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Introduction

Compliance particulate and hydrogen chloride emissions testing
- was performed on the pathological waste incinerator exhau;t at
Bio-Medical Service Corporation, Lake City, Georgia. The
purpose of the testing was to determinelif particulate and HCL
emi;sions comply with standards set forth by the Georgia
Environmental Protection Division. Three, eighty minute test

repetitions were performed on the incinerator.

The testing was performed on May 8, 1989 by Russell Barton and

Chris Roseberry of Air Techniques, Inc., Marietta, Georgia.

. Air Techniques would like to extend its appreciation to Mr.
Larry Holloway and his associates at Bio-Medical Service

Corporation for their assistance throughout the test progrém.




Summary of Results and Conclusion

The complete summary of test results is shown in tabular form
in the Appendix. Below is shown the particulate emission-rate
and HCl emission rate, expressed in pounds per hundred pounds
of incinerator chafge, and pounds pér hour, respectively.
Also shown is the incinerator charge rate in hundred pounds

per hour.

Particulate : HC1
Emission Rate Emission Rate Charge Rate
Test No. (1lb/108 1b) (1lb/hr) (160 1b/hr)
1 ¢.08 2.04 . 196.54
2 .06 .03 | 10.54
3 2.08 0.24 19.54
Average 8.97 0.04 18.54

The allowable particulate emission rate as specified by the
Georgia Department of Natural Resources is ©.20 pounds per
hundred pounds of incinerator charge. The allowable HC1

emission rate is 12.0 pounds per hour.

Due to the variation in stack gas moisture content, difficulty
Was encountered maintaining the proper sampling rate. Any
resulting bias to the test results should be less than ten
percent. However, the test results are the same for both the

highest and lowest sampling rates so that no bias is felt to

be present.




III. Test Methods and Sampling Procedures

The sampling train used for execution of the testing was
manufactured by GII Enterprises, a division of Andersen
Samplers, Atlanta, Georgia. The train meets all specifications

as outlined by the U.S. Environmental Protection Agency.

As specified in the various test methods, all necessary
calibrations on the dry gas meter, orifice, thermocouples,
digital thermometer, sampling tip, pitot tubes, aneroid
barometer, and analytical balance were performed. Included in

the Appendix are the results of the calibrations.

The number of sample points énd the sampling location were
determined according to EPA Method 1. The test location-and
nearest disturbances (upstream and downstream) from the éest
site can be found in detail on the preliminary sample traverse

data sheet in the Appendix.

EPA Method 2 was used to determine stack gas velocity and
Volumetric flow rate. An S- type pitot tubevwas used in
Conjunction with an inclined oil gauge manometer. After each
test repetition, a leak check was performed on the pitot

manomet.er aséembly and indicated no leak for 15 seconds.

Dry molecular weight was determined according to EPA method- 3
during each repetition by fyrite analysis of grab gas samples.
The results of these analyses are reported on the field data

sheets in the Appendix.



Geofgia EPD Method 5T and 200 were éombined to determine
particulate and HCL concentrations. The sampling train
consisted of a calibrated nozzle, probe with heated iiner,
glass fiber filter and filter holder, five impingers, 50°'

umbilical cord, pump, dry gas meter, and orifice. A detaijled

schematic of the train can be found in the Appendix.

Before each test, the probe and filter holder assembly were
secured in the filter box. In each of first two impingers was
Placed 160 milliliters of deionized, chlorine demand free
water. 100 milliliters of 6.1 N Potassium Hydfoxide solution
was loaded in each of the third and fourth impingers, and the
fifth impinger was loaded with 200.9 g. of silica gel. Before
each repetition, an optional leak check was performed to

ensure all connections were secure.

After the probe and filter heaters warmed up to the specified
operating temperature, the probe was inserted into the stack
at the first sample traverse point. The stack gas parameters
were recorded on the field data sheet, the pump turned on, and
the sampling rate set at the isoKinetic rate. At the end of
the sampling period for the first point, the probe was moved
to the next traverse point, and the sampling raﬁe adjﬁsted to
maintain the isokinetic rate for the measured gas parameters
at that point. This procedure was followed until all of the
traverse points had been sampled. At each point, the

following information was measured and recorded on the field



data sheet: dry gas meter volume, stack gas velocity pressure
differential, orifice meter pressure differential, stack gas
femperature, sample train filtratioﬁ temperature, implnger
train exit temperature, dry gas meter inlet and outlet
temperature, and sample train system vacuum. After all of the
points had been sampled, the bpump was turned off and the probe

removed from the stack.

Immediately following each repetition, a leak check was
performed on the sample train and indicated less than the
allowable @.62 CFM. The train was then disassembled. The
filter holder was first removed‘ana immediately sealed to
eénsure no particulate matter was lost. Both ends of the probe
assembly were sealed to ensure no particulate matter was lost
from that component. The moisture catch from impingers one,
two, three, and four was measured with a graduated
Ccylinder, then placed in labeled containers. Impingers one
and two and the connecting glassware were rinsed with
acetone. The acetone wash was Placed in a separate container.
Iﬁpingers three and four were rinsed with distilled water and
the rinse added to the appropriate containers. The silica gel

from the fifth impinger was returned to its container and

8ealedqd,

The probe and nozzle were removed from the test site for
Cleaning. The nozzle, union, and probe liner were brushed and
rinsed with reagent grade acetone until all particulate matter

Was removed. The acetone wash was Placed in a labeled



polyethylene container.

After the test was completed, the sealed filter holder
assembly was returned to the laboratory. The filter was
removed from the holder assembly in a controlled environment
to ensure that no particulate matter was lost during the
recovery process. The filter was placed in a labeled container
and desiccated for a minimum of 24 hours, then weighed to a
constant weight.” The front half of the filter holder assembly
was rinsed with acetone and the wash was added to the labeled
probe wash container of the same repetitihn. If any filter
fibers remained on the holder gaskét, they were carefully
removed and also added to tﬁe probe wash container. The back
half of the filter holder was rinsed with distilled water and
the wash added to the appropriate impinger wash container. A
sample of the acetone used for cleanup was saved as a blank in
a separate container labeled “"Acetone Blank". Likewise, a
sample of the distilled water and the potassium hydroxide were

gaved as blanks.

After the test, the sample containers from each test
repetition, along with the blanks, were returned to the
laboratory. The contents of each prbbe wash bottle were
transferred to tarea beakers. The containers were then rinsed
with acetone to ensure that all of the particulate matter was
recovered. The volume of the acetone was recorded and tﬁen
@vaporated by placing the beakers on a low temperature steam

bath. The evaporation was closely supervised to prevent



”bumping“ and subsequent loss of the sample. Each beaker, with
residue, was desiccated ang weighed to the hearest g@.1

. milligram. .

The impinger catch was.split for separate analyses. A 3g
milliliter aliquot was taken for HCl analysis from the
combined sample of impingers one and two. These aliquots, the
potassium hydroxide solutions from impingers three and four,
and the water ang Potassium hydroxide blanks were gent to
Galbraith Laboratories, Knoxville, Tennessee. The amount of
HCl in the samples and blanks was determined by ion

chromatography for the chloride ion.

The organics in the water from impingers'one and two were
extracted with three, 25 milliliter portions of chlorpform
followed by three, 25 milliliter portions of ether. The
eéxtraction was Placed in a tared beaker, evaporategd, ahd
weighed to a constant weight. After extraction, the impinger

water was placed in a tared beaker, evaporated, and weighed to

4 constant weight.

The Pre-weighed silica gel samples were returned to the
laboratory in their original containers. The Ssamples were

wWeighed to the nearest @.5 gram.



Process Description

The waste incinerator process is operated as a cont%nuous
waste feed combustion chamber with a continuous wet ash
discharge system. The waste is combu;ted in a primary chamber
and then a secondary chamber. The exhaust gases exiting the
secondary chamber are drawn through a wet scrubber system
consisting of a caustic and water quench .chamber, venturi, and
a packed separator. The gases exit through an I.D. fan into

the atmosphere.
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. Sample Volume (Vm):

Sqrt Delta P:

Sampling Time (min):
Barometric Pressure (Pb):
Delta H (H):

Volume in Impingers (mls):

Static Pressure (in. wc.):

Stack Pressure (Ps):
Stack Temperature (Ts):
Meter Coefficient (Y):
Pitot Coefficient (Cp):
Meter Temperature (Tm):
Area Stack (As):

Area Nozzle (An):
Percent CO2 (%):
Percent 02 (%):

Percent N2 (%):
Condensibles:
NonCondensibles:
Milligrams:

Molecular wWeight Dry (Md):
Volume Water (Vwstd):
Volume Gas Sampled (Vmstd)
Wet Fraction (Bws):
Molecular Weight Wet (Ms):
Volume Gas Sampled (Vma):
Stack Gas Velocity, (vs):
Olumetric Flowrate (Qs):
3019metric Flowrate (Qa):
Yainloading, gr/dscf (cs)
Srainloading, gr/ACF (csi)
1ssion Rate, #/Hour:

Percent Isokinetic Samplin9=.

Charge Rate, §/Hr:

Emisgion Rate, #/108 # Charge:

SUMMARY OF TEST RESULTS
Bio Medical Services
Scrubber Stack
May 8, 1989
Particulate

Test # 1

28.192
@2.243
80
29.12
8.56
232.9
-GOl
29.11
160
1.822
 0.840
86
4.91
0.0800763
4.9
15.9
81.0
16.6
45.4
62.9

29.24

18.92

: 27.145
9.287

26.02

45.936

15.79

2,749

4,651

. 8.9352
: 8.0208
2.83
79.58

1954
0.0788

Test. # 2

37.136
g.216
80
28.45
8.79
135.5
’ -gcl
28.44
136
1.922
0.840
191
4.91
0.000763
5.0
14.0
81.0
15.7
42.8
58.5

29.36
6.38
34.021
2.158
27.57
47.979
13.52
2,826
3,984
6.8265
0.0188
0.64
96.92

1954
2.2610

Test # 3

42.562
@.238
80
28.30
@.95
299.5
-ﬂol
28.39
152
1.022
9.840
119
4.91
2.880763
4.9
15.0
8l.0
19.9
69.4
88.4

29.24
14.10
38.190
B8.270
26.21
64.086
15.53
2,726
4,574
0.06357
0.0213
9.83
112.79

1054
0.9792



SUMMARY OF TEST RESULTS
Bio Medical Services
Scrubber Stack
May 8, 1989

HCL

Test $ 1 Test # 2 Test # 3
Sample Volume (Vm): 28.192 37.136 42.562
Sampling Time (min): 89 80 80
Barometric Pressure (Pb): 29.12 28.45 28.30
Delta H (H): 2.56 8.79 8.95
Volume in Impingers (mls): 232.9 135.5 299.5.
Static Pressure (in. wc.): -g2.1 -2.1 -g.1
Stack Pressure (Ps): 29.11 28.44 28.30
Stack Temperature (Ts): le@ 136 152
Meter Coefficient (Y): 1.822 1.022 1.922
Pitot Coefficient (cp): 0.8409 0.849 0.840
Meter Temperature (Tm): 86 191 - 110
Area Stack (As): 4.91 4.91 4.91
Area Nozzle (An): ©.900763 2.990763 0.000763
Percent CO2 (%): _ 4.0 5.9 4.0
Percent 02 (2): 15.9 14.9 15.9
Percent N2 (%): 8l.9 8l.0 8l.0
Milligrams: 2.9 2.4 4.1
Molecular Weight Dry (Md): - 29.24 29.36 29.24
Volume water (Vwstd): 19.92 6.38 14.10
- XOluma Gas sampled (Vmstd): 27.145 34.021 38.190
"et Fraction (Bws): @.287 @.158 0.270
Molecular Weight Wet (Ms): 26.02 27.57 26.21
Volume Gas Sampled (Vma): 45.936 47.970 64.086
Stack Gag Velocity, (Vs): 15.79 13.52 15.53
301Umetric Flowrate (Qs): 2,749 2,826 2,726
Olumetric Flowrate (Qa): 4,651 3,984 4,574
Gra_lnloading, gr/dscf (cs): 0.0016 2.0011 2.0017
“3inloading, gr/ACF (csi): 9.0010 9.0008 9.0010
on-88ion Rate, $/Hour: 8.04 6.03 @.064
®rcent Igokinetic Sampling: 79.50 96.92 112.79

Charge Rate, #/Hr: 1054 1954

1254




TOTAL PARTICULATE MATTER COLLECTED .

CLIENT: liio- "edlicdl S DATE: $- 8‘39
SOURCE: _Lngiat-atre - Sceabber RUN #:__\-

Acetone Blank Concentration (Equal to or less than 0.0} mg/g):

Ma = ©.8 og Va = 250 Pa = .79C

Ca = Ma / (Va * Ppa) Ca = O .00

Test ¢# ( Test‘# pl Test ¢# 3

Acetone Wash Blank:

Vaw s 29 g1 22N ml - e SN Y

Wa « Ca * Vaw * pa

Va o 0.6 mg .6 mg O .7 mg

Particulate Matter Collected in Acetone Wash:

WE = 123, $¥yYTg lhte, ITHY3 ¢ AR AV N g
Vi = (A5 59T % Te. 7928 g 129. 292 ¢
Maw = 1000 (Wf - Wi) - Wa

Maw « V.0 g 9.8 mg /5.3 mg

Particulate Matter Collected’qn the Filter:

Vf = 5. 37D 8 .38 o, 2R 7o g
Vi« o 33F9% ¢ ©-MNTvw g C0.33%2% 9 o
Mt = 1000 (Wf - wi)

Mf = 3Y. & my 33.0 mg >‘ sY./ mg

Total Partiéuiate Matter Collected (Mn = Maw + MEf):

Mn =« &5 ¢ mg 4L, 3. mg 63, Y mg




TOTAL WET CATCH PARTICULATE MATTER COLLECTED

IENT: B{'au ﬂ‘Jl.CQ / 5&"’[‘“ DATE‘ - 8' 8
DURCE ¢ Zn i ﬂbv~+0‘ Seow $de- ‘ RUN #: ] - 3
Test # [ Test # 2 Test # 3

ganic particulate matter extracted from impinger catch:

WE =123, So98 g A2 T2 g |Me. 399+ g
Wi = j+§ yileg 120.91%" g 24,3967 g

Mx = 1900 * (Wf - Wi)

Mx = 2.8 - mg Y mg | _2.M mg

otal Particulate matter in impinger water after extraction:

WE = 13).®3x g N.2oa" 1 g DB6.62%3 g
Wi =132, Q%471 g . ol8e g _ 32.6i48 g

Mix = 1008 * (Wf - Wi)

Mix = G mg - -7, mg .5 mg

°tal particulate matter collected in impinger acetone wash:

WE = \3\. 9394 g 5. 81%9 g . 1x3.0%%9g
Wi = 1j3.4329 g 0L 8728 g 123.0%3 g

Mac = 1008 * (Wf - Wi)

®@ 6.2

otal Particulate matter collected in wet catch (Mx + Mix+ Mac)

Mn = /5"y mg I¥. Y  mg 17.9  mg
ERPCY L VAR ooy Y ©. 036 ™YL
X 30 & X3s Wi X 3o
‘ MR TLIE X =2 L3 2 1.\
\r ] '
f SL‘\ 16.6 T I 19.°
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QUANTITATIVE MICROANALYSES

p.0.BOX 81610 ORGANIC - INORGANIC 2323 SYCAMORE DR.
OXVILLE, TN 37950-1610 615/546-1335 . KNOXVILLE, TN 37921-1780
Mr. Russell Barton May 15, 1989

Air Techniques, Inc.
1724 Nekoma Street
Marietta, Georgia 30067 ‘ ' Received: May 10th o

Dear Mr. Barton:

Analysis of your campounds gave the following results:

Your #, Our #, mg/liter Chloride,
1 F-6461 5
2 F-6462 5
3 F-6463 7
1-3 F-6464 2
2-3 F-6465 2
3-3 . F-6466 2
1-4 F-6467 2
2-4 F-6468 2
3-4 F-6469 2

IN KOH Blank F-6470 4

CoF HZO Blank 5-8-89
F-6471 3

This is confirming our telephone call of May 15, 1989.

ec. Vice-President

S.MAIL - P.O. BOX 51610, KNOXVILLE, TN 37950-1610. OTHER CARRIERS - 2323 SYCAMORE DR. KNOXVILLE, TN 379211750

GRH:ph ESTABLISHED 1950

LIS
No SHiPMENTS ;v u.
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i
plant: Mo - pieald Source: Tacinersdue Serelbe—
Nate Sampled: <T- ®B-3I7 Run Number: /z=~2
- SAMPLE RECGVERY
y z
3 - . |
1 Container Identification Sample Descrintion y
. oA wv YoM\ TXavh ‘Q:#_':i @) Ny, v\ TNty “jc\rug{,.(k . l
: . e\ o ™ i
4 i T AL Ev».‘p 3 e
. <y Ay T ng o —
“ e 3_ep 3 i
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Sample Recovery Person:
Signatuvre and Title: /44/’/ \/1;7‘?"_"'3
§ Recovery Locatnion Wash: “77,.»4' S fme
¢
Filter: AT (AP
% Nnate ard Time of Recovery Wash: AR~ ook R
‘— Filter: <=9-%9 An
; - Laboratory Darson Recelvineo Samnle:
_ A Signatura: G :,,,,,(// ~ /\-’rx—;-#j\
,g Date and Time of Receint: = T-%9 Arm
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(o tCHNiLJUt: b Y COA Neroma Hlver NE ¢ Mancity, Georgie 3000

i 947 T040

. CHAIN OF CUSTODY FORM

Plant: R ie- e of Source: Thiing-at- Scrubbe.
Date Sampled: ¥ -2-29 Run Number: /-3

- SAMPLE RECOVERY

Container Identification Sample Description .
'P'ga_lz" Coavk -TQS*; { Au-kgi Cacy L
e T 1 e
7e T3 -
Acdhinc N “
1 Filde— T !
a4 Tt L
| i T3
_ Moo Ble
1 ot Kow
2 Sample Recovery Person:
é Signature and Title: MW

Recovery Location Wash:_ 7=+ S:/he
Filter: Avx (AB

Date and Time of Recovery Wash: A%y, ool Run

Filter: <<=9-89 Aw.

Laboratory Person Receiving Sample:

Signature :_M m__—

D_ate and Time of Receipt: 517-?99 A

Sample Storage: A‘T]; LA
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Container Identification Sample Description
Sawmel— | e ' Heo Cadel 39 w8 aliguet .
cmplee 2 Wed °’

F R4

Sk.‘ﬂ\‘- 2 W e
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Filtear: ~ /N
C e\ .
Date and Time of Recovery Washi_AV-de_ ecl -Feb Reae .

Filter: N/A

Labotat'ory Person iec%xng Sam Z( l/ﬂg/ ~
Signature: /44(/
Date and Time of Receipt: > /0 ¥9 /O A

{ 7 )
Sample Storage: /\/n/w‘"j
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TEST CALCULATIONS

I. Determination of Moisture in Stack Gases

a. Volume of Water Vapor Collected (Cubic Feet): -

Vvwstd = 0.04787 * (Vle)

. b. Dry Gas Volume Through Meter (Cubic Feet):

Vmstd = 17.64 * Vm * Y * [(Pbar + (“H/13.6)) / (Tm + 469)]

c. Moisture Content: (Bws)

Bws = Vwstd / [ Vwstd / Vmstd ]

-

d. Wet Molecular Weight: (Ms)

Ms = [ MA * (1-Bws) ] + [ 18;0 * Bws J

II. Actual Stack Gas Volume Sampled (Cubic Feet):

Vma - [ Vmstd * (Ts + 468) * pstd ] / [ (1-Bws) * Tstd * Ps

k

-

III. Determination of Stack Gas Velocity & Volumetric Flow Rate

a. Stack Gas Velocity (Fééﬁ per Second):

Vs = Kp * Cp * (SQR “P) * [ SQR ((Ts + 460) / (Ps * Ms) ]
b. Stack Volumetric Flow Rate (Cubic Feet per Minute):

l. Dry Standard Conditions (Qs)

Qs = 68 * (1-Bws) ¥ Vs-* As * (Tstd/(Ts+468)) * (Ps/Pst

2. Actual Conditions (Qa)

Qa = Vs * As * 60 ' i

A 4




'IV. Determination of Particulate Concentration (Grainloading)

a. Dry Standard Conditions: (cs)

cs = §.01543 * ( Mn / Vmstd )

b. Actual Conditions: (csl)

csl = 90.81543 * ( Mn / Vmstd )

V. Emission Rate (Pounds per Hour)
E =60 * Qs * cs / 7000

VI. Pollutant Emission Rate (Pounds per Million BTU's):
E=F * (cs / 7008 * [ 206.9 / (286.9 - %02) ]

VII. Heat Input (MMBTU per Hour):
Qgh = 60 * Qs / F * [ (20.9 - %02) / 20.9 ]

VIII. Determination of Acceptability of Sampling Results: (I) !

e a— = e p——
— -
S .

I = (Ts+4608) * ((8.006267 * Vic) + ((Vm*Y/(Tm+460))*(Pbar+("H/13.6))))
§.599 * @ * Vs * Ps * An

L Nl - 3




AIR TECHNIQUES, INC.
Field Data Summary
Bio-Medical Services

9 8¢ ioints: 20
;jer voint: 4.9
¢ scrubber Stack
Mnte: May 8, 1989

Al
* 8 o

volume SQRT Stack Met.er Temp

Meter Del P Del P Del H Temp Inlet Outlet

r v 187.495 2.12 ?.346 1.10 169 71 66

! 2.10 @.316 ¥.95 170 79 67

) @.98 @.283 8.76 167 83 67

¢ 2.07 0.265 @.67 168 88 69

p 6.87 @.265 9.67 168 90 71

. 9.04 2.200 2.34 141 93 73

- 9.06 0.245 ?.58 167 94 75

' 9.03 2.173 2.26 145 96 77

' 9.04 9.200 g.34 167 96 78

d 9.23 2.173 2.26 167 97 80

i 8.87 8.265 6.67 167 88 83

e 9.87 0.265 9.67 164 97 82

i 8.08 2.283 9.76 167 100 82

+ 8.05 8.224 8.43 160 101 84

=r 9.98  9.283 8.76 165 101 85

.. -4 2.95 @.224 V.43 146 192 85

e 2.84 2. 200 @.34 153 99 85

L Ty 0.94 2.200 9.34 150 99 86

E ‘e @.95 9.224 ?.43 150 181 86

. § TR @.95 9.224 0.43 145 192 87
" AVERAGES

= 2 28.192 8.243 .56 168 86

o




AIR TECHNIQUES, INC.
Field Data Summary
Bio-Medical Services

.-:-::-..'s:' 20
p go- o:nt: 4.0
»w & rsobber Stack

) v My 8, 1989
s .
wslume SQRT Stack Meter Temp
\ “Matar Del P Del P Del H Temp Inlet Outlet
. 8 <0.008 B.04 2.200 D2.40 ~ 123 2§:] 82
A 6.95 2.224 9.50 142 97 82
) 0.06 2.245 1.20 140 103 84
- 4 p.04 2.200 8.77 . 137 194 85
- % 0.04 2.200 .77 134 107 88
o 0.94 2.200 2.79 127 110 91
! 9.24 2.200 2.79 130 111 93
- 4 9.93 2.173 2.53 123 111 94
-&%: 0.94 0.200 B.70 120 110 95
- 2.04 2.200 2.70 121 110 95
e 1. 9.06 8.245 1.10 128 106 97
2.87 @.265 1.20 138 112 96
2.087 8.265 1.20 133 113 96
9.84 2.200 9.79 152 114 97
2.85 @.224 2.85 135 115 99
8.05 9.224 2.85 131 114 98
2.95 9.224 2.80 161 115 99
0.04 g.200 0.64 152 114 99
2.04 8.200 2.64 145 115 99
8.05 8.224 2.80 140 115 160
AVERAGES

0.216" 3.79 136 101




AIR TECHNIQUES, INC.
Field Data Summary
Bio-Medical Services . !

- §er of Pdints: 20
ites per Point: 4.0

#K hition: Scrubber Stack
2 8 Date: May 8, 1989
» :No.: 3
k] Volume SQRT Stack Meter Temp
## Joint Meter Del P Del P Del H Temp Inlet Outlet
% 1 53.408 .07  ©.265 1.20 — 134 100 98
* 2 8.11 2.332 1.90 160 119 97
4 3 g.07 2.265 1.20 171 111 97
z 4 2.10 2.316 1.79 179 113 97
& 5 2.07 9.265 2.77 158 116 98
£ 6 9.08 9.283 2.88 17¢ 116 100
= 7 2.06 9.245 2.90 148 117 121
_g 8 . 28.07 9.265 3.77 171 118 101
14 9 2.03 2.173 8.45 146 118 183
¢ 10 6.85 9.224 8.75 159 119 104
<=1 1 0.06 8.245 2.99 142 113 185
z 12 9.10 B.316 1.79 167 117 106
T 13 2.03 2.173 2.45 148 121 1064
+1 14 2.98 g.283 ?.88 170 120 184
a1 1s 0.04 2.200 9.64 145 122 185
- 16 8.01 8.100 1.10 179 123 108
- 17 . 2.06 @.245 1.00 143 = 124 199
< 18 2.92 9.141 2.34 139 122 108
- 19 2.05 9.224 @.85 127 123 109
20 g.04 0.200 2.68 134 122 199

f{fINaL 95.970
AVERAGES

= 42.562 0.238 6.95 152 110
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Velocity Data Sheet

IRun# Dateq’7 E Z?Z ]

Plant 7Bre-s7eelic. / Se~rrs.cy City Lecke C/ &y State ,
Sampling Location _SccaleM— Sect - Start _am/pm Stop______am/pm
Operator(s) _Recde= [/ Lty B
entilication: t# 3 *Y g ermometer #_____ Barometer #
Ambient Data:  Temperature (°F) __ Barometric Pressure (in. Hg)
Stack Data: Length (in.) _—___ Width (in.) - Equiv. Diameter (in.)__
< Diameter (in.) 3/~ Port Extension (in.) _— __ Area (fi2)
Disturbances: Upsweam (L/D)s. 5 Downstream (L/D)_2 +*__
Conditions: Pitot Cp _- &< Pressure (in. H0) Pressure (in. Hg) _____
Temperature: Dry Bulb (°F) IS5 WetBulb°F) _______
Moisture Fraction (=%) ' .
Fyrite Analysis: %C0Oy_S—_/ / %0y 7>/ /
r of Points
Distance Tost Data
Point Diameter Fraction | From | From Velocity Additional Data
¢ of Traverse Points Wall Wall Pressure :
+ Ext. A B
-» |6Pts. |8Pis | 10P.| 12Pts.| In. in. | ln. H20|In. H20
1 X R - . . -
B0 AL AL AL PR
a | 0.704| 0323 0.228] 0i77l¢.Y
0854 0877 0.942] 0.250] ;0.3 e
] 555 0.806] 0.658] 0.3561 /5. -
7 1 0895[ 0.744[ 054420 S
0.568] 0.854] 0.750| 2+ & do &
3 —5318] 0823 20 o
0.974] " 0.882 2 0.0 @
11 0.933] L7 2
T2 0978

Traverse Point Layout

Comments

g 1% T TR SR e T SRR

—




- Field Data Sheet
A [Run# , Method #5~7 o N L |
_ ) |
. Plant Bie-Meotica ! Se-sr.es Source cabler Stk

Dues /. 8 J 8% Sar/o: L5/ pm Stop_4L:¢7 _amypm City LeAx C.&r Stale Lex

Operators__Ra- 7o [ Loy rrry | / ;
Console #__ 7/ EPABox# _3.  Nozzle #/J'@_ Diameter.22 ¥ Probe # Length 2

Console Km (-) 6o K-factor(-) _9.3% Barometer #

Ambient Conditions:  Temp. (°F)_&€s— ___ Pressure (in. Hg) 2%-/2- o,
Stack Conditions: Pressure (in. H90)=, @9 Pressure (in. Hg) Moismre(%)—fg e
eak Checks: Pre-Test Post-Test \
ample Train: =k CFM©@ 1o in. Hg -2~ CFM @ _s— in. Hg

Pitot Dynamic: —+_in. HyO for 15 sec. < %2 in. HHO for 15 sec.
Pitot Static: _in. HaO for 15 sec. >, 3 in. H20 for 15 sec.
Method #3 Train: == in. Hafor30sec. ________ = in Hefor30scc.
yrite Analysis: % %0y 05— / __ J
Water Collected (ml.): Tarc_ﬁf’__ Gross 2 & Net 220
Moisture Collected in Silica Gel (g.): Tare_z o2 Gross 26 Net 6
Minutes per Point: R .
l;omT VOLUME PRESSURE TEMPERATURE =
‘ .
ORIFICE GASMETER | £ 3
- GAS PITOT STACK | FILTER | SILICA E <
METER | DEL P |DESIREACTUAL GeL | w | our|®*
- CUBIC FEET |IN. H20| IN. H20|IN. H20|  °F. *F. *F. °F. f. |IN.HG] K
/ oot ez ler 177 leg 454797
2 9;?. / .70 V.21 97l /7 l2Clixch | 29\ g2 14.0
3 327/, orX el wel/sen 1250 3 V¥ 167 130
v 1953. 22 Lo l. 6l enl/ségia50 50 RF 162 >
- 199522 loay Lol e7ljce [25s 1 xy2190 | 125
A 292. 01 ot | 3y 1oy /v 1257 lyo 1922 |23 110 ¥C
=2 96y . iv .o g2 |, 521167 253 e Y9 V25 12.o
< 955 /83 | o3 l.2¢ L2611 /ys™ 12456¢€ | 5o 2¢ 1= 11.=
S jooe. go lov 1.2y .39 1767 25y |42 156 | 72F S
{2 1o .33 ] 26 1.2G 1169 248 <o 9= Yo /.o
’ Nao'l-39s | .07 -2 | G311 j67 277 152 13¥ 1 &7 13 o
6e3. % | o3 g e ljgy 12720 13 199 F2 3. o
3 oo Y90 le8 Lol mpelicn 1263 I5g Proo 12 1347
« llooe.vr— oy l-gy3 l.y3 |i6> lase | s listl |yy 1/ 5
e oo .57 (-08 l.o6l.9¢ )¢5 {248 V592 liof | 57 1357
G e 2.7272 . o5 V. Y Y3 ;Y6 l29y< 157 1ol | 5" | 2.
). “‘ lg '{q ’3"/ -Lq /I‘J ;—-3" s"? ~Z—§:‘_ ‘-
2 liocya. ot loy 3¢ V152 |la3@1sy |99 lac N
9 oi3-¢6 |.oy"l-y3 | .43 /50 L2372 x~72 /0 13¢ |2
1o liotN. Y2 | o lwd (w2 llys” 1292 1579 |lo2 | ¥ 12.0
Ewd fioiv . 6¥7 |
i
Vs [2¥ /92 |
_aé% | .39
Comments: /7.0 2. ke Fe; le& Peot Txeak Stife Glieven
S(f“l’b" AF = '7;' '

PR SPRCNG 7

-

T RN
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Field Data Sheet
[Run# J-_Method# S 7 «</4cc |
Plant B -. ~Meolica !l Se—sist Source _Zacinesaor
Date 3/ © /27 San/2 gv am/gm® Stop.2:i> am /@D City Leke CotState =
Operators__Rer £~ [ SS- Y- / .
Console # _/___EPA Box # 2 Nozzle #A_ Diameter 327 Probe#_« __Length .3
Console Km(-) -6 o __K-factor(-) _10.90 Barometer # _A___ 76/0‘
Ambient Conditions:  Temp. (°F) Pressure (in. Hg) 2% >~ /
Stack Conditions: Pressure (in. HyO)= o= Pressure (in. Hg) Moisture(% )=
eak Checks: Pre-Test Post-Test ]
ample Train: o CFM@ 2 in. Hg <0l CFM@ _9 __in. Hg
Pitot Dynamic: = __in, HyO for 15 sec. 4.2 in. HyO for 15 sec.
Pitot Static: — __in. H0 for 15 sec. 4.3 in. H7O for 15 sec.

Method #3 Train:  _— _in.Hefor30sec.

yrite Analysist =~ %CO2 & /<.>/ - 24 |/
Water Collected (ml.): Tare_ &2 Gross 5°2¥ Net _/2¥
Moisture Collected in Silica Gel (g.): Tare 22> Gross _427.5 Net 72 5
Minutes per Point: & o
POINT | VOLUME PRESSURE TEMPERATURE z
¢ e
GASMETER | =
GAS POt o iCE | stack | FILTER |siLicA 5
METER | DEL P | DESIREACTUAL GEL | IN | our

CUBIC FEET |IN. H20 IN. H20 . *F. °F.

L
"= s
7.5 .o (/. % /.2 | /33 2210 | s
Jo o> oy Lo [.22]iv2 | L2Y \se 1279 |22
S/ ¥Y oyl ys i3y 12357 Ive V47 1995 13

>
<
-4
o
~P
Y3 .56 o3~ |.\¥> LY i3/ 29T 1576 | Z,&l _,,;_Z:, P 1K -
do. 2 oy 1y O |L¥yg 1iG ! 233 <2 T 199 132
2.0
<
-

42.¥Y7 lov lev oy 17y 1233 52 Ves 193

! oo fu ke P H‘*:“delﬁ“\(bw_

— o4 .oy |- 1 7¥YsT 122D u 2197 1. I
s/, 27 .o 1.y o | re 22Y So 175 | oo 3.
Erd VT3 . /¢ i
Vi) 39.736

Comments:
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Plant

72,0 = pealice I Se—vicer

Datex”/ 8 / 87 Surt2>Ye
Operators__ B~ o

/

Field Data Sheet

{Run# 3

72 o\ doerv,

Console #_ 7

EPA Box # _2-_ Nozzle #%& A

Console Km (-) _- 6o K-factor (-) 10
Temp. (°F)

Ambient Conditions:
Stack Conditions:

Pressure (in. H>O) -_o & Pressure (in. Hg)

Pressure (in. Hg) 2332

Diameter-37 ¥ Probe # _ % Lcngth'i_
Barometer# _A

Moisture(%)= _| 7

Methodir-r L L |

Source ——maCinge *
am/pm Stop Y- o; ampm City Leke C/#> State G
/ /

[Leak-Checks: Pre-Test Post-Test 1
Sample Irain: ek CFM@ = __in. Hg c.o CFM@ _g __in. Hg
Pitot Dynamic: —uZ_in. H9O for 15 sec. &.6 in. HyO for 15 sec.
Pitot Static: «—_in. H7O for 15 sec. =1 _in. H7O for 15 sec.
Method #3 Train: =—___in. He for 30 sec. —__ in. Hy for 30 sec.
Fyrite Analysis: %C0O, 4 ] T %020 of T
Water Collected (ml.): Tare_<c2 Gross _@£F2 _Net

Moisture Collected in Silica Gel (g.):

Minutes per Point: &. o

o)
Tare Ze=  Gross _A 29 5 Net 7.

Comments: k-Lode— gmﬁq ofee H Teeod Mundoe [

I
POINT | VOLUME PRESSURE TEMPERATURE =
¢ OR!FICE GASMETER | & 3
GAS PITOT STACK | FILTER |SILICA S«
METER DEL P | DESIREACTUAU ’ GEL | IN ouT | > IX
- CUBIC FEET |IN. H20[ IN. H20|IN. H20|  °F. *F. *F. *f. | *f. |IN.HG .
o)
! 23:-%08 -7 Vs 2 Vs L |,39 297 Vs | /02 |9Y 2.0
e Vg2 V.,7 1,5 179 Tieo 1233 (g3 [t 193 (3.
3 <Y MY leo 122120 0V 1239 Tgd | 777 59 -5
o Q. Lo 14D i V190 1239 s /3 195 13 .57 g3’
16376 =2 1. 1.2/ A48 1o 11 ISy 12.5hvo
e loey.vY 093 L.yy Lev (/90 S lex e [ros |25 f
2 _1e3.9 ol 190 .90 /g8 1273 1ge 1/v3 [sr |2 fis.2
S Ho.o i =22 -2 .9 17 1262 ~ 1y lior 2.5 knw.o
7 127 95 [ o3 (& |y l/vo 2Y8 g lyre 1703 157 Rir -
2 133.31 e Lol I g0 | oo Teo 1149 /oy (.o Liso
: 12y /e T oe |90 [ 99 [yvt 235 Isc 1773 [lelzolis>
2 150, 277 o 1o 17 2 1230 | Co 1110 TisC 3‘,9'\‘7 >
3 Fo-/2 3 J Sl vl g8 1235 1ga 1)y ey 2.5 Fivs
hd S/.21 28 | 98 | .S8S)i0> 1235 169 725 [joy |20 Rre>
T 15355 [ oo lLed ] o9l /v 2.y 55 221 los 2.5 1ie.o
G ¥<.5b et |2/ 7. 1 k) S /23 t/joR |« o> §it.0
2 i2.re (.2 lyr.@ VA > 23 5 (ly | 1e9 .o §i17.0
8 SQo- 10 ot i.3q 13 730 128 (56 |22 |rse Jrsfim.o
3 _197- 19 coy— 1 F5” Iy e 1233 1o 1713 (109 I3 o
£ 23 -1 oy 1-6R1.68 /3¢ 1239 I /22 T/59 (3.5 Il’-’
E~d Q.97 o i -
|
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AIR TECHNIQUES, INC.
Meter Calibration Form
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~H = Orifice pressure differential, irches of water ’ 'f
“cm = Calibration meter pressure differential, inches of water
Viem = 1lnitial calibration meter volume, cubic feet
Vicm = MNinal calibration meter volume, cubic feet
Vidam = Initia} dry gas meter volume, cubic feet
V2dgm = Fina dry gas meter volume, cubic feet
tem = Teamnerature of calibration meter, degrees F
ti = Irlet temperatu-e of dry gas meter, degrees F
t2 = Dutlet temnerature of dry gas meter, degrees F
Tem = NvF-ace temnerature of calibration meter, degrees R
Tdaom = Averace temperature of cry gas meter, degrees R
Pcim = fbvalute pressure in calibration meter, "“Hg.
Fdgm = N7solute pressure in dry gas meter, "Hg.

l. Pecm = Ph + (“cm/13.4)
2. Pdgm = Fb + (~H/13.4)
3. Meter Correction Factor (MCF)

MCF =((V2cm—V1cm)*(ngm)*(Pcm))/((V2dgm—U1dgm)*(Tcm)*(Pdgm))

MCE @ W=o.5 = /. (7Y MCF @ H=1.0 = _[.0]9

MOF @ =15 = L OLY MCF @ H=2.0 = _[./7]<
MCF @ HW=2.5 = / __/_f _____ MCF @ M=3.0 = (015
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Alk TECHNMICUES, INC.
Drifice Calibration Form

Console:[é?/ _/

SH V1 V2 [ 8 | T | T2 v2 - V1 om Km
("H20) (CF) (CF) (Min{j(oR) i(oR) (CF) (CFM)

0.5 AT ML Lt 9% |26 B 5215|0552 | 30 | SED
1.0 |/, 164 )45 aﬁ%"ﬁ~::¢a60&ibz Y 105w | 41y, L. CO
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2.0 s it '/«/ TR Eu, fl’ I R N R B Nl L5
2.5 &fﬁ;#%ﬁbwﬁﬁﬁ?;!HﬁiijVOdiﬂfﬁi{Y.;?: YO A7 7-
3.0 f,,’ '}f’fciw‘:’:‘«‘, é;':.'/?' i’,/f li’;f"/ Ii](). Tl | L2

V! = Dry gés meter at start of each calibration run

V2 = Dry gas meter at end of each calibration run

TL = Dry gas meter inlet temperature

T2 = Dry gas meter outlet temperature

Pm = Atmospheric pressure (in. Hg.) + (2H/13X.64)

Mm = 28,97 #/4 mole

Tm = T2 average

Calculations

1. Bm = [ (V1 - V2) /B 1+ (Avg T2) / (Avg T1+T2)

2. Km = [ square root ( Fm *+ Mm / Tm /7 ©H ) ] # Om

‘ . . . Vs
Averace orifice meter calibration: LS4

1\ .
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AIR TECHNIQUES, INC.
DIGITAL: TH"R%”M"TEH CA_IBRATIDON

Date: __| Qw*ﬁg Q,
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Digital Thermometer:

Cr77T.

67z “”j
Reading M

—— e e - ——-_—-..... —— s 2 e

Thermo-Electric Micromite, calibration tracible to NBS standards.

Calibrated by:_ V /ﬂ{ﬂ izzl’/ﬁii ______
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- Barometer Calibration
f Barometer No. /‘r
Pate 29 _0CcT_ 98 /
Armbient Temperature 79
L Corrected Mercury Barometer Reading __ 29.08
| Initial Aneroid Barometer Reading 29. ¢S
Firal Aneroid Barometer Reading 29,08

(Aifter Adiustment, If Necessary)

Calibrated By /__(,_;,ef /‘&( IQK
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48 Mengma Street, NE » Marnietta, Seorgia 30067 « 404 377 7090

PITOT PROBE CALIBRATION FORM

Plant: .ZJ’[.: —mbd;.g;'f S emv. ey _'l'est Date: S - 3'99 -
Source:_ _Z. .. ,e-akt- Scrwbbe~ Calibrated By:
Pre-test Calibration Date: — =- 29 Probe No:_ 3/ &<

Post-test Calibration Date: «— 3-357 Nozzle Size: /g A

Pitot Assembly Coefficient: _y o

ITEM Pre-Test Value Post-Test Value

Pitot Opening .
to Center Line, Pa G, S5 .55
Pitot Opening _ - |
to Center Line, Pb 6.5 o .S
Tubing Diameter, Dt 37y 375
Pitot Openin§ to :
Thermocouple, Z N | . 2.1
Pitot to Nozzle, X 0.8 4 .y
' . —

G. 25 (¢). -
Pitot to Probe, Y c;-—-é":'( .2
Pitot Face Opening
to Nozzle Opening, W S-&35” o.65

Pa=Pb; 1.65 Dt less than or equal to P less than or equal to 1.50 Dt
Z-greater than or equal to 2 in.; X-greater than or equal to 3/4 in.
Y-greater than or equal to 3 in.; W-greater than @ in.

NOZZLE CALIBRATION

©.373 ©.373 | .37y 0.3
) Average Diameter

Acceptable Limit of Error: Differencé between high and low values

less than .P@4 inches.
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AIR TECHNIQUES, INC.
ANALYTICAL BALANCE CALIBRATION FORM

Balance Name /M{T]—ng H 20
Serial Number (004@0[)’9 :
calibration Date /- /2-59

B

Class S Weight Balance Reading

W‘::Q.’ :‘ e
b

40.0 il 50.0 M
| 500.0 Mg 4990 g
.oo00a 100004 "
2. DDDD(/J 70. ODOD @

00. 0000 g 100. 00044

. / . ‘
Calibrated by %ﬂ //%////L/’/Aw
g uU U
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NOMENCLATURE

S

RN WL w‘3 §

As Cross-sectional area of stack, square feet

An _ Cross-gectional Area of nozzle, square feet . , %

ACF Actual cubic feet of gas at stack conditions f§

ACFM Actual cubic feet of gas per minute at stack ke
conditions x

Bws. Proportion by volume of water vapor in gas stream i 2%

cs Particulate concentration in stack gas, gr/dscf :';

csl Particulate concentration in stack gas, gr/ACF

Ca Distilled watef blank residue concentration, mg/g

Cp Pitot tube coefficient

delta H Pressure drop across orifice meter, inches water

dp : Nozzle diameter, inches

delta P Velocity head of stack gas, inches water

dscf Cubic feet of dry gas corrected to standard conditions
E Particulate emiésion rate, pgunds/hour '

Kp Constant (85.49) o |

Ma _ Mass of residue of distilled water after evaporation, mg
Maw Mass of residue of dié#illed water blank, mg

Mf ’ Particula;e matter collected on filter, mg

Mn Total particulate matter collegted; mg

I Percent of isokinetic sampling

Pa ' Density of water mg/ml

Pbar Barometric'pressure, inches mercury

Pm Barometric pressure df dry gas meter, in. mercury

Ps Absolute stack'gas pressure, inches mercury

pPstd Barometric pressure, standard conditions, 29.92 “Hg




Qa

Qs

Tm
Ts
Tstd

Va
Vaw
VE

Vi
Vlic
Vm
Vma
Vmstd
Vs

Vwstd

Wa
WE

Wi

e g

Volumetric flow rate, actual conditions, ACF/min

Volumetric flow rate, dry standard conditions,

dscf/min
Average dry gas meter temperature, degree F

Average stack gas temperature, degree F

Absolute temperature at standard conditions, 528 R

Total sampling time, minutes

Volume of distilled water blank, ml

Volume of distilled water used in wash, ml
Final volume of impinger contents, ml

Initial volume of impinger conténts, ml

Total volume collected in impingers and silica
Volume of gas sampled througﬁ'gaé meter,.cubic
Stack gas volume sampled, ACF

Volume of gas sampled through gas meter, cubic
Average stack gas velocity, feet/sec

Volume of water vapor in'gas sampled, standard
feet T

Weight of residue in distilled water wash, mg
Final weight of filtef;or probe wash beaker, g
Initial weight of filter or probe wash beaker,

Dry gas meter calibration factor

gel, ml

feét
feet

cubic






