose ST e 3lpbwe S opegy |y ololo]o
" RIBE PLUME BACKGROUND v lolOo|0]o
n cl S Clerr S
—g‘:—cxsnouuoecgfon ey Esno:v CONDITIONS kﬂ' IO 0|0
jv';“‘o s%e‘e\;v*w Bloe 3::0 du/mm m Cleev” [0 [D*0]O N 59 s top
san - e Y1 s NE ea NE 2101010 *2o2 steet
AMBIENT TEMP WET BULB TEMP RH, percent .
san  (0Y °P eng L8 ¢ 58° 7 21O |0 |'O
s|lololo o
Stack SOURCE LAYOUT SKETCH Oraw North Arrow =
Fiime T— #»|lo|0I0 1O
iu:d 4+ @ 5|90 |0 J
- s 0l0|0|0O
@ Emission Point 27 o Q (@) <
ri 2|l0l0|D|a
= » 10|00 |0
*»1 01010 D
OBSERVER'S NAME

Observer's Position

| _A. Mwo/

i3

OBSE| R'S SIGNATURE DATE
$-26-88
ORGANIZATION
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QUALITY ASSURANCE PROCEDURES

General. ~ Each item of field test equipment purchased or constructed by
Entropy is assigned a unique, permanent identification number. New items for
which calibration is required are calibrated before initial field use.
Equipment whoée calibration status may change with use or with time is
inspected in the field before testing begins, and again upon return from each
field use. When an item of equipment is found to be out of calibration, it
ig adjusted and recalibrated or retired from service. All equipment is
periodically recalibrated in full, regardless of the outcome of these regular
inspections. _

Calibnations are conducted in a manner and at a frequency which meet or
exceed U. S. EPA specifications. Entropy follows the calibration procedures
outlined infEPA Reference Methods, and those recommended within the Quality
Assurance Handbook for Air Pollution Measurement Systems: Volume III
(EPA~600/4-77-02Tb, August, 1977). When the Reference Methods are
inapplicable, Entropy uses methods such as those prescribed by the American
Society for Testing and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms,
which are checked for completeness and accuracy by the Quality Assurance
Manager or the Quality Assurance Director. Data reduction and subsequent
calculations are performed using Entropy's in-house computer facilities.
Calculations are generally performed at least twice as a check for accuracy.
Copies of calibration data are included in the test or project reports.

Inspeétion and Maintenance. An effective preventive maintenance program
is necessary to ensure data quality. Each item of equipment returning from
the field is'inspected before it,is returned to storage. During the course
of these inspections, items are cleaned, repaired, reconditioned, and

recalibrated where necessary.

Each item of equipment transported to the field for this test program
was inspected again before being packed. Entropy performs these quality
assurance activities prior to departure for the job site to detect equipment
problems which may originate during periods of storage. This minimizes lost
time on site due to equipment failure.

ENTROPY
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Occasional equipment failure in the field is unavoidable despite the
most rigorous inspection and maintenance procedures. For this reason,
Entropy routinely transports sufficient backup equipment to the job site to
have complete redundancy of all critical sampling train components.

Calibration. Emissions sampling equipment that requires calibration
includes the nozzle, pitot tube, pressure gauges, thermometers, flow meters,
dry gas meters, and barometers. The following sections elaborate on the
calibration procedures followed by Entropy for these items of equipment.
Calibration data for the specific items of equipment used for this test
program follow the text.

Nozzles. Each probe nozzle is uniquely and permanently identified at
the time of purchase, and calibrated before initial field use. The inside
diameter of the nozzle is measured to the nearest 0.001 in. using a
micrometer. Five measurements are made using different diameters each time.
If the difference between the high and the low numbers does not exceed 0.004
inch, the average of the five measurements is used. If the difference
exceeds this amount, or when the nozzle becomes nicked, dented, or corroded,
the nozzle is reshaped, sharpened, and recalibrated.

f

Pitot Tubes. All Type S pitot tubes used by Entropy, whether separate
or attached to a sampling probe, are constructed in-house or by Nutech
Corporation. Each pitot is calibrated when new in accordance with the
geometry standards contained in EPA Reference Method 2. A Type S pitot tube,
constructed and positioned according to these standards, will have a
coefficient of 0.84 + 0.02. This coefficient should not change as long as
the pitot tube is not damaged. '

Each pitot tube is inspected visually before it is transported to the
field. 1f this inspection indicates damage or raises doubt that the pitot
remains in accordance with the EPA geometry standards, the pitot tube is not
used until it has been refurbished and recalibrated.

Differential Pressure Gaggg_. Some meter consoles used by Entropy are
equipped with 10 in. W.C. inclined-vertical manometers. Fluid manometers

ENTROPY
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do not require calibration other than leak checks. Manometers are
leak-checked in the field prior to each test series, and again upon return
from the field.

Most of Entropy's meter consoles are equipped with Magnehelic
differential pressure gauges. Each set of gauges is calibrated initially
over its full range, 0-10 inches W.C. After each field use, the calibration
of the gauge set is checked against an inclined manometer at the average
delta p encountered during the tést. If the agreement is within + 5 percent,
the calibration is acceptable. '

Thermometers

Impinger Thermometer. On site, prior to the start of testing, the
thermometer used to monitor the temperature of the gas leaving the last
impinger is compared with a mercury-in-glass thermometer which meets ASTM E-1
specifications. The impinger thermometef is adjusted if necessary until it
agrees within 2°F of the reference thermometer. (If the thermometer is not
adjustable, it is labeled with a correction factor).

Dry Gas Meter Thermometer. The thermometer used to measure the
temperature of the metered gas sample is checked prior to each field trip

against an ASTM mercury-in-glass thermometer. The dry gas meter thermometer
is acceptable if the values agree within 5.4°F. Thermometers not meeting
this requirement are adjusted or labeled with a correction factor.

Flue Gas Temperature Sensor. All thermocouples employed by Entropy for

the measurement of flue gas temperatures are calibrated upon receipt.
Initial calibrations are performed at three points (ice bath, boiling water,
and hot oil). An ASTM mercury-in-glass thermometer is used as a reference.
The thermocouple is acceptable if the agreement is within 1.5 percent
(absolute) at each of the three calibration points.

On site, prior to the start of testing, the reading from the stack gas
thermocouple~-potentiometer combination is compared with a mercury-in-glass
reference thermometer. If the two agree within 1.5 percent (absolute), the
thermocouple and potentiometer are considered to be in proper working order
for the test series.

ENTROPY
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After each field use, the thermocouple-potentiometer system is compared
with an ASTM mercury-in-glass reference thermometer at a temperature within
10 percent of-the average absolute flue gas temperature. If the absolute
temperatures agree within 1.5 percent, the temperature data are considered
valid.

Dry Gas Meter and Orifice. The dry gas meter and orifice are calibrated
simultaneously. There are two calibration procedures. The full calibration
is a complete laboratory procedure used to obtain the calibration factor of
the dry gas meter before its first use and periodically thereafter. Full
calibrations are performed at three different orifice settings (flow rates).
A simpler procedure, the posttest calibration, is designed to check whether
the calibration factor has changéd. Posttest calibrations are performed
after each field test series at an intermediate orifice setting (based on the
test data){and at the maximum vacuum reached during the test.

Entroﬁy uses as a transfer standard a dry gas meter that is calibrated
annually ajainst a spirometer. During the annual calibration, triplicate
calibratioq iuns are performed at seven flow rates ranging from 0.25 to
1.40 cfm.

Dry Gas Meter. Each meteripng system receives a full calibration at the
time of purchase, and a posttest calibration after each field use. If the
calibration factor, Y, deviates by less than five percent from the initial
value, the - test data are acceptable. If Y deviates by more than five
percent, the meter is recalibrated and the meter coefficient (initial or
recalibrated) that yields the lowest sample volume for the test runs is used.

EPA Reference Method 5 calls for another full calibration anytime the
posttest calibration check indicates that Y has changed by more than five
percent. Standard practice at Entropy is to recalibrate the dry gas meter
anytime Y is found to be outside the range 0.98 < Y < 1.02.

Orifice. An orifice calibration factor is calculated for each flow
setting during a full calibration. If the range of values does not vary by
more than 0.15 in. H,O over the range of 0.4 to 4.0 in. H,0, the arithmetic

2 2
average of the values obtained during the calibration is used.
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Each field barometer is adjusted before each test series to

Barometer.
The reference

agree within + 0.1 inches of a reference aneroid barometer.
barometer is checked weekly against the station pressure value (corrected for
elevation difference) reported by the National Weather Service station at the

Raleigh~Durham airport, approximately 2.5 miles from Entropy's location.
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Dry Gas Meter Identification: ‘33!3-11

Calibration by: 1. t™~\CDowe, p Pa[‘ Py of p S

’

Date: 2-1c-§ ¢ Barometric Pressure (Pp): 29-2 ¢ in. lig
"pate: 2 -2 F-¥§ *Barometric Pressure (Py): :2:;: in. Hg INTALIBTE, ING-
Co at-6x
Approx . Spirometer Dry Gas Heter
! Flow Gas Gas Flow Meter Avg.
Rate Volume Temp. Volume Temp. Pressure | Time Rate Meter Meter
Q) (vg) (tg) (Vas) (tyg) (ap) (0) (Q) Coeff. Coeff.
cfm ft3 °F {3 °F in. HyO min. cfm (Yas) (Y4e)
1 ésY 777 1-Gqo 6.3~ | 4.20 1000 | 1.{302) ©:-9527
(U 694 2277 1. 594 72 4-2%5 | s0:00 | Li3eF| 01264
-S4y 7%-9 TR="E P 4.23 woe | 11240 |0 95F]
13- 042 77-7 (29246 73 smds  |wieo | 1026341 0.992¢
22, .85 25y /2. F8 Y 775 s=-a3 soroo |10 2L UEH 6 -Fyag
/2-933 rd O ¢2 - §5°9 [d'd 1% toion |12 6|0 9597 .
\
‘TQ ,/
o
4
(Vg) (tyg + 160) (Py) (Pp) (Vg)
-------- Q = (17.64) - -

gt



Meter Box Number: d § Calibration by: )8

Standard Meter Number: (4§ 3 ¥32> Standard Meter Gamma: /004X

Date: [-5-%% Barometric Pressure (Pb): A9.95 in. Hg

*Date: *Barometric Pressure (Pb): in. Hg

METERBOX CALIBRATION

Standard Meter Meter Box Metering System
— Gas ' Orifice | Gas
Volume | Temp. Time Setting | Volume | Temp. A
(vdg) (tgg) | (@) @BH) | (Vg) | (tq) Coeff. Hq
£t ‘F | min. in. H0 | ft? °F (¥,) in. H,0
4,015 | be [0 o.50 |4.199 | 5 10.9937 | [.653
4. 00f | LC [0 0.0 | 4136 | T4 0.9956 | (.66
£.0>7 1 Lé 10 1,0 5364 | £6 [« 0O 72 W le 69/
g1 1 6¢C [o 2.0 | £.33] | £F loo!34%-] 1.69)
(2. 16| b6 {0 4, §o [(2.3211 91 f.0263 | [.>10
)2, (2] b6 (o .o (2313 | 93 |l 63FC | .09
Average |[.0109 | [.b§0C

v - .tas " Vas * (% T 00 " Te ___
d v, * (ty + 460) * (P, + E/13.6)
2
0.0317 *Dx £, + 460) * @
AH@ [ L * -(--gg-----—z -----
Pb * (td + 460) Yds * Vds

8/86
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Meter Box Number: 4_{{

Meter Box Vacuum: -

‘Standard Meter Number: LEIFL3

Calibration by: Nas
in. Hg Job b.i/[

Standard Meter Gamma: {00/

Date: [,-3—#% Barometric Pressure (P,): 24. 3% in. Hg
POST TEST CALIBRATION
Standard Meter Meter Box Metering System
Gas Orifice | Gas
Volume | Temp. Time Setting | Volume | Temp.
(vds) (tds) (9) (&H) (Vd) (td) Coeff. AH@
3 e 3 o
ft F min. in. Hzo ft F (Yd) in. Hzo
@356 | Y (o 2,80 Q.50L | 4¢ (‘orv By
T3¢ | F o 2.fo 9.533 ] 9% (v00s” [Yb
5.396 | %+ (o 2.§0 9.5 | 9 f-ov3 (.53~
Average (-0th 1506
¢ __’f§§_f_vds * (tcl + 460) * Pb
Pty

Vd * (tds + 460) * (Pb + AH/13.6)

0.0317 * AH (t

F-1038
8/86



NOZZLE NUMBER: 40 7

39

Date |Initials| Dia. 1] Dia. 2| Dia. 3| Dia. 4] Dia. 5|} Average
{[-20-82] )gf' (321 |.324 | 322 |.323 |.%322 |0 322
1883| PLo 1.313 |.Z16 |.3/4 |.313 |.314 |0-3/4
D-ong3| PH# |.3/0 . 372 | .372 1.3/3 | 372 |0.372
I IE 3% o34 v | 3 | .wv2 | ew3”
7-9-84 | Tac. . 313 ‘3@ | 313 F‘m 313 14.313 |
2-19-55 | D€ | 306 | .9 | .38 | 3o | .30 |0-399
2-3-3 | 7D | . ys | -317 |38 | .31% | 313 |0.31S
_l[f‘lia’l 3E B | T | g ] S | s 9.3 |
Sluip] | ST S L3S 31 .31 | 32, | 0.3
-20-871 SH 209 313 | .309 |, 313 .3l .3
Vfziln-| Je 308 | .37 | .30% ] 305 | .o | .07

¥/2/s8| JSE 204 | 308 | 3o 1312 | 309 | 304
f
!
|
{
NOTE: All diameters measured in inches.

|
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SAMPLING AND ANALYTICAL PROCEDURES
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