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! PREFACE

The work reported herein was conducted by personnel from Monsanto
Research Corporation, Pedco Environmental Specialists, Inc., and the
Environmental Protection Agenéy.

Monsanto Research Corporation personnel were responsible for coliect-
ing, cleanup, and-analyzing of the field-collected samples... The samples
were weighed and analyzed at the Monsanto Research Lab located in Dayton,
Ohio, and the raw data were submitted to EPA for the writing of the fest
report.

Pedco Environmental Specialists personnel were responsible for monitor-
ing the process operations during the testing program and writing the
Process Description and Operations section.

Mr. Dennis P. Holzschuh, Office of Air Quality Planning and Standards,
Emission Measurement Branch, served as the test project officer and was
responsibie for coordinating the performance testing program. |

Mr. Lee Beck, Office of Air Quality Planning and Standards, Industrial
Studies Branch, served as test process engineer and was responsible for

coordinating the process operations.
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I. INTRODUCTION

Section III of the Clean Air Act of 1970 charges the Administrator of
the Environmental Protection Agency (EPA) with the responsibility of estab-
lishing Federal standards of performance for new stationary sources which
may significantly contribute to air ﬁol]ution; These promulgated standardﬁ
of performance for new stationary sources (SPNSS) will reflect the dagraz

of emission limitation achievable through application of the. best demonstrated

control technology, taking into account cost considerations. To assemble this

background information, EPA utilizes emission data obtained from bo]Tutant
sources involved in the particular industries being studied.

In the lead battery industry, emission control systeis at the ESB's
Buffalo, New York, plant were selected by EPA for an emission monitoring test
progfam. This test program was designed to provide a portion of the emission
data base used for determining "best control technology" and for developing
new source atmospharic emission standards for the processes involvad in the
manufacturing of lead acid batteries. This report reprasents the results of
this test program performed during the week of August 23, 1976.

The ESB, Inc., plant produces two types of batteries, the wet charged
battery and the dry charged battery. Two product manufacturing lines operate
16 hours a day, five days a week. Line Mo. 1 produces the wet (lead acid)
battery. Line Nc. 2 produces the dry charge battery and this line splits

of f of No. 1 and involves the second and third shift. This dry charge
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process lasts 15~i7 hours. Sampling was conducted on the inlet and outlet
of the reclamation furnace of line No. 1. The control devfce was a Schnieble
wet scrubber (see Figure 1). On line No. 2, sampling was conducted on the
outlets of the dry b1ate charging process. The control device was a Trimer
wet scrubber (see Figure 2).

EPA Jointly engagéd with Pedco Environmental Specialists and Monsanto
Research Corporation to measure the process emissions at the inlet and outlet
of the Schnieble and Trimer scrubbers. Monsanto Research Corporation was
responsible for coliecting, cleanup, and analysis of all samples related to
the source test. Pedco Environmental Speciali;ts personnel were responsible
for monitoring and recording necessary process parameters. o

‘ Monsanto Research Corporation conducted a total of six EPA-5 particulate

test runs at two test locations. These consisted of three test runs at the

- inlet to the Schnieble wet scrubber, three test turns at the outlet of the

Schnieble scrubber (see Figure 1). Simultaneous sampling was conducted at
each of the two test locations during the three test runs for ve]gcity,
moisture, and particuiate using EPA Method 5. (See Sampiing and Analytical
Procedures section.) Duplicate sampling was conducted at the outlet test

Tocation during the three test runs for an evaluation of efficiency of

modification of EPA Method 5. (See Figures 3z and 3b.) Three particle size

determinations were performed at the inlet and three at the outlet of the

Schnieble scrubber. Tests were conducted using a Brinks* Cascade Impactor

. * N
and an Anderson Cascade Impactor,respectively. Three trace element samples
were collected at the outlet of the Schnieble scrubber by means of an instack

filter.

*
Mention of the specifiz company or product does not constitute endorsement
by EPA.

|
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/yisﬁﬁfé emission readings were recorded at the exhaust of the Schnieble

scrubber for each of the three test runs. This was done in accordance with

procedures detailed in EPA Method 9, Visual Determination of the OpacityJof"

Emissions from Stationary Sources (see Appendix A)., . - =

T —

—_—
e e —

Simultaneaus sampling was conducted at the two test locations during
_the three test runs for velocity, moisture, and sulfuric acid mist using
EPA Method 8 (see Sampiing and Analytical Procedures sections). The tests

were run on the two outlets of the Trimer wet scrubber of the dry plate

charging process {see Figure 4).

™,

¢

- The EPA and contractor personnel arrived at the plant on August 23, 1976.

Preliminary tests and measurements along with preparations for testing were

completed by the August 23 date. Formal test runs were conducted on

August 23, 24, 25, and 26, 1976. Appendix B lists project participants.

Volume I of this report contains the following sections:
‘The Summafy of Results and Discussion
Process Description and Operation
Sampling Point Locations
Sampling and Analytical Test Procedures
Volume.lf contains Appendices detailing descripticns of proceduras used
during sampling and analytical operations aiong with example calculations

and copies of field and laboratory data sheets.
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II. SUMMARY AND DISCUSSION OF RESULTS

PARTICULATE AND LEAD (Pb) SAMPLING RESULTS

Tables 1 through 8 summarize the results of the particulate sampling at
the Schnieble scrubber inlet and outlet in English and metric units, respec-

tively. Table 9 summarizes the results of sémp]ing for lead concentration

at the above locations. |

Sampling was performed using Methods 5 and lead (Pb) determination
method as explained in the sampling and analytical procedures of this report.
Lead {Pb) method is a modification of Method § incorporating dilute (.1H)
nitric acid in the impingers and placing the filter behind the impinger train.
Simultaneous sampling was performed at the outlet in order to obtain data
verifying the reproducﬁbi]ity of this sampling method.

Tables 1b through 21 surmarize the results of thé su]fufic acid mist
sampling at the outlets of the Trimer scrubber in English and metric units,
respactively. Table 22 summarizes additional analyses performed on the
dry fermation process sampied at outlets of tha Trimer scrubber.

Sampling was performed using Method 8 as explainad in the sampling and
analytical procedures of this report. The samples were.run in cycles witﬁ
each cycle consisting of approximataly 15-17 hours on identical stacks. This
warranted simultaneous sampling in order to get a representable sample. After
completing two cycles, it was decidad that Method 8 was not applicable to the

low concentraticns of 303 being emitted from the Trimer scrubber. Samples
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were taken back to Monsanto Research Corporation laboratory and analyzed

with a more sensitive method. Appendix C contains the field data sheets

for all source tests conducted. -
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Table 9

Pb RESULTS -~ BUFFALG, NEW YORK
E.S.B., INC.

Stack Gas Concentration

N rg/cu. F.
Filter Imp. catch x 5 Filter x 50 ‘ Total x 50

R ¥m. Std. | Imp. catch catch | Total Vm. Std Vin Std. Vol. std
1€ 37.330 36.750 - 27.6 | 3702.6 4922.3 36.97 4959.3
LéC 37.349 4500.0 35.4 | 4535.4 £024.3 47.4 6070.3
3¢ 37.813 6200.0 52.5 | 6252.5 8198.2 69.4 - 8267.7
101 43.414 23.8 23.0 46.8 27.4 26.5 53.9

1 41.06 22.0 . 27.8 49.8 31.54 33.85 - 60.64
301 42.882 37.4 37.5 74.9 43.61 43.72 87.33
102 47 .367 109.4 18.4 117.8 115.5 19.4 124.3
202 49,67 72.5 37.5 110.0 72.98 37.75 110.73
%2 | 47.87 30.2 75.5 | 102.7 31.5 75.7 107.3
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T 6A, 7R, 8 (Cycle 2y
: Table 14
g
K PARTIELULATE SUMMARY S TN "ENGLESH> "UNTTS "™

q .
i?vrrs&br¥¢3wf

. . -
D ESCRIPTTON™ INTTS o " gk V ERAGE " "
1

ReZLm7 6 RELSTE T TTR=TTLTE

g —

STITKTARER FTZ~" 5T SES LSRN T sUsgs T

quT‘?th OF RUN' MIN T 120.0- 120:0° 110.0"

3T jﬂ'TWTU“VRESKUU%""“———rN*HG““—_““““?9 55T T 29 65‘“‘“ P9 VRS T T T
AVG-ORTFICE-PRES-DROP" IN.H20" 1.720° 1.720° 1.550

”TUF“U?V“GWS_METF?_CUND-" DCF™ *“za”to—”*““aa fo"*“‘”vxfao”*“"“‘*—"*“‘“”

vs GAS" METEQ TEMP™ OEG,F-° 78.0° 74,5 72,5
‘ r“U?T-GxS"srn_touu-' BSTF RETES ™ TTRET9I T 7S 3#“*

ATAL H20 COLVECTED ™ ML > ThH.T7 42,8 23.7°
FTS%“R?&“V#’ORLSTU*CON ——§CF 174 7 o3—~"m——1 17-—~*~—~“-*~~““
[ PERZENT] WOTSTYRE BY vot 2.0°° 2.3 CL1.5¢ .
*“Db"—r?#CT}O&“ﬁ?*LGﬂS ' "930~—-——~~977W““~%*:935"“~~h~"“~ﬂﬂ~““ﬂ

CENT EO2YB Y vol..oav‘ : L0 L0 L0

—}F?;;¥P—G?-&+*VOET—DR": (- »»,n-«—M»—mm;oawmmu~~w~——~-~

PERZENT 0 BY' VOl DRY'™ L0 NE L0 '
—Hﬁr%Wﬂﬂ?-BFWGPfﬂQf“ 100“0”“““1MFO——”‘400 R e
iHOLECULAQ 4T-DRYUSTK: GAS , 28_78 28,78" 2R,84 ¢
SHOTECHEY FHTLSTR-GASS - 2R G PR R F 28LAZ e e
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Sample No.

2
fiel
lab
1lab
lab

14,
24,
34,
La,
54,
6A,
74,
84,
1B,
2B,
3B,
4B,
53,
63,
78,
8s,

field blank (IPA)

lab

Peroxide
Peroxide
Peroxide
Peroxide
Peroxide
Peroxide
Peroxide
Peraoxide
Peroxide
Peroxide
Peroxide
Peroxide
Peroxide
Peroxide
Peraxide
Peroxide

d blank (H,0,)

blank 10/29

balnk 11/2/a.m.
blank 11/2/p.m.

Isopropancl
Isopropanol
Isopropanol
Isopropanol
Isopropanol

Isopropanol -

Isopropanol
Isopropanol
Isopropanol
Isopropancl
Isoprepancl
Isopropanol
Isopropanol
Isopropanol
Iscpropanol
Isopropanol

blank 11/1

" DRY FORMATION RESULTS
E3SB, Inc.
Cheektowaga, New York

Table 22

Absorb.
(@ 530 NM.)

0.012
0.012
0.012
0.010
0.005
0.013
0.014
0.012
0.016
0.017
"0.016
0.013
0.013
0.011
0.018
0.012
0.010

0.008
0.005
0.009
0.014
0.007
0.007
0.007
0.006
0.006
0.013
0.013
0.012
0.012
0.012
0.011
0.012
0.006
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Total Sulfur
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Visible Emissions

Opacity measurements were taken during the study by a qualified observer

from Monsanto Research Corporation. Measurements were taken at the outlet to

the Schnieble scrubber in conjunction with the source testing activities.

Tables 23 through 25 summarize visible emissions data at the Schnieble

scrubber outlet. Appendix D includes the visible emissions field data

sheets.

Trace Metals

Trace metal samples were obtained from the outlet of the Schnieble

scrubber in order to obtain a qualitative sample that would show if any other

metals were present in significant amounts. Table 26 summarizes trace metal

analysis., Appendix E includes the trace metals field data sheets.

Particle Size Sampliing Results

Particulate size samples were taken at the Schnieble scrubber inlet and

outlet. Tables 27 through 29 summarize data at the inlet and Table 30

summarizes data at the outlet. Appendix F includes the particle size field

data sheets.
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Table 26. Qua'lita:ci've'Trace Metals Results

ELEMENT TEST NO. - 'SAMPLE NO.
76-BAT-2
. 001-701 - ‘001702 © 001733

Be <0.02 <0.02 <0.07
Cd . RT <3. <4,
Ag <i.. <3. gu.. ‘
Vv 6.9 . <0.3 0.k
Mn o.u - <0.2 <0.1
N1 4,. 2.0 2.
Sbh ) 6 16. 6.
Cr b - 0.3 1.
7n <i <3. . <y,
Cu y, 2. 2.
©h " 370. " 320, 90.
B 9., 4 8. g,
Li . . <9,. <8. . <9..
Ag 0.2 <0.2 <0.2
Sn 2. 5 0.5
Fe a0 " 50. 20.
Sr <0.4 0.4 <0.4
Na 3760 3200 3700
K 370. 320. 550
Ca 550. 480, 550
Mg 55. 50. 55
Ba b4, . 3. 6

[T9]
.
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Table. 30
Andersen Particle Size Data

ESB Inec.
Cheektowaga, New York

Run 1
. DPC
Stage {microns) Wt. of Material (mg) ‘' Wt. ¢ Cum. Wt. %
nozzle >3.56 h.17 41.08 100.00
0 3.56 0.02 0.20 58.92
1 2.24 0.03 0.30 58.72
2 1.50 0.02 0.20 58.42
3 1.04 0.01 0.20 . 58.22
4 0.66 0.6 5.91 58.12
5 0.33 0.6 5.91 52.21
6 0.20 1.7 16.75 46.30
7 0.14 1.3 12.80 29.55
F <0.14 1.7 16.75 16.75
Run 2
] DPC ‘
Stage (microns) Wt. of Material (mg) Wt. ¢ Cum. Wt. %
"nozzle >3.50 1.77 20.82 1090.00
0 : 3.50 0.01 0.12 79.18
1 2.20 0.02 0.24 79.06
2 1.48 0.2 . 2.35 78.82
3 1.03 0.3 3.53 76.47
b 0.65 0.6 7.06 72.94
2 0.33 2.0 23.53 65.88
6 0.20 1.6 18.82 42.35
7 0.14 1.3 15.29 23.53
F <0.14 0.7 8.24 8.24
Run 3
DPC
Stage (microns) Wt. of Material (mg) We. & Cum. wWt. ¢
noczzle >3.54 6.27 66.63 100.00
0 3.54 0.01 0.11 33.37
1 2.23 0.02 0.11 33.26
2 1.50 0.02 0.21 33.15
3 1.04 0.0k 0.42 32.94
4 0.67 0.3 3.19 32.52
5 0.33 0.06 0.64 29.33
6 0.20 0.6 6.38 28.69
7 0.14 1.3 13.81 22.31
F <0.14 - 0.8 8.50 8.50
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PROCESS DESCRIPTION AND OPERATION

GENERAL DESCRIPTiON OF LEAD-ACID BATTERY MANUFACTURING

Battery manufaeturing begins with two unrelated.opera-‘
tions; grid casting and paste mixing. The grids are generally
cast.from lead hardened by the addition of between 6 and 12
percent antimony.

Casting techniques for grids vary with the alloy used,
the fype 6f molds, and mold preparatioﬁ before casting.

Grid casting machines can have melting pots attached directly
to them or have a central pot furnace from which the molten
lead is either purmped or fed by gravity. Lead alloy ingots
are melted in these gas-fired lead pots at approximately
700°F. The produced grids are sent to the grid pasting
operation.

The paste making operating, a batch-type process, takes
place in either a muller, Day, or dough-type mixer. From
600 to 3,000 pounds of lead oxide is added to the mixer,
water and sulfuric acid is then added, and the mixture is
blended to form a stiff paste. Because of the exothermic
Eonditions, mixers are usually water-jacketed and air-cooled
to prevent excessive temperature build-up which causes the

paste to become stiff and difficult to apply to the grids.
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Varying amounts of expander and other constituents are added
depending on whether a positive or negative paste batch is

desired. The time of the mixing cycle is dependent on the

type of mixer uvtilized. Mixing cycles range from 15 minutes

up to an hour in duration.

Pasting machines force the lead sulfate paste into the

interstices of the grid structure at production rates exceed-

" ing 200 plates per minute (the grids are called plates after

the paste has been applied). The freshly pasted plates are
transported by a horizontal chain through a temperature

controlled, heated tunnel about 20 feet long, where the

surface water is removed. This allows the plates to be

stacked without sticking together. It is important that

only the surface water be removed since the plates depend on
moisture to preduce the chemical reaction within the paste
while curing - very much similar to a cementitious process.

The plates are cured for about 72 hours to increase plate

strength.

Following the curing stage, the plates are normally

sent to the three-process operation. This operation encom-~

passes stacking, burning, and assembly. First, the plates

are stacked in an alternating positive and negative block

formation. Insulators are sandwiched between each plate to

insulate the cprositely charged plates while permitting fres

ionic flow.

-
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These dividers are made from materials such as wood, treated
paper, plastic, or rubber. While machines have been designed
which can stack the plates and séparators automatically,
hand étacking is common, even in some relatively large ’
Pplants,

Leads (prénounced leeds) are welded to the tabs of each
positive plate and each negative plate, fastening the
assembly (element) together. This is the burning operation.
An alternative to the welding or burning process is the
"cast strap" process.A In the latter, molten lead is poured
around and between the plate tabs, thus forming the connec-
tion. Then a positive and negative terminal is welded to
the element. The completed elements can go to either the
wet or dry battery lines.

In the wet battery line, elements are placed within
cases made ;f durable plastic or hard rubber. Covers equipped
with openings and lead inserts are aligned so that the
terminals project out of the inserts. The covers are sealed
to the cases and the.batteries are filled with dilute sul-
furic acid'and macde ready for formation.

The only difference between the wet battery and the dry
battery process is that, for dry batteries, the elements are
formed prior to being placed in a sealed case. The dry
batteries are shipred without acid. Sulfuric acid is then

added to the battery at the point of use. This gives the

a7




battery an indefinite shelf-life.

Formation isié chemical process wherein the inactive
lead oxide—sulfaté-paste is converted into an active elec-
trode. Formation}is essentially an oxidation-reduction
reaction wherein the positive plates are oxiaized from lead
oxide to lead peroxide, and the negative plates are reduced
from lead oxide to metallic lead. This is accomplished by
placing the unformed plates in' a dilute sulfurie acid solu-
tion and connecting the positive plates to the positive pole
of a dc source gnd the negative plates to the negative pole
of the dc source.

When manufacturing wet lead-acid batteries it is common
practice to place the cells into the battery cases, place
the lid on the battery, and add.sﬁlfuric acid. The plates
are then fdrmed within the battery case itselff_ After
formation, the spent acid is dumped from the batteries, new
acid added, and a boost charge given to the battery. The
unit is then ready for use and only requires decoration and
manufacturer's markings.

The plates used in dry batteries are formed in one of
several ways. Some plates are individually formed in tanks
of sulfuricvacid and then assembled. However, most dry
batteries are made by assembling the piates into the elements

beforenhand. Ths completed elements are then formed in one
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of .two manners. First, the elements themselwves can be

placed into large tanks of sulfuric acid, electrically

connected, and formed. Some companies place the assembled

elements directly into the battery case. Thereafter, the
formed elements are removed, the acid dumped, and the cases
and elements rinsed and dried, reassembled and shipped dry.

Formation takes anywhere from one to four days. Most

plant use a 36~to-48-hour forming cycle. The charging rate

is high during the first 24 to 36 hours, the lower during

the remaining. 12 hours. The ampere rates are dependent upon

battery size. Figure shows a typical battery plant flow
diagram. .

PROCESS DESCRIPTION FOR ESB's BUFFALO PLANT

Electric Storage Battery's (ESB) Buffalo plant has a
capacity of 1800 batteries/day and a normal operating output

of 1500 batteries/day. Both wet and dry batteries are

produced. Figure is a schematic diagram of the ESB facility.

The major facilities include grid casting, paste mixing,

the three-process operation, and formation. There is also a

small parts casting unit and a lead reclaim pot. The plant

receivas its lead oxide and lead from an outside source.
Grids are cast on six grid casting machines which

receive lead from two melting pots. Since the company feels

that there are rnagligible particulate and lead emissions

from this process, it is not controlled,
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One paste mixer is used for both positive and negative
pastes. Dry lead oxide po#der is loaded into the paste
mixer from barrels. Water and sulfuric-acid is added during
the cycle. The mixer emissions are controlled by a Schneible,
type F61BL, low ene%gy cascade type, 4100 acfm we£ scrubber
with a pressure drob of about 7 to 8 inches W.G. When lead
oxide is loaded into the mixer, the dust created is pulled
through a hood and duct system to a baghouse.

Finished grids are pasted, dried and stored. Thé plate

drying ovens are vented to the atmosphere bf natural draft.

. The dried plates can be sent to formation if they are to be

used in making dry batteries or to the three-process operation
when making wet batteries.

The dry formation process is totally enclased and is
vented through two Tri-Mer fan separators which are installed
in parallel.. These units, designed to operate with a water
spray, were operated in a dry mode. This is normal proéedure
for the plant. Sulfuric acid mist is collected and recycled.
Part of the cleaned air from each scrubber is returned to
the formation room for wentilation and the remainder is
exhausted to the atmosphere via two stacks. After formation,
the elements are dried, rinsed, and sent to the three-
process operation.

The three-prccass operation for both dry and wet bgtterf

manufzcture consists of stacking ths plates, element burning

wn
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to ¢tonnect the piates, cell setting (inserting the assem-
blies into a battery case) and post burning. The stacking
operation and lead oxide receiving emissions are vented in a
common duct to a 7500 acfm Mikro-Pulsaire, type 8FTV, fabric
filter. Cell setting and plate welding emissions are vented
in a common duct to an identical fabric filter. Both baghouse
exhausts are, in turn, ducted to a common stack. A 40
horsepower fan provides the suction for both baghouses.

After the three-process opération; the dry batteries
are washed, painted and shipped while the wet batteries ara
sent to formation. Acid mist from the wet forming room is
vented through a Hell water spray scrubber. Wet batteries
are washed, painted and shipped following the formation
process.

Deformed grids, pdsts, connectors ané sgme scrap plates
are remelted in a reclaim furnace and formed into lead pigs
to be reused. Most scrap plates and elements along with
reclaim furnace slag are sent back to the lead smelter for
recovery. 'The reclaim furnace and the small parts casting
facility are vented in a common duckt to a Schneible cascads
type scrubber.’

NOPMAL PROCESS OPERATION

Source ‘a2sts were performed on August 23-26, 1965. The

dry formaticn process and the reclaim furnace were tested.

The test locations are shown in Figure . Both scrubber
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outlet stacks were sampled simultaneously for the formation
process and inlet and outlet samples were collected concurrent-
ly at the Schneible cascade scrubber.

Dry Formation

A For dry formation, there are three rectifiers supplying
] - power to the formation tanks. The required ampere hours for
. each forming cycle varies with the amount of total active

material on the plates. The ampere rate depends on the

formation time. Normally, formation time is sixteen hour:.
Each formation tank has a number of slots. Typicallv,

four negative plates are placed in one slot followed by

; three positive plates in the next slot. This sequence is
repeated until the tank is filled (this is called a 3 and ¢

drop ratio because of a 3 positive plate to 4 negative plate

ratio). The maximum loading of the formation tanks is a ¢

T TORN I

and 5 drop ratio. This dros ratio is used when one rectifier
: is down or an increase in plate production is needed.. A
five percent sulfuric écid solution is used for the formation
: process.

Normal operating procedures involve loading the plates
into the formation tanks and switching on the rectifiers

during the day shift and shutting off the system sixteen

hours later on the night shift.

Lead Reclaim

The reclaim furnace is operated on an as-needed basis.

o
N
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During operation, the pot temperature is maintained at
approximately 80b°F. Oiherwise, the temperature is kept at

about 600°F so tbe lead remaining in the pot will not
|

'
i

solidify.

Lead scrap is added periodically from barrels or other
scrap containers. After dumping, the operator stirs the pot
to agitate the contents so that the metallic lead will go to
the bottom of the pot, while the slag, floats to the sur-
face. This slag is skimmed from the ligquid metal surface
and dumped into barrels for shipment to a smelter. The slag
is formed as a light-brown powder. When the reclaim pot can

accommodate more scrap, another batch of scrap is dumped

into the pot. The lead is poured when encugh accumulates to

form ten 50 to 60 pound pigs.
PROCESS OPERATION DURING SOURCE TESTS

Dry Formation

The concurrent source.test at the outlets of the two
Tri-Mer s;rubbers were performed on August 23-25, 1976 at
test sites A and B (Ses Figure ). These were performad
during éwo l6~hour formation cycles (the cycle on August 23
and 24 will be designated cycle 1 and the August 24 and 25
cycle will be designated cycle 2). Tests 1A, 1B through 33,

and 33 were completed during cycle 1 and tests 4A, 4B through

8x, and 83 wers sarformed during cycle 2,

N
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One rectifier was not operating during each cycle
because of an electrical ﬁalfunction. Cycle 1 was a 3 and 4
drop with a total of 5350 pounds of active material. Cycle
2 was a 4 and 5 drop with a total of 7760 poﬁnds of active
material. Table'  shows important parameters for each
test.

The packed beds were back flushed prior te cycle 1 and
after cycle 2 was complete. They were not washed between
cycles. There was no significant pressure drop increase
during the tests. Although the scrubber fnameplates specifi-
ed a maximum pressure drop of 2.3 inches W.G., the manometer
readings for both scrubbers ranged from 3.5 to 3.7 inches
W.G. Each scrubber fan was stopped momentarily'to obtain a |
manometer zero reading to confirm proper manometer calibra- E
tion. Each manometer read zero when its respective fan was &

l
turned off. i

Lead Reclaim - !

Three tests were performed on the inlet and outlet of %
the-Schneible scrubber on August 25 and 26, 1976. The scrap |
charged during each test was 950, 890, and 1120 pounds for.
tests 1C and 1D, 2C and 2D, and 3C and 3D, respectively.

Tﬁe charge during the tests consisted mostly of imperfect

plates. These are thought to generate more emissions than

defective grids or small parts due to the paste in the
=3

; . !
plates. Table shows important procsass paramaters for

1

each lead reclaim source test. '

N

4

|
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Small parts production was not operating during any. of
the tests. The scrubber was visually inspected during the
tests to determiné that it was operating normally. This
inspection consis%ed of observing the fan indicator light

!

and the water flo& from the unit.
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APPENDIX

PROCESS ENGINEERS FIELD NOTES TAKEN DURING SOURCE TESTS
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FORM A

POWER INPUT TO FORMATION PROCESS
TRI-MER SCRUBBER.STACKS
ESB, BUFFALO

tesT ¥o. 1A, 1§ - DATE & Z}%Z"Ib
1) Total test time /J.B )

min.
2) No. of rectifiers on stream

*

3) Normal rectifier readings:.

Unit &1 Unit #2 Unit 43
Amp hours Varies with ¥cfm:nb fxmgj
volts N‘A a [{ro? ‘rk't-;o O.nCJ f},{fe ’h,H)JL_
4} Weight of active material in ﬁlates during cycle — 1b . !
per plate x ™ plates, or 5345 1b total weight
5)

Normal maximum weight of active material formed during

a given cycle & }’T Lb 'l)dm}aﬁ\;aéﬁ WZW

el 1
# X 73
— s

poe plale, LS4l Asde o

QMF Wy 334 394
[inf—lmzvg,o/ 4330 433
CLMTgnaK 175. 279
[P [0S g 1130

N ' = ,LoJﬂéwwmagﬂ _ !
e ?m{’ﬁla&rfm"fm/fmﬁ/ﬁ@f’ﬁvﬁ) ZM

{

<£‘aZZ;.—C5:d%¢£N ngﬁ7zf;h A é/?/f;f1£4734xﬁzto.\
/ g* 52
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FORM B

PROCESS MONITORING FORM
FOR TRI-MER STACKS
ESB, BUFFALO

’.'}r.nw. $+£u-"f' 7:07Fn1
'rlr.m.z_ “t;f\u'SH ?.ID £m

TEsTvo. [f 18 240 7:35 300 gus JATE %;{7/13./7 -
- Reading q:0
1 2 3 4 5 6

Tri-Mer Unit #1, ap, |

in, .G, 95138 135 3.5 [35] 3.5
Tri-Mer Unit #2, ap, '
_.j:?}.'.-_.‘f?.‘_(_;: 3:@ g‘é 3‘43 3-6:‘ ?‘6? ?\d’
Rectifier £1 // 4 ///

amp~hrs ( /‘ J//// /// //

volts L “J{i-// //' /] // //
Rectifier &2 _

amp-kours 18 | 219 | 298 | 292 293 21¢ .
volts wea NI RIS NT: 1173 /73
Rectifier £3 }

amp-hrs- RO {2178 2% x| 1 270
volts ML {03 (004 ppy

Awe. Hoes — * 2 =3
START 29 &3in8) 1204 (0v 43)

FM}IS'H 2L/ (,‘3(5}7;9 L!‘{D(llé.‘f\)

COMMENTS:
¢ -
é; :L avuyL;z:;pb
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2)
3)

4)

3)

b

FORM A

POWER INPUT TO FORMATION PROCESS
! TRI-MER SCRUBBER.STACKS
' ESB, BUFFALO

Total test time

rest vo. _AA 13 B DATE _%7[3-_37[7!0
1) ‘ .

min.
No. of rectifiers on stream >
Normal rectifier readings:'
Unit #1 Unit #2 Unit %3 ~
‘Amp hours N (\ Varie s r_»«J:f'A ‘Fn&-r‘m)hfj—hme—

volts

cjrap rcd-;bd, C\v‘\ﬁ'{ P t\f— "—1}9{

Weight of active material in plates during cycle ‘—

1b

per plate x - plates, or f;gSZblb total weight

Normal maximum weight of active material formed during

a given cycle’ «&3 1b

/mgp\ﬁ; fet [Ajlé.gid/m_.,f@»\,mﬂ ?/% AZO&M

* ?Myzi%‘ﬁ/fm z'/n.@a ﬁ}faf) vaaég

?:én& 4%5‘;/7;0)/5,&7"
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FORM B

PROCESS MOMNITORING FORM

oS Jeitrrme .o s wird -

FOR TRI-MER STACKS fime stact /53 pm
| ESB, BUFFALO Timw sfop 7— /0
TEST 0. AA 4R 155220, 1245 ) DA ?,/ /
Reading 200 [2 ; 7_7
, 1 2 3 4 5 6 | 7
e 35 35135 Rs sl 512 .
Tri-Mer Unit #2, aAp, s
_in. W.G, 3613613654 |34 3, ! é
Rectifier #1 / ¢ 4 s
amp-hrs /////
-_yg'!'_t:.ﬁ...-___.. - N 1 /] A i
Rectifier 42 278 [275(275| 275 |25 | 293 |2 7,
amp-hours
volts i2] |/l /2124 124 /25 /25
" Rectifier &3 . : '
:;pfhizr 248 1631260 240|240 ?_.ééi 2 6P
volts }22. /‘l'-{ /2-"{ )15 J2S 1 /24112 4
Aw’le\ chﬂ.") B2 &3
START /3¢9 @521)- /372_(/"77_‘2)
Finish  op%b (jro3) 0728 (24p) <2 2254,
COMMENTS : >




B cdole ahste i
-z T TR TR W .
Ondd B

wen T

FORM A

*  POWER INPUT TO FORMATION PROCESS

|

Prranclona.

U Sacel ¥ riZs ( pon b ey

1 : TRI-MER SCRUBBER.STACKS
% e . ESB, BUFFALO | -
PEST No. 3A4 73 B DATE - B {;%{_7@_-
1) Total test time //(? min. . -
2} No. of rectifiers on stream I~
3) Normal rectifier readings:
.Unit $#1  Unit $2  Unit %3
Amp hours o Ukvres wiith ‘CW"'\'“? +”\'€‘)
volts . A’A‘ dro,p ratis dmm( + 'f'L”:(’...
4) Weight of active material in plates during cycle ™ 1b
per plate'x _—  plates, or £35D1b total weight
5)

Normal maximum weight of active material formed during
- & glven cycle éz

JU3ﬁbr;E> cmmwquzQH.RQQQZ: /A aof /ég.yéﬁ CTZC,QQ__

f@qﬂ\af/f_(fia W% o ‘/%5%‘79,%7:4,




Time < faxt Y LR a..ﬁ\ .

J
5 FORM B
" :
E -~ . PROCESS MONITORING FORM
1 S FOR TRI-MER STACKS
g0 o B ESB, BUFFALO . Time stop 5121
. "TEST MO, 3AL R 353003563 s iy DAZE 3’/,2 5_/’/74»
Reading S:i1%3
. 1 2 | 3 4 5 6
Tri-Mer Unit #1, 4p, ]
in. W.G. 3.5 3.5 2.5 3.5 3. <
Tri-Mer Unit n2, AP, e
 in. W.G. 3.1 (3. 3.7 |37 |37 3.7
Rectlfier #1 / / / e
" amp-hrs / / / /
volts . /
-_Rectifier #2
amp-hours BES TR L 1R ETY N R R o
. volts S2e 11372027 a7 O o
~ Rectifier #3 * )
| amp~hrs 201359 f259 159258 O
4 ; 1lts e s '
. vVolts E_(:_J-g_\_(_?‘ jan la‘) L-l O
AmP-HUM*‘_ # X M ®* 3
~START 0434 (1455) 0497 (234)
} FimisH '

O (1%39)

O (’5‘*5#3)

COMMENTS :

A ofene %’“’v

Reeli

43 e T sy, cw,éa.(.,,w,ﬁz PR
G R 'xﬁamwrgl, a},,zmwmrﬁaw
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POWER INPUT TO FORMATION PROCESS :

g - 4AtdE

FORM A

TRI-MER SCRUBBER.STACKS
ESB, BUFFALQO

&EST:«L ;'gﬂ#_ | i .. DATE - %l}3[7b

e -
e v o o e
hd -

e e A B et
. %
- f

Cémqéﬁﬂﬂi

G O
T Schadiled ot

1) Total test time 'D\(.? min.
2) No. of rectifiers on stream. j}“
3) Normal rectifier readings:
.Unit #1  Unit $2  unit %1
Amp hours //:;/i:/;;;/ JuahmbonWLirﬁﬁuu
t i Q/,\_éﬂ
volts /@P"“ a”“f’ "“""H)
4) Welght of active material in plates during cycle —r 1b ﬁ‘ju;;c
per plate x — plates, or /7{0 1b total weight .
5)

Normal maximum weight of active material formed during

a given cycle ﬁi: 1b

& .:ii .' # 3

msemy . msEmy
SIEM L ads

(505 U505

410 4/0 .
fa ?5”owh ' lir%ole\

Y1304 .m . Spshi 30 ams vas/yi

yﬁﬁﬁwﬁm’ﬁlmﬁ(@“ r”“? otz ) W%)d%w

{Eh o t}f% Q;,Lq,»ﬁ /\d;Z\

| ' "6‘&‘5"" ;a CZPW



FORM B

.PROCESS_MONITORING FORM

L _ FOR TRI-MER STACKS CTARY 3 36 p- n1
JAY 4B ESB, BUFFALO .  STOP 5! 4 )~

. 'TES-.T‘ No. AE-ERA~ 3.3 4-‘010 4225 q:f& DATE '8,/“’1. Z'I,/TG

Reading <ilg & y3
1 2 3 4 5 6 '
Trl—Mer Unit #1 AP, '

—in. w.G. 3.5 3.5 35 iz.s 3,51 %, 5
Tri-Mer Unit g2, ap, | o ‘

—in. w.g. 137 (3¢ 3¢ 136137 3.6
Rectifijer 2} |

= AV

Rectlfler 2 o

amp<hosrs. .l#0g 03 |40 | #% (4o | 403
_volts 20 | 12011201 130] 120 2]
Rectifier 23 . Z;

ampehrg— ' IS 4SS e | 418 ’71/7 7/

. - ) . - .

_Vvolts 117';&7\1 ]177 {17 /LL /1 2 o
AmP-HDuvf * X by 3

| sTaRT S'J*/‘{('jidé) _ (304 (‘r’ﬁ'ﬁ’&j
COMMENTS : Lf‘S'”B

c[{ 9\

ooz
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" FORM A

POWER INPUT TO FORMATION PROCESS

, A TRI-MER SCRUBBER.STACKS : :
) : ESB, BUFFALO
' TEST NO. 2A4 5B : o DATE ?{2#{7(
1) Total test time [ A3  min. _

P 2) No. of rectifiers on stream .. P
o 3) Normal rectifier readings:

L .. Unit #1 Unit #2 Unit #3 o
. ’ Amp hours o . . N
T : _ /V fﬁ‘“ - ’\}dmeﬁx} h@zz {@hmafjtkw

b volts , AV TR / St =

Lo : 7 JL/‘J:L& (LJ\JJ %‘;ﬁﬁ_ﬂf_

L 2)

Weight of active material in plates during‘ cycle —— 1b

per plate'x —— plates, or 7 7L 01b total weight

5) Normal maximum weiéht of active material formed during
a given cycle f\ 1b
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FORM B . o
ROCESS MONITORING Fo : Py
SR - .PRO M sraer (v 9 s, a
A ' : FOR TRI-MER STACKS |
E . , .

R g ESB, BUFFALO STOP ?:?} :
| ~ TEST wo. _Spq4 56 (,:Jg £150 i, =~:4yc DATE . %/}'t/?ia_ _:

Reading Z.jo A: 292 .
1 2 3 | 4 5 6

_in. W.c, . 35135 |3 s 3.5135] 3.8
_ T{:i-f-ler Unit #2, ap, N EWA 3’6 25 : ‘_ '
—20. V.G, , : L 137 ]34 AV - '
Rectifier #1 : L/ -
~ amp-hrs | / / / / // B
\'rolg_sl__'___“__'___ ] /] - 7 / : / -
Rectifier #2
| ampéBoling . {410 |40 o (0% 1H0d 1 S0 G
volts (32 [avjan {1apliap! 14D |
Rectifier £3 . o
C ampehes . HIS) YISO WD) s | 4ps
) ' volts - TR

17 S g LA

Amp . Hour s # X G #H 32 . - ;
e 10 (s779) o
CFmisn 3/43(’5&41)  326(een3)

COMMENTS :

ety
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FORM A

POWER INPUT TO FORMATION PROCESS
TRI-MER SCRUBBER.STACKS
.| EsB, BUFFALO

ﬁm@.Qﬁ+Ug 3 pate 4/

1) Total test time l;L[ min.
2) No. of rectifiers on stream
3) DNormal rectifier readings:
. Unit 41 Unit #2 Unit 3
amp hours z; ‘o
i’t ) ' N‘ ﬁ ‘- * ﬂh‘g, .A.J“‘./a MI(Q; 1.-(..2}
volts -
NJQ 4 /ﬁ«-ﬁu '

4}

5)

byt o

Welght of active material in plates durlng cycle — 1lb

per plate 'x — plates, or Z?éﬁlb total weight

Normal maximum weight of active material formed Quring

a given cycle éﬁ: 1b—

Cpferm -

_ , P
(;?{Aﬁa U@No s . O Cﬁlybﬂ\fq

a. 4%/% anxﬂf L{ (g

4r1a_ 2 g A é:{%giﬁ

K
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_PROCESS MONITORING FORM -

- STARY §:05 gm-
FOR TRI-MER STACKS

ot |

. . . ' !
FORM B . _ o
. . |

|

|

. |
S, e -_ ESB, BUFFALO s10® J)-0f po . L !
- o ' Reading [pi4s -jt:p=7 Sl
| 1] 2 ]3] a|s | g
Tri-Mer Unit #1, AP, _ ' S E
_in. W.q. ' O3S 3513 s a5 50 ‘
Tri-Mer Unit #2, ap, o
_in. W.Ge. _ 3T T 137 0307 3.213.7

= AT

Rectlflnr “2

L amptosre. 45 [#0%| 40% | 403 [42¢ | #0% o
' volts 11q 113/ L] PR IX3 ] 1xa3 . - »?
Rectifier £3 ' . ' ' ' ‘

Toampehze - L 405 (4031349 (4l [ HiD) 47) o
volts 120130 (L1231 a4 s
<20 —_— Ll T L. i
AMP' Hf)u*’ A = '#; ‘
' TART s (s¥ey) . 3031 (6360) |
CFmisn .. 2030 (v305) | 2332 (1457)
COMMENTS : . | | . o ,
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1)
2)
3)

4)

5)

" FORM A

POWER INPUT TO FORMATION PROCESS
TRI-MER SCRUBBER.STACKS
 ESB, BUFFALO

Total test time {277 min.

No. of rectifiers on stream P
Normal rectifier readings:

rEsT no. 1A 47&5; | . DATE ‘8[221;:5‘. /76

. Unit %1 Unit #2 Unit 22

Amp hours

- o /UM %1@%—7:’“_‘() l.
volts _ M, A\ a&.,n,?,/w,z:; -ﬂzeﬂ"z; T‘-a-fu .

Weight of active material in plates during cycle ~ 1lb

per plate ' x plates, or )40 1b total weight

Normal maximum weight of active material formed during

a given cycle jg IB

74
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' FORM B

. PROCESS MONITORING FORM
" FOR TRI-MER STACKS
ESB, BUFFALO

51?§R1'//:5{>/J”1Aif.f"
S | : | sToy /57am
. TEST mo. TA +71 0

/22 sp7 DATE A(/ar'f'.z‘-/d'ZS' /5-7(

152 [2174 Reading /22 /59

1 2 3 4 5 6

R T T LI I
T M Unit #2, AP, _ o
f: g _’i 3.7 1377 1%72(3.2 3.9 3.7
Rectlfler #1 /

' amp~hrs //////////
volts ' _ .

T
Rectifier #2 Ly OF
A 1195 1405 | 407 et |108
volts : /24 IQL}/?”{ 24 [/24q} 24
Rectifier #3 : . .
amp-ics % Les (w06 | 4ot (407 | oy
volts lzé [7127 1127 | 127 }Zij 128 '
AmP-HDurf. 2 33 ‘ .
| sTART /821 /757/2') - 193079 5¢
- Fimisn 7003 (9437) /136 9753
COMMENTS :

St Yo voadigs Lakion wl  J152pm
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FORM A

POWER INPUT TO FORMATION PROCESS
. TRI-MER SCRUBBER.STACKS . 1
3 | . ESB, BUFFALO ' R 1
2 . _ L ' i
" gEST No. _8A 4 YR | pate _§/2S/)¢ |
, 1) Total test time /13 min. | : o f
2) No. of rectifiers on stream D ?
3) Normal rectifier readings: ;
: £
Unit #1 Unit #2 Unit £3 3

Amé hours e ‘UQhAk,,Mn;ZZ gmmx‘ 7§;L
. volts ' M. A\ MT 20 ﬂﬁ"@ﬂuﬁ?\,‘i& v _J

-

4} Weight of active material in plates during cycle — 1b

per plate'x — plates, or Zzéé)lb total'weight

5) VNormal maximum weight of active material formed during
a given cycle 5&; Ib- '

| C;aﬁj&u - ‘_ 4—¢—$%ép¢gkﬁjn ' )

Y AMVWNQQ - A 3lb&(érééaﬂrjf'“Aﬂﬁ/(c;fhwh]aﬁﬁﬁgiaxilZb¢/ %f é

. -
L

s ..

’““{;I;yblfdbasﬂ @iﬁ‘ggéj? . ‘ﬁ1ﬁ<ﬂQ%Lﬂmw.ik Qs 4%¢»{{ ffaﬂéfj?‘:




mErr o TR AT T E T T T

" PEST NO. %A&‘LB

FORM B

~PROCESS MONITORING FORM
FOR TRI-MER STACKS

ESB, BUFFALO

3J5 3o DATE&%—*&.ZS- %

2:25 a

i

Y18

F}QlfH : C) (}3*&55:)

]
0

Z°r7 280 Reading K5 4« j?
_ 1 2 3 4 5 6
" Tri-Mer Unit $1, AP, e S : '
in. .G, 35 35135135 13513,5
Tri-Mer Unit #2, AP, A - .
_in. V.G, B2 2213737139 18.7
Rectifier #1 /
amp-hrs ' ///// / /
volts . / ] / /
Rectifier #2 ¢ Y 3
. o £ [k o
amp- | | 108 ”.»103 H b O
volts | 24 |12 iy (123 (/23
Rectifier £3 . , 1—10 ’ 5
amp-hes - L{D_S'. .r{c(é s 408 |+ Cd 408
~ volts 1271 ] 2.8 jl3 iz J2 L.
A"‘P'Hu“” #* % = 3 T
START 0765 Qb%) : 903(55331)

COMMENTS:

I

wal .
T -':’k‘_-.
!

4

i e ls <

30

T
k|

L
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¥
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FORM C

PROCESS MONITORING FORM
FOR SCHNEIBLE SCRUBBER STACK

'ESB, BUFFALO START  [155 pme
' sTo® 3104
TEST NO. [ o [ ) DATE 51/3_157/7(,
Observation
g ;—S(Answer '5yes'}l\or0"no"));0/”
1 2 3 4
l
Scrubber: - .
~Fan indicator light is on 'Y(f,S Ye< Yeg

Water dlscharglng from unit

Yes

Snall Parts Castlng.

Operation appears normal

Operator started shift o
with empty bins

Reclamation:

Operation appears normal

Operator is weighing scrap

Yes
Jes

' Rocl i madion afum.r

}"x:--.- C,(L.\.( LV é").bb JJ\/Z -

|

——— -

' WWgaZZ% 447uﬁ? N U/ P / O

&on&nrtw\N,wedexé{m <;

COMMENTS:

DumpS BaResefPueste, lbs . 4y Burre] wt. Ihs
iyt 3e0% 207
ivs3 249D # )
ALLD 1702 1O
2189 LD 20
. 247 276 puzs * .
3'0S 100 3 >1! L
: .. . y Z;'M.__r
?C'M_A (.45 — }iso IOMQW 10 gt &
2 22T i

ey e v

LTS e e ey
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FORM D

LEAD THRUPUT FOR-PROCESSES VENTED
TO SCHMEIBLE SCRUBBER
ESB, BUFFALQ : . . .
rEsT no.  JC 41D | - pate _4/15/76
1) Total test time (ai min, '
T 2) Weight of small parts manufactured during B-hr shift O 1b

3) Weight of scrap charged to furnace dur:.ng-c——hr-sheﬁ.t 2 Q 1b

4) Normal weight of small parts manufactured
during an 8-hr shift /U,ﬁ\ 1b

S5) Normal weight of scrap charged to furnace .
during an 8~hr shift Viries 1b

SO : with
Calculation of lexd thruput during test Qua.;/‘;l;.,l;fa
W@f}jéof: . b leed

y (est of et )
g\"om I~ J\Gts —z"\ié.( (?}{M

79 ata® 340+17o+1so+)=m+;50 135044

&Mfﬁ;@ &WMMG amalll mankin o]

,alm N .:iju‘s{ﬂg m«cm/t

@x%}az* 7% M"fﬁi% e,
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wzcgc% ﬂ;- I?g(')x‘:’g . 45p
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FORM C

PI!QOCESS MONITORING FORM
FOR SCHNEIBLE SCRUBBER STACK

- ESB, BUFFALO | GTRﬁT' 7?%
" K >y BU sTo? QY
TEST No. (o ;“D DATE ?/&0/7&
E - _1038 S w7 §H
Observation

(Answer "yes" or "no")

1 2 3 4
Scrubber: : R : ye 5
Fan indicator light is on Yes ves I re s

_Mater discharging from unit |Yes | py¢y YeS$S | Yes

with empty bins

Small Parts Casting: N ot //
Operation appears normal

. DFE‘ERT’”C’
Operator started shift .

. Reclamation:

Operation appears normal Yes y’-g |l YeS Yec-
Operator is weighing scrap Ye s ﬁ .
‘ )( 5 res Ye s
Relamdiom omiirnnt Lo

Laad, & dﬂ-m A—«.v'\g“wu-ﬂ{ "J“—?L}h “"" Thee Lo ArtAy .-w.-_i?!’[,am&w =< /o l‘:) '

COMMENTS:
.D“__.—P._““’c ) STIRS (C’)yz\.&ﬂn aabes e{'ﬂ\:‘%‘,
Time Tatel wte Bl pt, e 0 |
¥¥ T3] 20 20 123
. n ' 248
1 9 704 2H0 Lo 15¢)
Tk g 04 1.95 2.0

A0 ¢l g a0 320
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FORM D
LEAD THRUPUT FOR.PROCESSES VENTED

TO SCHNEIBLE SCRUBBER
ESB, BUFFALO

TEST NO. (. -awsl Q\D ' DATE ‘5’[16(7@
1) Total test time (o min,
” 2) Weight of small parts manufactured during 8-hr shift 12 ib

3) Weight of scrap charged to furnace during-@-gszghéﬁt 3ﬁg) 1b

4) Normal weight of small parts manufactured

' _ during an 8-hr shift j} ﬁ, 1b
5) WNormal weight of scrap charged to furnace .
: during an 8~hr shift Vg,,.s 1b

with
Calculation of lead thruput during.test Qva;/&L:/l/?
56+ F T (L) (37480 ——— IF TTad

From 1.3] 'J{L"G‘.l!ll ((bult% .‘th)

Scrap .;Lamfﬂx- 0t mor 2221230 970

Jurrsy test 1970 55 = 810

816




FORM C

PROCESS MONITORING FORM
FOR SCHNEIBLE SCRUBBER STACK <7ag| (0:0% &.~.

. o ESB, BUFFALO stov M T¥a
*  TEST NOo. (¢ 3D ' | DATE %/ALL‘? &
/7
" S — ALY /DJ} [0:52 42U
Obsexrvation
{Answer "yes" or "no")
1 2 3 4
| |
Scrubber: : ] I : -
Fan indicator light is on yes )M'S ng /V(“SA i
Wa_t_:e_z:'“dlscharglng from unit { Yes VQS - Y(g ye g
Small Parts Casting: : ' |
Not /
Cperation appears normal
Operator started shift OFERM'”(’ / /
with empty bins ) ‘
Rec;lamation: . _
Operation appears normal yes Y s “Yes Yes
Operator is weighi.ng scrap ves y(g y(s
7es
4 JR——— .
COMMENTS:
pumpe Byl + wask, Ibs gl Ibe T STEs
—_— I
i3 foiz7 T 30 20 10D
14 10 i TN 10 106
I 1324 350, 920 1oAY 1002
i/ {03 240 2.0 /0."3}/
10237
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FORM D

LEAD THRUPUT FOR PROCESSES VENTED
TO SCHNEIBLE SCRUBBER
ESp, BUFFALO

TEST M0. 2 a. A 3D \ DATE ?Z 17(;
1} Total test time QLO min.

2) Weight of small parts manufactured during 8- hr sh‘f* ~1b
3) Weight of scrap charged tc furnace during
4) Mormal weight

-~

8;h§~3ﬁ:tt ﬁﬂif) 1k
t of small parts manufactured

.during an 8-hr shift /A/.A 1b

5} Normal we1chh of scrap charged te furnace . :
during an 8-hr shift yi,,¢g¢ 1b
i : ' with
Calculation of teasd’ thruput during test QV"LKL'L,ﬂ

A{A2) 2 480) + [N ageE T T~ 1h-Twad

. L ("'M

Eer From 10107 Do 1114 (enadef /k-M)

b '
Scrag c.lmza “ 2001150 + 300 1320 = 10
= 1[40 “r = 1ok

F r---v--xx-‘--,::"d-v""""" P i citle M Sl




IV.; LOCATION OF SAMPLING POINTS
|

o Figure 1 depicts ﬁhe Schnieble scrubber and the system that it serves
along with a cutaway version of the ocutlet stack and fan housing. Thé outlet
sampling location is positioned as shown on the 14-inch diameter vertical
cylindrical stack and thus was sampled from two ports separated by 90° as
required by EPA Method 1. Figure 5 is a diagram of the traverse points

used at this location. The duct was divided 1nto equal annular areas, and

a total of 8 points was utilized, ‘ : |

Figure 6 depicts the sampling duct for inlet C. The inlet to thaz

Schnieble scrubber is an 18-inch diameter diagonal cylindrical duct, and

thus was sampled from two ports separated by 90° as required by EPA Method 1.

Figure 7 is a diagram of the traverse points used at this location. The
duct was divided into equal annular areas, and 2 total of 16 points was
utilized.

Figure 2 depicts the Trimer scrubber and the system that it serves
along with a cutaway version of the two outlet stacks A and B The outlet
sampling location is positicned as shown on the 32-inch diameter vertical

- cylindrical stacks, and thus was sampled simultaheously from two ports
separated by 50° as required by EPA Method 7. Figure 8 is a diagram of the
traverse points used at this location. The duct was divided into equal

annular areas, and z total of 48 points was utilized.

“Since there were two identical stacks, they were labeled "A" and "B," W1Lh
"A" being closest fo the edge of the roof.
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Figure 5.

SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATION
OUTLET STACK SCHNIEBLE SCRUBBER

Position

Distance
{inches)

L B 7S I S

1

3-1/2
10-1/2
13

E




MEBLE SCRUBSER

;PROBE PORT

igure 6. Sampling duct for inlet c.
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Figure 7. SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATION . ;
INLET STACK SCHNIEBLE SCRUBBER

Distance
Position (inches)

1 1/4 :
2 5/8
3 1-1/4 J
4 1-3/4 . ?
5 2-3/8 ’
6 3-1/8
7 4
8 5-1/4 oy > e taa

e 7P B g 40 41 12 I3ifN .
9 8-3/4 |
10 10 ’
11 11
12 11-5/8
13 12-1/4
14 (12-3/4
15 13-3/8
16 13-3/4
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Figﬁre 8. SCHEMATIC DIAGRAM OF SAMPLING POINT LOCATION
’ OUTLET STACKS (A & B) TRIMER SCRIEBBER

Cophanin e,
'

Distance F ’
Bosition (iqches) |
! j_ 1 3/8 ;
. ;
2 1
, 3 1-3/4
4 2-1/2
5 3-3/8
6 4-1/4
7 5-1/8
! 8 6-1/4
I 9 7-3/8
; 10 8-:3/4
E 11 10-3/8 . BT 17 4y
' 12 12-3/4 o /Y T s do ok
E 13 19-1/4
f 14 21-5/8
15 23-1/4
16 - 24-5/8
17 25-3/4
18 26-7/8
19 27-3/4
20 28-5/8
t 21 29-1/2
22 30-1/4
23 31
24 31-5/8
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V. SAMPLING AND ANALYTICAL PROCEDURES

All samples obtained atithe échneib]e scrubber outlet stack and inlet
duct followed the procedures outlined in EPA Methad 5'I and EPA draft lethod 22
(see Appendix G). In this instance, sjmultaneous sampling was employed as
shown by Figures 3A anﬁ 38.

Thé test procedure for the outlet duct was a modification of the EPA
Method 5 train. The filter is located between the third and fourth impingers
instead of before the impingers as in the EPA Method 5. |

All samples 6btained at the Trimer scrubber 6ut]et stacks followad the
procedure outlined in EPA Method 8.1 In this instance, simultaneous sampling
was required from the two identical stacks from the same scrubber as shown in
Figure 2.

Particle size sampling at the inlet and outlet of the Sghneib]e scrubber
was done using the Brinks Cascade Impactor and the Anderson Particle Sizer.

A1l opacity data wers obtained according to EPA Method 9.2'

Appendix H contains the Sample Identification Log and Appendix I

represents example calculations.

]EPA Standards of Performance for New Staticnary Sources, Federal Register,
Volume 36, Na. 247, Dzcember 23, 1971.

%Federal Register, Volume 39, No. 219, November 12, 1974.
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