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I. INTRODUCTION

0n October 31, 1977 a pretest discussion of sampling
procedures was conducted with Mr. Jim Carroll of Jefferson
County Department of Héalth, Air Pollution Control Program.
These procedures were those outlined in the new revision
to Reference Method 1-8, Standards of Performance for New

Stationary Sources LOCFR6O,

On October 31, 1977 the first test (Test #1) was
completed on the batt curing oven stack. This test ;as
disallowed by the Jefferson County Health Department due to
a post test pitot leak check failure and subseqently
is no¢ included in this report.

On November 1, 1977 four (4) tests were conducted on the
curing oven, The first test of this series (Test #2) was
discontinued at midpoint due to a malfunction on the production
line. It is not included in this report. The final three {3)
tests (Tests #3, 4, 5) comprise this report.

The control device for the curing oven is a Veltran
Electrostatic Precipitator exhausting through a two
foot diameter stack.

Operational data for the curing oven was collected by
U.S. Gypsum personnel. Mr. Lee Crawford of U.S, Gypsum was
responsible for coordinating production'line operation with
the testing schedule. Mr. Jim Carroll ef the Jefferson
County Department of Health, Air Pollution Contral Program
observed the tests. Mr. David Daws and Mr. Paul Eddins of

Guardian Systems performed the tests.
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II, SAMPLING AND ANALYTICAL PROCEDURES

General

Preliminary measurements were made of the stack to determine
the number of sampling points according to Method 1. The batt
curing oven was sampled at 8 points on two (2) diameters for a
total of 16 points. The Stack and Sample Point Locations for
the stack can be found in Figure 1.

Stack temperature, stack pressure, the range of velocity
heads, moisture content, and the stack gas dry ‘molecular weight
were determined to correctly set the nomographs for jsokinetic
sampling. The meter box was leaked checked from the pump to the
orifice meter as outlined in Method 5. The equipment used in
this test was manufactured by Research Appliance Corporation and
was properly calibrated before and after the. tests. (See calibrations.)

Sampling Techniques

The particulate determinations were made by utilizing the
sampling train in Figure 2. Initial and final leak checks of
the sanpling systems and of the pitot lines were performed as
outlined in Method 5 and these were recorded on the individual
data sheets,

The gases were drawn through a stainless steel nozzle
attached to a heated stainless steel lined probe. The probe
heater was maintained at the proper setting to obtain an exit
temperature of 248 + 25°F. (See calibrations). The gases then

passed through a glass cyclone for removing particulate matter

approximately 10 microns and greater in size, then through a glass

fiber filter (Gelman, Class A) of 0.3 microns retention to remove 4‘///
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" any remaining particulate matter. The cyclone and filter were

maintained at temperature of 248 + 25°F, The sample box ;émperature
were recorded at each point on the data sheet.

The gases then passed through four (4) Greenburg=Smith
impingers. The first and second impingers contained 150 milliliters
of digtilled water each, while the third was empty and the fourth
contained approximatelty 220 grams of indicating silica gel.

These impingers were placed in an ice bath during the tests teo
maintain a maximum exit temperature from the last impinger of
68°F. This temperature is also recorded on the data sheets. The

c¢lean and cool gases then entered .the meter box where the gas flow

and temperature were mcasured. (See data sheets.)

Gas analysis for CO, and*0, were determined for each run by
using Fyrite gas analyzers. Particulate catches were placed @
in sealed petri dishes. The acetone washes.of the nozzle, probe
and cyclone were combined and placed in sealed containers. These
containers were transported to the !laboratory for analysis.
Analysis

The filters (Gelman, Class A, without organic binder, minimum
99.9% retention for particules of 0.3 micrometer as determined
by DOP tests) prepared for the field test were first desiccated

at 68 + 10°F at ambient pressure for 24 hours and weighed at

" intervals of atleast 6 hours to a constant weight (less then

0.5 milligrams change from previous reading.) Upen return to

the laboratory the filters were again subjected to the same

. procedires as outlined above. The weights are recorded in

a Bound Laboratory Book and were transferred to the laboratory

. report sheets.in this report. ODuring each weighing the filter
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was not exposed to laboratory atmosphere for more than 2 ;inutes
and the relative humidity of the laboratory was less than 50%.

The acetone washings for each run and the blank were

~ to dryness in tared glass beakers at ambient pressure

and temperature. They were then desiccated for 24 hours and
weighed to constant weight,

The moisture content was determined for each run by measuring
the amount of water collected in the impingers and the increase
in weight of the silica gel. These weights were combined to

give the total amount of water collected.
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111, SUMMARY OF TEST RESULTS

The production rates (tons/hr) for the curing oven were
based on production run times and weights supplied by U.S.
Gypsum. The emission rates were computed according to the
equation found in Section 6.4.1 of The Jefferson Caunty Health

Department, Air Pollution Control Rules and Regulations as

follows:
£ = 3.59 p0-62 P< 30 tons/hr
Run Number Allowable Emiission {1b/hr) Emissions
3 5.52 QP.O 0.93
A waue 7 1.71
5 6.78 -1 1.34
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TABLE I

Summary of Test Results

Run Number
Date
Time

o
Temperature, F
Moisture, %

Stack Velocity,
f/s

Volumetric Flow,
ACFM

Volumetric Flow,
DSCFM

Concentration,
Grains/ACF

Concentration,
Grains/DSCF

Particulate Mass
Rate, 1b/hr

Process Weight, T/hr

Allowables, 1b/hr

092" x
D

1
11-1-77
11:00-12:20
175

L.95

59.57
11,228
8,942
0.0097

0.0122

A%
3

Lo

8 ,
S5zl ko X

2
11-1=77
1:31=2:
185
4.87

60.60
11,423
8,943
0,0175
0.0223
1.71
1.42

(™

L.46

—

3
11=1-77

Lt  5:00=6:15

189
5.07

60.03

11,315

8,779

0.0139
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V. TEST RESULTS
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, NOMENCLATURE i
. .:‘"“’-“’r'".li ' ' .4 .4'.',\ | a . _..‘;‘: '

e iy

VaPp= Avg. of square roois of the velocity pressurs (in. H20) .
P, - Barometric pressure Cuncorrectad, ﬁp.-ﬁé)

Piy = Meter pressure

_ Pe/Pm = Stack pressure (in. Hg)

Meter pressure (in. Hg) b .

P; = Staok pressure (in. Hg) -

EB - Avg. temp. of meter (OF)' _ . ) R -

[P Avgf tomp. of stack (°F)' ' " )
ty = Anbient temperature _ C . * f-:&'
. .. " [y “

Note: Capital T denotes degrees Rankin ' .

Un - Volume collected at stack cond through noz;}eﬁn" ,
- Aotual bolume metersd (ADCF) (Matered GA3 Volume X MCF):
Vmstd - Vol, metered (SDCF) - | - fA ¥

Vig = Tot. vol, of lzquid collected in 1mpznger & azlioa gel (ml)

Byo = Proportion by volume of waler vapor ;n tha 988 straam

R = Avg. pressure diff. of orifice (in. H20) _ S

d - Vol. of water vapor in gas sample (SCF) {j_""“i{)_

qt'v&

ll,.

l‘ll

(dlmensxonless) . B --Ta-ﬂ.?'* hjﬁgaﬁ;ﬁf 4

My ;.Molecqlar wta.of dry gas strean " f" ":ifgiﬁ‘fﬁffii;iaf?lgfi;_E
M, = Molécular wt:‘of wet gas stroam ':k 25;';:“i£;ii:?ﬁf; ;ﬂi;dll :
- bresss sir o onodhE
vé = Avg. stack gas Gelocity (fps) ' ;:?{.ifmg Fzé’ﬂ: v |
0, = Volunetrio flov rate (ACFM) o L
- Volumetric flow rate (wet basis, SCFM) '.f" : R b

5

.550 ® Voiumaivic flov rate (" SDCFM) h ' ,

. - Tatal anount of particulata colloctod {mg)
“17=




1

R

' Cg = Particulate concentration (grains/SOCF)
1_ Ca = Particulate concentration (grains/ACF).
Cs0 = Concentration (Cg) adjusted to 50% EA
PR = Particulate mass rate (#/hr.)

i Cy2 = Concentration (Cg) adjusted to 12% CO,

¥

4 COZ, 4 NZ, 4 02, %CO = Number %
-4 Pg = Differential pressure of the stack (in. H20)

Ag = Acea of stack (ft2)

%) - Isokinetic (dimensionless)

* An = Area of nozzle (ft2){ 6 significant digits)

by volume, dry bas;s from oreat analya;a

1b., )

Kp - DlmenSLQnal coefficient (85 48 g

[ Km = Orifice correction factor (dimensionless)

a conditions:

mef = Meter correction faotor

© = Total sampling time (minutaa)

Standard conditions ars 70°F, 29.92 in. Hg
CFM-= Cubic feet per minute '
[ . §CFM » Standard cubic feet per minute

SCF = Standard cubic feet

i CSOZ

A ——
-
[ d
-
-

- Concantratxon of ﬁulfur dioxide at stnndard cont;tz

1b, = mola “R

‘-

SDCFM - Standard dry cubic flest per minute -

ons, dry basza, 1b/CF.

I
' 1
3

A HY - Valus of h measured for a spec;.lc orifice wham operated under the following
0,75 cfm of dry air (M-29) at 70 F 29.92 ine Hge

e b=t L
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=, (ve)(ag)(60) = ¢ - (.
'-(Qa)(530)(Ps)/(Ts)(29.92)__ (.

= (Q)(1-Byg) = (|
(. 0154)(Mn)/(vmstd)

EQUATIONS CONTD

)(60)
)(530)(

Y- >.
( 0154)(

...Il

Ve

(T )/(Ph) [( 00267)(V1c) " (Vm)(Pm)/(TmJ i

- [Coozent 200

p

(i

PMR =

<
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SUPPLEMENTARY LABORATORY DATA

As requested by Mr. Jim Carroll of the Jefferson County
Department of Health, Air Poltution Control, the impinger
water for Runs 3, 4, and 5 were analyzed for solids content.

Runs 3 and 4 were combined before it was decided to analyze the

impinger catch.

Run Number Weight Increase ml. water ppm
mg.
364 201.0 800.0 2561.3
5 7h.1 350.0 211.7
=20 A=~
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Kun Time (min)
Volume of Meter (CF)
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Dirf, Orifice Press (in. H
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Run Number
Date
Barometric Pressure
Static Pressure (in. H20)
Run Time {min)
Volume of Meter (CF)
Stack Temp (OF)
Meter Temp (°F)
Diff. Orifice Press (in. HZU)
5q. root Vel, Press,
Mg. of Particulate
Ml. of water condensed
% 02
% CO
2 2
Stack Area (Ft°)
PCF
Noizle Area (th)

|
Inches Hg.
Miﬁlimeters Hg.

Inches g,
Millimeters lig.

Fcé t Per Second
Mcters per Second
SCF

SCM

st

SCi

ACTM

ACMS

DLETM

5{MS
1

G/ SDCF
Lan/4SHEM

{F
'™

L /A
LM/ALCM

VN




™

' Acetone blank .\-:olﬁme, ml

. Acetone wéah blank, mg

Total Partiqulate Capture

Guardian Systems, Inc.:
2809 Central Avenue
Birmingham, Alabama 35209

Rﬁn Number 3
_ Date nlilgv.
Lacation_ .S, Gypsuwm

Amount liquid lost during transport
200

N

o e

Acetone wéah \.mlt'tme, ml

420

Acetone Blank concentré_tion,' mg/mq .39 XIO

7

o“

filter Collections (mg)

Filtee ¢ T-7
Grosa . L-'G..T
Tare 260, -
Net 16.2

Probe d@nd Cyclone Wash (mg)

Dish # 3
Gross  718¥52.6
" Tere. < 19%20.,9

Acetone Blank O.?
Net 3 1.7

4 7.9 : G«

Water

Final - 389
Initial__3°°
Net .. so

Silica Gel

Final 236.5
"Initial 220
. Net ~ .16, L4

Total Water,

66. 8
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Stack Pressure
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"Meter Pressure
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Run Number

Pate
Barometric Pressure

Static Pressure (in. HZD)
Run Time (min)

Volume of Meter (CF)

Stack Temp (OF)

Meter Temp (°rF)

Diff. Orifice Press (in. HZD)
Sq. root Vel. Press.

Mg. of Particulate

Ml. of water condonsod

% 02

% C02 2

Stack Area (Ft°)

PCF

Noézle Area (Ft2)

i
Inches Hg.
Miqlimeters Hg.

Inéhcs g,
Millimecters Hg,

Fect Per Second
Mcters per Second

SCF
SCM

‘scF
SCH
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OSEIM
LSCMS

/500
Ui/ GHDEM

CF
CH

L S
LR/AEM

W




Guardian Systems, Inc. SR
2809 Central Avenue :
Birmingham, Alabama 35209

" Run Number i
Date H'/l |17
Location_ ) .S, Gypsum

WwWO'wW

Amount liquid lost during transport
Acetone blank ;mlﬁme, ml 200
Acetone wash volume , ml 14 70
Acetone blank concantré;ion, mg/mg G-.39 xra’!

Acetone wéah blank, mg -\

Filter Collections (mq) Probe and Cyclone Wash (mq)

Filter 2 T-9 Dish ¢ <

Gross 274.% | _ Gross 11747, 3

Tare 2605 - . Tare__ N7673.8

Nat 14.3 . Acetone Blank 07

. Net 72.%

Total Particulate Capture ¢7, ) | mg.
vater - . © silica Gel

Final -~ 3So | Final | 23%
Initial___3o0© | Initial___220

Net.. S0 ' . Net - LS

- -

Total Water

25—
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" Run Number

Date

Oarometric Pressure

Static Pressure (in. HZO)
Run Time (min)

Volume of Meter (CF)

Stuck Temp (OF)

Meter Temp (°F)

DiFr. Orifice Press (in. HZU)
Sq. root Vel. Press.

Mg. of Particulate

Ml. of water condensed
% 0

% L‘O2 2

Stack Area (Ft°©)

PCF

Noézle Area (th)

f
‘Inches Hg,
Mi%limeters Hg.

loches g,
Millimeters Hg.

Feot Per Second
M:ters per Second
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Guardian Systems, Inc. ' -
2809 Central Avenue
Birmingham, Alabama 35209

Run Number s

Date,_ )7
| Location _\ .S. GY PEO m

Amount liquid lost during transport wo W
" Acetone blank volume, ml 200

Acetone wash \.tolt:lme, ml 2. 89

. _ ‘ —
©' . Acetone blank concentration,” mg/mg G.3A X0

. Acetone vash blank, mg 3
Filter Collections (mg) ' " . Probe and Cyclone Wash (mg)
Filtez #__T -0 SR " Dish.# s

Gross ._‘7"'?4: 4 I, Gross .__171503.S
" Tare___ 260.2 . fare.  17447.2

Net 4.2 Acetone Blenk °-‘f’

‘ . Net 5.7

Total Partiqu;ate Capture 8.9 . mg.

Water S ‘ ~ Silica Gel

Final 350 . Finel____237
Initiel__300 . lnitial___ 220

Net .. SO ' .. Net " { 8

Total Water_ 680 ‘

2 %Qc;u.u")
Nooroved Ry ~ ~——

— e rmmim i s m—————— e

e e e e —ee e
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: BIRMINGHAM, ALABAMA 36209
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VI. CALIBRATIONS

General

All meter boxes were recalibrated upon return to the
laboratory from this test. Using the average meter pressure,each
box was calibrated at the closest point {for an average meter
pressure of 0.62 a 0.5 ""Ho0 was used as the calibration point).

These three (3) calibrations produced a single point average

AOHD which was compared to the original calibration. All were

within the 5% allowed at the highest vacuum seen. These
calibration sheets are located behind the original calibration
sheets.
Batt Oven
The equipment used at the Batt Oven Stack was as follows:
Probe: 5 ft SP
Box: 400
Stack Temperature: Pyrometer
Sample Box: 2
The average temperature of the stack was 183°F, The
pyrometer was recalibrated at 185°F and agreed within 1,5% of

the initial calibration value.
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' @lass Biber Fillers
FEATURES

» High tensile sirength. = Excellent handling character-
istics. = Good welling properties. = Minimum ot 99.9%
retention for particles ol .3 um as determined by DOP
tests. = Binder ifree.

This is the original glass fiber filter pioneered by Gelman
instrument Company over 15 years ago. It conlinues 1o
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the glass fibers,
Type A Filters have a variable zinc content. Another com-
ponent of the filter, sulluric acid, is used as a dispersion
medium, making the sheets unsuitable for measurement
of sulfates.

Type A Glass Fiber Fillers are less likaly to develop static
charge or tear than other glass fiber mediatypes. They are
used extensively in applications where zinc and iron con-
tent is not important, or where sulfate content is not being
determined.

Size 37 mm 47 mm 102 mm 8 x10”
Pmd_uct No. 61715 6I_694 H, 61696 61701
Filters/Pkg. so0 100 100 wo

TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT
T toltowing physicallchuinical i opatiey ieprosent typical, averagu values obbupod
thaccordance with accopled st methods, They are subjeet 10 AGIMal manulac lusitg
varabions and Jro supplied as 8 tochmchl service. The anulysis has been made w
accordance with EPA procoduros (miciogramsid™ e 10” sheot).

ELEMEMTS:
Anlimony ...........c.0uu 30 Manganese .............. 200
AISENIC ..oty iien s 30 Mercury ...l 100
Beryliium ...l 1 Molybdenum.............. 10
Bismuth .............. ... 10 Nickel ...l 10
Cadmium .................. 5 Selenium............... 5600
Chromium ....... R 10 Tin. 10
Cobalt .............cccutt. 10 Titaniven .............. ., 170
Copper .....o.oiiiiiian. 2 Vangdium ..............., 10
fron ... . i, 2300 Zinc .................. 5000
Lead ...t 20 o 25,000
OTHER PHYSICALS:
BSO ........... el 522 Flow Resistance {Max.}
pH. 8.5 @320cm/min. ........ 80 mm
DOF @320/cm/min Fiow Rate {air}
{ASTM Method 2385 ...99.9% lpmicm? @ 7T0cmiHg ..... 50
Tensile sgreng[h Max. Use Temp. ........ 400°C
{Fed. Spec. UUP31B)...750gr  Static Propertizs ........ Low
Veight, Ability to
8”x10" sheet ....... 40=3gr. Fold ......... ...... Excellent
WATER EXTRACTABLE IONS:
Suelate ... 100 Chloride., . .............. 1500
Nitrale .o i 50 Fluoride .................. 15
Ammonia . ..... iiieneaa 20

*pH=-Oniman Praced.ura

A 500 midistilled waler

8. Add 15 crops saturated KCi solution

C. Shrod one 8" 10" sheel and 508k in prepared w atw fae
ong RowT.

0. Aun pH at ambien! teiparature.

FEATURES ’

o Lowtrace metals. » Medium Handiing characteristics.
# Available in all sizes. s Minimum of 99.9% retention
for particles of .3 um as determined by DOP tests. ® B8ing-
er free.

Type A/E Glass Fiber Fillers are composed of low acid so-
luble glass fiber. They contain low levels of both zinc and
iron. The filters do react with atmospheric sulfur dioxide;
and therefore, when high levels of sulfur are expected,
corrections for this reaction should be accounted for.

Type A/E Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pallulants. This pure, organic
free filter is the basis for procedures widely used in deter-
mining municipal and industrial air poiluting substances.

Size 25mm | 37 mm | 47 mm | 102 mm | 8 'x10”
Product No. 61630 | 61652 | 61631 | 61633 | 61638
Fiiters/Pkg. 500 500 100 100 100

TYPE AJE GLASS FIBER FILTER
SPECIFICATION REPORT

Viu lollowing) phyucatichemical progoriws reprosent Lypical, averaga vialues obtatnod
HEECOrSUNG with aCcepitid testnetiiuds, Ingy e subgect 1o normiak manuiacluring
vaniieets Qe e suppbol 4S8 lechineal service. The andlys:s Nes been made w
dcciniiaice with E1A procudures finicrograms:8” x 10™ sheet),

ELEMENTS:
Anlimony ....... Cevraaaaa, 20 Manganese ................ 2
Arsenic . ...l alL, 20 Mercury .....aeieiiiin, 80
Bewyllium ..., e 1 Molybdenum........ cieeas 10
Bisiouth .................. 10 Nickel .........c0cieao... 10
Cadmium .................. 2 Sclenium ...l 200
Chromium ................ W TFin..o 10
Cobalt...............u..., 0 Titanium.................. 10
Copper ............... -v...2  Vanadium .. ...l 10
lron ................ 1001800 Zinc.............cc.c....l, a0
Lead .....................10
OTHER PHYSICALS:
BSO ... 522 Flow Resistance (Max.}
pH L 90 @3I20cmimin. _....... 60 mm
DOP @320/cm/min Flow Rate {air)
ASTM Methods 29868) ..99.9% Ipmicm? @ 7T0cm Hg ..... 60
Tensile Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP318) ..600gr.  Static Properties..... Medium
Weight Ability to
8“x10"sheel ....... 40=3gr. Fold................... Good
WATER EXTRACTABLE IONS:
Sulfate .................. 600 Chloride................ 1500
Nitrate . .................. 15  Fiuoride .................. a7
Ammonia ................. 13

‘pH-=Guiman Procedure:
A. 500 ml disirliad water.
B. Add 15 drops salurated KCi sobution.
C. Shrewd one B2 10" sheot and snak in prepared walar (or
one DOUT.
D. Aun pH ai Ambient tampet alure.

+31=
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NOTE: Flow rato heid constant a4 0.75; 50% change in How rate has little ellec! cn probe temperature,

Figure 16

Probe Temperatures
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UJ( [ \
- _ \ TEIC B IRt ity fys, _
' oo -
| e _3pifr o o 420
. Baromptrle fvansurn Py « 39.92 00, I,
r - SN
l.rifice Manometer Gas Volume Gas Volume Temperature Temperatyre
Setting AM A wem et fosl Meter Dry. Gas Meter | Web Test Moter | Ory. Gas. Meter.
[ In. Hp0 in. HpC [lnitial} Final ‘Initia] Final | Initial | Fimal {Initial | Finad
5 - 19 249, 40250 44C ) s 5y 100 JeR413] 76 78 99 | 9%
0 ~.31 [FT726(229.088 | g5 500 (s958] 7¢ 7¢ 91 9 o
- 0 -,49 290,50%)262.513 '(,oo,‘-""" Z1L80t 16 1é lco {92
3.0 ~1606 129,765 244 087 575,'}00 593,734 76 '78 Gy 99 i
- " 1
-E} ’
i 'Pump must be operated for 15 minutes at each AM setting.
Tdgm = average temperature of dry gas meter (inlet and outlet) + 460°F
| Twtm = average tempefature of wet test meter + 4600F
Pytm = Pb ~ Qwun
13.6

— —

Tolerance

S

Calculations

5

Mater Correction Factor
(for each AH)

Average MCF = SIMCF

:! Average MCF - 1.00 + .01

"Awlm = negative presiure on wet test meter in inches of H20

28.316 = conversion factor when using a wet test meter calibrated in liters

(wet final - wet initial) (ngmlﬂ§2?%ml—fﬂr——_—7

{dry final - dry initial) (28.316 W

tm) {Pd
or (1) am
.84
A4
.49
A9
99
=




A,

o

s e

e p—

Calculations

Mater Correction Factor = (wet final - wet initial) {(Tq

tm)

;o _ METER CALIuwATION FORM
- Date /!/‘é/ /77 8ox No. 400
1 i = i |
! Barometric Pressure Py = 30.90 in. Hy e
: B At
7 _
‘ -rifice Manometer Gas Volume Gas Volume Tedlperature Temperature
N Setting AH A witm et Test' Metor rv. Gas Meter | Wet Tost Meter Dry Gas Meter.
In. 1120 in. H»G |lnitial} Final | Initial Final| Initial | Fina) |Initial | Final
., 1.0 — 5 Eysese (sst2e | 60 laduw| 22 |22 | T/ |40
7 4.0 ~ 6% lwornd ¥5.069 [ beSson fpou03 | 22 74 Qo /06
& 4.0 —¥f 800> K455 | €100 wrl 7Y Y 10§ 109
3.0
| .0 . d o
— 'Pump must be operated for 15 minutes at each AH setting.
Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F
- Twtm = average temperature of wet test meter + 4600F
L
Pwtm = Pb - QAwtn
13.6
- I A ll
Pagn = ™o * 1575
| Awtm = negative pressure on wet test meter in inches of H20
28.316 = conversion factor when using a wet test meter calibrated in liters

(for each AH) {dry final - dry initial) (28.316

P
or (1)
Average MCF s 3UMCFE
5

Tolarances,

Average MG - 1.00 ¢ 0d

~342

t

Twtm) (Pdgm)
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ORIFICE CAL.urATIwv, +ORM

Date 9/28/17 Meter Box No. 400
AM Vi V2 o |y t2 |V2- V] OQn Km
in. H20 CF CF Sec. | ©OF of CF
0.5 |S94./00 {Lo°H13 | oo 97 |90 [6.3i3 [AI%e |.733¢
1.0 |869.500 578,458 | Qoo | aF | §7 [6,65¥ | go5q |13 8
2.0 | Goo, 00 1612508 G o0 /oo [Qo n.:of 1981 L0992
3.0 |81%%00(893.73¢ | Qoo io4 §9 |14.534 . 9652|7044
4.0
' Average Kn
Y1 = Dry gas meter reading at the start of each test '
V2 = Dry gas meter reading at the end of each test
t1 = Dry gas meter inlet temperature
t2 = Dry gas meter outlet temperature
Calculations
1. Om-= V2 -1 [t2+ (60) (McF)
(for each AH) . @ 1] + t2 2 + 460 _ .
2 MCF: meter
correction factor
2 Pm Mp
Km = Qm\| Tm AH
(for each AH) Pm = Patm + AH
. Mn = 29 13.6
: Tm = t2 + 460
3. Calculate the average Km as follows: 1.7)
- ZKa 181
5 /.83
4. Calculate AH as follows: /.5
AHe = Q& _Pe Me 1
.
Q@ = 0.75 ¢fm Tolerances AH@ - 1.84 + .25
T@ = 5300 A
P@ = 29.92 in. Hg
M@ = 29
j. 99
APC - 062 —

-35.
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ORIFICE CALILAATIV vuilM

Date // /s’/?‘) 'f/[_/ Meter Box No. _ Yo
| %L
AH Vi V2 o " | T tz2 (V2-Vy O Km
in. H20 CF CF Sec. OF oF CF
i iy 276 )
025 20 | L99. 900} bedyr0 | Fo0 |G |16 A% |. 215Y
13,0 Les. 500 | (%0 N0 D I /170 Y{, .03 |, 7ET .‘7/33/
207013540 |1 "L Jio - 19Y  lise0n | 9923 |, 7122
3.0
4.0
' ) . Average Ky
V1 = Dry gas meter reading at the start of each test :
V2 = Dry §as meter reading at the end of each test
t1 = Dry gas meter inlet temperature
t2 8 Dry gas meter outlet temperature
Calculations
1. Qp= Vo - V1 | t2 + 460 {60) (MCF)
(for each AH) 0 t] + t2 + 460 o
. 2 MCF: meter

Km = .
(for each AH)

o o

3. Calculate the average Km as follows:

R = 2Kq
-5

4. Calculate AH as follows:

AHE = Q&% Pg Mo 1
K2

Qe = 0.75 cfm
T = 5300 A

Pe = 29,92 in. Hg
Me = 29

APC - 062

36~

correction factor

Pm = Patm + QH

Mn = 29 13.6
- Tm = t2 + 460
). <6l P ere =i
1. ¥ . 3 .77~
248 s
—Tolesances~AHO—-1-84 + 25—

1951
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PITOT CALIERATION FORM

/ :
PITOT NO. 5 SP° ‘ oate. F-20-77
STO READ A B Co'A  Cp B
.57 70 7D 533 |13
Y 63 63 596 | st
L — P
<3S M5 49 g4y 1 537
2/ 1 9 .29 yyLr ] sy
s
AVERAGE Cp's FATT . 45T
Measure the velocity pressure (AP) at the same point within a cross
section of a straight run of duct work (8 diameters downstream and 2 ’

diameters upstream from any point of disturbance) with a standard pitot

tube and the S-type pitot tube for the desired range of gas velocities.

The S-type pitot should be calibrated twice, reversing the direction of

the legs during the second calibration. Make at least three determinations

for each direction. Determine Cp for the minimum and maximum flow rates

of the sampiing train. Determine tha pitct tube coefficient for each

direction as: _ :
Cp (std) = Coefiicient - . - S

of standard pitoy tube ° -

" (if unknown, use .99) . ' :
D L
' ' AP(s) , ;

Use only those pitot tubes in which the average coefficient, Cp, equals
9.85 + 0.02 in both directions, since the nomograph used with the sampling
~ train is designed for this number. When other methods are employed where
Ca is measured as an independent variabie, this requirement will be waived.

© . ints csYibration must be done quarterly or at any time that a pitot :
sube i3 dimaged. A record should b2 maintained showing dates and calibrations,

and a copy included with each test report.

_4o- -
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/ Emisgssion Test Report
Review Checklist

Reviewer: W) allcce

Review Date: 2/ 5/5

A. Background Information

1. Facility name: U. S éZ%#ZZ&z&
Location: ﬂmeau%@?luzu,/“&é
Source category: ”44A4{5&54?L0%4”€

Test date: ”/1/77

Test Sponsor: Fz@ﬁ%fkﬁ%
Testing contractor: _)MM W S

Purpose of test: 47”7?4“L“¢4

7. Pollutants measured

@D BM-10 €O SO, NO, voc Pb co,

[+)] wn [ W N
- - - » L ]

Others (list):

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.}. Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that

identifies processes or unit operations tested.

£G > ’/‘i M ’,.‘-

OCEed] ALy e

APCD (controlled emissions only)

[} RattConiweErm] A % Es/
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DRAFT/WP \
d3006-4/971130 ,
03/30/92 2

B. ProceSE‘Intormation

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveycr system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate. attach copy or reproduce here.)

ENEa

fb@yczzzcyszEu ene PAunﬂ%ka reale 4#22iiiiaﬁ
@&MWW% /M’M
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d3006-4/971130
03/30/92 3

2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity |[F/P
Process 1D |Feedstock materials Products factor

L A | Bett mumenal Litoet lupd pminorelyol] Bolla produsl =

Basis for data: l, 7- 15

.(Indicate page/table Nos. in test report)

3., For each process or operation tested and each test run
note process capacity and operating rate during test.

afwiw|l=—=lajwWwRw]l—]|&a]|Wtd]|m ]| W]lk]—

Basis for data: §




DRAFT/WP
d3006-4/971130
03/30/92 4

c. Air Pollution Control Systems Tested

1. For each air pollution control system pollution control
gystem identified in A.8, note the following

ID |Type of APCD Manufacturer Model No.
w | Eof Yellzon MA
%

Note: Be as specific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter® rather than simply
"fabric filter."

2. For each system identified ahove, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)

7k;¢£;¢c{ufm£kn¢aboﬂ¢éz&ék
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3. Using the attached parameter list for gui
dance
the table below. (Use additional pagesg:s ne:deg?l)nplete

N A
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03/30/92 6
D. Sampling and Analysis Methods

1. Complete the following table




DRAFT/WP
d3006-4/971130

03/30/92 _7_
2, If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.

WA

Describe any deviations identified above.

ﬁ&pgf,Fiﬁﬂkli Z%n,C:czlah,ﬂc§g,4z44uﬁéa. Osen At
offect PN Lonely |

3.
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E. Emission  Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)

Parameter

Stack temperature
Moisture

Volumetric flow, actual
Volumetric flow, standard
—P . I » N
Pollutant concentration:

£ M




DRAFT/WP

d3006-4/971130
03/30/92 9
2. Tabulate poilutant mass flux rates
Mass flux rates
Test ID Pollutant Units Rual Run 2 Run 3} Run 4
| pv L] A ©. 93 I, 2/ 1,34
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3. Present example emission factor calculations below.
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4. _Tabtilai:e emission factors

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism

Bag type

Cleaning frequency

Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

| ESP

Type (wet or dry)

Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)

Particulate resistivity (if kmown)

Spark rate
Current and power levels

Venturi (or other high

Pressure drop

Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing
L/G ratio
Caustic use (Y/N)
%steliminawrtype

Carbon absorber

Bed

depth ,
—| Superficial gas.velocity.

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough






