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PREFACE

The Emission Source Sampling Program detailed in this report
was conducted by Roy F. Weston, Inc. pursuant to a task order
issued by Region V of the United States Environmental Protec-
tion Agency, conforming to the terms of EPA Contract No. 68-
02-0240. Mr. James W. Davison, Air Sampling Supervisor,
directed the Weston field team staffed by the following per-

' sonnel:

' Allan R. Daly Robert A. Lyon

Barry L. Jackson Jeffrey D. 0'Neill

Approved for Roy F. Weston, Inc.
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SUMMARY

The Environmental Protection Agency, Region Vl, retained Roy F. Weston,
Inc. to conduct particulate emission compliance and contaminant removal
efficiency testing of furnaces at the Barmet Industries, Inc. plant in

Uhrichsville, Ohio. The testing involved the two scrubbers and the one

- baghouse that controls the emissions from the dross aluminum recovery

furnaces, The salt recovery washer/dryer outlet stack, an uncontrolled
source of emissions, was also tested for compliance. Engineering ob-
servations of unit efficiency and plant operation were included in the
study, along with conciusions and recommendations.

The sampling train employed for coltection of the particulate and gaseous

contaminants was the EPA Method 5 Train, modified to include an alundum

thimble filter ahead of the primary filter, plus wet impingement utilizing

‘impingers containing distilled water followed by impingers containing
S-percent N4O0H as approved by the Ohio EPA and EPA Region V.

Particulate mass rate results of the 10 test runs, as deflned by EPA
Method &5 Procedures, are summarized as follows:

Allowable
Test Pounds/Hour Percent Particulate
Run Location ‘ Intet Qutlet Removal Emissions
Ibs/hr

' Scrubber No. 2 58.52 ° 56.47 3.5 g.10

2 Scrubber No. 2 90.38 97.86 - - 9.53

3 Scrubber No. 1 76.75 36.17 52.9 - 6.96

4 Scrubber No. 1 71.72 hh .95 37.3 6.57

5 Baghouse L2.29 L. 84 _ 88.6 7.30

6 Baghouse 41.59 L.63 88.9 7.20

7 Baghouse 4s 48 3.26 92.8 7.70

8 Dryer - - 15.09 - - 2.11

9 Dryer . - - 10.03 - - 2.07
10 Dryer - - 8.99 - - 2.42

IThe Field Support Section, Air Surveiilance Branch, Surveillance and
Analysis Division
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The baghouse outlet stack emissions complied with the State of Ohio Air

Pollution Regulations concerning particulate emissions. Both scrubber

units and the uncontro!led dryer outlet failed to meet these requirements.
Visible emission regulations were satisfied by the baghouse outlet and
dryer outlet; however, both scrubbers had brief periods of non-compliance.

5-2
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Source Testing Report

Barmet Industries, Inc.
Uhrichsville, Chio

INTRODUCT ION

Barmet Industries, Inc., of Akron, Ohio, owns and operates aluminum
recovery facilities at the Barmet Plant Number Two in Uhrichsville, Ohio.
Aluminum dross from a variety of sources is processed at this plant in
several rotary furnaces to provide aluminum metal for resale.

The emission control system serving the furnaces includes two scrubber
units and a baghouse, thus providing a total of three stacks exhausting
to the atmosphere. The dryer outlet stack of the salt washing operation
is an uncontrolled emission source.

The Air Surveillance Branch of the United States Environmental Protection

Agency Region V directed Roy £, Weston, Ine. to provide technical assistance

in obtaining and analyzing pertinent information concerning air pollution
emissions from the Barmet plant.

The specific objectives of the program of assistance to the Region V office
included:

1. The determination of the composition and quantity of emissions from
each of the four stacks at the Barmet plant.

2. Appropriate sampling to establish if the stack emissions to the at-
mosphere are in compliance with the Chio Environmental Protection
Agency particulate emission regulations.

3. An investigation of the plant process equipment and emission control
devices to provide an assessment of the existing performance, and
recommendations for emission control upgrading required to comply
with the State of Ohio regulations.




-

L. Observation and review of plant operating practices, with recommen-
dations for possible improvement.

5. Documentation of all technical determinations and observations, and
presentation of technical data and expert testimony at enforcement

conferences and subsequent legal procedures.  Preparation of enforce-

ment action documentation if a violation of the Ohio Environmental
Protection Agency regulations exists,

The test program was staffed and supervised by Roy F. Weston, Inc. per-

sonnel and was conducted according to guidelines provided by the Ohio EPA

and EPA Region V.

The Weston Test Team was on-site during the period of October 21 to 31,
1974 to perform the emissions sampling and to gather the pertinent op-
erations data and observations.

A performance evaluation of each of the two scrubbers and the baghouse
required simultaneous sampling of the gas stream before and after each
unit while normal operating conditions were maintained. The Ohio EPA
established that each test run include an entire batch cycle operation
of the furnace of interest.

The gas stream contaminants sampled and analyzed included particulate
matter, hydrogen chloride, chlorides, fluorides, cyanides, aluminum,
lead, cadmium, and strontium. All samples were analyzed in the Weston
Laboratories, West Chester, Pennsylvania.

The observations of visible emissions were performed according to EPA
Method 9 by a certified observer.

This report presents the results of the test program and includes a dis-

cussion of the observations of the plant operations, along with conclusions

and recommendations.




S

- el E ) = |

PROCESS DESCRIPTION

Barmet |ndustries, Inc., located in Uhrichsville, Ohioc, pro-
cesses aluminum slag or dross to recover the remaining alumi-
num. Direct fired rotary kilns are used to melt and recover

the aluminum. Salt {sodium chloride) is added to the kiln to
protect the molten aluminum surface from oxidation and to act

as a fluxing agent. Exhaust gases are vented through wet scrub-
bers. A hood system collects fugitive emissions, which are
vented through a baghouse,

Barmet's source of aluminum slag could be any of the primary
or secondary aluminum smelters. The composition of the slag
is thus highly variable, depending on the refining process
used, the type of flux used, and the quality of the aluminum
being processed. On the average, slag contains about 30-
percent aluminum. Barmet is able to recover about 90-percent
of the metal. Although the production rate. from this batch
process varies from day to day, the average aluminum produc-
tion is approximately 26 tons per day.

The aluminum slag is shipped to Barmet by rail or truck. The
slag ranges in size from large clinkers (about 1-inch diameter)
to extremely fine powder. There is generally some scrap material
and dirt in the slag. This material has a dirty gray appearance
and is stored in open piles throughout the yard until it is
charged to the kilns. Barmet attempts to segregate the alumi-
num stag by source as much as possible,

The aluminum slag is recovered in two 10-foot diameter by 10-
foot long rotary kilns. Additionally, there are three 8-
foot diameter by 8-foot long rotary kilns in place, with room
for a fourth, The smaller kilns are generally used only to
recover aluminum from the dryer operation. All raw slag
processing occurs in the larger units. According to plant
personnel, the two larger kilns and only one of the smaller
kilns are operated at any time. The uninsulated kilns are
direct fired; natural gas is the only fuel used. The burners
are located outside of the kilns, with the flame directed into
the charger openings so as to impinge on the side wall of the
kilns,

Heat transfer to the molten bed is predominantly radiant, al-
though additional heat is transferred by convection from the
hot, rotating kiln walls, Although combustion is complete,
heat losses are large due to the high volume of excess air
drawn through the kiln. The plant operates 24 hours per day,
seven days a week, on a three-shift per day basis.
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" PROCESS OPERATION

The slag is charged to the hot, rotating kilns by means of a front-end
loader with a specially-equipped bucket scoop. The curved scoop fits
into the opening at the end of the kiln. The typical slag charge is
8,500 pounds, but there is no attempt to accurately control process
weight. After the slag has melted down, some additional slag is often
added. After the slag has been charged, about 5,000 pounds of salt
(sodium chloride) are added to the furnace. The purpose of the salt

is to blanket the molten atuminum surface and thereby prevent oxidation
of the metal. The salt is also fused at operating temperatures. During
raw material charging and for about ten minutes thereafter, large
quantities of high opacity fumes escape from the furnace and hood area.

Typical melt time in the large kilns is about four hours. Melt time

in the smaller kilns, processing aluminum from the dryer, is about two
hours. Although there is no instrumentation available, the temperature
of the molten aluminum and salt was reported to be in the range of
1,300° to 1,600°9F. However, higher temperatures can be expected at
various points in the furnace, particularly on the flame wall and lip
points on which the flame directly impinges. Exhaust gases escape
through the rear opening in the kiln to a stack, which ultimately
carries the gases to the wet washers.

At the end of the melt time, the kilns are stopped. A tap hole in the
base is opened and the heavier aluminum is tapped into ingots of about
1,000 pounds each. The molten salt and slag impurities are then tapped
and the kiln is ready for another charge.

The salt and slag impurities are further processed in a separate area
of the plant to recover additional aluminum. Large quantities of this
salt/slag mixture have been stockpiled throughout the plant,

The solidified salt/slag is coarsely broken by a wrecking ball. The
material is charged to a continuous, co-current rotary hydro-extractor.
The salt and other soluble materials (magnesium chloride) are dissolved
and washed away. The washer is equipped with lifting flights, thus
considerable agitation occurs. Fines generated by this agitation are
also removed with the water. Separation of the washwater and fines

from the larger pieces of aluminum is carried out in a vibrating screen,
using a four-mesh screen. The oversized material, primarily chunks of
aluminum, are dried in a counter-current, gas~fired rotary dryer. Fuel
input is two to three million Btu per hour. Water vapor and combustion

. products are vented through a stack on the feed end of the dryer.




The impure aluminum recovered in this operation is remelted and further
processed in the small rotary kiln described above. The suspended

solids in the wastewater are thickened and removed; the water is then

discharged to a settiing pond.

Figure 1 illustrates the aluminum recovery process, along with the
fume collection system,
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EMISSION CONTROL SYSTEMS

Three systems are used at Barmet to control emissions to the atmosphere
from slag processing equipment. Two virtually identical systems collect
and clean most of the combustion gases from the kilns. The third system
includes hoods over the front end of the kilns; these hoods are then
vented through a baghouse,

Scrubber No, 1

Scrubber and vent system No. 1 (Figure 2) collects the combustion products
from Kilns D, E, and F. Only Kiln F was in operation during the test
period, although the flues from the other two kilns were at least partially

~open. The kiln is vented through a large vertical flue. The back end of

the kiln is tapered to fit inside a circular opening cut into the flue.
There is also an opening at the base of the flue to admit additional air.
Furnace F is equipped with a full hood. The exhaust gas flue also has an
opening inside the top of the hood to remove additional gas.

The three flues combine at a vertical manifold, which also serves as a
release vent in the event of an explosive reaction in the kiln. The ex-
haust gases then enter a Research-Cottrell flooded disc venturi scrubber.

This scrubber has a movable orifice plate which can be adjusted to main-
tain required pressure drop at various air flow rates or to obtain various
pressure drops at the same gas flow rate. To change the area, a disc
located in a conical section of the scrubber is raised or lowered, thus
changing the clearance between the perimeter of the disc and the converging
walls of the scrubber. The variable throat area has a 20:1 ratio. The
narrow opening and the convergent and divergent sections above and below
the disc create the venturi effect.

The scrubbing liquid is introduced to the system at the top center of the
disc and flows across the disc and through the annular opening, where it
contacts the gas. Water flowing across the disc loosens the formation of
deposits from the dirty gas and provides uniform distribution of the scrub-
bing 'iquid. In this system, additional water is also introduced in the
approach duct to quench the hot gases and to provide additional scrubbing
liquid.

A1l of the scrubbing liquid leaves the unit entrained in the clean gas
stream. An adjacent, cyclonic mist eliminator is used to separate the
mist from the clean gas. An induced draft fan discharges the cleaned
gases through a steel stack. A garden hose injects additional fresh
water into the gas stream just before the fan.




The separated mist drains from the mist eliminator into a 500-galion
conical thickener. The clarified liquid overflows into a small head

tank, which supplies two 250-gallon-per-minute (rated) centrifugal pumps,
which return the liquid to the disc and approach spray of the scrubber.

A simple float switch continuously adds makeup water to the head tank

as required. Lime is manually added to the settling tank to maintain an
alkaline scrubbing liquid, A separate lime slurry tank is currently being
rehabilitated. This mechanically-agitated system will provide a more
uniform lime slurry to the settling tanks,

Periodically, sludge is drained from the bottom of the settling tank.
The sludge is either discharged on the ground or is pumped to a small
pond on Barmet's property.

Scrubber No, 2

The second scrubbing system {Figure 3) collects gases from furnaces A,

B, and C. (Only A and B units were in place during the tests. The flue
from furnace C was blanked at the manifold.) System No. 2 is virtually
identical to System No. 1 described above, with the exception of the
specific type of venturi scrubber used. The venturi on System No, 1

was a standard convergent type with a wetted wall approach. The unit
appeared to be a Mikro-Airetron venturi scrubber, although all name-
plates and other markings had been lost and there are many such scrub-
bers available., The No. 2 scrubber is ailso adjustable for various flow
rates or pressure drops by moving a block along the length of the venturi
throat.. Additional water was also added to the ductwork approach of this
scrubber. : :

Baghouse

The third system provides ventilation of the hot gases and contaminants
from the front (charging and drawing) end of the kilns. This system is
illustrated in Figure &4,

% F '
Kilns A and E are equipped with hoods enclosing the entire unit. The
hood is approximately 12 by 20 feet. The vent connection to the baghouse
is at the top front of the hood. Exhausted air is vented to a manifold
running across the roof of the building. Additional air is also exhausted
to the wet washers (through a slit in the opening in the flue}, inside the
hood. These hoods are equipped with doors which cover the front openings.
The door is opened pneumatically to permit raw material charges.

Kilns B, C‘, D and E are equipped with hoods covering only the charging
end of the unit, Open area is about 10 feet by 4 feet. The rear of the
hood extends near the body of the kiin. The hood has a front opening to

1Space for Furnace C is available; however, the unit is not in place.

-8 -




permit raw material charging. These smaller hoods are not equipped with
doors. The vent connection at the top of the hood extends to the mani-
fold on the roof.

The hood exhaust gas is directed to a baghouse. At one time an ambient
air bleed system was used to cool the gas. This significantly reduced
hood exhaust volume, but has been replaced with an evaporative cooling
system manufactured by Sonic Corporation. This system employs sonic
atomization to spray zero to six gallons per minute of water into the
hot gas stream. The spray rate is automatically controlled in temper-
ature measurement, typically about two gallons per minute.

The exhaust gas then enters a Dracco Mark 11 baghouse, The unit was
purchased used, and most information has been obtained from Fuller Company,
The baghouse is fully insulated with urethane foam; it is a shaker type,
divided into three independent sections. Each section contains 288 bags
(864 total). Bags are approximately five-inch diameter by 11 feet, 7
inches long, with a net area of 13.9 square feet per bag. The gross area
of the baghouse is 12,000 square feet; bag construction is woven polyester.

The baghouse structure is typical of shaker types, i.e., the inlet duct
branches enter the three modules through the hoppers. Filtration is

from the inside to the outside of the bag. The filter gases leave the
top of the baghouse in individual ducts which combine to a single duct
running to the fan. The three outlet ducts have been equipped with mech-
anized butterfly valves to isolate the modules for cleaning. However,
the valve drive, and possibly even the valve itself, has been removed.
The combined duct runs to an induced draft fan, which discharges to the
atmosphere through a steel stack.

Washer/Dryer Process

There is no air pollution control equipment used at the dryer or related
operations. The washer/dryer operation is illustrated in Figure 5.
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DESCRIPTION OF SAMPLING TRAIN

Particulates

The sampling train designed for the collection of particulate matter
complied with the EPA Region V task reguirement that the sampling be
accomplished according to EPA and ASME PTC-271; the train also satisfied
the Ohio EPA requisite for compliance with EPA MethodsZ 1, 2, and 5.

The train consisted of a stainless steel nozzle connected directly to a
stainless steel holder containing a medium porosity alundum thimble.

This primary filter assembly was immediately backed-up by a Geiman Filter
Holder supporting a 47-mm Gelman Glass Fiber Filter, Type A, An inconel
probe (48 inches long) followed the filter holder and was connected to
the first of six Greenburg-Smith Impingers by means of a short length of
teflon tubing.

Impinger Number One was a modified3 Greenburg-Smith Impinger connected
by a glass joint to a standard type Greenburg-Smith Impinger.

Each of the first two impingers contained exactly 100 milliliters of dis-
tilled water. 'The next two impingers were also a modified and standard
type, and each contained exactly 100 milliliters of 5.0 percent sodium
hydroxide solution. A dry modified impinger was next, followed by the
final modified impinger charged with 200 grams of dry pre-weighed silica
gel., The first two impingers remained at ambient temperature; all other
impingers were maintained in a crushed ice bath. A Research Appliance-
control console provided a leakless vacuum pump, a calibrated dry gas
meter, a calibrated orifice, and appropriate inclined manometers. The
sampling train is illustrated in Figure 6.

The particulate captured by the thimble and in the sampling nozzle satis-
fies the ASME PTC-27 method requirement for the particulate catch. The
addition of the particulate found on the glass fiber filter to the initial
catch represents the EPA Method 5 particulate sample. The particulate
found in the distilled water sample from the first two impingers was com-
bined with the preceding particulate values, resulting in the total par-
ticulate collected by the train. The amounts found by each portion of the
train are calculated separately for purposes of this report.

]“Deténnining Dust Concentration in a Gas Stream'', American Society of
Mechanical Engineers, Power Test Code PTC-27, 1957.

2"Standards of Performance For New Stationary Sources'', Federal Reqister,
Volume 36, No. 247, December 23, 1971,

3The modification consisted of substituting a one-half inch tube opening
at the bottom of the impinger insert tube instead of the usual orifice
and plate of the standard type.
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Chlorides, Fluorides, and Metals

Simultaneous sampling for chlorides, fluorides, cyanides, aluminum, lead,
cadmium and strontium was accomplished with the modified particulate sam-
pling train. The sample recovery procedures allowed analyses of individua!l
samples for definition of particulate chlorides, particulate fluorides,

and metals for both the ASME PTC-27 and EPA 5 Methods. (ASME PTC-27 re-
sults are provided in a separate report.)

Analysis for hydrochloric acid was performed on the contents of impingers
one and two, and all impingers captured chlorides, fluorides, cyanides,
and metals.

Gas stream velocities were measured by means of a calibrated ''S" type

pitot tube and inclined manometer. Temperatures were obtained by utilizing
calibrated thermometers. Gas composition was determined by means of stan-
dard orsat analysis.

- 16 -
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TEST PROCEDURES

Scrubber Number One

Sample Port Location

The selection of the scrubber inlet sampling port location was dictated
by the ductwork configuration which did not permit compliance with EPA
Method 1 '"Distance from flow disturbance' criteria. Two 3=inch 1.D,
ports were cut into the 40-inch diameter metal duct at right angles to
each other in the only straight run of duct before the scrubber, The
nearest upstream flow disturbance was 44 inches and a downstream bend
was located at 60 inches. This sampling location required the maximum
number of sampling points (48). (See Figure 2.)

The existing sampling ports in the scrubber No. 1 outlet stack met the
"eight diameters from a flow disturbance! rule and permitted a six-point

. traverse through each of two sampling ports positioned at right angles

to each other at a point in the metal stack 40 feet from the nearest
upstream disturbance and 60 feet from any downstream disturbance. The
exact distances of the sample points along the inlet and outlet traverse
axis can be found in Figure 7.

Preliminary Tests

The cross~sectional area of the inlet duct was divided into 12 concentric
areas to provide 24 sample points on each axis for a total of 48 points.
The preliminary velocity traverse was accomplished by measuring the gas
velocity pressure differentials utilizing a calibrated 'S type pitot
tube and inclined manometer., The pitot tube was positioned in the duct
at each of the 48 traverse points for 30 seconds to obtain a constant
reading on the manometer. A static pressure was measured to calculate
the absolute pressure in the duct. The gas stream temperature was con-
firmed by a metal dial thermometer compared against a calibrated glass
thermometer.,

The outlet stack was divided into three concentric areas to permit six
traverse points on each axis for a total of 12 sampling points. The

gas velocity was observed in a similar manner as were the inlet measure-
ments. Stack gas moisture content was measured by wet and dry bulb
thermometers and was determined from standard psychrometric tables,

A summary of the results of these tests can be found in Table 1,
Detailed test data is presented in Table A-1 of Appendix A.

- 17 -
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NUMBER

LR~ Wm s WA =

BARMET INDUSTRIES, INC.

DISTANCE FROM

UHRICHSVILLE,

OHIO

FIGURE 7
SCRUBBER NUMBER ONE
SAMPLING POINTS LOCATION

INLET

OUTSIDE PORT (INCHES)

41/2
43/4
51/4
61/2
7 3/4
83/4
10

11 1/4
123/4
14 1/4
161/2
191/2

. 44” )

, OUTLET
" TRAVERSE POINT

NUMBER

D & WK =

40 1.D.
3%
TRAVERSE POINT DISTANCE FROM
NUMBER OUTSIDE PORT (INCHES)
13 27 1/2
14 30 1/2
15 321/2
16 34 1/4
17 35 3/4
18 37
19 _ 38 1/4
20 39 1/4
21 401/4
22 : 411/4
23 42 1/4
24 . 42 1/2

DISTANCE FROM
OUTSIDE PORT {INCHES)
5
91/2
16
34
401/2
45

ROY F. WESTON, INC.
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Formal Tests

The start of each of the two test runs was scheduled to coincide with
the initial charging of furnace F. This large (10-ft diameter) rotary
furnace was the only furnace in operation of the three units serviced
by scrubber No. 1; however, this was considered normal operating
conditions. The time period estimated for a complete batch cycle (heat)
for the furnace (from initial charging to tapping of metal) was from
three to four hours. A five-minute sampling period at each of the 48
sampling points was chosen to allow sampling throughout the heat.
Frequent thimble and filter changes and sampling port change-overs
permitted only 170 minutes of sampling for the first test run out of
the 230 minutes available, and 150 minutes of sampling during the 205
minute heat for the second test run. In both instances, the sampling
continued throughout the entire heat with brief stoppages for thimble
and filter replacement. Both tests were stopped immediately after the
metal was tapped.

During sampling, gas stream velocities were measured by insertion of

a calibrated ''S'"" type pitot tube into the duct adjacent to the sampling
nozzle. The velocity was observed immediately after positioning the
nozzle at each sampiing point, and the sampling rate was adjusted to
maintain isokinetic sampling conditions. A metai dial thermometer

" continuously measured the temperature of the gas stream. Temperature

measurements were observed at the outlet of the impingers and at the
inlet and outlet of the dry test meter. Test data were recorded for
each sampling point. The composition of the gas stream was monitored
during each test by means of orsat analysis.

The materials charged to the process furnace during each heat were
monitored and recorded. A typical charge of dross was weighed at
1,100 pounds. A similar charge of salt weighed 1,000 pounds. A
notation was made each time either a load of dross or salt was charged,;
thus, the total process charge during the heat was recorded. A State=
ment of Process Rate was completed for each test run and is available
in Appendix G, Process Operations Log.

An evaluation of the visible emissions from the scrubber outlet stack
was performed for a 30-minute period in the second test run. The
observations were conducted by a recently certified observer during a
period of furnace charging, which represented a worst condition.

Table A-9 presents detailed visible emissions data for scrubber No., 1.

- 20 =
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Scrubber Number Two

Sample Port Location

Two 3-inch [.D. sampling ports were required for sampling the 40-inch
diameter inlet metal duct to scrubber No. 2. The ports were positioned
in the most convenient location for sampling in a straight run of duct,
with a distance of 4.4 stack diameters downstream before flow disturbance
and approximately one stack diameter from an upstream bend in the duct.
Thirty-two sampling points were selected according to EPA Method 1
procedures. {See Figure 3.)

Two existing sampling ports in the outlet stack from scrubber No. 2

were satisfactory for EPA Method 1 traverse requirements. The ports
were cut into the metal stack at right angles to each other at a point
33 feet from the nearest downstream flow disturbance and 47 feet from
the stack outlet. This location permitted a six~point traverse through
each of the two ports. The distances for the sample points on the inlet
and outlet traverse are illustrated in Figure 8, '

Preliminary Tests

The cross-sectional area of the inlet duct was divided into 8 concentric
areas to provide 16 sample polints on each axis for a total of 32 points.

The preliminary velocity traverse was performed with a calibrated ''s"
type pitot tube and inclined manometer by measuring the pressure
differential at each of the 32 points. Temperature of the gas stream
was measured with a metal dial thermometer.

The scrubber outlet stack was divided into three concentric areas to
provide six traverse points on each axis for a total of 12 points. The
gas velocity and flow was determined by pitot tube and manometer in a
similar manner as the inlet duct measurements. Stack gas stream
moisture was measured by wet and dry bulb thermometers,

Table 2 outlines the results of the preliminary tests at scrubber No, 2.
Details of the tests can be found in Table A-2.

Formal Tests

The No. 2 scrubber serves furnaces A, B, and C, Two furnaces were in
operation during the two test periods. Furnace A is a ten-feet diameter
rotary furnace and produces approximately twice as much metal per heat
as furnace B (8 feet diameter). Furnace A batch heats were therefore
used to determine the test timing. Each simultaneous test of the
scrubber inlet and outlet included a complete heat of Furnace A and
usually two heats of Furnace B during the same period.

- 21 -
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NUMBER

00~ OG0B =

BARMET INDUSTRIES, INC.
UHRICHSVILLE, OHIO
FIGURE 8
SCRUBBER NUMBER QONE
SAMPLING POINTS LOCATION

o
e 16
°
]
®
®
*
» .
X|ooecsoves cssveeney 407 1.D.
. N
® 16 .
™
™
.
.
by
0
Y
INLET .
DISTANCE FROM TRAVERSE POINT
QUTSIDE PORT (INCHES) ] NUMBER
4 9
5 10
61/2 "
8 : 12
93/4 13
11 3/4 14
14 1/4 15
i8 16
X 47" 1.D.
2147
Y
OUTLET
TRAVERSE POINT DISTANCE FROM
NUMBER OUTSIDE PORT {INCHES)
1 45/8
2 93/8
3 16 3/8
4 355/8
5 42 5/8
6 47 3/8
- 27 -

" DISTANCE FROM
QOUTSIDE PORT {INCHES)
28
31 3/4
341/4
36 1/4
38
3%1/2
41
42

ACY F, WESTON, INC.
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Seven and one-half minutes of sampling at each of the inlet sampling

points and ten minutes at each outlet point provided 180 minutes sampiing
time of the 230-minute heat during test run number one, and 150 minutes

sampling for test two of the available 190 minutes of the heat cycle,
Several thimble and filter changes consumed the time differential. In

both tests, sampling was performed throughout the entire heat time period.

The sampling techniques were similar as those described for sampling
of scrubber No. 1. Temperatures were measured and recorded, and gas
composition.was analyzed by orsat methods.

The loads of dross and salt charges to both furnaces A and B were
monitored and recorded throughout both tests. Statements of Process
Rate can be found in Appendix G.

Visible emissions from the scrubber ocutlet stack were observed for a
30-minute period during run number two. The visible emissions were
observed at a distance. in the plume where it was estimated that the
water vapor was dissipated and only particulate matter was responsible
for the opacity. The observations were performed during furnace

-charging. Visible emissions data is presented in Table A-10.

Baghouse

Sample Port Locaticn

The 34" 1.D. inlet duct to the baghouse was provided with existing
3-inch 1.D. sampling ports located six Teet before a split into two
ducts entering the baghouse compartments; and five feet from a down-
stream flow disturbance caused by a bend in the line. This location
dictated that the maximum number of points be assigned for inlet sam-
pling. Twenty-four points on each traverse provided the required
total of 48 sampling points.

The two ports located in the baghouse fiberglass outlet stack were
positioned only 1.1 stack diameters from the stack outlet and 5 dia-
meters from the stack outlet and 5 diameters from the entry of the
breeching from the fan, Thirty-six traverse points were needed for
proper sampling according to Method One., Figure 4 illustrates the
inlet and outlet sampling port locations. The traverse point distances
can be found in Figure 9.

Preliminary Tests

The inlet preliminary velocity traverse were performed by pitot tube
and manometer by measuring the pressure differential in two points

in each of 12 concentric areas across the cross-sectional area of the
inlet duct for a total of L8 measurements. -

- 24 -
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TRAVERSE POINT
NUMBER

TRAVERSE POINT
NUMBER
1

oo~ N

BARMET INDUSTRIES, INC.
UHRICHSVILLE, OHIO
FIGURE 9
BAGHOUSE
SAMPLING POINTS LOCATION

N
X 34" 1.D |
++
Y
INLET
DISTANCE FROM TRAVERSE POINT . DISTANCE FROM
OUTSIDE PORT {INCHES) NUMBER QUTSIDE PORT (INCHES)
4 13 23 1/2
41/4 14 26
43/4 15 28 3/4
53/4 16 29
G1/2 17 301/2
71/2 18 3112
81/2 19 32172
9 3/4 20 331/2
103/4 21 34 1/4
12 1/4 22 35
14 23 35 3/4
16 1/2 24 36
X 48" 1.D.
3"
OUTLET A
DISTANCE FROM TRAVERSE POINT ] DISTANCE FROM
OUTSIDE PORT (INCHES) NUMBER OUTSIDE PORT (INCHES)
41/2 10 331/4
51/2 . 1 37 1/4
7 12 40 1/4
83/4 13 . 42 1/2
101/2 : 14 44 1/2
121/2 15 46 1/4
14 3/4 16 43
17 3/4 17 . 49 1/2
21 3/4 18 50 1/2
ROY F. WESTON, INC.
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Duct static pressure was obtained and the inlet gas stream temperature
was measured.

Thirty=six traverse points in the outiet stack were measured for gas
velocity utilizing similar techniques. Gas stream moisture was calcu-
lated at 5.0 percent from measurements of water introduced for gas
cooling and ambient humidity. Temperatures were obtained and recorded.
The summary of the preliminary tests is presented in Table 3. Test
details are found in Table A-3 of Appendix A,

Formal Tests

Prior to the start of each of the three test runs, the baghouse was shut
down and cleaned to establish similar conditions for each test.

The inlet to the baghouse collects emissions from all furnaces. Three
units (A, B, F) were in operation during the testing period. The
initial charging to metal tap of furnace A was considered to be a batch
cycle which covered a time period including all charges to the other two
furnaces, Each simultaneous test of the scrubber inlet and outlet in-
cluded a complete heat of furnace A and F and usually two heats of
furnace B.

The baghouse inlet was sampled for 5 minutes at each sample point, and
the outlet was sampled for 6 minutes per point, for a total test time

of 190 minutes of the batch cycle time of 205 minutes for the first test
run (Run No. 5).

The second test (Run No. 6) provided sampling for 220 minutes of the
available 230 minutes because no thimble or filter changes were necessary.

Test Run No, 7 allowed 190 minutes of sampling out of 200 minutes total
batch time, '

The sampling techniques were identical to the procedures previously
described. The gas composition was analyzed by Orsat analyzer.

The loads of aluminum dross and salt charges to furnaces A, B, and F
were considered for evaluation of the baghouse performance. The charges
were monitored to each furnace and recorded. Statements of process rate
for each test are presented in Appendix G.

Visible~emission observations were made during two periods of baghouse
operation. A routine 30-minute observation of the stack outlet where
the baghouse was monitored at normal operation was performed during the
first test period. A second observation was conducted during the clean-
ing cycle, The baghouse is shut down during the seven to ten minute
shaking and cleaning procedure, and zero émissions were noted at that
time; however, a brief period of emissions were noted at start~up. Visible

emission test details for the baghouse can be found in Table A~11 of
Appendix A.
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Dryer Outlet

Sample Port Location

The sample ports were cut into the outlet stack of the dryer unit at a
stack height that permitted a minimum number of sampling points. The
nearest upstream disturbance of 26 feet and downstream disturbance of

8 feet permits a minimum of 12 sampling ports as outlined in EPA Method
1. Two three-inch |.D. Ports were positioned at right angles to each
other in the 36 inch diameter metal stack. (See Figure 5.)

Preliminary Tests

The cross-sectional area of the outlet stack was divided into three con-
centric areas to provide six sample points on each axis for a total of
12 points. (See Figure 10 for sampling point distances.) A preliminary
velocity traverse was performed according to standard procedures. Stack
gas temperature and moisture content were measured and recorded. The
summary of preliminary test results can be found in Table &4,

Formal Tests

Three one-hour test runs were performed in a single day during periods
of normal washer/dryer operation,

Five-minute sampling at each of the 12 sampling points provided 60-
minute test runs. The sampling rates were maintained at isokinetic
sampling rates according to EPA Procedures.

The process charging rate was determined by weighing the amount of
aluminum recovered during each one-hour test. This approximates the
quantity of wet metal delivered to the dryer from the salt washing
operation. Statements of Process Rate were prepared for each test and
are found in Appendix G, :

The stack emissions plume was negligible because of very low stack gas
flow. A 30-minute period of visible-emission observation was attempted
for opacity evaluation of the light wispy plume. Visible emissions data
can be found in Table A-12.

Detailed test data for the test runs performed on the two scrubber units,
the baghouse, and the dryer outiet can be found in Tables A-§ through
A-8 of Appendix A. Field data sheets are provided in Appendix B. A

test log outlining test dates and times is presented as Appendix E.
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BARMET INDUSTRIES, INC.
UHRICHSVILLE, OHIO

FIGURE 10

DRYER OUTLET STACK
SAMPLING POINTS LOCATION

1 3
TRAVERSE POINT DISTANCE FROM
NUMBER OUTSIDE PORT (INCHES)
1 41/2
2 81/4
3 131/2
4 281/4
b 33 3/4
6 37 1/2
ROY F. WEBTON, NC.
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ANALYTICAL PROCEDURES

Sample Recovery

A consistent procedure was employed for sample recovery., Two persons

were assigned the task of cleaning an entire sampling train, sample

recovery, and charging the train for the next test run. Both of the .
two man sample recovery teams had the responsibility for the same test

train (inlet or outlet) for all test runs. The sample recovery proceeded

in the following manner:

1. The total liquid in impingers one and two was measured and placed
in a polyethylene container (Sample 1).

2. The impingers, connectors, teflon tubing, inconel probe, and back-
half of the filter holder were washed with distilled water into
Sample 1,

3. 100 milliliters of Sample 1 were placed in a separate polyethylene
container and preserved by the addition of 10N sodium hydroxide to
pH 11.0 for cyanide analysis (Sample 1-A).

L. The total liquid (sodium hydroxide solution) in impingers three and
four was measured and placed in a polyethylene container. The
impingers and glass connectors were washed with distilled water
into the container (Sample 2}.

5. The glass fiber filter was removed from the holder and replaced in
the original container (petri dish), along with any loose particu-
late and filter fragments (Sample 3).

6. The back-half of the thimble holder preceding the filter was washed
with distilled water into a polyethylene container (Sample 4).

7. The alundum thimble was removed from the holder and placed in the
original container (Sample 5).

8. The nozzle was brushed and washed with distilled water into a
polyethylene container (Sample 6).

9. The silica gel was removed from the last impinger and |mmed|ately
weighed to the nearest 0.1 gram.

-
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Particulate Analysis

A 100-ml portion of the impinger sample (Sample 1), the filter holder
wash sample {Sample 4), and the nozzle wash sample (Sample 6) were each
evaporated to dryness in tared beakers by means of a steam bath. A
sample of the distilled water was carried through the evaporation pro-
cedure as a blank. The glass fiber filter (Sample 3) and alundum
thimble (Sample 5) were desiccated for 24 hours and weighed to a
constant weight.

The weight of the material collected in the alundum thimble plus the
nozzle wash residue weight represents the particulate catch according

to Method ASME-PTC 27. The addition to the previous value of the weight
of the particulate captured on the filter, plus the thimble holder wash
residue weight, provides the particulate matter weight collected
according to EPA Method 5 procedures. The total particulate catch for
the sampling train includes the residue weight of the impingers sample
(Sample 1). All final weights are adjusted by the corresponding values
of the appropriate blanks. Laboratory analytical reports are located

in Appendix D.

The particulate matter collected in the alundum thimble was extracted
with several portions of hot distilled water and was combined with the
reconstituted nozzle wash sample residue. The analyses performed on
this combined sample represent the contaminants present in the particu-
late phase for the ASME-PTC 27 method catch.

The accumulation of particulate on the glass fiber filter was extracted
in a similar manner and combined with the filter holder wash residue
sample. The addition of the analytical values for the particulate con-
taminants found in this sample to the previous results provides the
analyses for each contaminant according to EPA Method 5 procedures.

The analyses performed on these samples include chlorides, fluorides,
aluminum, cadmium, lead, and strontium,

A portion of the impinger sample (Sample 1) was analyzed for hydrogen
chloride concentration. The preserved portion of the impingers sample
(Sample 1-A) was combined with an aliquot of Sample 2 (the impingers
sodium hydroxide solution) and analyzed for cyanides. The reconstituted
residue from Sample 1 was combined with the remainder of Sample 2 for
the following analyses: chlorides, fluorides, aluminum, lead, cadmium,
and strontium. These contaminant quantities found in the impinger
section of the sampling train provide the gaseous-phase measurements
and when combined with the particulate phase concentrations

represent the totai concentration of each contaminant collected during
the test run.
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Hydrogen Chlorides

The analytical procedures used to measure the emissions of hydrogen
chlorides have been published by Los Angeles County, California in
the Source Testing Manual. The procedure involves titration with
sodium hydroxide.

The emission rate of hydrogen chlorides is determined from an analysis
of the distilled water in the first two impingers (Sample 1). A sample
of this water is titrated with standard 0.1 N sodium hydroxide solution
to the methyl red endpoint. The quantity of standard base used is
recorded and expressed as millieaquivalents. The concentration and
emission rate of hydrogen chlorides {as HC1) in the sample gas are
calculated with the expressions:

f.om
- 13
Cher = 838
T
and
M. = 5.76 x 1070 ¢ . Q
HC1 ' HC1
where:
CHC1 = hydrogen chloride concentration, parts per million by volume,
my = milliequivalents of standard sodium hydroxide used for
titration of an aliquot of Sample 1,
MHC1 = emission rate of hydrochloric acid, pounds per hour.
f1 = aliquot factor: ratio of total impinger solution volume to
aliquot volume taken for analysis.
-VT = volume of stack gas sampled, standard cubic feet,
Q = stack gas flow rate, standard cubic feet per minute,

Chlorides

The chloride analyses have been performed by the Mercuric Nitrate Method
as described in Standard Methods for the Examination of Water and Waste-
water, 13th Edition. The procedure involves titrating chloride ions

with mercuric nitrate because of the formation of soluble, slightly
dissociated mercuric chloride. In the pH range 2.3 to 2.8, diphenylcarba-
zone indicates the endpoint of this titration by formation of a purple
complex with the excess mercuric ions.

_33..
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Fluorides

The fluoride analyses have been performed using a specific ion electrode
as described in Standard Methods for the Examination of Water and Waste-

‘water, 13th Edition. The electrode is designed to be used with a standard

catomel reference electrode and-a pH meter having an expanded millivolt
scale. Fluoride concentrations are determined by correlating a millivolt
reading and a calibration curve developed through the use of known samples.

Cyanide

The cyanide analyses have been performed using a distillation and colori-
metric method as described in Standard Methods for the Examination of
Water and Wastewater, 13th Edition. The procedure involves distillation
of the sample in the presence of sulfuric acid which readily converts
simple ¢yanides into HCN. The conversion is hastened in the presence

of magnesium and mercuric salts, which aid in reducing the ferrocyanides
and ferricyanides.

Following distillation, the cyanide is converted to cyanogen chloride,
CNC1, by reaction with chloramine-T. After the reaction is compliete,
the CNC1 forms a blue dye on the addition of a pyridine-pyrazolone
reagent. The intensity of the color is then measured on a spectro-
photometer, and the concentration is determined from a standard curve,

Aluminum

The aluminum analyses have been performed by the Atomic Absorption Method
as described in Standard Methods for the Examination of Water and Waste-
water, 13th Edition. The process involves atomizing a sample at high
temperature flame into a monochromator, and onto a detector that measures
the amount of light absorbed. Because each metallic element has its own
characteristic absorption wavelength, a source lamp composed of that
element is employed, making the method relatively free of spectral or
radiation interferences. The amount absorbed in the flame is proportional
to the concentration of the element in the sample.

Lead

The lead analyses have been performed by the Atomic Absorption Method as
described in Standard Methods for the Examination of Water and Wastewater,
13th Edition., The analytical procedure is identical to that used for

the aluminum determination.

Cadmium

The cadmium analyses have been performed by the Atomic Absorption Method
as described in Standard Methods for the Examination of Water and Waste-

water, 13th Edition. .The analytical procedure is identical to the pro-

cedure used for the aluminum determination.
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Strontium

The strontium analyses have been performed by the Atomic Absorption
method as described in Standard Methods for the Examination of Water
and Wastewater, 13th Edition, The analytical procedure 7s jdentical
to the procedure used for the aluminum determination,
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SUMMARY OF TEST RESULTS

Scrubber Number QOne

The summary of test results providing the particulates measured in the
inlet and outlet gas streams of scrubber number one can be found in
Table 5. The test results are reported for three points in the sampling
train, The initial values indicate the particulate catch up to and in-
cluding the filter (Test Method EPA 5). The next data provides the total
particulate catch including the impinger portion. Particulate concentra-
tions are expressed in grains per dry standard cubic foot (gr/dscf) and
grains per actual cubic foot (gr/acf). The particulate emission rates
are presented in pounds per hour (lbs/hr) and pounds per ton (l1bs/ton)

of charge.

Averaging the results of the two test runs indicates an_average concentra-
tion of particulate matter in the inlet gas stream oﬁ\Q 6043>gr/dscf as
measured by the EPA 5 catch. The outlet gas stream particulate emission .
average wasCQ.3463 gr/dscf. The inlet gas stream average mass emission ?, 'Q&Lﬂ'
rates were measured at 74.24 1bs/hr and 35.13 lbs/ton. Corresponding to

EPA 5 procedures, the outlet average mass emission rates were 40,56
ibs/hr and 19.34 1bs/ton. Table 6 provides the summary of test results
for both particulate and gaseous contaminants.” Each fraction is itemized

late and the gaseous fractions. All results are expressed in micrograms
per cubic meter, Visible emission results for the scrubber number one
outiet stack can be found in Table A-9, Appendix A,

4
A
N
l 'V wpseparately. Total contaminant concentrations are the sum of the particu-
S ﬂ

Scrubber Number Two.

Table 7 summarizes the test results of the particulate sampling of the
inlet and outlet gas streams of scrubber number two. The average parti-
culate concentration for the two test runs (based on the EPA 5 catch)
was 0.5273 grains per dry standard cubic foot at the inlet and 0.5066
gr/dscf in the outlet gas stream. The average mass emission rate was
measured at 7k.45 1bs/hr inlet and 77.17 Ibs/hr at the outlet. Average
EPA 5 pounds per ton of charge at the inlet was 20.63 and at the outlet

21,41, Table 8 summarizes particulate “and gaseous contaminants measured

at the inlet and the outlet of scrubber number two. Table A-10, Appendix
A, contains the visible emission results at scrubber number two outlet
stack.

Baghouse

Particulate resutts for the three baghouse test runs are presented in
Table 9. Average EPA 5 particulate concentration in the entering gas
stream was measured at 0.4218 gr/dscf. Outlet average particulate con-
centration was 0.0294 gr/dscf. Average mass emission rates were 43, 12)
Ibs/hr inlet and(&ﬁﬁﬁ)lbs/hr measured at the outlet. 8.35 pounds per
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ton of charge was the average mass rate of particulate matter in the
inlet gas stream and 0.84 lbs/ton was found in the exit gas stream.
Average particulate removal rate was 90.2 percent. EPA 5 (particulate
contaminants) and impinger catch (gaseous contaminants) fractions are
listed separately in Table 10. The sum of these two fractions .gives
the total contaminants found in the inlet and outlet gas streams.
Visible emission results for the baghouse exhaust stream are presented
in Table A-11, Appendix A.

Dryer Qutlet

Three particulate runs were made at the dryer outlet. Results of these
tests are summarized in Tables 11 and 12, Average EPA 5 particulate
emission concentration was measured at 0.4917 gr/dscf. The total catch
was quantified at 0.4931 gr/dscf-average. Average pounds per hour
particulate emission rates are_11 37 or EPA 5 catch_and 11.40 for the
total catch. Average pounds per r ton charge are£§L381for EPA 5 catch
and 29.46 for total catch. Particulate, gaseous}and total contaminants
are shown in Table 12 for each test. Visible emission results are
presented in Table A=12, Appendix A. 7 o

5 . LSl 27 IP7 e
oo = L5/ 7 272.3¢
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DISCUSSION OF TEST RESULTS

The State of CGhio Air Pollution Control! Board Regulations concerning
particulate matter emissions from industrial processes (EP-11-11) pro-
vide two alternates for the purposes of determining the maximum allowable
mass rate of particulate matter in pounds per hour (former regulations
AP-3-11 and AP-3-12}. The regulations dictate that in all cases the more
stringent of the two requirements shall apply where both are termed
applicable,

Figure 11 of regulation EP-11-11 is a plot of three curves relating the
uncontroiled mass rate of emissions to the maximum allowable mass rate
of emissions of particulate matter in pounds per hour. Curve P-2 of

Figure Il is appropriate for areas of the State designated as priority
I| areas. Barmet Industries, Inc. (Uhrichsville, Tuscarauas County,
Ohio) is classified by the regulations as a priority Il area and, there-

fore, subject to the limits defined by curve P-2.

The alternate means of determining compliance is provided by Table i of
Section AP-3-12. This table indicates allowable particulate emission
rates based on process weight rates.

Visible emissions compliance is defined under the Ohio regulations
(AP-3-07). The degree of emission opacity and visible emission time

periods are presented as part of these rules.

Scrubber Number One

g, The particulate matter loading in the inlet gas stream to scrubber

number one was measured at 76.8 pounds per hour during Test No. 3 and

at 71.7 lbs/hr for Test No. 4. These values are calculated from the
particulate catch as_defined by EPA Method 5 test procedures. According
to{curve P-2L_EjgggE:II;)the allowable mass rate of emissions during test
three was 11.9 Ibs/hr. Based on process weight rates, Table | permits
only 7.0 1bs/hr. The actual test measurement of the particulate matter
in the scrubber stack emissions indicated 38.7 lbs/hr; therefore, the
mass emission rate was considerabiy higher than the rate allowed by the
more stringent of the two criteria of the regulations. The Test No. &4
measurement of outlet emissions of 45.0 lbs/hr of particulate matter was
also well above the limits set by the regulations.

The average particulate removal efficiency of scrubber number one was
determined by the two tests to be 45,1 percent.

Visible emission data suggests that scrubber number one was in non-
compliance for 3.5 minutes during the 30-minute observation period.
State and Federal regulations concerning visible emissions prohibits
stack emission opacities of 20 percent or greater for more than three
minutes in any 60-minute period.
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Scrubber Number Two

The maximum allowable mass rate of emissions permitted by Figure I
(based on the uncontrolled mass rate of particulate measured at the
number two scrubber inlet) was found to be 9.1 lbs/hr for Test No. 1
and 13.0 Ibs/hr for Test No. 2. The allowable emission rate obtained
from Table No. 1 was 10.0 lbs/hr for Test No. 1 and 9.5 1bs/hr for Test
No. 2. Therefore, the most stringent emission rate for Test No. 1 was
9.1 Ibs/hr, and 9.5 lbs/hr for Test No. 2. Test No. 1 indicated that
scrubber number two exceeded the particulate emission regulation by
more than six times the Vimit (56.5 1bs/hr); during Test No. 2, it was

"in violation to an even greater degree (97.9 lbs/hr). Essentially, no

removal efficiency existed for.scrubber_number two during the two test
periods.
——— R

The visible emissions were in noncompliance 3.75 minutes of the 30-minute
observation period.

Baghouse

The uncontrolied mass emission rates for the baghouse (inlet measurement),
based on the particulate each defined by EPA test Method Five, was 42.3
Ibs/hr for Test No. 5, 41.6 1bs/hr for Test No. 6, and 45.5 lbs/hr for
Test No. 7. Applying these values to curve P-2 of Figure |l of the
regulations, the maximum allowable mass emission rate are found to be
7.3 1bs/hr, 7.2 1bs/hr and 7.7 lbs/hr, respectively. Utilizing the
corresponding process weight rates, the following maximum allowable mass
emission rates were obtained from Table 1; 10.9 1bs/hr for Test No, 5,
13.1 lbs/hr for Test No. 6, and 13.3 lbs/hr for Test No. 7. |In all
three test the baghouse outlet particulate emissions complied with the
regulations (4.8 1bs/hr, 4.6 1bs/hr, 3.3 lbs/hr).

The baghouse particulate removal efficiencies are calculated at 88.6
percent, 88.9 percent and 92.8 percent. At no time were the baghouse
outlet emissions in violation of the State of Ohio or Federal visible
emissions regulations during the periods of observation.

Dryer Qutlet

Table 1 of the Ohio regulations was used to determine the allowable mass
emission rate of particulate from the dryer outlet stack. The process
weight rate for Test No. 8 was 0.372 tons/hr, yielding an allowable
particulate emission rate of 2.1 lbs/hr. Test No. 9 provided a process
weight rate of 0.360 tons/hr which permits. an emission rate of 2.1 l1bs/hr,
and 2.4 lbs/hr for Test No. 10 based on a charge rate of 0.455 tons/hr.
The dryer outlet stack particulate emissions exceeded the limits in each
test (15.1 ibs/hr, 10.0 1bs/hr, 9.0 lIbs/hr}.

Visibie emissions were in compliance with the regulations during the
observation periods.
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ASSESSMENT OF EMISSION CONTROL
EQU I PMENT OPERATIGNS

In general, operating practices at Barmet are less than ideal. There are
no technically-trained people at the operating level and the plant is
operated with virtually no process control equipment. While this ''seat
of the pants'" type of operation produces the desired result--high produc-
tion at low cost--many of the auxiliaries including pollution control
equipment do not receive proper attention. The following are specific
areas in pollution control which appear to merit increased attention.

Scrubbers

Venturi Scrubbers

Data indicates that while the Venturi scrubbers are effective in con-
trolling gaseous contaminants, particulate emission control is poor.
The range of efficiencies was 0 to 50 percent. During the stack test,
both scrubbers operated at a pressure drop of 38 inches. Particulate
emissions in the form of fumes generally contain sizable portions of
sub-micron particle size material.

One study of an aluminum smelting operation using salt-cryolite flux
indicated that all particulates were less than 2 microns and most were
less than 0.1 micron in particle size (by electron microscope). This
fume was primarily sodium chloride, as is the case at Barmet. A pres-
sure drop of 38 inches in a Venturi scrubber would not be expected to
control this small particle size particulate material, as is confirmed

by the data.

Liguid/Gas Ratio

A liquid-to-gas ratio of these systems was in the 13 to 15 gallon per
1,000 cu ft range. This would appear to be adequate for typical Venturi

scrubbers.,

pH Control

While high pH does not appear to be a critical factor in the operation
of these wet scrubbers, their control of pH appeared adequate. pH of
the absorbent would only be a critical factor if large quantities of
chlorine were used. This is the case with many secondary aluminum pro-
cessors, but no chlorine fluxing or demagging is practiced at Barmet.

The acidic gases detected during the test would be adequately scrubbed
(greater than 90 percent) by water, Nevertheless, personnel at the

plant reguiariy checked scrubber pH and added lime accordingly. Only
once during the testing did we observe acidic conditions in the thickener.
This condition was corrected shortly thereafter by plant personnel.
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B lowdown

Blowdown from the thickeners does not appear to be adequate, Sludge
was removed manually every two to three days. On one such occasion,
sludge solids had accumulated to the point where the vaive at the base
of the thickener was blocked. While high levels of suspended solids in
the liquid does not materially affect scrubber efficiency, it will
contribute to particulate discharge by any carryover from the demister.
High suspended solids also increase equipment wear and increase the

potential for clogging.

Increased frequency of manual blowdown seems in order. A continuous
blowdown of the sludge thickener would be ideal. Disposal of the
wastewater from the wet washers does not appear at all satisfactory from
a water pollution standpoint; however; however, detailed evaluation of
this aspect is beyond the scope of this report.

Partial Shutdown

Only three of the six available kilns operate at any time. Units not
in use should be disconnected from the scrubber duct work. Personnel
at the plant claimed that this has been done, but there was still a
draft being drawn through those units not in use. From a power con-
sumption and scrubber efficiency standpoint, it would be better to
reduce the exhaust volume by completely blanking those units not in use
and by adjusting the Venturi to maintain the desired pressure drop.

Even those units which were in operation allowed infiltration of con-
siderable tramp air through openings in the duct work. 1f this excess
air were to be eliminated, the scrubbers could be operated at a higher
pressure drop and greater particulate scrubbing efficiency, with no
increase in power consumption.

General Maintenance

In general, equipment maintenance was adequate; despite this effort,

however, equipment was in poor condition, due primarily to the extremely

corrosive environment.

Baghouse/Hooding System

Ventilation

By far the largest short-coming of the baghouse system was insufficient
air volume to properly ventilate the hooded area over the front portion
of the kiln. Considerable air must be withdrawn from the hood to simply
overcome the buoyant forces of hot air before ventilation of the area
can actually occur. While it is certain that the hood system and bag-
house reduce some of the fugitive emissions, it cannot be considered

highly effective.
- 4y -




Visual emissions are apparent around the hood area at all times during
production, These emissions are particularly heavy for a period of
about 10 minutes following a charge of either salt or dross to the kiln.
Possible reasons for insufficient exhaust voiume are:

1.

Poor Design -~ Part of the problem may be a simple design error
in sizing the hood and the exhaust fan.

Air/Cloth Ratio and Pressure Drop - Based on inlet air volume,

the air to cloth ratio is 1.36:1, This is relatively low, even
for _a_shaker type baghouse, At the same time, the pressure drop
éﬁ%éégé'the filter cloth was 5 inches -~ high for this low air

to cleoth ratio. Pressure drop across the baghouse dropped to

only 4.5 inches after a clean cycle, and returned to 5.0 inches
within 30 minutes, It is likely that there is considerable
buildup on the bag filter surface, thus resulting in high pressure
drops, excessive resistance, and reduced air flow,

Leaks -~ There is significant air leakage into the collection
system, There is a discrepancy of about 35 percent between

inlet and outlet air volumes at the baghouse. Careful examin-
ation of the baghouse structure and duct work connecting the bag-
house to the fan indicated a considerable number of leaks,
sufficient to account for this discrepency. All of these leaks
were on the ''clean' side of the filter and thus significantly
reduced the air volume drawn through the hood and the baghouse.

There was also a sizable number of leaks in the duct work con-
necting the hood to the baghouse., These were evident when the
baghouse was shut down for cleaning. Such leaks would also
reduce the effectiveness of the hood system,

Hoods Not in Use - Two of the three hoods were not in use, There

was still considerable air being drawn through these hoods for
no useful purpose, although operating personnel had indicated
these hoods were blocked. Hoods not in use should be blanked at
the manifoid to aveid excessive infiltration.

Poor Distribution - The manifold serving all hoods runs across
the roof of the building. All ducts from the hood connect
directly to the manifold. There is no provision for maintaining
uniform distribution from each hood. Therefore, hoods at
furnaces A and B got fair to good ventilation, while the hood
over furnace F is virtually stagnant.
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Cleaning

With shaker type baghouses, it is necessary to shut down a module for
cleaning. At Barmet, the fan is shut off and the entire baghouse is
cleaned at one time. Butterfly valves originally installed to permit
partial (1/3) shutdown have been removed. During the 10-minute clean-
ing cycle, there is no ventilation from the hoods. There are significant
visible emissions from the hood area and from leaks in the duct work
during this period,

We were advised by operating personnel that the baghouse was cleaned
twice per 8-hour shift. Early in the testing program, however, we
observed that the baghouse was cleaned only once in the morning (we
were generally in the plant for 12 hours). Bags should definitely be
cleaned more frequently to reduce pressure drop to a minimum. A
modular shut-down arrangement would permit automatic shut-down and
cleaning by using a preset timer.

During a bag cleaning operation, the hoppers at the base of the baghouse
were open and the dust allowed to fall to the ground., Fortunately,

much of the dust had agglomerated; however, there was still significant
re-entrainment of dust fines into the atmosphere, as a fugitive dust.
There appeared to be no adequate disposal method for the collected dust.
The piles of dust remained until washed away by rain or entrained by

the wind. Our analysis indicates that the dust collected was primarily
salt (sodium chloride). Rain would lTeach much of this solid and could
create a significant groundwater problem. Since the dust is primarily
salt and has been agglomerated to some extent, it would seem possible to
reuse the collected salt in the kiln. |If it cannot be reused, the dust
should be collected in a manpner which will prohibit re-entrainment to
the atmosphere, and then disposed of properly.
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ASSESSMENT OF EMISSION CONTROL
IMPROVEMENT REQUIRED

We have been asked to comment on modifications necessary to meet the Ohio
air pollution regulations. The three areas currently in violation are:
process emissions from the kiln, fugitive emissions from the hood, and
fugitive emissions from raw material stock piles and handling.

Process Emissions

It is obvious from the data collected that the particulate emissions from
the Venturi scrubbers are in violations of Section 3-12 of the requlations,

As discussed earlier, the scrubbers are operating at 38 inch w.g. pressure
drop. With significant portions of sub-micron fume, a considerably higher
pressure drop would be necessary to improve efficiency. Pressure drops

of 50 to 60 inches would likely be necessary to obtain satisfactory
scrubber performance, if then. This pressure drop would require a signi-
ficant increase in energy input, and the existing blowers and possibly
duct work would not be adequate. A prequench of hot gases well before

the scrubber will result in condensation around thé small particule size
fume. with improved scrubber efficiency. The advantage to continue use
of wet scrubbing would be control of gaseous pollutants. At the 38-inch
pressure drop, acidic gases, the primary gaseous pollutant, was
effectively controlled. :

A second alternative is the use of dry collection (i.e., baghouses) to
control the particulate emissions from the kiln., Such system is currently
being installed at Barmet. The system is to consist of six Torit modular
baghouses with a combined filter area of 8, 148 square feet. These are
continuous, post cleaning types, using feltengoI;_ester bags. The six
units currently in place will service one 10~} diameter kiln (furnace C).
A sonically-atomized water spray will be used to cool the gases to less
than 250°. Estimating the gas volume at that temperature to be about
20,000, the air/cloth ratio will be on the order of 2.5:1. This is a con~-
servative figure for pulse jet cleaning baghouses., Based on test results
obtained at the existing baghouse, we are of the opinion that this new
system will result in a significant reduction in particulate emission

from the process. There are those who would define dry filter collection
as 'state of the art' in fume control. If the new system does not meet
the Ohio regulations, it is highly unlikely that any alternate would.

The dry system is not without its shortcomings.

1. Gaseous Pollutants - The baghouse will not control gases, such as
the acidic gases found during stack testing. However, the Ohio
regulations do not specifically restrict emissions of this material
from industrial sources. Its presence, however, should not be
ignored.
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2. C(orrosion - The combination of salt, acidic gases, and water from the
gas cooling system will result in an extremely corrosive atmosphere
in the baghouse. This will be a significant problem during periods
of shut-down when condensation and other forms of moisture are likely
to accumulate in the baghouse structure. Extensive corrosion of the
baghouse structure was evident in the existing Dracco unit, and was
probably the cause of the many air leaks. |t would be advisable to

thoroughly line the interior of the baghouse to resist such corrosion.

Insulation should also be installed.

3. High Temperature -~ Gases drawn directly from the kiln will be con-
siderably higher in temperature than those drawn from the hood.
While the sonic water spray appeared reliable, the planned polyester
bags would not withstand the 500°F temperatures directly from the
kitn, should the spray system fail., |t would seem advisable to use
bag materials which will resist these high temperatures. Either
Nomex or Fiberglas should do. Use of the spray system with this
type of bag material would be optional.

The optimum system would be a combination of both wet and dry collection,
A low pressure drop scrubber such as a simple packed column could be
used to control acidic gases and reduce gas temperatures to less than
2009F. It is likely that water, rather than a lime sfurry, would be
adequate to control the acidic gases providing there is sufficient blow-
down; however, wastewater must be neutralized before disposal. This wet
scrubber would also signficantly reduce the corrosiveness of the gases
by removing the acidic gases and much of the sodium chloride. The
system would have to be constructed of corrosion-resistant materials,
most likely Fiberglas reinforced plastic, After the wet scrubbers, the
gases would be reheated to reduce their percent saturation and then
cleaned in the baghouse. While fuel requirements to reheat this gas
volume would add significantiy to the cost, there is an alternative at
Barmet. Gases drawn from the hood system could be combined with direct
process ventilation at this point to produce a moderate temperature,

dry gas stream to be cleaned in the dry section of the system,

Electrostatic precipitators have often been used to collect metallurgical
fume. This type equipment has turned in a notably poor performance in
aluminum processing plants, due primarily to the corrosive nature of the
exhaust gases. Electrostatic precipitators should not be considered at
Barmet,

Fugitive Emissions from the Hood System

Fugitive emissions from the hood do not meet the opacity regulations. It
is quite possible that the combined fugitive emission from the hooding
system and materials handiing exceed the direct process emissions at this
plant. Fortunately, the solution to emission control at the hood is
simple, i.e,, increased, effective ventilation rate. As indicated above,
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leaks in the system significantly reduce the effectiveness of the exist-
ing system. Even if operated without leaks, it is possible that the
existing ventilation system is inadequate. We understand that all new
hoods installed (furnace C) will be the complete coverage type, as now
exists on furnaces A and B. While this hood construction provides more
complete collection of contaminants escaping from the kiln, it also
significantly increases the volume of air which must be drawn from the
hood. With a significantly larger body of hot material within the hood,
the amount of buoyant air which must be removed is significantly increased.
As each new furnace is equipped with totally enclosed hoods, the effec-
tiveness of the system will be further decreased, While the smaller
front-end hoods may not provide 100 percent fume capture, they require a
smaller ventilation volume,

It is quite likely that additional baghouse capacity will have to
accompany any increase in ventilatjon volume. It is unlikely that a
shaker type baghouse will be effective at air to cloth ratios much
higher than 2:1., Other modifications to improve the operation of this
system would include valves at each hood to close off those units not

in use; an improved manifold system should also be included to provide
more uniform distribution to each of the units in use. The use of high
temperature bag materials and the elimination of the cooling water would
also be preferable. It is quite Tikely that at least part of the build-
up on the bags reported above is the result of condensation of water
from the spray system during shutdown,

Fugitive Emissions from Materials Handling

Fugitive emissions from the unloading, handling, and stacking of dross
presents a potential probiem. These fugitive emissions are normally

dust and volatile materials present in the aluminum dross., Dust emissions
are readily generated during handling of the dross. These fugitive
emissions released at ground level may have a significant impact on the
area surrounding the plant. As noted earlier, it is possible that these
fugitive emissions, especially dust, are as significant as impact as

those emissions from the stack. When stack emissions have been adequately
controlled, the impact of these fugitive emissions will be more apparent.

It is probable that fugitive emissions controls will have to be eventually
implemented. The obvious control procedure--cannot be readily adapted to
Barmet operations due to the explosions that occur in the kiln when wet
dross is charged. Thus, enclosure of the operations area and emission
collection and control may be necessary. Possible control of fugitive
emissions is an area for future consideration after implementation of
control procedures for the primary problem of kiln operation.
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ABSTRACT AND KEYWORDS

Abstract

Roy F. Weston, Inc., was retained by EPA Region V to conduct
unit efficiency and compliance tests on the two scrubbers and
one baghouse controlling the emission of the dross aluminum
recovery furnaces at Barmet Industries, lnc., Uhrichsville,
Ohio. The dryer outlet, an uncontrolled emission, was also
tested. Engineering observations, conclusions, and recommenda-
tions were included in the program. Only the baghouse complied
with Ohio EPA source emission regulations,

Kezwords

Aluminum, baghouses, cadmium, chlorides, cyanide, drying, effi-
ciency, emission testing, fluorides, hydrogen chlorides, main-
tenance, Ohio, particulates, pH, recovery furnaces, sampling,
scrubbers, ventilation, Venturi Scrubbers.
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April 12, 1979
Jﬂt ' Stack Test Observation - Barmet Industries ’
' : NLock forr, (10Dt KNP i

:ﬁﬁidbn.chnell. Technical Advisor
Special Projects Section

““David Schulz, Air Enforcement Branch

Thru: Liicien Torrez, Chéef a
Special Projects Section
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The required stack test was performed on April 5-6, 1979 by
Robert Jacko of Purdue University. Andy funderland from the
State of Indiana was also present each day. The northwest
outlet vent of baghouse #5 for plant #2 was tested on the
first day and the second outlet vent £rom the north on the

i
s

houses wwre tested during the first run for an entire heat.

R T e S T Tt e St

at the time of the tests.

the front of the furances.

east side of baghouse #1 for Plant #1 was tested on the second
day. Each test consisted of three runs; each run was conducted
for an entire heat from charge to top. The inlet to both bag-

The roof monitor was observed during the charging of furnace' :
‘'sS' for the third run on baghouse ##5. During most of the operation
there were no visible emissions:; there were a few puffs of appro-
ximately 5% opacity. I observed the collection hood during the
charging of furnace 'A’ for run #2 on baghouse #1. The overall
hood efficiency was estimated to be 98X but themse were occurrencpgs
when I estimated the efficiency to be 808. When gquestioned about

. the improvement made to the collection hoods, Mr. Grunigan stated

1 thath new fibergdass curtains, 65" wide, were placed on furnaces
C,D,5,T,.W and additioanl 40% of curtain was added to fanmace A.
These changes appkared to greatly reduce the emissions from around ,

N

Purnace 'S' was exhauséed through baghouse #5 durkng the first TesT
and furnace 'A' was exhausted through baghouse #1 during the
second test. The test should accurately represent the emissions
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To: David Sc&ﬁlz, Air Enforcement Branch

Thru: Lucien Torrez, Chief _ " \

Special Projects Section

The required stack test was performed on April 5-6, 1979 by

Robert Jacko of Purdue University. @ndy <$underland from the

State of Indiana was also present eath day. The northwest

outlet vent of baghouse #5 for plant #2 was tested on the

first day and the second outlet vent from the north on the

east side of baghouse #1 for Plant #1 was tested on the second
day, Each test consisted of three runs; each run was conducted
for an entire heat from charge to tep. The inlet to both bag-
houses were tested during the first run for an entire heat. i
Furnace 'S' was exhausted through baghouse #5 during the first 7.7
and furnace 'A' was exhausted through baghouse s1 during the g
second test. The tests should accurately represent the emissions ’
at the time of the tests.

The roof monitor was observed during the charging ¢of furnace

'S' for the third run on baghouse #5. During most of the operaticn
there were no visible emissions; there were a few puffs of appro-
ximately 5% opacity. I observed the collection hood during the f
charging of furnace 'A' for run #2 on baghouse #1. The overall

hood efficiency was estimated to be 98% but there were occurrences
when I estimated the efficiency to be 20%. .When guesticned about

the improvement made to the collection hoods, Mr. Grunigan stated --—
that new fiberglass curtains, 65" wide, were placed on furnaces
Cc,D,s8,T,V and additiocanl 40" of curtain was added to furnace A.

These charges appeared to greatly reduce the emissions from around

H

“the front of the furances.
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It appeared that the visible emissions from the roof monitor ang
the doors of both plants on both days appeared to be greatly
reduced from my previous visit at the beginning of March. Alsco,
the entire area appeared to be much cleaner. There were two
sources of emission at the plant. New bags were recently put
into baghouse #7 on plant #2, which caused emissions of about
10% opacity. Also there were emissions from the salt piles east
of the plants when the wind picked up. Mr Grunigan stated that
he anticipates that the piles will be worked down during the
summer because of an increase in capacity of the Kentucky plant.
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APPENDIX A

SUMMARY OF TEST RESULTS
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Table A-1l

Preliminary Velocity Traverse

Scrubber Number One

Date 10/24/74 10/24/74L
Barometric Pressure, in Hg 30.10 30.10
Moisture, % by volume 3.0 13.0
Molecular Weight, Dry Stack Gas 29.0 29.0
Mole Fraction, Dry Stack Gas 0.97 0.87
Molecular Weight, Wet Stack Gas 28.7 27.6
Stack Area, in.2 1256 1520
Static Pressure, in Hg -0.04 +0,01
Stack Pressure Absolute, in Hg 30.06 30,09
Stack Gas
Yelocity Head Stacg Average Vel?city
Traverse in Hy0 {Avg.) Temp, °F. l/Velocuty x Temp. °R, FPM
Inlet 0.37 L2s, 17.%0 2650.
Outlet 0.15 125. 9.04 1360,

I Stack Conditions

-

Stack Gas
Volume

SCFM

13490,

11420,




Table A=2
Preliminary Velocity Traverse
Scrubber Number Two

Inlet Qutlet

Date 10/21/74 10/21/74

Barometric Pressure, in Hg 30.45 30.45

Moisture, % of Volume 3.1 10.0

Molecular Weight, Dry Stack Gas 29.0 29,0

Mole Fraction Dry Gas 0.968 0.901

Molecular Weight, Wet Stack Gas 28.64 27.91

Stack Area, in.2 1256.6 1735

Static Pressure, in Hg -0,04 +0.01

Stack Pressure Absolute, in Hg 30.41 30.46

Stack Gas Stack Gas
Yelocity Head Stacg 5verage - Vel?city VoTume

Traverse in H,0 (Avg.) Temp, “F. I/VeIQC|ty x Temp. “R. FPM SCFM
Inlet 0.49 405 20.71 3050, 16050,
Qutlet 0.27 115 12,46 1860, 18970.
! stack Conditions
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Table A-3
Preliminary Velocity Traverse
Baghouse
Inlet outlet

Date 10/27/74 10/27/74

Barometric Pressure, in Hg 30,05 30.05

Moisture, % by Volume 5.0 5.0

Molecular Weight, Dry Stack Gas 29,0 29.0

Mole Fraction Dry Gas 0.95 0.95

Molecular Weight, Wet Stack Gas 28.45 28.45

Stack Area, in, 908 1809

Static Pressure, in Hg -0.09 +0.02

Stack Pressure Absolute, in Hg 29,96 30.07

Stack Gas Stack Gas
Velocity Head Stack Average Velpcity VYolume
Traverse in_Hy0 (Avg.) Temp. F. |/Velocity x Temp. R. FPM SCFM
Inlet 0.40 265 17.03 2510, 11020,
Outlet 0.20 220 11.68 1720, 16060,
1 stack Conditions.
A-3




Gis N8 BN S8 WA T Em .

.
¥

.

Table A-L

Preliminary Velocity Traverse

Dryer Outlet

0.03 180. 4,38

stack Conditions,

Date 10/30/74

Barometric bressure, in Hg 30.15

Moisture, % by Volume 6.0

Molecular Weight, Dry Stack Gas . 29.0

Mole Fraction Dry Gas .9k

Molecular Weight, Wet Stack Gas 28.34

Stack Area, in, 1017

Stack Pressure, in Hg ¢.00

Stack Pressure Absolute, in Hg 30.15

Stack Gas Stack Gas
Yelocity Head Stgck ﬁveraqe Vel?city Volume
in Hy0 (Avg.) Temp " F. MVeIocnty x Temp. °R. FPM SCFM
| 640. 3570
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APPENDIX B i
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FIELD DATA SHEETS




mi e

X \11g
. % =1.9
i‘:\i"t b TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
ravt__ EPAR  TBORMET
DATE . _Jo-21-T74
SAMPLING LOCATION Scenerer, I 2 INLE T

INSIDE OF FAR WALL TO

it
OUTSIDE OF PORT.(DISTANCE A) 43
INSIDE OF NEAR WALL TO "
DUTSIOE OF PORT. (DISTANCE B! )
STACK 1.0.. (DISTANCE A - DISTANCE B i "fl— 0
NEAREST UPSTREAN DISTURBANCE 4%
NEAREST DOWNSTREAK.DISTURBANCE 287
CALCULATOR Dac Lo SCHEMATIC OF SAMPLING LOCATION
4.4 Dmmr‘-l" =7
TRAVERSE | PRODUCT OF TRAVERSE POINT LOCA’, ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK 1.0, STACK I.D. {TO NEAREST 1 8 INCH1 |  DiSTANCE B (SUM OF COLUMNS 4 & 5)
;_I/..' / ll ‘}‘ \ 1y
l L% 4o by 3 Lt
2. 49 .G L 3
- rd ) *
L3 2. 3.4 b [
i 4 1 1. 5.0 7
; o2
| 1 1ks A1 q
(> 22.0 €.z 1 Y
7 22.3 TN e
‘¢ 2. 15.0
7 3.5 25.0 25
- T/
ae) DI 7.7 27y
/L1 Q7o 312 ERIA
/Y 2 23,24 4 I
/3 e | 35.0 58
/ 4 gy, 36.6 39 -
/5 q¢. 38.04 Y
/s ae J4- 39.4 42
{
|
!

- ——————

B8-1

e e ————— .




PLANT__BARWET TadusStTervEs

DATE Fo =21 =774

LOCATION

L EMRe R

e 2 IANLEY

STACK I.D,

A.q"

BAROMETRIC PRESSURE, in. Hg

20.4. 8

STACK GAUGE PRESSURE, in. Hy0 e
OPERATORS _ 3 ACK S oN o 'NEyLL
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (apg ). in.Hy0 (Ty). °F
N - \ - .‘ 4O =
7 - g
2 =7
4 2o
S L
L A
_, |
3 NG
r.\| .
i b
1y
L2 6L
13 j
| z
1Y <G
¢ ©
L
-
AVERAGE 47

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
PGINT HEAD TEMPERATURE
NUMBER (pg ). in.Hy0 (T}, °F
Y - | 5 Ao

3 S
3 4D
A AG
5 e
{, <0
1 -
S =
{0 3 s
1 T
\2 =
b =
v A L
V5 Y
L T2
AVERAGE S

44 @ 40CF

B-2




FIELD MOISTURE DETERMINATION

Location ACRUWRE B2 VLT T
Test MOy S TR

Date Lo-721-74

Operator AV Cw Son )

By Absorption:

30.4

Barometric Pressure

Comments:

Clock Meter Flow Meter Meter
Time (Ft3) Settling (CFH)| Temperature, Tm
U L dL B
L T U R ) R
": '\ [ \\-) " .00
Tube No. Weight, grams
Final Initial Difference
S G L Q0 A
Mooy Vol OO 7
(W) = weight of moisture collected = L9 a
N
17
©/, Moisture by Volume = _100(,0L73)(W)

Pb-Pm 0
(5=5)e): : TOL*B?‘,%)

®/, Moisture by Volume = 2.1

By Wet and Dry Bulb Temperatures:
Wet Bulb Temp. 3
Dry Bulb Temp. _ OF

HS:ba(6/71)

©/y Moisture From Psychometric Chart

B-3




'NOMOGRAPH DATA

vt EPA - TRALicsT™

DATE 0-21-74%

R R = -
SAMPLING LOCATION .00 ™ 2 &% 7 1
CONTROL BOX NO. 12

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. Hy0 Mg 1,9 2
AVERAGE METER TEWPERATURE (AMBIENT + 20 °F),°F Tiayg. £0
PERCENT MOISTURE IN GAS STREAW BY VOLUNE By 2.
BAROMETRIC PRESSURE AT METER, in Hg P T
STATIC PRESSURE IN STACK. in. Hg - 76 10 Y
(P £0.073 x STACK GAUGE PRESSURE in in. Hy0) P 234
P ~
RATIO OF STATIC PRESSURE TO METER PRESSURE Senl 795
AVERAGE STACK TEMPERATURE. °F T | 40 ¢
AVERAGE VELOCITY HEAD. in. Hy0 Wap | AT
MAXINUM VELOCITY HEAD. in. H,0 3 ax. oo
C FACTOR )
CALCULATED NOZZLE DIAMETER. in. 18
ACTUAL NOZZLE DIAMETER. in. "
REFERENCE 2p. in. Hy0 2.0

£-4

Y




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT EPA - RpemsEtT
DATE 10 -1\~ Ja
SAMPLING LOCATION [eewEdery, Hr-  Oocnstr
INSIDE OF FAR WALL TO o
OUTSIDE OF PORT.(DISTANCE A 4 [
INSIDE OF NEAR WALL TO o
DUTSIDE OF PORT. (DISTANCE B 2
STACK 1.D.. (DISTANCE A - DISTANCE B1 477
NEAREST UPSTREAH DISTURBANCE 47,
NEAREST DO#NSTREA RBANCE 23
CALCULATOR Do Son SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCA- ION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
W 1 Y
l Aa 71 47 .07 2 9 s
2 [47 6.70 a ¥g
3 29,5 }3.€7 j¢ Vo
4- V0.5 33.14 35 V2
5 | Yois Ho.| u2 e
b g b 44.93 47 73
| -
.

B-5




PLANT. Buapwe T

LD ASTELE S

PRELIMINARY VELOCITY TRAVERSE

DATE fo-21v-24
LOCATION TQLENWERER® B L O TLE T
STACK 1.D. =
BAROMETRIC PRESSURE. in, Hg 30 %S
STACK GAUGE PRESSURE. in. HO__— . 2 >
OPERATORS 2 AcESon A mE1LL SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER Lpg). in.H,0 (Tg). °F NUMBER (pg). in.Hy0 (1), °F
X =\ L e V- 3 hd
- A e 9 G
z s E R
4 44 R %A
> e 3 =
L TR -
AVERAGE % AVERAGE 129
7@

B-6
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FIELD MOISTURE DETERMINATION

Location

SCLRAARGER e D

ow 1 Comments:

Test P DT YR

TRS Uy s 1A R

Date Lo — 2\~ 4

Operator v Cim b o

By Absorption:

Barometric Pressure 20 ‘4’\(
Clock Meter Flow Meter Meter
Time (Ft3) settling (CFH)| Temperature, Tm
Vol S LYo La
by (L5207 52 <% na o
3(\.«\“-.) 1S .000
Tube No. Weight, grams
Final Initial pifference
$. G, 2 D7 2 oo 7
H- o Yo oo L
Z ~

(W) = weight of moisture collected =

0/q Moisture by Volume =

15
100(,0hT3) (W)

Pb- Pm 520
( 29.92 )(Tjﬁ' ) ( 01*75"’

©/o Moisture by Volume =

7.89 X934

By Wet and Dry Bulb Temperatures:
Wet Bulb Temp, Of
Dry Bulb Temp, Of

KS:ba(6/71)

9/o Moisture From

Psychometric Chart
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'NOMOGRAPH DATA

PLANT EPQ - BQQ:‘GET’"

DATE 10 -2V 74
SAMPLING LOCATION SC: R C, OF 2 Hy  Ouie o—
CONTROL BOX NO. Ny
CAL{BRATED PRESSURE DIFFERENTIAL ACROSS N
ORIFICE. in. H,0 AHg | S
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Toae. | $0O
PERCENT MOISTURE IN GAS STREAM BY VOLUME B 0 oo
BAROMETRIC PRESSURE AT METER. in Hg P 30, g
STATIC PRESSURE IN STACK. in. Hg i O =
(P £0.073 x STACK GAUGE PRESSURE in in. H0) P 30.47
P
RATIO OF STATIC PRESSURE TO METER PRESSURE Spw | /00
AVERAGE STACK TEMPERATURE. °F oo 115
AVERAGE VELOCITY HEAD. in. H,0 APy, 27
MAXIMUM VELOCITY HEAD. in. H,0 Sonax. | L 357
C FACTOR oS
CALCULATED NOZZLE DIAVETER. in. vor
ACTUAL NOZZLE DIAMETER. in. Y
REFERENCE Ap. in. Hy0 \ . ,5"

B-%
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

-
TRemis

lo -~ 3a -39

PLANT
DATE .
SAMPLING LOCATION piiue v S Peyenr s Cbwa
INSIDE OF FAR WALL TO f o

OUTSIDE OF PORT. (DISTANCE A) 34 i
INSIDE OF NEAR WALL TO ‘ »

DUTSIDE OF PORT. (DISTANCE B!
STACK 1.0.. (DISTANCE A - DISTANCE B
NEAREST UPSTREAN DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATCGR DRI

F e 4 deke dmsman — o

SN

.
b

3
)(i;:—-..)

HEPAN

SCHEMATIC OF SAMPLING LOCATION

| TRaverse |

POINT
NUMBER

FRACTION
OF STACK 1.D.

STACK 1.D.

PRODUCT OF
COLUMNS 2 AND 3
(TO REAREST 1 8 INCH:

DISTANCE B .

TRAVERSE POINT LOCA’ IGN
FRCM OUTSIBE OF PORT
{SUM OF COLUMNS 4 & §)

1

‘1’“ E. \J 2 v . . !

-
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PRELIMINARY VELOCITY TRAVERSE

“1
PLANT |2 O ey T
DATE lo - Xq -~ —)\‘}:
LOCATION Woiacws s, {/ Nro ey OuwrtT
STACK 1.D. BN
BAROMETRIC PRESSURE. in. Hg 2.\ £
STACK GAUGE PRESSURE. in. H,0 + . 0ov
OPERATORS SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY - STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER Lapg). in.Hy0 (T °F NUMBER apg ). inHp0 (T). °F
o . ) O f ]F.","*) O 3 ! {f:f:)
OV L2
. 0 A
. O ﬁ/ t f-) ‘_i:
o . P
- L0 Y )
AVERAGE 0V AVERAGE o3

——

%

N B!
B-59 032189

- e e e

- - L. L e - L ——— - U e ATt o .
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F1ELD MOISTURE DETERMINATION

Location /—D D2 ens L Comments:

i
T

Test (/Ua\‘i N 1/ 7\ Gml'\"-ﬁ N @O*\?—&-T_’

Date O - 20~ 2y
Operator /—\\," DA~
By Absorption:
2m L
Barometric Pressure 2833
Clock Meter Flow Meter Meter
Time (Fe2) Settling (CFH) Temperature, Tm
Tube No. Weight, grams
Final lnitial Difference
(W) = weight of moisture collected =
0/o Moisture by Volume = _100(,0L73) (W) ;
Pb- Pm M/ 550
( 29.92 ) T+u60) Yy *(OI‘TW )
0/0 Moisture by Volume =
By Wet and Dry Bulb Temperatures:
r
Wet Bulb Temp. 5 Of ©/, Moisture From Psychometric Chart
Dry Bulb Temp. 12 o °F /o, O

HS:ba(6/71) B—GCo




§

'NOMOGRAPH DATA

D
PLANT \Q D wie T

DATE . : 1O - 2a -7 %

SAMPLING LOCATION

7
CONTROL BOX HO. vy O

/L/f i n, /—D{?.-.q‘"‘- s Do T

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 Mg P92
AVERAGE METER TENPERATURE [ANBIENT +20 °F), °F T ave. ¢S
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Bug Lo
BAROMETRIC PRESSURE AT METER. in Hg Pr Ao
STATIC PRESSURE IN STACK. in. Hg

- 2010
(Pn%0.073 x STACK GAUGE PRESSURE in in. Hy0) P

P

RATIO OF STATIC PRESSURE TO METER PRESSURE Son i 1O
AVERAGE STACK TEMPERATURE, °F Tswe | 160
AVERAGE VELOCITY HEAD. in. H,0 Mo |, 03
MAXIMUM VELOCITY HEAD. in. H,0 3P max, O
C FACTOR V.o
CALCULATED NOZZLE DIAWETER. in. e
ACTUAL NOZZLE DIAWETER. in. Ve
REFERENCE ap. in. Hp0 0 3‘1‘_

B-t1




Time

. T
l‘L ot
..
- . .
L - 4
. LT .
Tt

DAV
PAA -
T

VAC

TAI

"f-ﬁTA] = - Avg, TAD -+ Avd. TAE

PAF
"ITL'PAF = Avg. PAF . Q'f};‘ff}':q: Q.[;?:Cgf--gj;{:,“‘

" VAB

_VCE
veF
‘]L;vcr = .0&7& x VCE

vCG

CIsokinetic Ratio Calculations

'.Sémpling LOcatioﬁ _ E:)fZ\}\(QE:JKL: -I . - }? R;ﬁ Nb-" Q? R

bry Gas ° Pitot , Orifice  “Dry Gas . Stack P Stack
Meter Ft° AP H0 0 Al HR0 © Temp.9F | In. Hg. = Temp °F
o o oo ’ - In Out . ' o "
VAC VA© . ,PAF TAD TAE . PHM " TOF

- Nozzle Diemcter - inches

- Baronetric Pressure - inches Hg

Sampling Time - minutes

VAC final - VAC injtial = Sample Gas Volume - ft3

Average Dry Gos Temperature at Heter - Of _ _:. k:f }fﬂw R

- AVCfage.Or?ficc Pressure Drop‘- inches H=0 o

Volunn of Dry Gas at Standard Condatlons - ft3
S " -PAA + (PAF/13.6)

HWW 5 . TLTx\mcx TAlThéo_ - j-*f ;-

Total Vater Col]ected - nI T ' '7;.{:'513 "-3¢{-?j'_’:; o

.1

Volunc of Vater Vapor at Standard Condltlons

- Moisture in Stack Gas =~ %' ' - L e

o . . . PP
- - . . -

vee = ©7.100 x VCF - "‘ff¥jgffﬁfA?ffLr:'- - b 5

VAB + VCF




N
- v
‘
.
LR
.
Y
Y

Y

S HCH - Mole Fraction of Dry Gas - ..o Tl Lo

MCH 1’()’6““ E| RPN

12 'HBJ-'-f Average lMolccular ‘.~!cigh-t of vDry Ga's :

WS = (%0 x hh) + (02 x 32) ¥ (,c.qg x..28) .

.:._13. " NCA - Molccular Weight of Stack Gas

. KCA B HBJ X Hei 4{18 x-(1 _-ncn)]

A, SOD - Stack Area - square inches . - D ’S % T A \'@\./]

: __15. Ppl - Stack Pressure = inches flg \% < 1‘3 be?"

s L e W el s PAA : Avg PHH '_

L
!}

-:16. TDF - }'\verage Stack Temperature - OF.A -

2 Avcrage TDF K
' 7. SOE - Avcrage - Vclocnty Head (AP) X Stack Tempc_ratwc R

- R (Calculatcd cach hne),) ) o7 e o N
.IH,__-é_,____H,‘ _ LR SRR | _:
l' . . .

-' R SDE = Avg. \/VA x (TDF + 1160) B 433

VDH - Gas Veloc;ty at Stack Condltions ~ FPH

-~
R

TR " o RS 5 297 |
l- 19, VDB - Gas Flow at Standard Conditions - SCFM ’ I -
L . C4A - (5 1A P20 ~ - 45P8
‘vop = o.123 YDHX 'SDD. x ricH x PDI P 111
Abad "2 TTUYDF + 460 . 55 67
CoL . ' . L ,:‘ . o .-‘ .% 6-‘ . B . ‘. ) . ' .
L ) -

20, IAX - lsokmet:c Samphng,A a SRR .

E mx 1032 x (TDF-' Léo) x VAR I

lf‘ B VU - VDH x TA X PDT x HCH x| DAL’ja S

T .

. i;{flffﬁ?{ffgiééf,Fi?* 
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Appendix C

Standard Test Procedures




1. Federal Register, Vol., 36, No. 247, December 23, 1971,

STANDARD TEST PROCEDURES

EPA Test Method I]'- Sample and Velocity Traverses for

Stationary Sources,

EPA Test Method 2 -~ Determination of Stack Gas Velocity and

Volumetric Flow Rate

EPA Test Method 3 - Gas Analysis for Carbon Dioxide, Excess Air,

and Dry Molecular Weight.

EPA Test Method & - Determination of Particulate Emissions from

Stationary Sources.

EPA Test Method 9 - Visual Determination of the Opacity of Emissions

from Stationary Sources.
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APPENDIX D

LABORATORY REPORTS




)H-------

12
19

\

rJ
N

-E

ANALYTICAL DATA

pant. 208 RoceT
DATE 10-23 -y
SAMPLING LOCATION _ arm mim @ o my o 3

SAMPLE TYPE
RUN NUMBER
SAMPLE BOX NUMBER 1
CLEAN-UP MAN

FRONT HALF

AGETONE WASH OF NOZZLE. PROBE-EYCLONE(BYPASH,
FLASK. FRONT HALF OF FILTER-HOLDBER .
T TiLi¥

T et @

FILTER NUMBER __ /- = 2% A9
N)- 4.9 ool
M- o B
Mouise . fui oW
i - 'j;v .15
NN

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BAGK
HALF-OF-FILTER-HOLDER

ACETONEWASH-OF INPINGERS, GCONNESTORS. "N &5
AND-BACK-HALFOF-FILTER-HOLDER

MOISTURE
IMPINGERS .
FINAL VOLUME __l_‘_g mi

INITIAL VOLUME =% 2 <)
NETVOLUME _ %% ml

SILICA GEL

o,
FINAL WEIGHT =1+ ¢ .
INITIAL WEIGHT 2280 g ¢
NET WEIGHT < i ¢ g

SUBTOTAL

COMMENTS:
\A' :' e . ) Y /-
\D' 1‘\ \\' {._:;.-.J ‘,.‘,!f',"..i.:'l “'""" S LI 1 ‘.:)
120w
LABORATCRY RESULTS
conTaner ! @/ S8 .o me
Trufn o g /-
CONTAINER __ > ATV T g
PTI-271 SUBTOT AL f'L‘S"—L—S.';,_—l—'MG
T'IL“\.’.; s { o .: R -7 }‘c-)- .
ek A28
FRONT HALF SUBTOTAL 17295 e
(‘Q‘i‘!"' }U‘:-r:\
CONTAINER /- Zho 5l e
EFHER-CHLOROFORM-

EXTRACTION g
CONTAINER /2 & -mg
BACK HALF SUBTOTAL T5%.5  mp

TOTAL WEIGHT AT 3.\ g
TOTAL MOISTURE 1o g
g




ANALYTICAL DATA

PLANT__EPQ T 0ree T

DATE 1-23 -74

SAMPLING LOCATION Ec" S AZE W 2
SAMPLE TYPE Oynwe

RUN NUMBER G

SAMPLE BOX NUMBER 1
CLEAN-UP MAN o AT

FRONT HALF

7
1O
S

VT3

ACET-ONE WASH OF NOZZLE. PROBE, CYELONETBYPASS),

RLASK,-ERONT- HALF- OF FILTER HOLDER
TR F

TR oo oA L
FILTER NUMBER oo SRS
[PE
.ty
- * -
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS. AND BAGK {, .. -
HALF-OF FI-TER-HOLDER
ACETONE WASH OF IMPINGERS, GONNEETORS, N RO
AND-BAEK-HALF-OF-FILTER-HOLDER
MOISTURE
IMPINGERS - o~
g FINALVOLUME =& O ml
INITIAL VOLUME 7=  ml
NET VOLUME _L SO ml
SILICA GEL L
FINAL WEIGHT == S g
INITIAL WEIGHT _&-C70 g g
NET WEIGHT e g
SUBTOTAL

COMMENTS:
LABORATORY RESULTS
conTamer 19 7 W25 g
CONTAINER ___° O30
-t - - ' " t -H‘?—‘“:\ FRFRNS)
Pl o SRR ¢
‘o P LS
FRONT HALF SUBTOTAL 1) 97 g
o 4
{
conamer L1 ! ng
EFHER-GHLOROFORM
EXTRACTION g
CONTAINER 11 > me
BACK HALF SUBTOTAL 2 mg
TOTAL WEIGHT VL L 3T m
TOTAL NOISTURE 180 s
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ANALYTICAL DATA

PLANT ECn  2Qems T
DATE V0 -249%-)4
SAMPLING LOCATION Scme e
SAMPLE TYPE {piee
RN
RUN NUMBER o
SAMPLE BOX NUMBER !
CLEAN-UP MAN C Al

FRONT HALF

D YA L

FILTER NUMBER

A

ACETONE WASH OF NOZZLE. PROBE:--CYCLONE{BYPASS),
FLASK,-FRONT HALF OF FILTER HOLDER

PR SR

{1

T -
-~

o "}

BACK HALF

HALF OF FILTER HOLDER

'J-------*--—

ACETONE-WASH-OF- IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER-HOLDER

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTCRS, ANG-BACK -~ .

BN S|

MOISTURE
273 IMPINGERS P

l-» s FINAL VOLUKE = = ' ml

e INITIAL VOLUME =+ 2 ml

4z NET VOLUME S m

l SILICA GEL _

: FINAL WEIGHT _ 217 ¢ g
INITIAL WEIGHT 280 g g
l NET WEIGHT V] g g
SUBTOTAL

COMMENTS:

P I MO RGeS ({dfaai

13

CONTAINER

TV ey ey .
CONTAINER

> - ~ I
L S R S A

[T

Blaimer .
FRONT HALF SUBTOTAL

ey

CoCia e

CONTAINER ! 7
ETHER-CHLOROFORM
EXTRACTION

CONTAINER .__H___E/_

BACK HALF SUBTOTAL

LABORATORY RESULTS

-l <

90, - me
il 8.2 me
o lee 0 t) — -,‘v\\ \,/-
- -~ L&
=N o e
LT -
] b g
4354 me
mg
mg
A e
VS .—{‘ mg

TOTAL WEIGHT

5% 5 ml,

TOTAL MOISTURE




ANALYTICAL DATA

l DATE -2 4- 4 '
—L
SAMPLING LOCATION Sc,zucsex,z/ -
SAMPLE TYPE Sy v
. RUN NUMBER € -’i’j
SAMPLE BOX NUMBER _____ 2~
ST
' CLEAN-UP MAN (Nt inys s
' FRONT HALF LABORATORY RESULTS
REEFONE WASH OF NOZZLE. PROBE—GYCLONELBYRASS), CONTAINER __ | 1] VL. O mg
l FEASK-—FRONT-HALF OF-FILTER-HOLDER-
.n‘\-”'-::”:.‘“‘:"\. -.;-;;\v-:"; Tl\.‘.r““ﬁ-‘.‘.; )
FILTER NUMBER ol 1%~ CONTAINER _| & O P T g
T S P YU TR B s L L . .
'. }-. I:‘_“\ * ’:": "’ -:‘ ] T a..? -r -:
Wargrn 7T oot s e e
PR AT ..li.:"’._... ‘ Lo
' FRONT HALF SUBTOTAL __ ' 1 %% o
' BACK HALF . B ‘:f 1-._\' "y T —— . :: -5 - ;..."
IMPINGER CONTENTS AND WATER WASH OF CONTAINER _ =~ e mg
' IMPINGERS. CONNECTORS., AND-BAEK~ (" Coe, ETHER-CHLOROFORM
HALE-OE-FILTER-HOLDER EXTRACTION mg
o L
' ACETONEWASH-OF-IPINGERS—CONNECTORS, (Lo i) CONTAINER L2 mg
AND BACK HALF OF FILTER HOLDER )
BACK HALF SUBTOTAL 267 m
l TOTAL WEIGHT V31l a 5 m
l MOISTURE
3,54 IMPINGERS &N
FINAL VOLUWE _—_ =1 ml
! 1 INITIAL VOLUME <4-00
iq_\ NET VOLUNME L toml
SILICA GEL -
FINAL WEIGHT g g
INITIAL WEIGHT ey g 2 -
l NET WEIGHT AR g TOTAL MOISTURE g
SUBTOTAL g
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ANALYTICAL DATA

ﬂ Sr LN e ——
R RTINE COMMENTS:

PLANT__ 029

DATE [0-26-34 Pu o iy z(/'.q e N >

SAMPLING LOCATION o 7vic nes j 4 |
SAMPLE TYPE [LWLET—

RUN NUMBER {:':‘:’

SAMPLE BOX NUMBER _.. |

CLEAN-UP MAN \ N ey

N

FRONT HALF

LABORATORY RESULTS

[
ACETONE WASH OF NOZZLE. PROBE-CYCLONE (BYPASS), CONTAINER __ I =~ \ CL L
RLASK—FRONT-HALF-OF FILTER HOLDER
VR e LB Voo 4y e L . 1
FILTER NUMBER i = CONTAINER | = "~ ' A
1.-. - — L S | ] "-J;r: BER SN Yoo L. e
bz 2o o TN R X R T VAT
flones .
= h - o LRSS
FRONT HALF SUBTOTAL - 2 me
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 0. - mg
IMPINGERS, CONNECTORS. AND BACK - - ETHER-CHLOROFORM
HALFOF FICTER HOLDER EXTRACTION mg
ACETONE WASH-GF-IMPINGERS.-CONNECTORS, Ay coNTAmER._L‘L‘;_ mg
AND-BACK HALF OF FILTER HOLDER i o
BACK HALF SUBTOTAL SRR
[}
TOTAL WEIGHT L A0S
MOISTURE
IMPINGERS EI
20l  FINALVOLUME "~ ml
avhe  INITIAL VOLUME e 2 m
SILICA GEL
FINAL WEIGHT 2= ! 7 ¢ "
30

INITIAL WEIGHT =200 ¢ 2
NET WEIGHT 1w g g TOTAL MOISTURE

SUBTOTAL g
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ANALYTICAL DATA

ﬁ,:, f":: P ———
PLANT Eos = . COMMENTS:
DATE e )b s -

SAMPLING LOCATION S mae, AR
SAMPLE TYPE ey ™

RUN NUMBER (2

SAMPLE BOX NUMBER b

CLEAN-UP IMAN - fo

FRONT HALF

LABORATORY RESULTS

P-6

AGEFONE WASH OF NOZZLE. PROBE-CYCLONE {BYPASS,  CONTAINER __1 > ! 20 7 ;g
FLASK--FRONT HALF OF-FILTER HOLDER
TR e Tt oL T -
FILTER NUMBER 27 b CONTAINER . 1457, 35
4—" l ¥ SO -L ‘u-‘l’-.’f". RS 8 ';-’_’f)' P
: R e AS = m b
T 2.3
FRONT HALF SUBTOTAL = 4 mg
BACK HALF L
IMPINGER CONTENTS AND WATER WASH OF CONTAINER - Va5, 7 g
INPINGERS, CONNECTORS, ANB-BASK ETHER-GHEOROFORM
HALF-OF-FILTER HOLDER RN EXTRACTION me
AGETONE WASH.OF-IMPINGERS, CONNECTORS, . CONTAINER — ~ = g
AND BACK HALF OF FILTERHOLDER =% = ] : ‘
BACK HALF SUBTOTAL (S} mg
TOTAL WEIGHT Lo 35 Y mg
MOISTURE
IMPINGERS -
FINAL VOLUME _~_ ml
INITIAL VOLURE b & ml
NET VOLUME {2V m
SILICA GEL .
FINAL WEIGHT _= =1 g g
INITIAL WEIGHT = > g g -
NET WEIGHT o g TOTAL MOISTURE S e B
SUBTOTAL ¢




ANALYTICAL DATA

] \
PLANT Epl‘-—-\‘ PPM OopE L COMMENTS:
l DATE 16 -27 -4
SAMPLING LOCATION e s e, OE
SAMPLE TYPE 11\_5.!. v
l RUN NUBER (4
SAMPLE BOX NUMBER !
. CLEAN-UP MAN Y
[y
' FRONT HALF LABORATORY RESULTS
AGETONE WASH OF NOZZLE. PROBE-CYCLONE (BYPASS), » CONTAINER __| 7 / LS g
l FLASK-FRONT-HALF OF FILTER HOLDER
h I.". A L Vo . .
FILTER NUWMBER e 24 v CUNTA,NER j T SRS
S Y
| : B -
s , .-
' FRONT HALF SUBTOTAL : oM
I BACK HALF . .
- ‘\- "-\‘-'\‘ !"\'.\ - /‘\“ i - ‘i;‘
IMPINGER CONTENTS AND WATER WASH OF - CONTAINER ' VS T e
. IMPINGERS. CONNECTORS. AND'BACK ~. ETHER-CHLOROFORM
HALFEOF FILTER HOLDER ' s EXTRACTION mg
l ACETONE.WASH OF IMPINGERS. CONNECTORS. |, " CONTAINER '~ *_ _mg
AND BACK HALF-OF FILTER HOLDER. w5 M ) L
BACK HALF SUBTOTAL VET LD mp
I TOTAL WEIGHT L =1
l MOISTURE
IMPINGERS , o
' FINAL VOLUME _i‘__‘/_mt
205 MTIAL VOLUME _ =0 m!
/g\,/(’/_ NET vOLUME 127l
' 1T swcace S
FINAL WEIGHT . 2) > ¢ g
INITIAL WEIGHT = 7%) g g 3
l NETWEIGHT 12 ¢ ¢ ) TOTAL MOISTURE O g
SUBTOTAL ¢
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ANALYTICAL DATA

REEAN e e
PLANT E 22 e COMMENTS:
DATE 1A -2 .~y
NN -+
SAMPLING LOCATION e H
SAMPLE TYPE .
RUN NUWBER N
\_’.:f

SAMPLE BOX NUMBER
CLEAN-UP MAN

FRONT HALF LABORATORY RESULTS

AGETONE WASH OF NOZZLE. PROBE-GYCLONEBYPASS), - CONTAINER F=
FLEASK—FRONT HALF-OF-FIL-TER-HOLDER

FILTER NUMBER 37 24 CONTAIER . VAN g
- - S S oA e -7 % .-k
?b = b :C:{'a.f"? / t,-" 7 \ E Z ‘
2e 3y e el
= Y D
x¢ 19 e R e L
FRONT HALF SUBTOTAL L ST g
BACK HALF C o
IMPINGER CONTENTS AND WATER WASH OF - CONTAINER ____* " P mg
IMPINGERS. CONNECTORS, AND BACK- ETHER-CHLOROFORM
HALF-OF-FEFER-HOLDER v w27 EXTRACTION mg
ACETONE-WASH-OF IMPINGERS-CONNECTORS, v couTAmER_::_-/_"ﬁ mg
AND-BACK HALF.OF.FILTERHOLDER /i adhed i
BACK HALF SUBTOTAL b mg
TOTAL WEIGHT L me
MOISTURE
IMPINGERS o
FINAL VOLUME _ 2 —-'__ mi
INITIAL VOLUME =22 0 ml
NET VOLUME - mi
SILICA GEL
FINAL WEIGHT _ =47 g g
INITIAL WEIGHT _ 2771 ¢ g
NET WEIGHT e S g TOTAL MOISTURE 3 g
SUBTOTAL — ¢




ANALYTICAL DATA

PLANT FO\ 0} S
DATE o -2 5. 2
—= -
SAMPLING LOCATION __\a oyt ol 5
SAMPLE TYPE Lo
RUN NUMBER <)
SAMPLE BOX NUMBER /

CLEAN-UP MAN

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE-CYC-CHE (BYPASS),

FLASK:-FRONT HALF OF FILTER HOLDER. -

R - LoV L
FILTER NUMBER =% 2
- AN
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND-BAGK
HALF-OF-FILTER-HOLDER  --. ok
AGETONE-WASH OF-IMPINGERS-CONNECTORS, .
AND BACK HALF OF FILTER HOLDER /"~ * <
MOISTURE
IMPINGERS
FINAL VOLUME _ A 8.2
INITIAL VOLUME.ﬁ'_'J_ ol
NET VOLUME 2 i
SILICA GEL 219
FINAL WEIGHT _ T~ ¢ 2
INITIAL WEIGHT _A002 g ¢
NET WEIGHT 17 g g
SUBTOTAL

CONMENTS:
LABORATORY RESULTS
CONTAINER __~ =7 = . VT g
e - o
CONT iNER /iff'?' N mg
L s A IS SR, EEEN -
PETRC /‘\‘; Q o .9 m?_
e --If‘ k__f ) ) ne
FRONT HALF SUBTOTAL \ mg -
- — I Yo T"'!
Ll BRI . T ) o
CONTAINER /% LA g
ET—H—ER-GHLDROEORM
EXTRACTION- mg
CONTAINER 13 g
BACK HALF SUBTOTAL =\ mg
TOTAL WEIGHT 0TS me
—
TOTAL MOISTURE 59 g
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ANALYTICAL DATA

o
PLANT e Y (’7'! Y g

DATE [0~ 2.¢.24

SAMPLING LOCATION ___ = st~y =

SAMPLE TYPE Conee ™
7

RUN NUMBER e !

SAMPLE BOX NUMBER L
CLEAN-UP MAN ""

FRONT HALF

RCETONE WASH OF NOZZLE. PROBE. CYCLONE {BYPASS).
FLASK-FRONT- HALF-OF FILTER HOLDER

FILTER NUMBER °

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMP{NGERS. CONNECTORS, AND-BAGK
HALF-OFFILTERHOLDER 1+ - . |

ACETONE-WASH-OF-IMPINGERS-CONNECGTORS,

AND-BACK HALF-OF-FILTER HOLDER ~ Xin o5y
MOISTURE
IMPINGERS ot
FINAL VOLUME Sl
INITIAL VOLUNE __—t" J mi
NETVOLUME 1O mi
SILICA GEL (
FINAL WEIGHT 23l 2
INITIAL WEIGHT 2287 ¢ g
NET WEIGHT 2fn g g
SUBTOTAL

COMMENTS:
LABORATORY RESULTS
CONTAINER __/= 4 77D m
CONTAINER _ '« T
(I IR T i ‘_ .
AR P
) _t:.! - - !.f . "‘7‘"..- ------ 35“» r
FRONT HALF SUBTOTAL YT g
AN
CONTAINER | i 2l g
ETHER-GHLOROEQRIL -
EXTRAGTHON ng
}d >
CONTAINER '~ 7 e
BACK HALF SUBTOTAL T m
TOTAL WEIGHT R
totaLmoisture 1217 .
g

D-10
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ANALYTICAL DATA

Peant__ EPQ > 0 Cn BT

DATE 1 0 -5 -4

SANPLING LOCATION _~ F2 % otm am s -

SAMPLE TYPE ST —

RUN NUNBER ( L)

SAMPLE BOX NUMBER 1 /

CLEAN-UP MAN o T N
FRONT HALF

ALETGNE WASH OF NOZZLE. PROBE-EYELONE-BYRASS),
FLASK-FRONT HALF OF-FILTER HOLDER
TR e R LR Frues L

FILTER NUMBER N palys

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS. ANB-BACK
HALF-BF FILTER-HOLDER "% - o

ACETONE-WASH OF-IMPINGERS, CONNECTORS.
AND.BACK-HALF-OF FILTERHOLDER .

MOISTURE

IMPINGERS iy
{71« FINAL VOLUNE i}:féf_(_
INJTIAL VOLUME =22 Y ml

— 7 ml

NET VOLUME

SILICA GEL
FINAL WEIGHT _ ' Y ¢ g

INTIAL WEIGHT _ 220 g g
NET WEIGHT /b g 2

SUBTOTAL

COMMENTS:
LABORATORY RESULTS
CONTAINER __ = ! LT
-—1-:""\‘ ' 1»
CDNTAINER Vet ne
Fl Uy F H o U S -;{
g b e
Hotme o P
NS AR S e
FRONT HALF SUBTOTAL SEA T e
‘flf‘b,m)-f‘.—, Lo l‘{'__,-'i_ i
CONTAINER __I L.t il mg
ETHER-GHEOROFORM
EXTRACTION ) ng
il
CONTAINER 20 > .mg
BACK HALF SUBTOTAL LLL g
TOTAL WEIGHT 0S8 L me
TOTAL MOISTURE [s 4~ .
g

D-11




—

PLANT __ )~ (R TR T
DATE - 18-

("__——\l
SAMPLING LOCATION Vot st e o
SAMPLE TYPE _ \O D
RUN NUMBER N
SAMPLE BOX NUMBER _____ 2
CLEAN-UP MAN LY,

FRONT HALF

FLASK-FRONT-HALF OF FILTER HOLDER

JOEE SR B R C Y

FILTER NUMBER = )

RGETONE-WASH OF NOZZLE. PROBE. CYCLONE (BYPASS),

s .
L T

BACK HALF

MPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS. AND-BACK
HALF-OF-FETER-HOLDER - "i-

ACETONEWASH- OF-INPINGERS.-CONNECTORS,

¢

MOISTURE
2% ¢ IMPINGERS Do
215  FINALVOLUWE 2 1 _ml
——  INITIAL VOLUME =-t¢ 2 m)
A<9  NET VOLUME S ml
SILICA GEL
FINAL WEIGHT X% e
INITIAL WEIGHT __—— 2 g £
NET WEIGHT R g 2

SUBTOTAL

AND-BACK HALF-OF-FILTER HOLDER-. o

ANALYTICAL DATA

4

D12

CONMMENTS:
LABORATORY RESULTS
P ,
CONTAINER e VLo mg
CONTAINER __ o - - mg
AN, = TS p
l-.!".-; v —.j-_ J !"r\ ‘,:;_- _L , \1_
TRt 16 %0
FRONT HALF SUBTOTAL 3 S mg
N e o VY0
CONTAINER ™ 2 ng
ETHER-GHLOROFORM
EXTRAGTION e
CONTAINER 1 -mg
BACK HALF SUBTOTAL YT 7 mg
TOTAL WEIGHT S RT o omgl| s
TOTAL MOISTURE 7L

™
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ANALYTICAL DATA

PLANT /Plf\-:'f;n* R

DATE 1d-30-0%

SAMPLING LOCATION . Bty T

SAMPLE TYPE [AJLeE T

RUN NUMBER (M

SAMPLE BOX NUMBER ___\ ' )
CLEAN-UP MAN o N e S o)

FRONT HALF

REETONE-WASH OF NOZZLE, PROBE-CYCLONE-(BYPASST,
FLASK--FRONT HALF OF FILTER HOLDER

FILTER NUMBER __ s i Y

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS. AND-BACK
HALFOF FIETER HOLDER :

[

ACETONE-WASH-OFIMPINGERS-GONNECIORS. ,

AND BACK HALF OF-FILTER ROLDER [ =7
MOISTURE
IMPINGERS 4ot
FINAL VOLUME _ " _ml
L NITIAL VOLUME =202 ml
4 NET VOLUME .2 2wl
|
A4 SILICAGEL 294G
FINAL WEIGHT = g g
INITIAL WEIGHT L 07 g g
NET WEIGHT 17 ¢ g
SUBTOTAL

COMMENTS:
LABORATORY RESULTS
CONTAINER _ | 7 %~ ~ e
CONTAINER _' 12 P70 e
v~ R ll’_a'_ \.7,';-0“- vy L I s
sove, ,__‘___)_tf___ A5 a k
SyRro N W I ALY B
FRONT HALF SUBTOTAL s Y I
SDTNERPPSS I
CONTAINER "~ 5318 m
ETHER-CHLOROF ORI -

EXTRACTION- me
CONTAINER — me
BACK HALF SUBTOTAL 4523 m

TOTAL WEIGHT L5AD. 7. m
TOTAL MOISTURE 59 g

D-13




ANALYTICAL DATA

PLANT \')) Rven £

DATE lo-20 -y
- SAMPLING LOCATION " Rovnesa
SAMPLE TYPE o Sy
RUN NUHBER n)

SAMPLE BOX NUMBER ¥

cLemnup AN Ve (e

7

FRONT HALF

AGETGNE WASH OF NOZZLE. PROBE-CYCLONELBYPASS),
FLASK, FRONT HALF OF FILTER-HOLDER

B O

FILTER NUMBER ey

-
*,

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS. AND BACK
HALF-OF FICTERHOLDER  (-loc o

AGETONE-WASH-OF IMPINGERS:-CONNECTORS, ‘
AND BACK HALF OF FILTER-HOLDER

MOISTURE

IMPINGERS T
FINAL VOLUME __* ' ml
INITIAL VOLUNME _<4v 27\ ml

NET VOLUME =% % ml

SILICA GEL .
FINAL WEIGHT 25 g
INTIAL WEIGHT 20\ 8 — €
NET WEIGHT 25 g g
SUBTOTAL

COMIENTS:

LABORATORY RESULTS

M

CONTAINER __+ 1+ 2 g
CONTAINER __) 3 = R
PO U Tt LT A LT A e
Frinery I-")M_:r_ o Co A
r"\}'-’:"ﬁ'.‘.ﬁ';) Ty - . “.H:—_“
ran e Lt e
FRONT HALF SUBTOTAL R
f'-x,;‘:wg op = 126 A
CONTAINER _! 2 L. VLS g
ETHER-CHLOROFORM
EXTRACTION ng
-
CONTAINER 1 1 7. _ng
BACK HALF SUBTOTAL T om
TOTAL WEIGHT 73 L. 9 m ¥
TOTAL MOISTURE -l
g




ig@-”wﬂ- N

CLEANUP MAN /—n(_\- Yy e

FRONT HALF

PLANT
DATE lo-23-7) 4
SAMPLING LOCATION __ NVCo oy vy T
SAMPLE TYPE o N O T
7o Y
RUN NUMBER &
SAMPLE BOX NUNMBER /

ANALYTICAL DATA

COMMENTS:

LABORATORY RESULTS

. AGETONE-WASH OF NOZZLE. PROBE-CYGLONE{BYPASS), ~ CONTAINER __ ! 1~ - mg
FEASK—FRONT-HALF-OF FILTER HOLDER
l ]'t*.r'\\ i IR A -!->.-,~.‘-".:.
FILTER NUMBER /71 - "% 1 YA CONTAINER L R
LR . e ALY A - —
) sl o= V2 5T .
I Eiovewr oY ‘ | 3
R I ol
i FRONT HALF SUBTOTAL -
l BACK HALF B SR
WPINGER CONTENTS AND WATER WASH OF CONTAINER -~ 2 g
IMPINGERS. CONNECTORS, AND-BACK ETHER-CHLOROFORM"
HALFOFFILTERHOLDER “rop g EXTRACTION: mg
y/
ACETENE-WASHOF IMPINGERS: CONNECTORS. CONTAINER L L 2. g
I AND BACK HALF OF FILTERHOLDER  \Jo(y X
BACK HALF SUBTOTAL I mg
l TOTAL WEIGHT L2 2\ m
I MOISTURE
s IMPINGERS A
2 29 5 FINAL VOLUNE .
l 327 INTIAL VOLUWE _TO™> ZF o mI
2" NeTvoLuME 7 ol
I SILICA GEL . G
FINAL WEIGHT _—C g g
INITIAL WEIGHT _¢-772 _ g g 2
l NET WEIGHT g 2 TOTAL MOISTURE - 2
SUBTOTAL g
] D-15




|

|k

ANALYTICAL DATA

~TT
PLANT T T
DATE lg -2 s
SAMPLING LOCATION ___ 1N =y (D
SAMPLE TYPE DA ATAE oA
RUN NUNBER {9 )
SAMPLE BOX NUMBER 2
CLEAN-UP MAN Yoo e

FRONT HALF

ACEFORE WASH OF NOZZLE, PROBECYCLONETBYPASY,

Y Tl

~">>,

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER Qo

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. COMNECTORS:"ANDBACK
HALF-OF FILTER-HOLDER  Vrlaee

AGETONE-WASH-CFMPINGERS-CONNECTORS., .

AND BACK HALF OF FILTER'HOLDER ¢ Lo

MOISTURE
 INPINGERS R
ol FINAL VOLUME _ZT° > _ mf
4 N0, INITIAL VOLUME “TX72
/\g NETVOLUME __[( m
SILICA GEL "o
FINAL WEIGHT =Y C__ g g
INITIAL WEIGHT 2.2 g 2
NET WEIGHT el g

SUBTOTAL

COMMENTS:
LABORATORY RESULTS
CONTAINER __ | ¢ % AT Y g
_v&\n’\ﬁ'\e_ 1 ; -
CONTAINER __' & - i N mg
Freee T AoA T
ey .
FRONT HALF SUBTOTAL mg
CONTAINER __[°—_* me
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER 7 mg
BACK HALF SUBTOTAL " L5 mg
TOTAL WEIGHT 274 mg

TOTAL MOISTURE

D—16

‘-..I
{
[0




FRONT HALF

ACETONE WASH OF NOZZLE, PROBE:-CYCLONE{BYPASS)
FLASK-FRONT-HALF OFFILTER HOLDER
DAy 205 K l{.\ru?/ .
FILTER NUMBER __ /11> ot

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, ANB-BAGK-
H&t-F'OF FILTER HOLDER

e ,
R R

ACETONE-WASH-OFIMPHEERS-CONNECTORS, |

AND BACK HALF-OF-FILTERHOLDER /Y 5
MOISTURE
IMPINGERS .
o /86 FmaLvoume _7/5 q
ah 235 INTIAL VOLUME 7Y m)
__“—NETVOLUNE __/: _ mi
4 £
SILICA GEL
l FINAL WEIGHT X0.F ¢ g
INITIAL WEIGHT _ 250 g £
I NET WEIGHT - ¢ g
SUBTOTAL

ANALY
PLANT /QO e
DATE (O ~2\v- " o
 SAMPLING LOCATION "_h{?uj e (Oin. e
SAMPLE TYPE __ vt .1t - C Al i *7
RUN NUWBER (/f)
SAHPLE BOX NUWBER R
CLEAN-UP MAN e TN T

TICAL DATA
COMMENTS:
[ Y
LABORATORY RESULTS
G, g
. contamer_ (70 202
—iu\ il /:7 o
CONTAINER ! 5325 T g
P R [ T Y P T T v n
r‘.\’..'é H 57 v — 1(
EEEEE— -.-_-,.___,,,,m__h,;__.__‘)__;__-_.____n' h\’:."
DA - 2 129 e
Lzl
FRONT HALF SUBTOTAL S mg L
G,!/{}u- ned - f“?'-}.‘, Iy
I pr -
CONTAINER _/ 2 & S A ng
ETHER-CHLOROEORM
EXTRACTION. me
2y
CONTAINER L7+ —mg—
BACK HALF SUBTOTAL S04 mg
TOTAL WEIGHT 724, O ml
TOTAL MOISTURE 2~ :
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APPENDIX E
TEST LOG
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APPENDIX F
Sample Handiing Log
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APPENDIX G
PROCESS OPERATION LOG

STATEMENTS OF PROCESS RATE
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LATE T [ RCOTT == = Ty p— v
SALT - 100e by

.. STATEMENT OF PROCESS RATE : : \
- . |
Fa . . . A
C) paTE (1" Z3-774-

ll TEST NOMBER )
P

_ g ' \
l FIRM NAME bazmer— NDYITCs & 3

ADDRESS L‘ cocuvieeg i
i . .
l _ : DATA ON OPERATING CYCLE TIME

: : | ~ IDLE TIME DURING
START OF OPERATION, TIME 020 CYCLE, MINUTES -
END OF OPERATION, TIME [ 10
: T NET TIME OF o
230 - CYCLE, MINUTES 2.3

ELAPSED TIME, MINUTES
DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

I. FOR FUEL BURNING OPERATION ONLY:
Maximum Design BTU input

. Weight Attach analysis

© % Excess Alr Actual BTU input for.Test

ACFM

Gas Flow

Total BTU input for all Fuel burning equipment on a plant or premises which are
“united physically or operationally (based on permit submissions.)

Note: Include stream flow chart with proper identification of scale, ete.

JI. FOR INCINERATOR ONLY:
Weight per charge

Number of charges Type Waste
ITT. OTHER SOURCE OPERATIONS: Tevo, Cozoce 716 Tereiat L R oron B
Maé:erial ;.\LMAW\;U\,.‘,\V\.A DX asS Weight oo | Yol
Material SoThiun Ol oy 0= Weight 290 0  Drypwn S
Material - Welght __ 2% e -(4A %9 it e .
- A T 7513 Ve

~Weight

I'Iiaterial
——
Weight = 3.76& 23

Material

Include any pertinent charts or other operational data.

I certify that the above statement iSQl’\l‘]e to the best of my(kn?wledge and belief:
;4:\;!”,_—-3 (JL ‘) i . (".",f-q g

SIGNATURE

TITLE‘ Y Yot T AR L 7
XY ;

S

' . Total weight charged during test

-3




i"‘-

STATEMENT OF PROCESS RATE

. TEST NUMBER (ﬁ ' ' pate 11729 74
I FIRM NAME (P_‘}Q?m\?_.iﬂ— ]U’\)u&“—rc*_xa ¢ \ LN AFTT .‘j': »
ADDRESS (_) CACMUILLE @\M1 -
' . DATA ON OPERATINC CYCLE TIME
' IDLE TIML DURING _
' START OF OPERATION, TIME P NSO CYCLE, MINUTES ”‘
END OF OPERATION, TIME - VADD
. D NET TIME OF
ELAPSED TIME, MINUTES IPAD; CYCLE, MINUTES 20
l DATA ON MATERIAL CHARCED TO PROCESS DURING OPERATING CYCLE:
I. FOR FUEL BUR.NIN‘G OPERATION ONLY:
l Weight Attach analysis Maximum Design BTU input
% Excess Air Actual BTU input feor Test
' Gas Flow ACFM
' Total BTU input for all Fuel burning equipment on a plant or premicas wvhich are
united physically or operationally (based on permit submissions.)
l Note Include s*ream flow chart with proper identification cf scale, etc,
II. FOR INCINFERATOR ONLY:
. Total weight charged during test Welight per charge
Number of charges Type Waste
l I11. OTHER SOURCE OPERATIONS: Torew. Camoee “o TU CALLE A Awn
Material ALvwMiuwny  TROSS Weight i ‘\T}O O Ve
Material LODLLWA CANYL 0@\ DIE Weight 3000 _.’?o-uwﬁ_ﬂ
————
Material Weight 2*3¢&0 "'4/;?‘0 el
Material Weight Z 70¢2 Uz//ﬁ,
Material . _ Weight = ¥ .9 T//v/ﬁ.'

Note: Include any pertinent charts or other operational data.

SIGNATU@M (/Q A / -

1 certify that the above statement is true to the best @owledge and belief:

\%au()mugu(t-a

o=l
)
~

()




STATEMENT QF PROCESS RATE

TEST NUMBER {,a 7&@ @ " DATE _10-26-74
BOC e \:‘ TV :ﬁ:’)/

.
Ao b

"

FIRM NAME

ADDRESS Of? VO Ll @!-M Q

DATA ON OPERATING CYCLE TIME

IDLE TIME NURING

START OF OPERATION, TIME VOO O CYCLE, MINUTES
END OF OPERATION, TIME V350
— NET TIME OF
ELAPSED TIME, MINUTES 2.0 CYCLE, MINUTES PRSI
DATA ON MATERIAL CHARGED TO PROCESS DURIKG OPERATINGC CYCLE:
1. FOR FUEL BURNING OPERATION ONLY:
Welght Attach analysis Maximum Design BTU input

% Excess Air Actual BTU input feor Test

. Gas Flow . ACFM

Total BTU input for all Fuel burning equipment on a plant or premises which are
united physically or operationally (based on permit submissions.)

Note: Include stream flow chart with proper identification of scale, eic.

ITI. FOR INCINERATOR ONLY:

To!:al welght charged during test Welight per charge

Number of charges Type Waste

ITI. OTHER SOURCE OPERATIONS: | gyt CoWRanse ™0 Tudmwaes =

Material _ AL upnnypunssy  DROSS Welight 0900 "Peains

Material _SODI\WM  Cwior \DE Weight 7000 el

Material Weight /Q? 20 7
' vodoT P~ 2 lhe

Materilal . Weight

Material Welght

Note: Include any pertinent charts or other operational data.

I certify that the above statement is true to the best of my Knowledge and belief:

-
SIGNATURE 7o\ ( FOIEN ZML —

/
TITLE ::.nr_fz wiled
v N
zl . - '
_ -5




B . T
I 'TEST NUMBER (Q __ ‘ ' o pate 10 -21-74
@ e =,

| f)(\” - \ ™o, T

STATEMENT OF PROCESS RATE -

FIRM NAME Ll

l ADDRESS Uf? VORAM AN UATE £ ano

DATA ON OPERATING CYCLE TIME

l ' - - | ~ IDLE TIME DURING
START OF OPERATION, TIME O30 CYCLE, MINUTES . O
. 2 e . )
| END OF QPERATION, TIME PO LN
! | . AR NET TIME OF P
ELAPSED TIME, MINUTES 208 CYCLE, MINUTES 05
I ' ‘
.’l DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:
l I.  FOR FUEL BURNING OPERATION ONLY:
. Wedlght Attach analysis Maximum Design BTU input
. . % Excess Alr Actual BTU input for.Test
Gas Flow ACFM
. | Total BTU input for all Fuel burning equipment on a plant or premises which are
united physically or operationally (based on permit submissions.)
' "Note: Include stream flow chart with proper identification of scale, etc,
' II. FOR INCINERATOR ONLY:
Total weight charged during test Weight per charge

Type Waste

Number of charges

(TR N

Vore. CR 'c;-“.-;g:ix';, N e e o ™

II1. OTHER SOURCE OPERATIONS:
Weight DRSO Pouuns

Material _ AL wvai mpu g DRSS
Weight S0aco Poand
-

SoDlARM  CWiL o\ DE

Materilal 7
Weight = 4037 4(42.

"Material

.Weight 2 /

Material

Include any pertinent charts or other operational data.

I certify that the above statemenﬁs\;rue to the best/of my knowledge and belief:

. o SIGNATURE .’,14-.....-.__ (/Q i\
l SRR TITLE N < ©Qe T lal@

~ &0

rﬂm-.—-.__‘

' Material
al | - Weight [73.%¢0




STATEMENT OF PROCESS RATE

TEST NUMBER @ : ' ' ' DATE /o_,- 2.¢- 7%

/fgg% QB%RY\;T"—' LJ’DL)4WY2A1§¢ Lo ﬁé-2,

FIRM NAME

ADDRESS l J 20w [/} L. e m:z i r'L.

DATA ON OPERATING CYCLE TIME

~ IDLE TIME DURING
Pol & CYCLE, MINUTES

START OF OPERATION, TIME

END OF OPERATION, TIME 1355
NET TIME OF o
S OUILOy

L0 ' CYCLE, MINUTES -

ELAPSED TIME, MINUTES
DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

I.  FOR FUEL BURNING OPERATION ONLY:

- Weight Attach analysis Maximum Design BTU input

. % Excess Alr _ Actual BTU input for.Test

ACFM

Gas Flow

Total BTU input for all Fuel burning equipment on a plant or premises which are
“united physically or operationally (based on permit submissions.)

I¥. FOR INCINERATOR ONLY:
" Weight per charge

Total weight charged during test
Type Waste

Number of charges

—_
I11. OTHER SOURCE OPERATIONS' i &2l

Cuoese YO FoeuAtey A-B -
ﬁ"f—-—l,\ "L-\ VAL e TR AR Welght D 6 QO =iyt

Material

% DD im < W o RIVE Weight - \‘1 D00 2ruacd

" Weight _}_j_lw -
-a—a(a" Blyp = 41 e

Material

Material

“Weight

" Material

Weight

Material

Note: Include any pertinent charts or other operational data.

I cert:ify that the above statemeliis\true to the best of/my knowledge and ‘belief:
: ‘ ™~ ' :
SIGNATURE m ( ,Q ) LA

o7 S ~
TITLE ‘._ TN, BT
\\_—f'/ G “ - .

,__.vl:l-"f\ e,

l Note Include stream flow chart with proper identification of scale, etc.




STATEMENT OF PROCESS RATE -

@j . o o DATE ___ 10 -2~ 7\

'TEST NUMBER
FIRM NAME ' /-QLQM 5 {UD J‘:m- cr A\ Daur -
ADDRESS w()'m\-umug (( s Y :
DATA ON OPERATING CYCLE TIME
. IDLE TIME DURING
START OF OPERATION TIME . 1o CYCLE, MINUTES -
END OF OPERATION, TIME / 4D
< R NET TIME OF i
ELAPSED TIME, MINUTES 2 L CYCLE, MINUTES 2T

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

I. FOR FUEL BURNING OPERATION ONLY:

Weigﬁt Attach analysis

te?

II.

III.

Gas Flow

A Excess Air

ACFM

Maximum Design BTU input

Actual BTU input for.Test

Total BTU input for all Fuel burning equipment on a plant or premises which are

“united physically or operationally (based on permit submissions.)

Include stream flow chart with proper identification of scale, etc.

FOR INCINERATOR ONLY:
" Weight per charge

Total welght charged during test

' Number of charges _ Type ﬁéste
OTHER SOURCE OPERATIONS: -ﬁg‘;‘.‘,___ Cuae m. - gl "i;‘—"-"u-;zf e A -3 -
Material AL W e s ags 1A DRAST W_eight_ \27 0 o Pounial
" Material | Sotians CRHLOLADY Weight 1\ OI 0o Povoe S
' Material B Weight
ﬁaterial  Welight
Méter ial | Weight

Note

H Include any pertinent charts or other operational data,

I certify thar. the above statement is crue to the best of/my knowledge and belief:

STONATURE ) e C,L D A

TITL\E — uocw\uﬁ

Cad 1




STATEMENT OF PROCESS RATE -

'TEST NUMBER /;77 ' S ' . paTE 10 -0 -1y

D =
FIRM NAME /—%Cﬁ,m( — //t)‘-)\ V@ g R \ L DN 7

ff?)h#tc)‘

ADDRESS . : ": AL AL by A
DATA ON OPERATING CYCLE TIME .

- - IDLE TIME DURING
oS0 CYCLE, MINUTES - D

START OF OPERATION TIME

END OF OPERATION, TIME { 350

NET TIME OF

TN CYCLE, MINUTES LN

Lx

ELAPSED TIME, MINUTES

DATA ON MATERIAL CHARGED TO PROCESS DURiNG'OPERATING CYCLE:

I.  FOR FUEL BURNING OPERATION ONLY:

Weight Attach analysis Maximum Design BTU input

Z Excess Air

Actual BTU input for.Test

Gas Flow . ACFM

"united physically or operationally (based on permit submissions.)

Note' Include stream flow chart with proper idenpification of scale, etc,

II. FOR INCINERATOR ONLY:
" Welght per charge

Total weight charged during test

Type Waste

" Number of charges

III. OTHER SOURCE OPERATIONS f gra. Caloz - {_’_ E O FU\"{L'.‘-J?C& ced A “E} - i:'

Material A iy bt DR 0SS Weight v WA riny §

Weight' v Z-020 o=t

Material TADVARA O LAY (o
" Weight

Material

Weight

Material

Weight

Material

‘ Note. Include any pertinent charts or other operational dacah_\\ _

‘1 certify that che above statement~ iS‘true to the best of gy knowledge and belief:

SIGNATURE'\ Damiemy C,L D

\

TITLE( o\ Nwn .'.'«'?_LJ\JJ'!._Y ~

l Total BTU input for all Fuel burning equipment on a plant or premises which are

G-7

fl’—""—"‘—""-‘-—""-—.—-—- ~—‘--;



STATEMENT OF PROCESS RATE -

" TEST NUMBER C) S ' paTE __10-3\-7Y

N\ L

FIRM NAME
ADDRESS - L;jCZACLL\E-!)(_! ¢ (ﬁf)aV\rxé_

DATA ON OPERATING CYCLE TIME

IDLE TIME DURING
g 9220 CYCLE, MINUTES 9

START OF OPERATION, TIME

END OF OPERATION, TIME V0 3gq
3 NET TIME OF
CYCLE, MINUTES

i~ Q

ELAPSED TIME, MINUTES - O
DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

I. FOR FUEL BURNING OPERATION ONLY:
Maximum Design BTU input

' Weight Attach analysis

© % Excess Air Actual BTU input for.Test

Gas Flow ACFM

' Total BTU input for all Fuel burning equipment on a plant or premises which are
“united physically or operationally (based on permit submissions.)

Note' Include stream flow chart with proper identification of scale, etc.

'1I. FOR INCINERATOR ONLY:
' Weight per charge

Total welght charged during test

- \:-\ Sfoees 7T [/U TAASIIN \:m-- e T —ﬁ:V"

 Number of charges Type ﬁaste

III. OTHER SOURCE OPERATIONS : "TZ AR [ oo Cilzc ,; WU D ¢
Material _Brbmipnsprmen e AL Weight o P S > S
Material l | Weight
Material Weight
Material " Weight
Material ‘lWeight'

Note: Include any pertinent charts or other Operational data.

/“""*\
1 certify that the above statement-is true to the best of my knowledge and belief:

sxcnwgurlﬁ\~ u}w..,# (A) Q i

TITLE\QBU nﬂfLaJ\{m__
G-10

-




‘. . ’
e R N

STATEMENT OF PROCESS RATE-

.'TES’I' womer __ (9) U o pate __/0-31- 7Y
l» . . . . —

W FIRM NAME /—Qj{\.n”; o {UQUS_T\‘H ey l’r_o P Keaut ﬁ-_w
. ADDRESS (./?':4 AN AY RS ( E-'.,u ':! v, {} L

DATA ON OPERATING CYCLE TIME

l - i :  IDLE TIME DURING
START OF OPERATION, TIME \Woe s CYCLE, MINUTES . o
' END OF OPERATION, TIME e 5 '
. : L . NET TIME OF
' ELAPSED TIME, MINUTES o o CYCLE, MINUTES ES)
l DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE

I.  FOR FUEL BURNING OPERATION ONLY:

: Weight Attach analysis _ Maximum Design BTU input

' . % Excess Alr _ Actual BTU input for.Test

ACFM

Gas Flow

Total BTU input for all Fuel burning equipment on a plant or premises which are
“united physically or operationally (based on permit submissions.)

"Note: Include stream flow chart with proper identification of scale, etc.

1I. FOR INCINERATOR ONLY:
" Weight per charge

Total weight charged during test
. Type Waste

Number of charges

— -
{

TII. OTHER SOURCE OPERATIONS: | (™G mnous - Clacre, 7T e

Weight

Material

" Weight

Material

" Material  Weight

Weight

Material

Include any pertinent charts or other operational data.
I certify that the above statement 1is true to the best of/my knowledge and belief:
. | L SIGNATUQ \ Y JL'__'_J_;L;_;
. .'i‘:‘- :'. EW6;"' \ <;;ufjf&annﬂ ‘
: ) \\‘-_—-//
G-u»

' Material ALum iniuna i EvWL Weight




f
| [

STATEMENT OF PROCESS RATE -

'.'TEST wiesr (10 S . DpatE JOo-21-7

ey ' _
' FIRM NAME ' - ;D%mf("— (UD AT % ’Em e _#:-‘-/;
' ADDRESS - 'U(me._-;muﬂf @L_u, y ‘
' . | - ~ DATA ON OPERATING CYCLE TIME
' L : | IDLE TIME VDURING
START OF OPERATION, TIME B s e M CYCLE, MINUTES ¢
. END OF OPERATION, TIME VA 1
o : B NET TIME OF ,
ELAPSED TIME, MINUTES o CYCLE, MINUTES “J
'I DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:
I.  FOR FUEL BURNING OPERATION ONLY:
. Weigﬁt Attach analysis Maximum Deéign BTU input
. ’ Z EkCess Alr ' Actuéi BTU input for.Test
Gas Flow ACFM |
I Total BTU dnput for aii Fuel burning equipment on a plant t.ar'premises which are
‘united physically or operationaily (based on permit submissions.)
l "Note: Inrclude spréam flow chart with proper identif:i_.cation of scale, etc.
I1. FOR INCINERATOR ONLY:
‘. Total weight chargeé duriné test " Weight per char.ge
Number of charges | Type ﬁaste
IiI. OTHER SOURCE.-OPERATIONS‘:”":’E"."J-'L | Qoo CHotbe Vo o Dy e
Maf.erial _ ",‘.-L-V;M\.u v\_.m Yoo AL Weight < VO .-”.‘3::':::.31-,\‘-,
Material | Weight |
Material " Welight
© Welght
IWeigh.t '

Material

Include any pertinent charts or other operational data.

§ true to the best@ knowledge and belief:

1 certify that the above statement—i

_SIGNATURE«--.AL ) 4( ey

l " Material

L] . . ' ' o N n
' ’  ' e : TITLE \J g\’f/g)ﬁ)ﬁy\&‘m@,}i-

S < A
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APPENDIX H

EQU I PMENT CALIBRATION
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APPENDIX |
RELATED REPORTS




-!

Carry:

PRESURVEY REPORT

Survey Date

r—.

Survey by

Report Due

Orsat

Tape Measure

Pitot & Oraft gage
Thermometer

Tape Recorder
Camera

Calculator
Reference Reports

Government Regulations

Hon -l e

AL M TIE D

e



Giiug A’@-ﬂﬁg%}

BASIC INFORMAT ION

Name of Company \5 AR pn & T MOt E s ! lu C

Address ’L,)M TR CavA LR Y ) City ) _ State C»g “+449%3
Pras :
Plant Contact QL ;‘Lﬂz{éamq&mhl Title Ta)luper Phone (J J'?L_',/q.}l- -4 24
Send Report to ¥§B 2o~ STen Title Phone ‘
Address City State
Invoice to
Other Personnel,
(get Business cards)
This is New or existing plant. Type of plant
Geographic 1<$cation _ Altitude
-

Test areas indoor or outdoor location,
Plant Requirements: Certificate of Insurance Ye's/ No, Safety
l. Meetings . Hats___ ¥~ . Safety Glasses -~

Safety shoes . Cléthing . . Special rules
2, (QOperating Hours "L!.i.. tlo: '/'ff)t"\(. Days per week i
3. Provide Storage space . Safe ’/ . Cleanliness

Locked /l. Size space . . Work areas ~
L. Provide map of city or area ‘ . Map of plant area
5. Parking facility in plant V//‘. Near test sites__ . Number

of vehicles 3 . Passes required for men_____ . For vehicles_
6. Maiver . Allow Photographs Yes/ No [ f appr0ved./




Plant Supplies: Facilities

. Contact

1. Liaison

Helpers

Compressed air

2. Water available Distilled and Deionized
Acetone ___Amount Misc.
Nearby Motels !“K—“ﬂ' RIS /AJL) Phone
PO pner
Restaurants
Scaffolding and Platforms - Company will build Yegl// No.
Company will provide Yeg/// No.
1f not, who provides
From where
Under direction of
At cost of
Shipping methods: Via city of —_T_;%a L
Airline Pickup by
Truck v’// 5<??:La) _
To -
COMMENTS:




TESTING REQU!IREMENTS

Test Methods

Number of Tests Required

Test for

At Locations ? o

4"‘ .C;:'\".\:_‘,_.n- J:‘

Designation Code for Locations

Special Scheduling - Dates S‘ = : P
- Exempt Periods
Vehicles Required: Rent Where Phone
Rent . Where Phone
Ports & Holes: Existing Yes NéiﬁﬁCo. will provide Yes'// No
Size g‘d de No. required. Drawings for Plant

Need Measurements

Jur measurement

Power: Volts /s Hz

Duct & Stack sizes by blueprint

Covers pre-loosened by

oo Amps L

Type Plug 4

Separate circuits

Estimate of RFW Labor Required

E) Do ~Location of Fuse Box

No, of outlets

4

Estimate of Time Required

Estimate of Equipment Required

Type Filters Required

Size

Analyses Required




PROCESS

I NFORMAT ION

Block Diagram of Processes. ldentify flows, locations, stack designations -

1. Qrigin of Gas & Dust

2. Chemical reactions

.
¥

P R T i ry . w L e .
LN R S R Halgt L tll I S

ety 4 el

Hb‘" ! )

3. Product rate [0~ 2¢ v ;’L- Foremy Pl Y o
! ) ial -~ . : < "
+, Feed materials sl - R U
. Conditions - e oD
5 t ) “: S N
6. Batch cycle
o~ i
< T O
1 v
1o — ¥/ o

-



SAMPLE LOCATION SKETCHES

Include: Designation, Size, Height, Distance to internal obstruction,
Dimensions to external-obstructions, ambient conditions, duct

layout, ports, front-side-top or isometric views.

Stack section X or dia insulation : Wall

thickness

Materials of Construction

Size & Location of Ports

~
]

-




FLOW CONDITIONS

Locat ions

Ambient conditions: Temp Protection Odors

Toxic gas or dust : . Cleanliness

Dangers (no rail, slope, hot pipes, digh voltage, etc.

/.

Gases Dry Wet // Dirty
Gas conditions: Control Panei? Max Min Typical
Ibs/hr
OF or o
ACFM
SCFM
Static Pressure H20 or
Wet bulb

% Moisture

Condensation problems?

Flow Velocity

Chemical Composition

Collection Efficiency




EQUIPMENT PERFORMANCE SHEET

Date

Type of Equipment (precipifator, packed tower, scrubber, etc.)

Manufacturer's Model No. or rating

Manufacturer

Description (Cement plant, etc.)

Date installed

Date tested

Process Application (type of gas, particulate, fly ash, etc.)

Gas Composition inlet; outlet

Gas Volume (ACFM) intet; outlet

Gas Temp (°F) inlet; | £ outlet

Concentration: __inlet Efficiency |
outlet

Size Distribution:

Equipment description {(no. of fields, collectors, type of

packing, etc.)

Pressure drop




Combination of wWater Sprays & Air Tempering; Attach Data for Each
Step (on Reverse)

Composition of Refuse

¥

Normal

Seasonal Variations

Special Industrial Wastes

Scrubber Afterburner Electrostatic Precipitator

Scrubbing Water

Source = Lake Municipal River Sea Well
Availtability - Unlimited
Seasonal Limits, if Aﬁy {on Reverse)

Max imum GPM

. Cost per Million Gallons
' I Acid or Alkaline
| I Pressure
- Chemicel Problems -~ Hardness
“. -- Lorrosive
Cieanliness -- Parts per Million of Sediment

~~ Nature of Sediment

-- Sediment Seasonal

Disposal of Scrubber Matér

To Sewer To Existing Settling Pond To Proposed Settling Pond

Reuse After Existing Clarifier Reuse After New Clarifier

Collected Dust is Valuable Enough to Recover




T~ P 3 ﬁ _

Sl @G d DO N W oen o Ay
:

SPECIAL
For Coal Fired Boiler
Type of Firing -
Wet or Dry Bottom Furnace
Coal Source
Sulfur Content
Ash Content
Ultimate Analysis {on reverse)
Carbon Content of Fly Ash
Flue Gas % Excess Air
Orsat Analysis: 02 CO2 co
Collector Located Before or After Air Heater
Alternate Firing 0il, Gas, Other Coal
For Municipal incineration
Refractory or Water-walled Furnace
Type of Grate
How is gas cooled:
Water Sprays Air Tempering
GPM of Water Quantity of Ambient Air
Spray Water Pressure CFM
PSIG
Gas Cooled from °F Gas Cooled from
to °F  to




~ I -

Dust Conditions:

Max ~Min Typical
Dust conditions:
Quantity / units o
Concentration / units
Sizg %.Neight 0 - 5 microns - L

1

5

10

+ 20 microns

Specific Gravity (gm/cc)

Bulk Density {(1bs/CF)
Solubility in water
Collection efficiency

Spec. Characteristics -

10 microns

20 microns

poisonous combustible explosive

Builds up on metal surface Difficult removal

Abrasive Sticky when wet Corrosive

Reactive {e.g., Ca0) Temperature

Noxious Acid or Alkaline

T =11/

e s Rk e R e S a8 A [ T
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2 August 1974

United States Environmental Protection Agency
Region Five

One North Walker Drive
Chicago, Illinois 60606
Attention: Mr. R.E. Zylstra

Gentlemen:

REPLY TQ
ROY £ WESION, IKC
LEWIS LANE

WEST CHISTER
PENNSYLVAKIA 19300
115-892-3030 f
TELEX KUMBFR B1-5148
CARLE RDUAESS REWING

A preliminary survey of the Barmet [ndustries, Inc. Plant Number Two

was conducted by James W. Davison on 30 July 1974. The purpose of

the inspection of the Uhrichsville, Ohio processing facilities was to
determine the level of effort,the process schedules, and equipment re-
quirements to conduct a stack sampling program which includes sampling

the emissions of each of the four stacks at the plant, An investigation

of the proposed sampling sites permitted selection of sampling port
locations, and provided measurements necessary for preparation of the test-
ing program., This report provides the results of that preliminary visit,

Scrubber ''A"

The scope of the test program includes simultaneous testing before and

after the scrubber to determine the efficiency of the unit.

A suitable

"inlet' sampling location exits in ‘the horizontal duct just before the

water sprays. It will be necessary to install two sampling ports in this

duct as indicated on drawing number 1. The sampling ports should be at

90 degrees to each other at the location marked X on the duct with a black j
marker. The sampling port openings are 3 inches inside diameter, and re-

quire a three inch tong metal nipple to be welded to the opening. The

nipple should be threaded to receive a cap, No scaffolding will be required

to sample at this focation,
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,'\\:-b( ENVIRDNMENTaL  SCIENTIITS  AND  ENGINEERS

Mr. R, E, Zylstra o -2e 2 August 1974

Drawing 2 shows the location of the two existing ports which will be
suitable for test purposes, Temporary scaffoiding will be necessary
to allow one person and approximately 30 pounds of equipment to be
within three to five feet of the ports._ As shown on the drawing a
section of scaffolding can be placed so that both ports can be con-
veniently sampled. Electricity {110V - 30 amp) should be available
within 200 feet of the sampling location.

Scrubber '‘g"

Simultanegus sampling before and after the scrubber can be performed after
two sampling ports have been installed as indicated on drawing number three.
The port location is marked X on the duct with a black marker. No
scaffolding will be necessary at the inlet sampling location.

The outlet sampling location has existing ports which will be suitable
for test purposes. A temporary scaffolding arrangement similar to the
set-up provided for the other scrubber stack will be necessary. Prcbably
the same electricity source can be utilized,

Baghouse

Inlet and outlet ports have been installed to permit satisfactory simul-
taneous sampling before and after the baghouse. Scaffolding will be re-
quired at both sampling locations as indicated by drawing 5. It will be
necessary to have both sets of scaffolding in place at the same time. A
source of electricity should be available within 200 feet.

Washing - Drying Operation

The stack from the dryer hood will be sampled through two ports which will
be installed in the stack approximately 25 feet from the top of the hood.
The ports should be three inch openings with welded nipples as described
previously, Scaffolding can be supported on the building roof, and will
be required as indicated in drawing 6.

Preliminary estimates indicate that the testing will require four men
approximately two days to accomplish three test runs on each unit, Perhaps
some arrangement can be made to allow the sets of scaffolding to be moved
from stack to stack just before testing to reduce the scaffolding rental
costs.

Three of the six rotary furnaces were out of operation at the time of

the preliminary visit., The plant engineer, Mr. Al Habibabadi, indicated
that furnace C could be out of operation for some time for repairs, but
that furnace A repairs had priority and would probably be in operation

in the near future, It appears that several of the furnaces will be down
for repairs at any given time, and that we can not expect to test when

L ~13

,.
—



ROY F. WESTAON, NG,
7-‘5: ENVIRONMENTAL  GRIENTISTS AND  ENGINEERS

Mr. R. E. Zylstra -3- . 2 .August 1974

all units are operating. A decision will be required concerning the
minimum number of furnaces discharging emissions through a particular

' scrubber that will allow representative testing.

An inspection of the scrubber water clarification treatment system
suggested that greater scrubber efficiency can be maintained by proper
operation and maintenance of the clarifiers. [t appeared that the
water uses for scrubbing was saturated with solids. |t would be to
Barmet's advantage to operate the scrubber systems at optimum conditions
during testing.

A considerable amount of the fumes generated by the furnace operations
escapes the hood arrangement and escapes to the atmosphere through the
building roof and open sides. An attempt by Barmet to correct this
situation by the installation of pneumatically operated hood doors may
help this situation.

A tentative testing schedule indicates that we can be ready to conduct
this project in the latter part of August or in the first weeks of
September. This schedule is dependent upon how soon Barmet can install
the sampling ports and arrange for scaffolding. Process shutdown of
various furnaces, planned or otherwise, can also influence the proposed
schedule,

Fluoride concentrations in the emissions are suggested by area foliage
damage. The sampling train proposed can be utilized for collection of
fluorides if you feel it is pertinent.

It is assumed that the EPA Project Officer will make the necessary
I arrangements with Barmet for scheduling of the ports installation and will
arrange for a definite scheduling of testing dates, however if we can be
of any assistance in these matters we will be pleased to assist. Should
l you have any questions concerning this report, or require additional in-

formation please do not hesitate to call,

Very truly yours

mes W, Davison
Sampling Supervisor

JWD:crk
cc: Lou Terz, EPA

Al Habibabadi, Barmet
Donald Kozeni, Barmet
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Page 2 of 2

THE FOLLOWING ADDTTIONAL INFORMATI¢N SHALL BE SUBMITTED AS ATTACHMENTS:

V., DATE OF LAST CALIBRATION

1. Velocity measuring equipment ‘ .
2. Gas volume metering equipment ' .
3. Gas flow rate metering equipment .
4. Gas temperature measuring equipment .

VI, SAMPLING TRAIN INFORMATION

1. A schematic diagram of each sampling train. The name,. model
number, and date of purchase of commercially manufactured
trains should be included with the diagram.

2. The type or types of capture media to be used to collect each
gas stream pollutant.

3. Sample tube type, 1i.e., glass, teflon, stainless steel, etc.
4. Probe cleaning method and solvent to be used, if applicable.

VII.LABORATORY ANALYSIS

A description of the laboratory analysis methods to be used to
determine the concentration of each pollutant.

VIII. DATA SHEETS

A sample of all field data sheets to be used in the test -or tests.

1X. DESCRIPTION OF OPERATIONS

A description of any operation, process, or activity that could
vent exhaust gasses to the test stack. This shall include the
description and feed rate of all materials capable of producing
pollutant emissions used in each separate operation.

NOTE: All testing shall be performed at maximum rated capacity
as specified by the equipment manufacturer, or at the maximum
rate actually used in the source coperation, whichever is greater.

X. STACK AND VENT DESCRIPTION

A dimensional sketch or sketches showing the plan and elevation
view of the entire ducting and stack arrangement. The sketch

should include the relative position of all processes or operations
venting to the stack or vent to be tested. It should also include
the position of the sampling ports relative to the nearest upstream.
and downstream gas flow directional or duct dimensional change.

The sketches should include the relative positien, type, and manufacturer's

" ¢laimed efficiency of all gas cleaning equipment.

A cross sectional dimensional sketch of the stack or duct at the
sampling ports, showing position of sampling peints. In the case
of a rectangular duct, show division of duct into cqual areas.
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VI,

DATE OF LAST CALIBRATION

I.

2.

3.
b,

Velocity measuring equipment - 9/4/74

Gas volume metering equipment - RAC Control Box Mo, 1226 - 9/7/7h

No. 1205 - 9/24/74
No. 1227 - 8/28/74
No., 1225 - 8/26/7h4
No. 1204 -

8/27/74
Gas flow rate metering equipment ~ Same as above

Gas temperature measuring equipment - 9/5/7h

SAMPLING TRAIN INFORMAT ION

]-

A schematic diagram of each sampling train. The name, model
number, and date of purchase of commercially manufactured
trains should be included with the diagram..... JAttached.

The type of types of capture media to be used to collect each
gas stream pollutant,

a. Particulate - Alundum medium porosity ceramic thimbles backed
by 47 mm gelman glass fiber type A filters.

b, HCt - Distilled Water

c. AICl, - Distilled Water

d. Fluorides - Distilled Water

e. Cyanides - Sodium hydroxide solution

Sample tube type, i.e., glass, teflon, stainless steel, etc.

Nozzle - Stainless steel

Probe - Inconel

Thimble - Ceramic

Filter - Glass Fiber

Tubing - Teflon

Impingers & connectors -~ Glass

Probe cleaning method and solvent to be used, if applicable,

Nozzle - Acetone & brush
Probe {behind filter) - Distilled water

[ -23




VI,

VI,

LABORATORY ANALYSIS

2,

5.

Particulate - ASME power test codes PTC 27, 1957,''Determining

Dust Concentration in a Gas Stream'.

HCl - L.A. A.P,C.D., 1972, Method 5.4.10.3

———

Lg

o1

Chloride by Standard Methods for the Examination of Water
and Wastewater, 13th Edition, 1971, Method..,112-B, Mercuric
Nitrate Method.

b, Aluminum by atomic adsorption,

Fluoride - Standard Methods, 13th Edition, 1971, Method....121-8B,
Electrode Method. Preliminary distillation step (Method 121-A}
preceeds analysis.

Cyanide - Standard Methods, 13th Edition, 1971, Method...207-C,
Specific lon Probe.

DATA SHEETS

See Attached Sheets

DESCRIPTION OF OPERATIONS

7.

Origin of gas and dust: rotary furnaces,

Chemical reactions: dross + NaCl + Heat —= Purified Al

Feed Materials: dross + NaCl (Feed rate not known by contractor
at this time)

Product rate: 10-20 tons/day aluminum

Conditions: three furnaces/scrubber (2-8' dia. and 1-10' dia.)

Batch cycles: 8' dia. furnaces - 3/day
10! dia, furnaces -~ 2/day

All process parameters will be monitored during the tests.

STACK AND VENT DESCRIPTION

See attached sketches.
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APPENDIX J

SAMPLE CALCULATIONS




Particlilate Calculations

Example: Run 1, Scrubber Number Twe Inlet

1.

Volume of dry gas sampled at standard conditions: 70°F, 29.92 in.

Hg, cu.ft.

P
17.7 x v (P, + 137g)  17.7 x 63.597(30.34 +-

v = = 7
Mg (T_+ 560) (79.1 + L60)

405 )
13.6

63.42 cu.ft.

1l

Volume of water vapor at 70°F and 29.92 in. Hg, cu.ft.

Vw = 0,0474 x Vw = 00,0474 x LO = 1.896
gas
Percent moisture in stack gas.
100 x VW
o _ gas . _100 x1,896
Moo=y oy 63.542 +1.896 z.90
m w
std gas
Mole fraction of dry gas.
_ 100 - %M _ 100 -2.90
M¢ = o0 T 700 = 0.371

Average molecular weight of dry stack gas.

= (° bh s 32 5 o 28

de = (A,co2 X 100) (4,02 x 3550t [(Aco + /QNZ) X ‘136]
b 32_ 28 -

(1 .hx To0) * (17.8 x 100) + [(o.u + 80.4% 150 = 28,936

Molecular weight of stack gas.

MA = Mg x M+ 18 (1 - Md) = 28.936 x .97t + 18 (1 -.97

)

28.579




7. Stack velocity at stack conditions, fpm

Vg = 4359 \/APS x (T  + 460) [PS X MW

1

i 19.4
339 x 13.% [30.3 x28.58

8. Stack gas volume at standard conditions®, SCFM

0.123 x VS X As X Md

1/2

1

= 2881,1fpm

0.123 x2881,1x1256.6 x .971x 30.3

Q = (7, + 560)

14584 SCFM

9. Percent lsckinetic

(438.3+ 460)

< (.188)% ©

~, V -
o o 132X (T, * B60) x 1032 x (438.3+ 460) x 63.42
? vs X Tt X PS X My x (Dn)? T 2881.,1x180 x 30.3 x .971
= 109.0

*700F, 29.92 in Hg

J-2
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10.

11,

12.

13,

14,

]50

16.

¥
Particulate: ASME-PTC-27, gr/SCF, Dry Basis

¢ = 0.0154 M _ 0,014 x 1215: = 0.4409 gr/SCF
as v 63.42
m
std

Particulate: EPA-5, gr/SCF, Dry Basis

- Me _ 1929.5  _
Ces = 00,0154 » = 0,0154 x 53,542 = 00,4685 gr/SCF
mstd

Particulate: Total, gr/SCF, Dry Basis

- My - 2193.1
C]S = 0,0154 v = 0.0154 x €302 = 00,5325 gr/scf
m
std

Particulate: ASME-PTC 27, gr/ACF
17.7 x C4g x Py x Md  _ 17.7 x 4409 x 30.3 x .971

¢
aa

T+ 460 (438.3 + 460)

0.2555 gr/ACF

Particulate: EPA-5, gr/ACF
17.7 x CeS x P ox Md  _ 17.7 x L4685 x 30.3 x .971

C =
ea

T+ 460 438.8 + 460

n

0.2714 gr/ACF
Particulate: Total, gr/ACF

Cta

17.7 x Cts X PS x Md - 1.7 x .5325 x 30.3 x .971

T+ 460 ' 438.8 + 460

0.3085 gr/ACF

N

Particulate: ASME-PTC 27, 1b/hr
PMR, = 0.00857 x €, x Q =
0.00857 x L4409 x 14584 = 55,11 1b/hr

*20°F, 29.92 in. Hg

J-3
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17.

18.

19.

20,

21,

Particulate:

EPA-S, 1b/hr

PHRe = 0,00857 x ces x Q. =

0.00857 x .4685 x 14584

Particulate;

5

58.56 1b/hr

Total, 1b/hr

PMR, = 0,00857 x Ctsx_ Q =

S

0.00857 x .5325 x 14584 = 66.55 lb/hr

Particulate:

Mac = PMR,

Mc

Particulate:

= PMR
=]
Mc

ec

Particulate:

Mtc
Mc

PMR ¢

ASME-PTC 27, 1b/ton charge
55.11

3.7565

14,67 Ib/ton charge

EPA-5, tb/ton charge

58.56
3.7565

15.59 Ib/ton charge

Total, 1b/ton charge

= 66,55 = 17.72 lb/ton charge

3.7565

J-h




Particulate and Gaseous Contaminants

Run 1, Scrubber #2 Inlet

Particulate Fraction:

1, Chiorides, sig/m’ |
Chlorides = 35310><C\C,h'°”°'eSTl = 35310 x 2L2=— - 208785.
Mstd 63.42
2. Fluorides, ju.g/m3
Fluorides = 35310x£F—\',‘~‘—‘i‘—d-e-;l- = 35310 x é-;%—= 595.
o .
std
3. Aluminum,_;&g/m3
Al = 35310 x B o gg3i0 . 12H o s,
v 63.42
m
std
L, Lead,f.\g/m3 .
b = 35310 x CEEL = 35390 x 22:8 . qua70,
v 63,42
m
std
5. Cadmium,’ug/m3
_ [cd 0.01
€d = 35310 x v = 35310 x 63.42 = 5.6
Mg d
6. Strontium, ’ug/m3 )
_ rsrl 0.0 ~
Sr = 35310 x v 35310 x €300 = 0,0
m .
std
Gaseous Fraction:
1. Hydrogen Ch]oride,;4g/m3
HOL = 35310x5—“£ﬂ— - 3531ox%§'—'%_*— - 8820,
m -
std
2, Chlorides,j.:.g/m3
Chlorides = 35310x£9-3—'—951$§]— = 35310 x S = 1.
o .
std
J-5




. 3
3. Fluorides, pag/m
, [Fluorideél_ 2 4,8
Fluorides = 35310 x = 35310 x = = 1380,
v 63.42
m
std
b4, Cyanide, jug/m3
~ fend 0.0
CN = 35310 x m = 35310 x EETEE = 0.0
Mstd
5. Aluminum,r\g/m3
a CA1l 0.40
AI - 35310 X V = 353]0 X 63.42 2250
m
std
3
6. Lead, ng/m
N [P 0,04
Pb = 35310 «x V*——' = 35310 «x EETHE = 22,
m
std
7. Cadrnium,ﬁg/m3
B fed) 0.016 N
d = 35310 «x v = 35310 X ey~ 8.9
Ms ¢ d
8. Strontium,/ug/m3
sy L 0.0 _
Sr = 35310 v - 35310 x EETHE" = 0,0
Mg td
Total Particulate and Gaseous Contaminants:
1. Hydrogen Chloride,,ug/m3
Hel = Hclg = 8820
2. Chlorides, fug/m3
Chlorides = Chloridesp + Chloridesg = 208785 + 117475 = 326260
3. Fluorides,fxg/m3
Fluorides = = 595 + 1380 = 1975,

Fluoridesp+ Fluorides

J-6
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7.

[

Cyanide,fxg/m3

CN = Cyanide
g
. 3
A]umlnum,/ug/m
Al = Al + Al
p g
3
Lead, /ug/m
Pb = Pb_+ Pb
p g
Cadmium,}ig/m3
Cd = Cd + Cd
p g

Strontium,ﬁg/m

Sr = Sr_+ 5r
P 9

[

0.0

69hk5 + 225 = 7170,

14270 + 22

= 14292

5.6 +8,9 = 14,5

0.0 + 0.0

= 0,0

3-7
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OHIO EPA REGULATIONS

- -




Regulations of the Ohio Air Pollution Control Board

EP-11-11, Restriction of emission of particulate matter from industrial

processes.
(A) General provisions.

(1) This regulation applies to any operation, process, or activity from which
particulate matter is emitted except (a) the burning of fuel for the primary
purpose of producing heat or power by indirect heating in which the products

of combustion do not come into direct contact with process materials, (b) the

burning of refuse, and {(c) the processing of salvageable material by burning.

(2) Emission restriction requirements for sources not exempted under subsection
(A) (1) above are specified in Figure Il and in Tabie . Ffigure il relates Un-
controlled Mass Rate of Emission (abscissa) to maximum allowabie mass rate of
emission (ordinate). Table | relates process weight rate to maximum aliowable
mass rate of emission. Figure |l shall apply where the Uncontrolled Mass Rate
of Emission can be ascertained by an acceptable method, such as stack tests,
materials balance, or application of an emission factor characterization from

a reference such as U.S. EPA Publication EP-42, Compilation of Air Poliutant
Emission Factors, 2nd Edition, April, 1973. Table 1 shall apply in Priority

| regions where the Uncontrolled Mass Rate of Emission cannot be ascertained

by an acceptable method. In Priority | regions, where both the process weight
rate and the Uncontrolled Mass Rate of Emissions can be determined for a source,
the more stringent of the applicable values from Figure |1 and Table [ shall
govern that source.

(3) Compliance with the limits specified in section (B) of this regulation
shall be determined by sampling and other measurements made at the air con-

tamination source or sources prior. to the point at which air contaminants are

K-1
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emitted to the atmosphere. The uncontrolled mass rate of emission may be
determined by sampling in the stack upstream from the inlet of the control
equipment. Estimating techniques approved by the Board may be substituted
for the above required source testing.

(4) The amount of particulate matter emitted shall be determined by test
methods 1 through 5 set forth in the Appendix on Test Methods to 40 CFR,
Part 60 - Standards of Performance for New Stationary Sources, as amended,
with any modifications required by specific sampling needs or conditions.
The Director may refuse to accept the results of test conducted without a
prior review of the test specifications by an Ohio EPA District Office or
delegate agency. Test specifications must be submitted for this purpose at
least 30 days before the proposed test date,

(5} For purposes of Figure |l, the total uncontrolled mass rate of emission
from all similar process units at a plant, such units being united either
physically or operationally, or otherwise located in close proximity to each
other, shall be used for determining the maximum allowable mass rate of emission

of particulate matter that passes through a stack or stacks.

r IR RALY L] PRI B E TS -hanie Wi J__ 4 s eTa3l 1 [RAT]) 1 4 9 urems
T HE LY

FOURDS PER MR

A = FAXDUN ALLOVABLE MASD RATE OF IMISSIOR OF PARTICULATE MATTIR IN

i~ GCURVE P=1
-t
y .
H T
¥ 1 H
L) 1 I1 1
Fl pet
4 (R} - COLLICTOR EFFICIENCY REQUIRED {$} I
. i
= fu-A) x 100 1]
i i
-~ 800 xm  mw = "] AxXS dooce  sogoco | o003 1,000 000

U« IDICONTROLLED MAS3 RATE OF EMTCOIO0N - FOURDS FER BOUR
EeE 11
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(6) For purposes‘of Table 1, process weight per hour is the total weight of
all materials introduced into any single, specific process that may cause any
emission of particulate matter. Solid fuels charged will be considered as part
of the process weight, but liquid and gaseous fuels and cémbustion air will
not. For a cyclical or batch operation, the process weight per hour will be
derived by dividing the total process weight by the number of hours in one
complete operation from the beginning of any given process to the completion
thereof, excluding any time during which the equipment is idle. For a con-
tinuous operation, the process weight per hour will be derived by dividing the

process weight for a typical period to time.

TABLE }

ALLOWABLE RATE OF EMISSION BASED ON
PROCESS WEIGHT RATE

PROCESS WEIGHT  RATE OF PROCESS WEIGHT  RATE OF

RATE JEMISSION RATE EMISSION .
Lb/Hr  Tops/He __ Lb/Mr Lb/dr  Tons/Hr  Lb/Mr
106 005 0.551 16,000 8.00 16.5
W 010 0.877 18,000 9.00 17.9
00 020 1.40 20,000 10. 18.2
g0 030 1.83 30,000 15. 5.2
800 0.40 .71 45,000 20. 30.5
1,000 050 2.58 50,000 2. 35.4
1500 075 3.38 60,000 30. 0.0
2000 100 4,10 76,000 3. 4.3
2500 1.2 47 80,000 40, 425
3000 156 5.38 90,000 85, 416
350 LS 5.95 100,000 50, e
4000 280 6.52 120,000 £0. 46.3
5000 250 758 140,000 70. 47.8
6,000 300 8.56 160,000 80. 40.0
7.000 350 9.49 200000 100, 51.2
3000 450 104 1,000000 500 £3.0
$000 450 11.2 2,000,000 1,000. 776
10,000 500 120 6,000,000  3,000. 52.7

1,000 6.00 136

(B) Emission limitations.
(1) No person shall cause, suffer, allow, or permit the emission of particulate

matter in any one hour from any source in excess of the amount shown in the

following Figure 11.
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(2) A)] persons located within air quality control regions classified as

Priority | Regions shall attain or exceed that degree of emission reduction

specified by Curve P-1 by the effective date of this regulation.

(3) A1l persons located within air quality control regions classified as
Priority |1 and 111 Regions shall attain or exceed that degree of emission
reduction specified by Curve P-2 by the effective date of this regulation.

{4) Al persons located within air quality control regions classified as
Priority |l and 111 Regions shall attain or exceed, no later than July 1, 1975,
that degree of emission reduction specified by Curve P-1.

AP-3-07. Control of visible air contaminants from stationary sources.

(A} Emission limitation.

(1) No person shall discharge into the atmosphere from any single source of
emission whatsoever any air contaminant of a shade or density equal to or darker
than that designated as No. 1 on the Ringelmann Chart or 20 percent opacity, ex-
cept as set forth in subsection (A} (2) and section (B) of this regulation.

{(2) A person may discharge into the atmosphere from any single source of
emission for a period of periods aggregating not more than three minutes in

any sixty minutes or for a period of time deemed necessary by the Board, air
contaminants of a shade or density not darker than No. 3 on the Ringelmann

Chart or 60 percent opacity.

(8) Uncombined water.

It shal]l be deemed not to be a violation of this reguiation where the pre-
sence of uncombined water is the only reason for failure of an emission to

meet the requirements of this regulation.

(Adopted January 28, 1972; effective February 15, 1972).
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