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INTRODUCTION

On Priday, July 29, 1988, Air Systems Testing, Inc. (AST),
of Marietta, Georgia, performed compliance emission testing
on the Atlis Model CA-1500AR waste incinerator located at
the Memorial Hospital, Chattanooga, Tennessee. The testing
was performed to determine if particulate and opacity
emission levels were within the allowable rates defined by
the Chattanocoga-Hamilton County Air Pollution Control Bureau
and per the incinerator permit number 2010-50200505-02.
Testing was also performed for HC1 and 612 emissions,
although there is presently no emission limits for those
pollutants. AST field test personnel were Bruce Lawrie and

Tom Soulsby. Opacity data was taken by Tom Yaroch.

AST would like to thank Mr. Everett Smith, Mr. Ray Cates,
and their associates at the North Park Hospital for their
assistance and cooperation throughout the testing program.
We would also 1like to thank Mr. Jim Weyler with the
Chattanooga Air Pollution Control Bureau for his review of

the test procedures and incinerator operation.’



UMMARY OF TEST RESULTS

Particulates:

The summary of the results of the testing can be founad below
and on the following page. Below is shown the results of
each of the three test repetitions and the average of the
three (which is used to determine compliance with the
applicable regulations). The results are shown in ppunds of
Particulate emissions per hour. The allowable emission rate
is based upon 0.1 pounds of emissions per 100 pounds of
incinerator charge. On the day it was tested, the

incinerator was charged with an average of 45Q‘pounds per

hour of waste.

Particulafe Allowable
Emission Rate Emission Rate
Test No. (pounds) {pounds)
1 0.376 0.450
2 0.284 0.450
3 0.428 0.450
AVERAGE 0.363 0.450

Thus, from the above table, the Atlas Model CA-1500AR
incinerator located at the Memorial Hospital, Chattanooga,

Tennessee is within allowable standards for particulate

emissions.



Opacity:

Opacity emissions were determined during each particulate

test. All readings were zero. Thus, the incinerator is also

with allowable standards for opacity emissions.



SUMMARY OF TEST RESULTS
Memorial Hospital

Test #1 Test #2 Test #3
Volume @ Meter (Vm): 25.743 24 .548 24.640
Sqrt Delta P: 0.206 0.190 0.202
Sampling Time (min): 60 60 60
Barometric Pressure (Pb): '29.60 29.60 29.60
Delta H (H): 0.72 0.65 0.66
Volume in Impingers (mls): 121.5 118.0 122.0
Static Pressure (in. wc.): 0.0 0.0 0.0
Stack Pressure (Ps): 29.60 29.60 29.60
Stack Temperature (Ts): °R 2253 - 2192 2179
Meter Coefficient (Y): 1.008 1.008 1.008
Pitot Coefficient (Cp): 0.84 . 0.84 0.84
Meter Temperature (Tm): 552 560 562
Area Stack (As): 4.91 . 4.91 4.91
Area Nozzle (An): 0.001369 0.001369 0.0013
Percent CO2 (X): (1.9 €.5 7.1
Percent 02 (%): C12.0 Q3. B
Percent N2 (%): 80.7 80.0 .9
Milligrams: 51.2 39.0 55.6
Molecular Weight Dry (Md): 29.65 ' 29.58 29.66
Volume Water (Vwstd): 5.72 5.55 5.74
Volume Gas Sampled (Vmstd): 24.59 23.11 23.11
Stack Gas Moisture (X): 18.9 19.4 19.9
Molecular Weight Wet (Ms): 27.45 27.34 27.34
Volume Gas Sampled (Vma): 130.73 120.28 120.37
Stack Gas Velocity, (Vs): 24.63 22.46 23.80
Volumetric Plowrate (Qs): 1,365 1,271 1,347
Volumetric Flowrate (Qa): - 1.287 - 13
Grainloading, gr/dscf (cs): \QA§§EIZI> <:§§§2§§:> ‘<§ff§ii>
Grainloading, gr/ACF (csi): 0.0060 0.0080 0.0071
Grainloading @ 12% CO2: 0.0528 0.0481 0.0627
Grainloading @ 12% C02 - Puel: 0.0701 0.0638 0.0795
lelistion Rate, #/Hour (R): 0.376¢ 0.284 0.428
P"“HCl Concentration, PPM: 704,00 (546.7
HCl Emission Rate, #/Hour: 5.635 5.336 .241
Cl2 Concentration, PPM: <4.2 <5.0 <4.8
Cl2 Emission Rate, #/Hour: <0.064 <0.071 <0.072

- Percent Isokinetic Sampling: 107.176 108.76 102.68



E.P.A. TEST PROCEDURES

The testing procedures followed during the program were
according to methods 1, 2, 3, 5, and 9 for location of
sampling points; measuring of stack gas velocity and
o)

volumetric flow rate; determination of coO and dry

2’ 2’
molecular weight; determination of particulate matter
concéntrations; and deternination of opacify emissions.
These methods can be found in the Code of Federal
Regulations, Title 40, Parts 53-60, revised as of July 1,

1986.

Method 1, determination of number and location of sampling
points, was used to calculate the location of the twelve
points used on each traverse. The exact location of each
point, along with the distance .0of the upstream and
downstreanr disturbances, can be found in detail in Appendix

cC.

EPA Method 2 was used to calculate the stack gas velocity
and volumetric flow rate. The S-type pitot tube on the
pitot-probe assembly was fabricated according to design
criteria in Method 2 that allows a pitot coefficient of 0.84
to be used in the calculations. The pre~test and post-test
measurements on the pitot-probe assembly can be found in
Appendix E. 'Stack gas temperatures used - in the velocity
calculations were obtained with a type "K" thermocouple and
Omega digital thermometer. Leak checks were pe:!bgned on the

pitot-manometer assembly after each test and showed no leak.



Method 3 was used to determine dry molecular weight,
1nc1udinq 002 and O2 concentrations. The sampling train used
to collect the gas samples consisted of 1/4" stainless steel
tubing attached to the sample probe, 1/4" polyethylene
tubing, vacuum gauge, peristaltic pump, and 44 liter sample
bag. The samples were analyzed after the testing with an
orsat analyzer. Leak checks on the sampling train and the
orsat analyzer were performed before and after each test

according to procedures outlined in Method 3.

Method 5, Determination of Particulate Matter from
Stationary Sources, was used to determine particulate
emission concentrations. The sampling train consisted of a
1/2" diameter calibrated nozzle and liner, both manufactured
from gquartz, glass fiber filter and filter holder, five
impingers, umbilical cord, pump, and control console. Filter
box, impinger outlet, and dry gas meter temperatures were
monitored throughout the test with bimetallic thermoneters.
The dry gas meter in the control console was calibrated
against a -Rockwell S-415 test meter that had been
standardized with a Rockwell #1464 Bell Prover. The S-415

meter had a calibration coefficient (Y) of 0.999.

EPA Method 9 was used to determine the opacity of emissions
during the testing. The readings were taken by Tom Yaroch.

Mr. Yaroch was certified on May 7,. i988 by



representatives of the Alabama Department of Environmental

Managehent. A copy of his certification is included in

Appendix E.



Sampling Procedures

The sampling area for the testing was located on the
incinerator exhaust stack. An eight foot monorail system was
used on each of the two test ports to support the probe -
ice bath - filter box assembly. The schematic of the

incinerator and sampling location can be found in Appendix

c.

Prior to each test, the sampling train was assembled for
testing. 100 milliliters (ml) of distilled water was‘ placed
in each of the first two impingers, 100 ml of 5»8 sodium
hyd:"oxide (NaOH) was placed in impingers three and four,
and 200.0 grams (g) of silica gel was pliced in impinger
number five. The probe was secured in the sampling box, the
filter holder assembly was installed, and the system was

ready for pre-test leak checks.

After each test, leak checks were performed on the sampling
train, Method 3 train, and each side of the pitot tubes. In
each of the three test repetitions, all leak checks were
within the allowable 1limitations. Néxt, the train was
disassembled. The filter holder was removed and sealed to
prevent loss of particulate mattér. The probe and nozzle
were cleaned with reagent grade acetone, with all sample
exposed surfaces brushed and rinsed until all particulate
matter was removed. This rinse was saved in a 500 ml
polyethylene bottle. Next, the contents of each of the first

four impingers were measured separately with a graduated



cylinder, and the silica gel was returned to its container
and sealed. The contents of the first two impingers and
rinse of those impingers were saved in one bottle, while the
contents of impingers three and four (and the rinse of those
two impingers) were saved in another sample bottle. The
filter and probe wash from test number two were delivered to
Mr. Jim Weyler of the Chattanooga Air Pollution Control
Bureau for analysis by their iaboratory. Verbal results of
these analyses were given to AST personnel on August 1,

1988.



Laboratory Procedures

The following procedures were followed for each repetition:

Container No. 1

A pre-numbed 81.5 millimeter glass fiber filter was
desiccated for a minimum of 24 hours and weighted to a
constant weight and transferred to this contalner. Before
the test, the filter was placed in a filter holder. After
the test, the filter was carefully removed from the filter

holder and returned to the container.

Container No. 2

All sample exposed surfaces between the nozzle and the
filter were washed with acetone, including brushing and
rinsing, until no particulate matter remained. The brushes

were also rinsed with the acetone to remove any particulate

adhering to themnm.

Container No. 3

200.0 grams of indication, 6-16 mesh silica gel was weighed
and sealed in this container. Before the test, it was added

to impinger number tour. After the test, if was returned to

the containér and sealed.

10



The following procedures were followed for each sample:
Container No. 1

The filter_was desiccated for at least 24 hours and weighed
to a constant weight. Note: Before each weighing, the SP 180
electronic analytical balance was calibrated with a 100 gram

and 1 gram class S weight.
Contajiner No. 2

The contents of this container were transferred tola tared
beaker. The volume of the rinse was recorded and the acetone
in the sample evaporated. When the beaker was dry, it was

desiccated and weighed to a constant weight;
Container No. 3

The silica gel was weighed to the neirest 0.5 gram.
Containers Nos. 4 & §

The impinger contents were sent to AST, Inc., Marietta,
Georgia for HCl and 012 analysis. A copy of this procedure

can be found in Appendix J.

11



APPENDIX A
LABORATORY RESULTS



PARTICULATE LABORATORY DATA SHEET

Test No.: __| Source: _JjpsciwERRATOL
Acetone Blank: Volume: 'ZS ml. Net Wt.: 0.002.6 g.

Acetone Density: 0.735 g/ml. Residue: Q.Ouf mg/ml.

NOTE: USE 0.0t mAKImum
ALLOWARLL

Filter

FPilter No.: ’52'
Final Weight: _L+069 g. 0.4070 g. AVG: Q4’070 g.

Tare Weight: Q.37Sé g. 0.5'754- g. AVG: Q37§§ g.

Net Weight: AVG: 003\5 g.

Probe Wash

Probe Wash Beaker No.: l { Volume: 2090 ml.

Final Weight: (29.9¢44 g [19.9444 g. ave: 129.9+4S .
Tare Weight: [29.9229 g. [29 QL34-g. ave: (29937 4.

Net Weight: ava: 0.0213 .
Less Acetone Blank Residue: Q,OO'Q g.

- TOTAL PARTICULATE MATTER COLLECTED: 0. 05 lz"q




TICU E ORATORY DATA SHEET

Test No.: 3 Source: _z Arc [NE&”T(M—

Acetone Blank: Volume: /25  m1. Net wt.: Q. Q0Z6 g,

Acetone Density: 0. 785 g/ml. Residue: 0. 0265 mg/ml.

Note: sc 0.0¢ AS
mAY,

Pilter

Filter No.: /57
Final Weight: O. #//5 g. 2. 41/3 g. AVG:0'¢//4' g.

Tare Weight: 0.3753 g. Q,«_37S'\3 g. AVG: Q37§ 3 g.

Net Weight: ave: 0.036/ 4.
Probe Wash
Probe Wash Beaker No.: / Z- Volume: / 75 ml.

Final Weight: /_& 93999. /33-8396 g. AVG: 131.8397 g.
Tare Weight: /32. 8190 g. /32.8/8S g. ave: /32 8/88 .
Net Weight: ava: 0.0209 o

Less Acetone Blank Residue: 0.o00/ 4"9.

TOTAL PARTICULATE MATTER COLLECTED: 0. OSSC g.




MOISTURE LABORATORY DATA

IMPINGERS 1, 2, & 3:

Test No. Final
/ S1o
z 506‘
3 Si1e

IMPINGER NO. 4 (Silica Gel):

Test No. Final
' 2.
> 212.0
3 210.0

MOISTURE SUMMARY:

Test No. Imp. 1-3
J /19
/06
3 [12-

Tare Net
400 /10
40> 106
400 /12
Tare Net
2ve.0 /LJY
200. 0 j2.0
2%0.0 [0- 0
Imp. 4 TOTAL
/S [2(.5
/2.9 /(8.0
10.0 /122.0




APPLIED TECHNICAL SERVICES, INCORPORATED

Main Otfice Sranch Otice
1180 Attenta Industriat Dr. 100-A Castie Orive
w.wm Madison, Alsbema 35758
(404) 4231400 (208) 837-T1T?Y
Fax #424-8415
CERTIFIED TEST REPORT
REF. (9.-1313 DATE  ,ugust 3, 1988 PAGE , OF ,

CHEMICAL ANALYSIS
CUSTOMER. Air Systems Testing, P. O. Box 6278, Marietta, Georgia 30065

Attention: Bruce Lawvrie

ORDER NO - _Verbal PART NO ‘NAME __See Below

M_‘TER'A'L DESIGNATION Absorbing solutions

SPECIAL REQUIREMENT __ N/A

LAB COMMENT Procedure supplied by Air Systems Testing, Georgia EPD OSHA.

TEST RESULTS
COMPOSITIOMN - WEIGHT iy
Equati*n 5.52 Equati*n 5.54
IDENTIFICATION Numerator Numerator
ALLOY
OR SPEC Cla Hel
REQ. (1)
Test 1 <103 17,311
Test 2 <116 16,843
Test 3 <111 12,637
.(1) 4 y . M. Katter
Prepared by r hemist — 1
. T DB E&E' Rogers
\ LA ' _Georgia Approved by nager
2
My Commission Expires Jan. 29. 199 APPLIED TECHNICAL SERVICES. INC.

A-8-08



CGHAIN OF CUSTODY FORM

Plant ) e ,,,,,c',.l L‘[.,emﬁ[ Source JFfav (A /HCQO AL

Date Sampled 2‘53 9 ,/ EL Test ! / Rnt 2
SAMPLE RECOVERY
Description (if filter, then give filter #)

Container #
/ acstama Llanlc
2 | . vals Tests L&D
2 Dottor (EIFAEFY 157,158

Person Engaged in Sample Recovery, ' —
Signature and Title \, a"“‘-
&

Recovery Locstion_/Mffep s Ho3P) rRE

Date § Time of Recovery. *
sample (s) Recipient, upon Recovery if not Recovery Person

Signature‘W ,l—’uspmn@{z—
Date § Time of Receipt___2/24/§& R TN/

Sample Storage__“_u_tm; Yo
Laboratory Persan Receiving Sample : o
%2 Pobmed e TOH For s 183

Signature § Title
af 315 Ffn

Date § Time of Receipt_1/29/§¢

LRG Jofests 143

Sample Storage



APPENDIX B
FIELD DATA SHEETS & CALCULATIONS
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Console No.:

. PARTICULATE TEST FIELD DATA

Company: Osf)74C source:
Date: Test Team: £
Nozzle Diamet of in. Nozzle Area (Sq.Ft.): 0 0013462

Meter Calibration: /. 002

: Test No.:

0.
30

/

ARICH

of 3Q ro5" = I

[

Stack Diameter: in. Stack Area: Sq. Ft.
Assumed Moisture: X Stack Static Pressure: _©.0 v yu.c.
Stack Temperature: oF Meter Temperature: TG ToF
. Pressures: ,Baronetric: 29.60 in. Hg. Stack: 29.60 _i.n. Hg.
Probe No.: 4'w 2 Filter/Impinger Box No.: Cp = 0-82’
Orsat/Fyrite: X Co2 = ">} X02 = /2 o AN2 =
Molecular Weight of Gas: Dry: ' Wet: __ _
K Factor: Minutes/Point: 2.
Time Start: _/g’'32— Time End: _4/ #4-Ap
' } TEMPERAT ORE 3
Meter AR Meter | Vacuun
Point | Volume AP Desire| Actual Stack | Box | Imp | 1u ! 02t
I ' .20 1 14 4- 84 / |
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PARTICULATE TEST FIELD DATA

l -
Company: Memaill HoIIAL Source: TiscinEkATo Test No.: L~
Date: Test Team: . CALRE] Shusby [yfnen —

Nozzle Diameter: Q. S50/ in. Nozzle Area (S§.Ft.): ‘O. ]

Console No.: / _ Meter Calibration: __/,
Stack Diameter: _ 3D in. Stack Area: _ 4.9/ sq. Ft.
Assumed Moisture: fi % Stack Static Pressure: _ Q. " w.c.
Stack Temperature: -~ o0 oF Meter Temperature: /900 cF
_ Pressures: ( Barometric: aﬂ,(:o in. Hg. Stack: _29.6¢ in. Hg.
Probe No.: 4 +H FPilter/Impinger Box No.: Cp =
Orsat/Pyrite: X co2 = 4.5 X02 = 3.5 %XN2 = _
Molecular Weight of Gas: Dry: Wet: _ -
K Factor: |5 Minutes/Point: _ 2. S
Time Start: _ /2. 43 gm Time End: 7/, ss_: 0 nA
EO. T
TEMPERATUOURES
Meter AR I Meter Vacuum{
Point Volume AP Desire| Actual| Stack| Box | Imp | In | Dut
T l2o7. #2100 279 93"7_ 1N
- i bt
7 199. o=V 23]l 3
710 .43 10 230
Z 7//.4/{__::. 03 0 2_2722 k
7% SrNIZ WAz, |
) . .03 3!
N 753 040 ?v 706 9%
12 7735 /97 9F

: 2 g 10 ' : _ 57

__Fl 7 7S |o. . . 108!

' /¥ . : 0. 335 Vv (23

: £ H .S '

S 7I§.7§¢ . . 77 %9..9
O i 140/ 76

/#3
s
I ?/
»—3—%%'2“}%‘ 7259'
3 ' ;‘73 755 Y
el o /01 O ﬂég Ve & .~
1% 0o gkzu e
: ST
12 ATE ; . . /7 7728 5 ils !

L€ap
l . -
oy Mo IS TURY
Conmevnts: Fre’fcs“ /c? L ctwchs OK ‘ Lenp i- ¢ v 06
Pos+dest leck check2 0¥ crm @ 4- Hs S.Gee_ 120
- . Torhe: | {0
PlT ors ;.  Jo1Re et/ “”> CAS e ten Tj
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PARTICULATE TEST FIELD DATA

Company: 0 R/ Source: J'Lcmmmon Test No.: 3
Date: Test Team: Wi 1E <N
Nozzle Diameter: -0 in. Nozzle Area (Sq.Ft.):

Console No.: _/ _ Meter Calibration: _/.©OQ%
Stack Diameter: 'h‘ in. Stack Area: £.2¢ sq. Ft.
Assumed Moisture: / X Stack Static Pressure: [ >] " w.c.
Stack Temperature: /7090 oF Meter Temperature: _—/o¢0 oF
Pressures: _Barometric: 29.62 in. Hg. Stack: 292.<0  in.
Probe No.: & H T Pilter/Impinger Box No.: Cp = LI
Orsat/Pyrite: xcoz= 7.1 %02 = .0 AN2 =

Molecular Weight of Gas: Dry: Wet:
K Factor: Minutes/Point: .
Time Start: : Time End: '

LA

TEMPERATURES

Meter ' AR " Meter Vacuun!
Point Volune AP Desire|{ Actuall Stack)] Box | Imp | In | Out
! _1=23= o0& 26}
s T T
'_77 /S 3
* )
[ . L0 e 4
1 2 9._%_ 104 Prd
1 74-0. [D7 K
5 74/.2%7 707197 yo sl
) 242 4240, 50% K
1 Zi%E,E [ { 0
12 2 o3 /s i/
- L
RN L 720 7013
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2 . 6 / ' |
% 248 . yi- Al o
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_— MoIIYTULE
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Pos1 tes] Jeebchecl c.003 cEMm @ ¢ ° Hs ; | ¥ S,ch__l___‘ii
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Mcthd 3 1enw & o ‘H’ -9 i B0 ASTART 27O ? ,'
. 'v"/kft"" N 130 |
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Particulate Emission Test Calculations

Company: Memorial Hospital Source: Incinerator Test No.: 1
Date: July 29, 1988 Test Team: Bruce Lawrie / Tom Soulsby
Nozzle Diameter: 0.8501 in. Nozzle Area (Sq.Pt.): 0.001369
Console No.: 1 Meter Calibration: 1.008 Km: 0.688
Stack Diameter: 30 in. Stack Area: 4.91 Sq.FPt.
Stack Moisture: 18.9%  Stack Static Pressure: 0.0 " w.c.
Stack Temperature: 1800 oF Meter Temperature: 90 oF
Pressures: Barometric: 29.60 in. Hg. stack: 29.60 in. Hg.
Probe No.: 4' #2 Pilter/Impinger Box No.: 1 Cp = 0.84
Orsat/Fyrite: X CO2 = 7.3 X02 = 12.0 N2 = 80.7
Molecular Weight of Gas: Dry: 29.65 Wet: 27 .45
K Pactor: 12.8 Minutes/Point: 2.5 Number of Polnts: T 24
Mls: 121.5 Milligranms: 51.2
Vm “P Sqgrt P “H Ts ™m - Tm )
681.556 0.050 0.224 0.90 1845 81 81 118.8
682.80 0.045 0.212 0.75 1848 84 81 111.5
683.91 0.035 0.187 0.55 1820 86 83 108.2
684 .87 0.030 0.173 0.50 1787 - 88 83 111.0
685.79 0.035 0.187 0.55 1797 90 83 107.3
686.75 0.050 0.224 0.80 1857 92 84 108.7
687.90 0.055 0.235 0.88 1820 95 84 106.1
689.09 0.045 0.212 0.70 1771 97 84 106.2
690.18 0.025 0.158 0.40 1747 97 85 110.2
691.03 0.025 0.158 0.40 1743 98 86 109.9
691.88 0.035 0.187 0.55 1788 99 86 104.8
692.83 0.050 0.224 0.90 1795 101 87 107.9
694 .000 0.060 0.245 0.95 1788 91 90 103.3
695.22 0.045 0.212 0.70 1790 95 90 101.3
696.26 0.060 0.245 0.95 1800 98 90 102.0
697.47 0.060 0.245 1.00 1782 100 90 104.1
698.72 0.080 0.283 1.30 1786 101 90 102.5
700.13 0.070 0.265 1.20 1797 104 90 112.6
701.58 0.040 0.200 0.70 1788 105 91 109.4
702.65 0.035 0.187 0.855 1759 104 o8 101.5
703.59 0.035 0.187 0.60 1782 104 91 109.2
704.59 0.040 0.200 0.70 1792 104 92 108.4
705.65 0.020 0.141 0.35 1783 104 92 116.8
706.46 0.025 0.158 0.40 1791 104 92 108.5
707.299 Final
AVERAGES
25.743 0.206 0.72 1793 92 107.9

2253 oR 552 oR



Particulate Emission Test Calculations

Company: Memorial Hospital Source: Incinerator Test No.: 2
Date: July 29, 1988 Test Team: Bruce Lawrie / Tom Soulsby
. Nozzle Dianmeter: 0.501 in. Nozzle Area (sq.Pt.): 0.001369
Console No.: 1 Meter Calibration: 1.008 Km: 0.685
Stack Diameter: 30 in. Stack Area: 4.91 Sq.Ft.
Stack Moisture: 19.4% Stack Static Pressure: 0.0 " w.c.
Stack Temperature: 1732 oF Meter Temperature: 100 oF
.Pressures: Barometric: 29.60 in. Hg. Stack: 29.60 in. Hg.
Probe No.: 4' #2 Filter/Impinger Box No.: 1 Cp = 0.84
Orsat/Fyrite: % CO2 = 6.5 %02 = 13.5 XN2 = 80.0
Molecular Weight of Gas: Dry: 29.58 Wet: 27.37
K Factor: 13.1 Minutes/Point: 2.5 Number of Points: 24
Mls: 118.0 Milligrams: 39.0
Vm “P 8Sqrt “P “H Ts Tm Tm I*
. 707.42 0.035 0.187 0.60 1779 .93 93 113.4
708.45 0.040 0.200 0.70 1745 95 92 103.2
709.46 0.035 0.187 0.60 1702 96 93 106.8
710.45 0.030 0.173 0.55 1713 99 93 111.9
711.41 0.080 0.224 0.85 1760 100 93 104.9
712.56 0.050 0.224 0.85 1755 103 o4 108.0
713.75 0.040 0.200 0.75 1747 104 94 112.3
714.86 0.030 0.173 0.55 1735 105 94 110.6
715.81 0.040 0.200 0.70 1692 . 106 94 106.7
716.88 0.040 0.200 0.70 1755 107 94 108.2
717.95 0.035 0.187 0.60 1759 108 94 110.2
718.97 0.020 0.141 0.35 17117 109 95 107.9
719.734 0.040 0.200 0.70 1766 99 97 108.5
720.80 0.060 . 0.245 1.10 1750 101 96 107.17
722.10 0.080 0.224 1.00 1731 104 96 111.7
723.34 0.035 0.187 0.60 1706 105 97  107.8
724.35 0.030 0.173 0.55 1698 106 97 110.4
725.31 0.040 0.200 0.70 1751 108 97 108.7
726.39 0.040 0.200 0.70 1715 109 98 105.6
727.45 0.030 0.173 0.5% 1688 110 98 108.5
728.40 0.030 0.1723 0.55 1721 110 98 108.2
729.34 0.030 0.173 0.55 1716 111 99 106.7
730.27 0.030 0.173 0.55 1714 111 99 109.0
731.22  0.020 0.141 0.3% 1746 111 99 105.8
731.968 Final
AVERAGES
24.548 0.190 0.65 1732 100 108.4

2192 oR 560 oR



Particulate Emission Test Calculations

Company: Memorial Hospital Source: Incinerator Test No.: 3
Date: July 29, 1988 Test Team: Bruce Lawrie / Tom Soulsby
Nozzle Diameter: 0.501 in. Nozzle Area (Sqg.Ft.): 0.001369
Console No.: 1 Meter Calibration: 1.008 Km: 0.685
Stack Diameter: 30 in. Stack Area: 4.91 Sq.Ft.
Stack Moisture: 19.9% Stack Static Pressure: 0.0 " w.c.
Stack Temperature: 1719 oF Meter Temperature: 102 orF
Pressures: Barometric: 29.60 in. Hg. Stack: 29.60 in. Hg.
Probe No.: 4' #2 Filter/Impinger Box No.: 1 Cp = 0.84
Orsat/Fyrite: % CO2 = 7.1 %02 = 13.0 XN2 = 79.9
Molecular Weight of Gas: Dry: 29.66 Wet: 27.34
K Pactor: 13.3 Minutes/Point: 2.5 Number of Points: 24
Mls: 122.0 Milligrams: 55.6
Vm ‘P Sqrt P “H Ts Tm Tn 1=
733.0867 0.050 0.224 0.70 1740 ' 98 98 99.9
7134.16 0.040 0.200 0.58 1746 98 917 101.3
735.15 0.040 0.200 0.58 1713 99 97 100.5
736.14 0.040 0.200 0.58 1709 . 101 87 97.2
737.10 0.045 0.212 0.67 1762 103 97 102.2
738.16 0.045 0.212 0.70 1703 104 917 100.8
739.22 0.050 0.224 0.80 1632 106 97 98.3
740.33 0.030 0.173 0.50 1700 107 87 109.0
741.27 0.050 0.224 0.85 1704 107 97 103.5
742.42 0.045 0.212 0.78 1714 109 97 106.3
743.54 0.035 0.187 - 0.65 1731 109 98 106.8
744 .53 0.020 0.141 0.35 1710 110 98 107.5
745.288 0.050 0.224 0.85 1692 100 98 106.7
746.47 0.0356 0.187 0.55 1707 104 98 100.2
747.40 0.050 0.224 0.80 1728 106 98 101.4
748.52 0.040 0.200 0.65 1741 108 98 101.3
749.52 0.035% 0.187 0.55 1716 108 . 98 102.2
750.47 0.040 0.200 0.65 1716 110 o8 101.5
751.48 0.050 0.224 0.80 1712 111 99 100.5
752.60 0.060 0.245 0.95 1748 111 99 102.4
753.84 0.045 0.212 0.70 1734 112 99 101.6
754.91 0.045 0.212 0.70 1748 112 1100 101.8
755.98 0.028 0.158 0.40 1730 112 100 104.2
786.80 0,030 0.173 0.50 1714 111 100 104.9
757.707 Final
AVERAGES
24.640 , - 0.202 . 0.66 1719 102 102.6

2179 oR ' 662 oR



APPENDIX C
SCHEMATIC OF SAMPLING LOCATION
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APPENDIX B
VISIBLE EMISSIONS DATA



VISIBLE EMISSIONS OBSERVATION FORM

crient: Mgl /%mé/

Control Device:

Date: ZngIQrQ Run #:-4-h

Height Of Discharge Pt.850f} Dpistance to Source:_ 0/

Source: //76/0(/475/

Test Personnel: T%?W‘

Clock Time: [’Q"ﬁ." /1‘6/4
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5 0 |o Q |35 Oloio
7 < %_TS O 137 Clolo]lo
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VISIBLE EMISSIONS OBSERVATION. FORM

Client: l‘hﬂﬁﬂ/ /7!355/# / Soufce:JﬂC/’lﬁd?g" |
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VISIBLE EMISSIONS OBSERVATION FORM
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Alabama Dept.of Environmental Management
Air Program~*
this certifies that

." 'x‘
e@} Tom Yaroch

I
has satisfactorily completed a course in

VISIBLE EMISSIONS EVALUATION

and is duly certified to perform opacity determinations
for the period indicated on the reverse of this card.

465
- CERTIFICATE VALIDATION
Centication Lecture Attendance Trani
Expiration Cate Expiration Date 0?;2':?
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APPENDIX G
TURBULENT FLOW DETERMINATION



TURBULENT FLOW DETERMINATION

The formula for determination of the turbulent flow for the
secondary chamber is as follows: '

When: Re = Reynolds Number (dimensionless)
= Flue gas linear velocity (£t/second)
Channel diameter (feet)

= Secondary chamber gas density (lb/fta)

£ v <
"

= Secondary chamber gas viscosity (1lb/ft*s)

3.60 * 8.33 * ,017
Thus: Re = — e

Re = 16,082



APPENDIX H ,
SECONDARY CHAMBER RESIDENCE TIME DETERMINATION



SECO : 4 R_RESIDENCE M INATION

The formula for determination of the secondary chamber
residence time (in seconds) is as follows:

« (T, 7 T,)

When: t, = flue-gas residence time (-econdi)
V = Volume of secondary chamber tt3
Q_ = Stack gas flowrate (ACF/second)
T = Secondary chamber temperature (°R)

Ts = Stack temperature (°R)

Thus: f ® cme——ccmcmce—nc————
116.0 * (2340/2208)

t = 3.74 Seconds



APPENDIX 1
TEST EQUIPMENT & CALIBRATION DATA



« options & accessories
Digital Temperature Display

Staksamp!r LCD is a complete stack
samphng system which provides accu-
raie dig:jai temperature readouts tor 6
ditterent points in-the system. Thermo-
couples repiace dial thermometers and
are usedto obtaintemperature readings
(11:nthe stack (2)atthe probeliner.(3)in
sample case heated compartment. i4) at
outiet of last impinger. (5} at dry gas
meter inlet. and (6) al dry gas meter
outlet. The meter control case is equip-
ped with a liquid crystal display (LCD)
temperature indicator and external pumg
and is compatible with all existing RAC
Staksamplrs.

Large Filter Holders

Whena high volume of particulate matter
is encountered, inlerchangeable 3" (80
mm. P/N 201012) and 4" (110mm, P/N
201013} glass units can be substituted
for 25 (64mm, F/N 997065) particle
filter in sample case heated compart-
ment All sizes of RAC filter holders are
equipped with a fritted giase disc to
support the filter mecia.

Water-J ackeied Pitobes

These jacketed units use circulating water
to withstand stack temps over BOO F:
available in 3.5 & 10 effective lengths.

Stainiess Steel
Impingers-Bubblers

For apphcations in which brearage of
glassware 1s a common problem RAC
olters opitonal staniess stee! imp:ngers
(F'N 201093 8 bubbier units (P/N 201092}
with ball-joint connections. These un-
breakabie al-metal units are interchange-
ab'e with the sid glassware.

Sectionalized Pitot Tube

Three modular sections provide an S-
type pitot with etfective lengths of 10'8
15

Digital Pocket Pyrometer

Pocket-sized. battery powered thermo-
couple pyrometer provides stable. accur-
ate temperature teadings. Type K ther-
mocouple (supplied separately) attaches
to pitobe and provides temperatures over
arange of 50 101900°F (P/N992726) or
10° to 1100°C {P/N 992726-1).

Slide Rule Nomograph

Per{iorms presampling and during-sam-
pling isokinetic calculalions easily and
accurately: handy. standard. shde ruie
body. very accurale and versatile. no
assumptions are necessary: calculates
noz2'e diameierand isokinetic sampling
rate (P/N 2C1014): optiona! slide rule

RAC Staksamplr Schematic of EPA Particulste Sampting Teain (Method 5)

Same basic configuration used 1o sample Beryliium & Mercury Vapor
(Federa! Register, Vol. 36, Nos. 234 |Be, Hg) & 247)

Heated

Thevmome\er\
1§

L}—- Stack

\

Pt .
’ |3

Re\verse-type
Fito! Tube

Filler
Arga Holder

---—-o--‘-l"'r’_'_’___ .:

'mpinger Train /vamomelc'

Check
Valve

Manometer
Ori:icc

Configuration of Sample Case for
sampling $0,. 80, & H,30, MsT
(Method 8) .
Heated area is by-passed; particuiate
fiter positioned between 1st & 2nd im-
pingers: sl olther components same as
for particulate samphng.

{Federa! Register. Vo!. 36. No. 247)

(P/N 201127) available it meler mois:
{ure content is greater than 2.5% and. of
dry molecular weight 1Is not 29 % 1,

Special Probe Liners

in addition to the standard Pyrex giass
and Type 304 stainiess steel liners fur-
nished as standard with RAC probes.
optional liners made ot Tefion, Type
316 stainiess steel. quartz. and Inconel
also are available on special order.
These liners are furnished in standard
lengths of 3', 5" or 10" {(except for Pyrex
glass and quartz) and special lengths
can be supplied to order.

Flexible Sampling Lines

For sampling operations inconfined or
physically restricted areas, RAC offers
fiexible, heated, sample-coliecting lines
that allow the pilobe to be separated
from the sample case by distances up to
20 with no loss in sampling efficiency.
Available in 5. 10". 15 & 20’ lengths.
these flexible lines can be used for gas
streams with temps up to 300 F (max).
and have sid bal-joint connections al
both ends. A variable vo'tage device con-
trois temp range in the sample line ang
prevents burm-out of integral heating wires.
Pitot extension lines may be required.

Stack Interface

This instrument adapts the Staksamplr
contro! console for use with the RAC
Stack Gas Train sampie case, which
uses midget (30 ml) impingers for samp-
ling moisture (EPA Method 4) and SOz
(EPA Method 6) in stacks or ducts. has
fiowmeter to monitor the low flow rates
required. drying lube & connections for
sampling pitot & electrical lines (P/N
997503).

Andersen in-Stack
Fractionating Sampler

Precision, muiti-stage, stainless steel
unit collects & automatically classifies
particles into 8 sizes (ranging from
+20.0 microns down t00.36 microns dia)
according to their serodynamic charac-
teristics: isokinetic techniques can be
used for sampling in stacks with veloc-
ities from 100 to 12,000 fom & temps to
1500°F: adapts to all RAC pitobes (P/N
201037).

Gas Stream Hygrometer

Uses matched (0—-220°F) wet-bulb and
dry-bulb thermometers t0 measure
percent of water vapor in stack gas
streams with iemps below 212 F: stain-
less sieel construction (P/N 887517).

Alundum Thimble Filter (in-stack)

Uses 45 x 127mm Alundum (ceramic)
thimbile of coarse porosity for dry collec-
tion of particles entrained in gas streams
with temps to 1500 F. glass-fiber and



FIGURE 2
Standard Meter Control Case with dual-
column inclined-vertical manometer for
measuring pressure differentials gcross
sampling ovifice’(; H) ang pitot (£ P) with
=1% accuracy.

Available as a complete system, RAC
Staksamplr is comprised of four major
subsystems: 1 a pitobe assembly
(combination of a heated, lined, stain-
less steel probe and a detachable pitot
tube): 7 an operating/control console;
@ a lightweight, modular, two-piece
sample case; and 1 an integrated,
modular umbilical cord that connects
the sample case and pitobe to the con-
trol console. All subsystems are fur-
nished assembied.

To facilitate on-site caiculations. a
nomograph is available with each sys-
tem. Amonorall suspension-guidance
sssembly for the sampie case and pit-
obe aiso can be furnished as a standard
ACCOessory.

Pitobes

RAC pitobes are furnished with three
interchangeable sampling nozzies (V ",
%" and %2 ID). ball-joint connections,
and quick-disconnect couplings. They
are available in 3', 5° and 10’ eHective
lengths. The 3' and 5 standard units
can be supplied with stainless steel or
Pyrex® glass-lined probes; the stand-
ard 10’ unit has a stainless steei lined
probe.

Glass-lined probes car be used for
stack temperatures up tc BOO°F. For
higher temperatures, stainiess stee! or
special liners (optional) — or the RAC
water-cooled pitobes (optional) — can
be used. In addition, the pitot tube can

be de‘ached from the probe for quick,
easy replacement. It also ¢an be used
separate from the probe for traversing
priof 1C setting the Staksamplr in posi-
tion,

Control Console
STANDARD MODEL

The Standard Master Control Console
(Meter Control Case) for the RAC Stak-
samplr contains the system's vacuum
pump, inclined-vertical dual-column
manometer, totalizing dry gas meter.
thermometers, valves, and operating
switches in a sturdy, louvered, steel
cabine! with a hinged, removable ac-
cess door. Clear plastic viewports on
top of cabinet permit visual readings
of two dial-type thermometers located
in the iniet and outlet ports of the dry
gas meter. This meter measures the
volume of air drawn through the sys-
tem during a sampling period and
provides a digital readout of the total
volume.

When the system is operating, the
dual-column manometer is used to se-
lectively monitor the pressure differen-
tials across the sampling orifice (& H)
and the pitot tube (4 P). The manom-
eter's vertical scale ranges from 1.1
to 10" water (0.1” minor division) and
the inclined scale from 0 to 1.0” water
(0.01” minor division}. Full scale accu-
racy is =1%. ’

LCD MODEL

Staksampir LCD is a Lightweight, Com-
pact, Digital stack sampling system that
supplies a meter control console equip-
ped with a liquid crystal display (LCD)
temperature indicator for Type K Chro-
mel-Alumei thermocouple sensors.

FIGURE 4
Two-module sampie case with glassware in-
stalled Door on thermosiat-controlled heated
compartment provides quicker access to
particulate-coliecting components. Modules
are easily joined or separated by a slip-fit
connection

FIGURE 3
LCD Meter Console with liquid crysta’ display
temperature indicator for Type K thermocouple
sensors. Circuit breaker switches and external
rotary vane pump are standard.

The LCD Meter Console cortains
the same basic components as the
Standard Meter Control Case with the
added features of a digita! temperature
readout indicator, temperature-indicat-
ing thermocouples rather than dia! ther-
mometers. circuit breaker switches in-
stead of fuses. and an external high
capacity rotary vane vacuum pump.

The external pump adds to the com-
pactness of the unit. reduces noise and
vibration during sampling periods, and is
easily accessibleforall service and main-
tenance work

The LCD temperature indicator pro-
vides accurate digital readings for a mini-
mum € different points in the sampling
system. individualtemperature readings
can easily be obtained for the (1) stack
gas,(2) probe liner,(3} sample case heated
compartment,(4) outlet of the iast impin-
ger.(5)dry gas meterinlet.and(6)dry gas
meter outlet. The liquid crystal display
readout is equipped with a thermostati-
cally controlled heater 10 prevent slug-
gish response in cold weather and a
fieid-selectable siide switch for conver-
sion o either Fahrenheit or Celsius tem-
perature scales. The digital display is
sasily removed through the front of the
console for fast servicing and mainten-
ance and provides glare-iree readings
even in direct sunlight.

Sample Collecting Case

The RAC Modular Sample Case is a two- .
module configuration that features a light-
weight aluminum construction as wel! as
optimum ease and flexibility of operation.
This case contains the system's standard
ali-glass sampiling train (or optiona! stain-
less steel impingers-bubblers. P/N 201093-
201092), and supports the pitobe irn both
the normal horizontal and vertica! optional
(P/N 201015) mounting positions.

A separate heated compartment con-
tains the sampling train's particulate-
collecting cyclone, fiask, and filter,



contai~ water or suitable chemical re-
agents;. A! th's stage. the water vapor
is removed by a combination of con-
densation and a column of silica gel.
ang entrained gases may be collected
by reactive chemicais contained in the
impinger - bubbler units. The cleaned.
dry air then is passed through the um.
bilical cord 1o the meler control case,
where it is recorded by the dry gas
meter ang discharged.

Air stream velocity and volume are
regulated by, and displayed on, instru-
mentation in the control console. Air
stream temperature measurements also

- are made and displayed in this console.

All gata displays are cumulative or real
time measurements.

The number of samples that can be
taken at one iocation, in a single day,
usually is limited only by the number of
modular subsystems available on-site.
A full series of samples can be taken
by using different, interchangeabie im-
pinger mocdules and pitobes. Each
impinger module can be preassembled
with the sample-coliecting train of
proper configutation for the specific ef-
fluent ic be sampied. The only changes
to be made are the disconnection-
connection of the impinger modules
and pitobes. The same heated compart-
ment. meter control case, and umbilical
can be used for ail sampiing series.

The nomograph is used during sam-
pling operations to correiate manom-
eter readings from the probe with
manometer readings from the pitot
tube. These caiculations reveal when
and if adjustments in sampling rate are
necessary to maintain isokinetic sam-
pling conditions.

o specifications

METER CONTROL CASE

STANDARD
Contains vacuum pump, inclined-verticai
manometer, dry gas meter, thermome-

ters, controls and selector switches;

steel w/baked enamel finish; 15" W x
24" H x 13%"” D, weight 87 Ibs. )
Pump: % hp. 1725 rpm, 5.4 amps, 4 cfm
free tlow, fused (for overioad protection).
Manometer: Dual column, encased de-
sign; 0-1.0” water (0.01" MD) inclined
scale; 1.1-10" water (0.1” MD) vertical
scale; +1% full scale accuracy.

Dry Gas Meter: 0-999.9 cu ft (digital
readout). .

LCD

Contains liquid crysta! display (LCD) tem-
perature indicator. inclined-vertica! man-
omeier, dry gas meter, Type K Chromel-
Alumel thermocouples, circuit breaker
selector switches. and operating con-
trols. steel w/baked enamel finish: 202"
Wx 17" H x 10" D; weight 49 Ibs.

viewports 1o’ dry gas
meter thermometers

totalizing
dry gas meter

operating
controls

vacuum
gage

quick-disconnect

»

Digital Temperature indicator:

Liquid crystal display for Type K Chromel)
Alumel thermocoupie sensors. equipped
with thermostatically controlied heater;
10 position selector switch; field-setect-
able temperature scales of ~199° to
+1999°F or —128° to +1093°C; open
thermocouple indication and automatic
reference compensation; £0.25% fult
scale accuracy.

Manometer: Dual column. encased de-
sign. 0-1.0” water (0.01“ MD) inclined
scale. 1.1-8" water (0.1" MD) vertical
scale; £1% full scale accuracy.

Dry Gas Meter: 0 - 999.9 cu t (digital
readout).

Pump/Motor Assembly: External rota-

4

probe heater control

manometer -

stansawrit

am, et

LI L

3-wire
power

leveling screw

ry vane vacuum pump w/totally-enclosed
fan cooled motor; Y hp. 1725 rpm, 5.4
amps, 4 cim free flow. w/thermal over- )
load protection; weight 32 ibs.

MODULAR SAMPLE CASE

Supports pitobe; contains all-glass sam-
pling train; aluminum construction w/
baked enamel finish. Has two separate
compartments. One is insulated and heat-
ed, has a circulating fan for even heat
distribution and contains particle-col-
lecting cyclione, flask and filter; the other
is a detachable ice bath containing trom
4 to 6 impinger-bubbler units. Overall
size: 18W" L x 202" H x 9% D. Weight
approx 32 Ibs including giassware.



MODULAR SAMPLE CASE

heated compartment
[ with access door

: , sampling nozzie

/lon heated probe)

monora adapter

all-glass sampling train

(w/bali-joint connecticrs)
quick- :

disconnect

PITOBE couplings

N | c!
! .
——t WP -
Kj S -= impingers-
- niE bubblers
f 2. -3 (4 10 6)
( - ‘e
"y 8
ol . overtiow
port
—— handle
detachable
ice bath
compariment
l NOMOGRAPH sample head  drain
INTEGRATED UMBILICAL CORD
' FIGURE 7
l RAC Staksampir components & design festures.
l Heated Compartment: PITOBE ASSEMBLY UMBILICAL CORD
Deviation from Set Point: = 5°F. Combines heated probe & detachable Contains pitot & sample lines plus
Thermal Gradient: 4°F pitot tube: 3', 5" 8 10" effective lengths;  power cable all with quick discon-
(top to bottom) stainless steel construction; ball-joint nects; aiso contains leads for 2-
' Glass Sampling Train: & quick-disconnect attachments: 3' & §' way intgrco@; supplied ir! modulaf
1cyclone, 1 tiask, 1 filter-holider, 4 units with Pyrex.s!ass or stainless steel 25, 50", 75, 100, 200" & 300
- impinger-bubbler units* (500 mi). 3 liners; 10" with stainless stee! liner only. lengths that weigh 10 Ibs per 25
. “U” connectors, 1 elbow (all with Sampling Nozzles: i ", %" & % " ID section.
balljoint connections: 28/15 inlets stainless steel units supplied with ELECTRI
and 28/12 outlets) 12 metal pitobe; other optional sizes and CAL
clamps. materials are available. System operates on 115 v, 60 Hz,
) *lce da:h anz sampiing tra-n gre designed 1o gc- 13.6 amps ('O‘." n steady running;
commecate & imzinger-dudbler unis, allconnections are 3-wire grounding
type. Optional 220 v, 50 Hz system
l available.



AST Meter/Orifice Calibration

Console No.: 1 Calibration Date: May 19, 1988
Gas Volume Gas Volume
Time Calibration Meter Dry Gas Meter

(min) “H “cm Initial Final Initial Final Tcm T1 T2

15.00 0.5 0.0 120.365 126.234 438.404 444.329 68 84 76

87 76
15.00 1.0 0.0 73.761 81.812 391.202 399.388 68 79 70
87 82
18.00 1.5 0.0 81.812 93.758 399.388 411.807 68 84 72
90 74
10.00 2.0 0.0 93.758 101.348 411.507 419.188 68 88 74
' 920 76
9.00 2.5 0.0 101.348 109.038 419.188 426.947 68 87 76
91 16
12.00 3.0 0.0 109.038 120.273 426.947 438.308 68 86 16
920 76
Pb = 28.90
H=o0.5 MCF = 1.013 Qmn = 0.397 Km = 0,700
H= 1,0 MCF = 1.002 Qm = 0.543 Km = 0.679
H= 1.5 MCPF = 1.004 Qm = 0.667 Km = 0,683
H= 2,0 MCF = 1.009 Qm = 0.765 Km = 0,677
H= 2.5 MCF = 1.012 Qm = 0.862 Km = 0.682
H= 3.0 MCPF = 1.007 Qm = 0.943 Km = 0.682
AVERAGES: MCF = 1.008 Qn = 0.696 Km = 0,684
CALCULATIONS
(Ca Pinal - Cm Initial) (Tdgm) (Pcm)
MCF = » .
(DGM Final - DGM Initial) (Tcm) (Pdgn)
DGM Volume (T2 Avg. + 460)
10 T S — X X (MCF)
. Time (T14T2 Avg. + 460)

Km = (Qm) [ Sqrt (Pm * Mm / Tm / “H) ]



AST, Inc.
Post Test Meter Calibration
Console #1

“H “cm Vicm Va2cm Vidgnm V2dgm Tcm T1 T2
1.0 0.0 402.000 408.951 880.155 886.938 75 86 11
90 78
1.0 0.0 408.951 415.518 886.938 893.384 75 es 78
93 79
1.0 0.0 415.518 423.559 893.384 901.299 75 92 8o
95 81
Pb = 29.10

MCF = 1.037

MCF = 1.035

MCF = 1.036

Average MCF = 1.036

Calibrated by: (7_663‘&_,;  Date: 67, /7;/7 §
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’ STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PRESSURE
OPENING PLANE OF THE PITOT TUBE
SHALL 0E EVEN WiTH QR ABCVE THE
NOZZLE ENTRY PLANE.

Figure 2.6. Proper pitot tube - sampling nozzle configuration to prevent
serodynamic interference; buttonhook - type nozzle; centers of nozzie
;r;: pit,ot opening aligned; D; between 0.48 and 0.95 cm (3/16 and

in.).
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APPENDIX J
HC1 - Cl2 PROCEDURES
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S.517 CHLOAINE

Th: followina
sirized extent for analysis of hydrochloric
acid, free chlorine, and total chlnarides in

emissions frem chlorination fluxing of molten
Aluminu~ alloys. Jow'r 724~

5.3.10.1 'etwop Sumvany

Hylirachloric acid is collected by imningers
containing woter at ambien: termarature. These
are fcllowad by impingers containing caustic,
cooled in an ice bath, for collection of free
ciilorine. If only free chlorine is to be Aeter-
rined, collection may be made with potassium
iorlide solution, snalyzing for free libe:rates
iodine by standard iodometric methods. Only
traces of free chlorine and hydrochloric acid,
respectively, “are collected by the distilled
water and caustiec.

AND CHLOHING €O ip3vns
methol has haen used tn a

The hydrochloric scid and free chlorine

are determined by alkalimetric and iodometric
titrations, respectively. Total chlorine is
“*termined as chloride by the Volhard method;
vther halides, except fluorides, will be in-
cluded in the analysis. The latter determina-
ticn is made for checkirg purposes, as well as
for other chlorides that may bi'present in the
sarple.

Metal chlorides, if pre;ent in more than
trace amounts, are removed by a paper thimble
preceding the distilled water impingers. The
thimbie collection is extracted and analyzed
by usual chemical procedures for metal and
chloride ions. An APCD method uses 8-hydroxy-
quinoline resgent for tnalysis of millizram
pantaties of aluminum and ragnesium,

5.4.10.2 Sawpring

‘The absorption train consists of: (a) two
impinvers, each containing 100 ml of distilled
~vater (the contents are later referred to as

svlution 1), followed by (b) two impingars,

( %0

Fon Catorises

eich contairiny 100 ml of 5% solinm hyldroxide
solution (the contents are later referre:l to
as solution B), followed jn tyen by a J-ss::n?e"'
pinger fitzed with a thermometer on the inside
ster. The firse two irpingers are held in o
water bath at ambient terperature, and the re-
maining three are placed in an ice bath. A dry
§as meter and vacuum punn follaw the impingers.
Details of assanbly, sampling, and recording
data are the same as, described for other con-
stituents, e.g., anmonia, organic acids, and
sulfur dioxiide; sapling rates should not ex-
ceed 0.5 cfm.

The total volume of each of solutions A
and 3 are measured; the condensate volume, if
not negligible, is recorded for later calcula-
tion of samnled gas volume. The impingers and
tubing for each solution are rinsed with water

W.

5.4.10.3 ANALYTICAL Puo_czoua:

To analyze for free chlorine, a few millj-
erams of solid potassium iodide are added to
an sliquot of solution A; if no iodine color
develops, the solution is then titrated for
rletermination of free hydrochloric acid as
describad below. If iodine is liberated, the
solution is firse titrated to the starch end
Point with standard 0.1 N sodium thiosul face _
solution. -

An aliquot of solution D is acidified wich
sulfuric acid, about one gram of solid potas-
$ium iodide added, and the liberated iodine
tictraced »ith standard 0.1 % solium thiosul-
fate to the starch end point. The fuantity of
soliun thiosulfate used for each of the above
titrations is recorded and expressed as milli-
equivalents. .

For hvdruchloeic scid, the solution \
aliquot from above is titratel with standar
0.1 N sndiven hydroxide solution to the methyl



Collection oni ralysts of Guseous Constituents

red =28 peint. The ity of stoadand hase
used is recorded and *xpressed as milliequiva-
lents. '

Inthe analysis for total free and corbined
chlorine, separate aliquots of solution A (rade
alkaline) and solution 3 arc used. Sufficient
30% hydrogen peroxide is arded to each solution
to reduce all free chlorine to chloride ion.
The total chloride ion content of each is de-
termined by the standard Volhard titration
procedure, and expressed as nilliemuivalents
of chloride ion. .

5.4.10.4 CarcuraTtions

Calculations of the volume of stack gas
sampled are made in the same manner as de-
scribed for other constituents collected by
sapling trains, €.g., ammonia, organic acids,
sulfur dioxide. Usually little or no condensate
iscollected so only Equation 4.9 may be needed.

The concentration and emission rate of
free chlorine (as Cl2) in the sampled gas are
calculated using the following relations:

(4 = 419 -T_' '

1 (5.52)

and

% = 11.2 x 1076 c;® (553

vhere,

€Cl = concentration of free chlorine,
parts per million bv volume

™3 = millieqmivalants of standard sodium

~ thiosul fate used for titration of

iodine liberated by aliquots of
solutions A and B, respectively

fl.fz = aliquot factors for solutions A\
and B, respectively

VT = volume of stack gas sampled, stand-
ard cubic feet

1 = emission rate of free chlorine,
pounds per hour

) = stach gas {ia rate, stamdara eyiie
feet per minute
The concentration and emission rate of hy-
rdrochloric acid (as HCl) in the sampled gas
are calculated with the expressions

fim3
€icy = 838 VT - (5.54)
and
hey =.5.76 x 100,40, (5.55)
where,

HCl = hydrochloric acid concentration,

parts per million by volume

my ] milliequivalen;s of standard

solium hydroxide used for titra-
tion of aliquot of selution A

3.’5?(1 = emission rate of bydrochloric

acid, pounds per hour

£,.¥1.2 = as defined for Fruations 5.52

and §.53

The milliequivalents of total chloride icn
found for solution A should be at least equal
to the sum of the nilliequivalents of free Q,
and HC1 found (i.e., fim + f1m). Any greater
Shount suggests that the difference is due to
metal chlorides that may have been collected
in the solution.

The milliequivalents of total chloride ion
found for snlution B should be equal to famq,
the milliequivalents of free Cly found; any
slight excess may be attributable to hydro-
chloric acid that was not absorbed in the dis-
tilled water irpingers. In this case, the ad-
ditional acid is added tn that calculated from
the preceding sestion.

5.5 STACK GAS waAT:n VAPOR
CONTENT

An average value for water vapor content
of the stack gases over the test period is ob-

10



Farticulate Stack Test Lalculations Output Report: Date: 09/14/88

Company: MENORIAL HOSPITAL Test Date: 07/29/g8
Equipsent: ATLAS CA-1500 AR INCINERATOR Run 41 of 3 total runs,
Reading Delta P Delta H Tis) F Tia) F
1 0.05 0.90 1845 81
2 0.05 0.75 1848 84
3 0.04 0.53 1820 86
4 0.03 0.50 1787 88
3 0.04 0.55 1797 90
b 0.05 0.80 1857 92
7 0.06 0.88 1820 95
8 0.05 0.70 1777 97
9 0.03 0.40 1747 97
10 0.03 0.40 1743 98
i1 0.04 0.55 1788 99
12 0.05 0.90 1795 101
13 0.06 0.95 1788 )|
14 0.05 0.70 1790 95
15 0,06 0.95 1800 78
7] 0.04 1.00 1732 100
17 0.08 1.30 1786 101
18 0.07 1.20 1797 104
19 0.04 0.70 1788 105
20 0.04 0.55 1759 104
21 0.04 0.60 1782 104
22 0.04 0.70 1792 104
23 0.02 0.35 1783 104
U 0.03 0.40 1791 104
25 81
26 81
27 83
28 83
29 83
30 84
3 84
32 84
3 85
34 B4
33 B4
34 87
37 20
38 90
39 29
40 90
41 90
42 90
43 91
4 N
45 91
46 92
47 92
4 92
Stack Data.,. -
1002= 7.3 102 = 12,00 1C0= 0,00 I N2 = 80.70 Barosetric pressure = 29,40 in Hg
Total water collected = 121.50 »l Pitot tube coefficient = 0,84
Gas meter voluse = 25.7 cu. t. ‘ Static pressure = 0.000 ag Hg
Correction factor = 1.0f Kozzle diaseter = 0,501 ip
Total particulate catch = 31.200 ag Total test time = 40 aip

Total stack area = 4.909 5. ft.
Stack Test Calculations...

Allowable emission rate: 0.45000 1b/hr Average Delta H value: 0.72

Average Stack Temperature: 1793 f ‘ Area of Stack: 4,909 sg. ft.

Average Meter Temperature: 97 F Water vapor, ¢ STP: 3.759 cu. ft,

Noisture content, # §7p; 18.91 % Dry gas meter voluse indicated:  25.700 cu. §t.
Drr 9as volume, & STP: 24,49 ¢y, 4t. Area of nozzle: 0.00 sq. ft.

Molecular weight of stack 923:127.445 g Particulate concentration: 0.0319 gridsct

Isokinetic variation: {07 Stack gas velocity: 24,455 ftis
Stack gas flow rate: 13451 dscf/ain Stack emissions: 0.374 1b/hr



— Particulate Stack Test Calculations Output Report: Date: 07/14/88

Company: MEMDRIAL HOSPITAL Test Date: 07/29/88
Equipaent: ATLAS CA-1500 AR INCINERATOR Run #2 of 3 total runs.
- Reading Delta ¢ Delta H Hs) F . WmF

! 0.04 0.60 1779 93
2 0.04 0.70 1745 95
3 0.04 0.60 1702 96
4 0.03 0,55 1713 9
5 0.05 0.85 1760 100
b 0.03 0.83 1735 103
7 0.04 0.75 1747 104
8 0.03 0.55 1735 105
9 0.04 0.70 1692 106
10 0.04 0.70 1755 107
i1 0.04 0.60 1759 108
12 0.02 0.33 1717 109
13 0.04 0.70 1766 99
14 0.06 1.10 1750 101
15 0.05 1.00 173 104
16 0.04 0.60 1706 105
17 0,03 0.53 1698 106
18 0.04 0.70 1751 108
19 0.04 0.70 1715 109
20 0.03 0.33 1688 110
2 0.03 0.55 172 110
22 0.03 0.55 1716 111
23 0.03 0.55 1714 1
24 0.02 0.35 1744 11
25 93
26 92
k) 93
28 93
29 93
30 94
3 9%
32 %
33 il
k] 94
33 94
38 95
37 97
38 9%
39 9%
40 9
4 © 97
2 9
43 . 98
4 98
45 98
] 99
47 - 99
48 99

Stack Data... :

1002 = 4.5 102 = {3.50 10 = 0.00 % N2 = 80.00 Barosetric pressure = 29.40 in Hg

Total water collected = 118.00 al Pitot tube coefficient = 0.84

Bas meter voluse = 24.5 cu, #t. Static pressure = 0,000 aa Hg

Correction factor = 1,01 Nozzle diameter = 0,501 in

Total particulate catch = 39,000 ag Total test time = 40 ain

Total stack area = 4.909 sq. ft,

Stack Test Calculations... S

Allowable emission rate:  0,45000 1b/hr Average Delta H value: 0.65

Average Stack Temperature: 1732 F _ fArea of Stack: 4.909 sg. ft.

Average Meter Temperature: 100 F Water vapor, & SIP: 993 cu. ft.

Moisture content, & STP: 19.43 1 ) Dry gas seter voluse, indicated: 24.500 cu. ft.

Drr gas volume, é STz -23.20 cu, ft. Area of nozzle: 0,00} sq. ft.

Molecular weight of stack gas: 27.330 g Particulate concentration:  0.0259 gr/dsct

Isokinetic variation: 108,75 Stack gas velocity: 22,452 ft/s

Stack gas flow rate: 1289.9 dscf/ain Stack esissions: ' 0.282 lb/hr



Particulate Stack Test Calculations Output Report: Date: 09/14/88

Company: MEMORIAL HOSPITAL Test Date: 07/29/88
Equipment: ATLAS CA-1500 AR INCINERATOR . Run 83 of 3 total runs.
Reading Delta p Delta H Tis) F Tta) F

1 0.05 0.70 1740 98
2 0.04 0.58 1746 98
3 0.04 0.58 1713 99
4 0.04 0.58 1709 101
5 0.03 0.67 1762 103
b 0.05 0.70 1703 104
7 0.03 0.80 1632 106
8 0.03 0.50 1700 107
9 0.035 0.85 1704 107
10 0.05 0.78 1714 109
I 0.04 0.60 1731 109
12 0.02 0.35 1710 110
13 0.05 0.85 1692 100
14 0.04 0.55 1707 104
15 0.05 0.80 1728 106
16 0.04 0.85 1741 108
17 0.04 0.55 1714 108
18 0.04 0.63 1714 119
19 0.05 0.80 1712 11
20 0.04 0.95 1748 11
2 0.05 0.70 1734 112
2 0.05 0.70 1748 112
23 0.03 0.40 1730 12
U 0,03 0.50 1714 i
25 98
26 91
27 97
28 97
29 97
30 97
3 97
32 97
33 97
34 97
35 98
36 98
37 98
38 98
39 98
40 98
41 98
12 98
43 99
44 99
45 9
45 100
47 100
48 100

Stack Data.,.

1002= 7.10 102=13.00 160 = 0.00 1 N2 =79.9 Barosetric pressure = 29.40 in Hg

Total water collected = 122.00 a} Pitot tube coefficient = 0.84

6as seter volume = 24,4 tu, ft. Static pressure = 0.000 ag

Correction factor = §.0f Nozzle diaseter = 0,501 in

Total particulate catch = 53,600 mg Total test time = 40 aip

Total stack area = 4.909 sq. ft.

Stack Test Calculations. ., : :

Allowable emission rate: 0.45000 Ib/hr Average Delta W value: 0.4

Average Stack Tesperature: IR " Area of Stack: 4.909 sg. ft.

Average Meter Temperature: 102 F Water vapor, ¢ STP; 783 cu. ft,

Noisture content, @ §TP: 19.95 1 Dry gas seter voluse indicated:  24.400 cu. ft,

Drr 9as voluse é STP:  23.21 cu. ft. Area of nozzle: 0.,00] 5q. ft.

Molecular uuqiot of stack gas: 27,331 9 Particulate concentration: 0.0389 gr/dsct

Isokinetic variation: 102,55 y Stack gas velocity: 23.834 ftis

Stack qas flow rate: 1347.3 dscf/ain Stack emissions:  0.425 1b/hr
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. -EP.A. Compliance Testing
| | - Parficle & Chemical Analysis

- Engineering Testing
Alr Systems Testing, Inc. - Indoor Air Qualtty Evaluation
v m& "789’
| : ; ‘\/ o) ’

‘ L A
AUQUSt 1, 1988 ',-’-’:i) \(‘o \ ?_;);)
Mr. Everett Smith "u\ '_“755',‘,5;‘
Memorial Hospital “ T

2500 Citigo Avenue
Chattanooga, Tennessee

RE: Incinerator Emission Test Results ‘

Dear Mr. Smith:

Please find below the final results of the compliance emission
;esting performed on the new Atlas incinerator on Friday, July
h .

9, 1988:

_Emission ﬁate Allowable.Rate

‘Test No. ‘(Pounds/Hour) - (Pounds/Hour)
1 ' 0.39 . '0.45
2 0.29 0.45 -
3 0.43 0.45
" Average 0.37 0.45

- As you can see, the incinerator s within Tennessee standards

for particulate emissions, The final report will follow within
a few days.

Sincerely, L

Bruce Lawrie



Chattanooga — Hamilton County
Air Pollution Control Bureau

3511 Rossville Boulevard » Chattanooga, Tennessee 37407 » (615)867-4321

August 8, 1988

Mr. Bruce Lawrie )

Air Systems Testing, Inc.
P. O. Box 6278

Marietta, GA 30065

Reference: Memorial Hospital Stack Test

Dear Mr. Lawrie:

In regard to your telephone conversation with Pat Patrick on
August 1, 1988, I am enclosing copies of the following:

1. Chain of custody Form
2. Run #2 sample Analysis

If I can be of further assistance, please contact me at
867-4321.

Sincerely,

Jomd gl

James J. Weyler
Associate Engineer

JI/ £y

Enclosures
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CHAIN OF CUSTODY FORM

Plant__ Mo wncr ta / é_/gz/m_ﬁ[ Source_ _JF av (C.A /AN AR

Date Sampled Y/29 /X K Test # / Run # 2
7 14

SAMPLE RECOVERY

Container # Description (if filter, then give filter #)
< L LR
2 Lot er (AL AT

Person Engaged in Sample Recovery. —
Signature and Titleﬁ o

Recovery Location _/Uffep git sias f03P) rive

Date & Time of Recovery *

Sample(s) Recipient, upon Recovery if not Recovery Person

Signature ' 7
Date § Time of ieipt 2/24/ ?Z R Ny

Sample Storage__ _, . Fo 1o o (L /e

Laboratory Person Receiving Sample

Signature § Title fef' /ﬂ wl’"—c,/

Date § Time of Receipt 7/29/£¢ af 3:1S Pn

Sample Storage
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DATE 7-29-BR

MEMORIAL HOSPITAL
PHYSICAL PLANT

INCINERATOR TEMPERATURES

OPERATOR

?aqg 2

PRIMARY CHAMBER

SECONDARY CHAMBER|

PRIMARY CHAMBER

. BECONDARY CHAMBER

TIME

TEMP.

- TIME

TEMP.

TIME

TEMP. |  TIME TEMP.
3o | o 1930 Slerd |Test
nz2€e | /2/8 19¢¢
spido | 2293 /870
1098 11230 J7:%:1e)
10_:5“_9 24/ 1900
hp:55 | 12¥Y0 1386
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MEMORIAL HOSPITAL

PHYSICAL PLANT

\Paﬁe a2

DATEZ‘_QZ;Q_ - INCINERATOR TEMPERATURES OPERATOR _
PRIMARY CHAMBER|SECONDARY CHAMBER PRIMARY CHAMBER | SECONDARY CHAMBER |
TIME | TEMP. | = TIME TEMP. TIME TEMP. TIME TEMP.
/2542 /95" 1880 -
| Q4S5 3 1720 /2: Start Tes}
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VA 707
18%¢)
1300
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COnp
Date:

. Console No.
Stack Diauotor

PARTICULATE TEST FIELD DATA

Nozzle Diuot.é g

Z Mcter Calibraticn

Assuned Moisture: IZ 8
Stack Temperature:

Pressures:
" Probe No.
Orcnt/?yrite
Molecular Weight of Gas:
K Factor:

2,

Barometric:

Time Start: /9. 32—

X CO2 =

Y:
Minutes/Point:
Time ;nd:

Source:
Test Tean

2960
Filter/Impinger Box No.

RX-Y 2

Stack Area:

No.

Te
/QQQCA
zle Area (S.Pt.): qgﬁiéﬁl___

Stack Static Pressure:
Meter Temperature:

in. Hg.

302 =

A

$g. Pe.

TEMPERATIORZSE 3
Meter _ ' Mater | vacuunm|
Point Volume AP Desire| Actual| Stack| Box Imp | In ! Oat
l 65.2‘2 lagkg
z | Q.25 | IR
< :7 SL;ZI:
—i_jL IS TS
‘2.;0 /
S a.tro
—L0 182/ 2 . 40! /
2 (292, R IR b
< vz 3 -“is—a%o:é’
| O 7 ¥ oo
i: X A go 17
6 700 LT . 2.0
EE o
190 X O . ) . 10 p AR N
]/ 1’. 1. 02 E?é%;; ”éF' o3
L l& .02y . . (727
| Eno 7.2 :
Comments: AJozzle: o. S‘o{/ ©.500 0-59 o.50/ Im::‘?"“"‘
Fretest Aﬂfé checks Qi S.Cew: J
Fosrfmst ledk chect, 00ZCcFr @ S A coraL I
P :
1ToTS féfe./QS 8_’) ofc GAS METEr |
X Star1c @4 5 Eno : 292448
e "°/‘?Q ros5 "’ = s1nnr . 20063S

NET ¢



PARTICULATE TEST FIELD DATA

[d] Source: CINERA TO Test No.: L~
Test Teanm: R 58

ANec
in. Nozzle Area (SqQ.FPt.): Q.leiE

Co.pInY H
Da te: _;

Nozzle Diameter: .
Console No.: /  Meter Calibration:
Stack Diameter: __ 33> in. Stack Area: 2/ S§q. Ft.
Assumed Moisture: _% Stack Static Pressure: Q-0 * w.c.
Stack Temperature: -~ 00 oF Meter Temperature: — /00 oF
. Pressures: _ , Barometric: 29 .60 ip. Hg. Stack: _29.6¢ in. Hg.
‘Probe No.: 4 # Filter/Impinger Box No.: Cp = _
Orsat/Pyrite: X CO2 = X02 = XN2 =
Molecular Weight of Gas: Dry: Wet: _ -
K Factor: 35 Minutes/Point: 2. s

Tinf Startz_-!ﬁ 153.53. f';) Time End: /,'Si} onq

TEMPERATURES

Meter | AR - | Meter Vacuun'
Point Volume AP - Desire| Actual| stacyk Box | Imp | In | Dut
. |207. 4 7779 Cx4h 3
= |70 Wl 3
. 0
| f 19 % 2
bl Q01
G 7 T
| L ;
: ) . /031 3
] ) s /-dz' 2
; 108! -
L Z ;9/7 L[ ST
EATE R E L I
iz ZUs
X ) /0
q;’ -2Z.9. o ! {
1 \
2 yiekv & -
d ! ?
j: 219X 3
{ /L 1
1) 7/ 1
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€)30 3
o : { Mo 1S TULY
Comments: Ff‘e-'fcs“l /C? L ch«Ls O'K , Imei-+3j06
P%‘r"cs* leck check 2918 cra @ 4 HS _rs_'::‘.—"—*\—
) ‘ o :
PUTOTS.' %T“" Q.f’/ “""> CA3 e ter )
Statk @ 4.47053 &l 223226{3
S StAsr,; Zof2
MR 3 Tam @ o' H R



PARTICULATE TEST FIELD DATA

Company: ’ Sourcc.z -JZUN(MNN& Test No.: 3
Date: Test Team:

Nozzle Diameter: . N0 in. Nozzle Area (Sq.Ft.):

Console No.: [/ Meter Calibration: [ O

Stack Diameter: ,l% in. Stack Area: £.9¢ Sq. Ft.
Assumed Moisture: 7/ X Stack Static Pressure: 0.0 " w.c.
Stack Temperature: /709 oF Meter Temperature: oF
Pressures: Barometric: 2362 in. Hg. ~ Stack: 29.<o 1&. g.
Probe No.: 442 Filter/Impinger Box No.: Cp =
Orsat/PFyrite: X CO2 = : X02 = XN2 =

Molecular Weight of Gas: Dry: Wet:
K Factor: Minutes/Point: = >.
Time Start: N Time End: i' EZ

I TEMPERATURES

. ' Meter | Vacuum|
Stack | Box Inp | In | Out

" Meter
Point Volunme AP . Desire

Vil
i

¢ /

T -

A , I

1 12392271 Y/

1 1=7¢ [D

3 74/.& j}; (9719
R_lz9z2 & E- 7/ /

—
e

7
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B g o007 O
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Sran @ 9 - 04 /

'O UEND 298¢
MC'HT«! 3 taaw e lo"H, } § L ! O?EN

’ 2
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VISIBLE EMISSIONS OBSERVATlON FORM

Client: l:Mﬁ dl Z@é/ Source: //LL__A?L/

Test Personnel T)/fw(

Control Device :_&)lf

Date: 2 Run §#: 4

Clock Time: _M /quI/

Height Of Discharge pt.JOff bpistance to Sou;rce: Joft

Source etch

Ambient Temp. 80 °f

Wind Speed _Q/H'ZI;[f
Wind Direction 6?\[/‘\}

Sky Color KA' - 6@?

Comments: _@yﬂw'(' ﬁéh\

Signature:

Certification

sec - sec
min 0 15 39 45 Imin 0153045
_@M’/ﬂ\o Q1o |9l |30 Qlolo|o
Buission Point 1 2} 22 K*B We) 1oldlolo |
2 o1010 [ 9 |32 glololo
3 Oleole 1o 133 olglo |0
4 %o%o 34 899%_
5 % Q Qlo
: 030%‘—3‘2 SISO
7 Olo 0] 37 OQ"%O
8 “ACAKANET 0 1O O
e mi i
10 40 _
11 0%‘3’7 41 @5%_
12 oglololo a2 oRle]
13 o]0l 0] 2 |43 Olo 10
14 10101010 laa 10 In o]0
15 [O0]010 |0 [45 QQOO
0
Plume Background &’[_{;/4 i—g 8 g Jg :-gf 8 g Q %—
- : — |18 _Jolololol4as [01010 |0
Condensed H20 in Plume — 19 o lolo 1o T[40 olololo]
Detached_ ~— Attached__— 20 |[0lQolo 10 |50 o -%8 -%
| 21 010 10 |51 4
22 %—Oags_z_ggd'o_
23 1101010153 |Ol0]O]0D
fomroof by, st exhut e/ |28 10101 Clo 54 J0[0 (010
| 25 lelolololss [0lol0l0
| 26 |lololo]o |56 Clo 10 10 .
27 |0loleleols7 ol olo] O]
g_s__goo QO |58 o1 01OTO
29 Ol0 o Is9 olololp

176.# rg,(,/ )
/4//1//& (/

/)f‘r 4'\/ y/

¥

J

Total minutes observed:

B

Minutes exceeding Q % opacity 0

T oA



VISIBLE EMISSIONS OBSERVATION. FORM

Client:M

%if
Control Device: £

Date:

ZZZ# 23 Run #:

[
Z

Source: //)C/'IMJ“’: 4

Test Personnel:' T &WC

Clock Timé: '/7"‘/5-/.'5.(

Height Of Discharge Pt. é’QfZ( Distance to Source: 30{(,"’

Ambient Temp.

Wind Speed _6[”\

Wind Direction

Sky Color 3/0‘(

Detached

Comments: Mﬁ! %f
o of

sec ' sec |
min 15 30 4 min 0 | 30
@MJZ 0 _C%QO (%_;Q 6_15_0-55_
Emission Point 1 olol0 o |51 g ®) ST
2 o]0 |9 |32 Q O
3 %O 9019 |33 olo 1o 10
4 olololo 34'%0(’)0
5 Qlolo |0 |35 Q1910 |
6 O lo, 0 | 36 Q19 {O]0
7 _[Olold0lg [37 [J[0C o;
8 o ©1Q |38 910 |0
Thgle ey
10 40 Q
11 00%‘0 41 |0 ol0
12 10 lo QO 142 o010 b |O
— 13 |10 lo 10 |43 Ol9 o |0
14 (ool o|O |44 olololo
15 |0 lolo o [as gggg
o
Plume Background L ig g g o 1o 3% g lol1Q0lo
. — |18 _Jololo 1N [as odlole]o
Condensed H20 in Plume ___ 19 ~ 1O Q A 149 Q o lo 1o
— _ Attached_ 20 lololo %___5__0 ololo |o
21 |0 lc |2 5, |Ql1O|0 IO
22 |J1010 % 52 Jojo]old
23 %-75 53 o |0 O Jo
24 © 10154 |0 |0 |0 |0
25 |0 1010 [O Is5 080%_
26 10 1010 10 |56 Q o
2 gigieig i igtelgio]
Ao | 71966 | 28 38 =
ate:fpel 7180 29 [0 10O O1ls9 [0]P[O]0

Total minutes observed :__&___

Minutes exceeding §2 % opacityQ



VISIBLE EMISSIONS OBSERVATION. FORM

Source: //)Uﬂﬂ’l’étf

Cl ierlxt:_&uﬂt/l/osﬂdé/

Control Device:

Test Personnei': TW

T UY!
Date: 7[%;[5& Run {: ‘5 Clock Time: 257 ‘7’%
Height Of Discharge PtﬁQ(é Distance to Source: &ﬂ

Ambient Temp. 70°/7

secC secC
i 15
@ v zgm__Q _C%_J.i_
Bmnission Point 1
2
3
4
5
6
yi
18|
9
10
11

Wind Speed d/ﬂ\

Wind Direction _ —

Sky Color :%IZ gdggs/
. Plume Background [%;’?éﬁ

Condensed H20 in Plume —_

———
—

Detached_— _  Attached

Comments: _ﬁé‘m%m @/d{/
fom- roif

Signature %W
Certification D{te: 6’( %/éﬁ
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Total minutes observed:_. _60

Minutes exceeding O % opacity 0



AP-42 Emission Factor Development
paper Number 15

PM PM
Replicate Total Charge Emiss. Emiss.
(#) Minutes Rate Rate Factor

HC1 HCY ci12 12
Emiss. Emiss. Emiss. Emiss.
Rate Factor Rate Factor

(1bs/hr) (1bs/hr) (1b/ton) (1bs/hr) (ib/ton) (1bs/hr) (1b/ton)

1 60 A50 0.376 1.67
2 60 450 0.284 1.26
3 60 450 0.428 1.90

5.535 24.60 0.064 0.28
5.336 23.72 0.071 0.32
4.241 18.85 0.072 0.32



AP-42 Emission Factor Development

Paper Number 15

Type

o) ) -

Facility

Chattanooga
Chattanooga
Chattanooga
Chattanooga
Chattanooga
Chattanooga
Chattanooga
Chattanooga
Chattanooga

Reference

15
15
15
15
15
15
15
15
15

Run

WhEWNER W

Pollutant

Particulate Matter
Particulate Matter
Particulate Matter
Hydrogen Chloride
Hydrogen Chloride
Hydrogen Chloride

cl2

Ccl2

cl2

Emission Factor

lb/ton

1.67E+00
1.26E+00
1.90E+00
2.46E+01
2.37E+01
1.89E+01
2.80E-01
3.20E-01
3.20E-01

mg/Mg

8.35E+05
6.30E+05
9.50E+05
1.23E+07
1.19E+07
9.43E+06
1.40E+05
1.60E+05
1.60E+05
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