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REFERENCE 8

PM emission rate

Run # Total PM (lb/hr) Filt. (mQ) Cond. (mg)
1 416 13.5 23.2
2 1.657 18 5.1
3 1.084 12.3 3.1
4 1.725 15.9 7.2
5 1.561 11.5 8.9
6 1.801 10.2 13.3
7 1.058 8.6 1.8
8 1.373 10.2 3.8
9 1.248 9.3 3.6
Filt. PM (lb/hr) Cond. PM (Ib/hr) Process rate (TPH feed)
1.53 2.63 7.81
1.29 0.37
0.87 0.22
1.19 0.54 7.66
0.88 0.68
0.78 1.02
0.87 0.18 7.81
1.00 0.37
0.90 0.35
Emission factors
Filt. PM (Ib/ton) Cond. Inorg. PM (Ib/ton)
RUN 1 0.47 0.41
RUN 2 0.37 0.29
RUN 3 0.36 0.12
O 40 0,27
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TEST REPORT:

PARTICULATE EMISSIONS -
ELECTRIC CARBIDE FURNACE

1.0 Introduction.

The electric carbide furnace is owned and operated by
the Midwest Carbide Corporation's Pryor Division. It is
located about three miles east and two miles south of Pryor,
Oklahoma, Mays County.

The organization performing the particulate emissions
tests was Stuever & Associates, a consulting engineering firm
who specializes in environmental pollution control "and manu-
facturing process design. The tests were under the personal
direction of Joseph H. Stuever, P.E.; he was assisted by E.
Frank Stinson, Ph.D.; Mike Salva, Engineer, and Lawrence C.
Thompson, Technician. Mr. Stuever has performed field tests
such as this for the past five years and has over 20 years
of field test experience in various fields of engineering.
Dr. Stinson is a chemist of some 40 years experience, and was
in charge of all samples from their acquisition to their final
analysis.

The carbide manufacturing process was under the direct
supervision of the plant manager, Merril L. Stott, and the
production and process information as reported by him is en-
closed as Appendix B.

It should be noted that the original data sheets and
calculated data are enclosed in Appendix A. These have been
summarized in Section 2.0 "Emission Summary'' and Section 4.0
"General Data Summary(ies)."

The purpose of these tests was to ascertain that the
particulate emissions did not exceed the allowable emissions
as stated in Regulation #8, Oklahoma State Department of
Health Bulletin 0550 dated July 1, 1976. This testing was
also directed by EPA order of August &4, 1977.

The Envirommental Protection Agency was represented by
Mr. G. Willie Kelley, Environmental Engineer, Region VI,
Dallas, Texas. The Oklahoma State Department of Health was
represented by Mr. Grant C. Marburger, Oklahoma City, Oklahoma.

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive -Oklahoma City, Oklahoma 73132 -405-721-1171
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2,0 Summary.

2.1 Allowable Emissions.

In accordance with Regulation #8, OSDH Bulletin 0550,
1 July 1976, the allowable emissions are determined by the
process flow rate in tons per hour. The formula that is

used is
t Ea = h.lO(P)'67 where

Ea = allowable emissions in
pounds per hour

P = process flow rate in tons
per hour .

From the data presented in Appendix B, Page B-4, the
average process flow rate during the testing was 7.76 tons
per hour. This gives an allowable emission of 16.18 pounds
per hour.

2.2 Actual Emissions.

The particulate collection system consiste of three sep-
arate baghouses which control the total flow from the one
electric carbide furnace. Figure 2.2.1 indicates the general
flow arrangement. In order to determine the total particulate
emissions, it was necessary to test the gas flow from each of
the three baghouses. The emission rates found in each case
are summarized in Table 2.2.1 below.

- Table 2.2.1

Total Particulate Emissions(l)

Stack Location Run # Emission Rate Stack Total
(#/hr) Avg. (#/hr) _(#/hr)
A. Stack #1 1 4,160
Fuller 2 1.657
(east stack) 3 1.084
2.300
B. Stack #2 4 1.725
Fuller 5 1.561
(middle) 6 1.801
1.696
C. Stack #3 7 1.058
Wheelabrator 8 1.373
(west) 9 1.248 -
1.226
_ 5,222(2)
Stuever & Associates CONSULTING  ENGINEERS
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NOTE (1): This is a table of the total emissions from all 3
stacks as indicated, i.e., average of 3 test runs
per stack. '

(2): This actual rate of 5.222 #/hr is considerable less
than the allowable rate of 16.18 #/hr indicated
in Paragraph 2.1 above. E

The details of the test results are included in Sectioh
4.0 following and in the Appendices of the report.

3.0 Details of Test Procedure.

3.1 Stack Description.

The details of the stacks are included in Appendix D of
this report. The stack used on the two Fuller Pulse Jet bag-
houses was a temporary stack installed for these tests and is
dimensioned on the drawing in Appendix D. It is a horizontal
rectangular duct about 32 feet long, 80 inches high, and 54
inches wide. .

The Wheelabrator was tested on the suction side of the
fan coming off the baghouse and before entry into a large -—
plenum prior to the fan. This test point is shown in a sketch
in Appendix D and a copy of a photograph of the site.

All three series of test points qualify to requirements
of Method #1, 40 CFR Part 60, Appendix A.

3.2 Process Description. — —

The process has been described by Midwest Carbide Cor-
poration in Appendix B of this report, partially quoted below:

"...The process involved an electric furnace
operation for production of calcium carbide.

A weighed ratio of pebble lime and petroleum
coke is charged into a circular three-phase furnace
and heated to produce calcium carbide. This is in
a molten stage as it is tapped from the furnace at
periodic intervals, solidifies and is then crushed
and sized.

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive-Oklahoma City, Oklahoma 73132405-721-1171




Figure 2.2.1
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Emissions from the charge bed are collected by
three baghouse collectors and these are composed of
two Fuller plenum pulse and one Wheelabrator shaker
collecters- '

The dust particulate collected by the baghouse
is composed basically of- lime and free carbon. This
material has been certified by Oklahoma State Uni-
versity as suitable for use as agricultural lime. ,
It is blended into our furnace charge and consumed. ' 1

~hali

by the electrical KW input. Our Pryor furnace has

a maximum transformer rating of 18.5 MW. The normal
maximum operating level is 15.0 = 15.5 MW and this
was the actual operating level of the process during
the tests..." *

There is no hydrocarbon combustion in the process.
Therefore, very little moisture is generated, the only mois-
ture available being atmospheric moisture and moisture which
is hygroscopically taken up by the lime feed prior to its

g The rating of an electric furnace is denoted
ﬂ jntroduction into the process.

There is some generation of CO in the process, which is
burned to CO2 above the process feed surface in the furnace.
This reaction explains the CO2 level in the exit gases.

g 3.3 Sampling Train.
The sampling train that was used is identical to that
shown in Figure 5-1 Particulate-sampling train, with the
ﬂ following exceptions.

IMPINGER TRAIN OPTIONAL. MAY BE REPLACED
BY AN EQUIVALENT CINDENSER

’ﬂ HEATED AREA FILTER HOLDER [/ THERMOMETER  CHECK

VALVE
[ —~
=

e b= gk o o -VACUUM
i 4 |f LIN

FEVERSE-TYPE £

A10F TUBE

-

-
' /
PITOT MANOMETER IMPINGERS ICE BATH
BY-PASS VALVE

ORIFICE
- (@
s VACUUM
] ' GAUGE
s - MAIN VALVE
li THERMOMETERS A
ll,_ DRY TEST METER AIR-TIGHT
. PUMP
t“ Figure 5-1, Partlculate-sampling train.
;] Stuever & Associates CONSULTING ENGINEERS
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(a) The check valve as shown was not used.

(b) The "in" and "out" temperature indicators have
been replaced by a thermocouple(s) circuit which
gives automatically the average of the two points.

(c) The temperature of the gas exiting the oven (filter
area) was recorded. ‘

Al vacuum check was made for the entire sampling train
at the beginning and end of each test run.

3.4 Laboratory Technigue.

The train was disassembled after each run. The moisture
gain-was measured..-The water from lmpingers #1, #2 and #3

was retained for further analysis and determination of total

solids gained. The filter was removed and placed in its in-
dividual plastic container for shipment to the laboratory.
The entry side of the filter holder, the glass elbow (probe
to filter holder) and the probe were washed with generous
amounts of acetone. The probe was further rodded out with a
clean nylon brush, emptying any particulate into the acetone .
container and the brush was washed with acetone into the con-
tainer. The probe washings were held in a 300 ml glass
stoppered bottle for transportation to the laboratory. Each
impinger water sample was contained in a 500 ml high density
polyethylene bottle for transport to the laboratory.

The samples were evaporéted in 250 ml beakers at 100°C
to 1049C in a ventilated area to dryness. The beakers were
dessicated and weighed at approximately 530°R.

The filters were dessicated and weighed repeatedly, until
no additional weight loss was observed, as was done to estab-
lish their tare weights.

2,5 Sampie Calculations.

Run #1 sample calculations are shown in Appendix E. All
other calculations followed the same procedure. Since Runs
7, 8 and 9 were at the negative side of the fan, the baromet-
ric pressure was adjusted downward for stack pressure. The
barometric and stack pressures were assumed to be identical
for Runs l-6, since no back pressure on the stack existed.

Stuever & Associates CONSULTING  ENGINEERS
5815 Melton Drive -Oklahoma City, Oklahoma 73132 -405:721-1171
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4.0 Detailed Operational Test Data.

4,1 Introduction.

The following series of' tables show details and signifi-
cant data which was briefly summarized in Section 2.0. All _
of this data is available or shown in the data shezets in 3
Appendix A.

4,2 Air Flow.

The total air flow of the system has always been of some
interest to Midwest Carbide and is a great contributing factor
to the emission rate calculation of this installation. It 1is
summarized in Table 4.2.1 below.

! Table 4.2.1
Air Flow Data
g | Run # ACFM DSCFM Total DSCFM
Baghouse #1 1 52,881 33,660
a Fuller 2 53,157 33,837
East Fan 3 50,882 32,507
g Average 52,307 33,334 B
Baghouse #2 4 46,425 30,093
Fgller 5 45,959 30,199
§ Mid le Fan 6 44,668 29,022
] Average 45,684 29,771
) Baghouse #3 7 68,012 43,621
Wheelabrator 8 70,677 44,925
West Fan 9 64,663 40,404
” Average 67,784 76,318 139,423
) r’”f’;’#ﬁj_' '”_ (8,365 x lO6
p i(ﬂg(’ﬂg DSCFH)
g | |
Stuever & Associates CONSULTING ENGINEERS
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4.3 Moisture.

The emission gases contained very little moisture as
indicated in the table below.

Table &4.3.1

Moisture Content: Emission Gas

Run # Moisture Content
7 @ STP Average
1. 2.06
2. 2.16
3. 1.72
4, 1.45
5. 1.17
6. 1.27
7. 1.47
8. 1.43
9. 1.55 1.59

4.4 Particulate Concentrations.

The particulate concentrations were extremely low, in-
dicating a good performance by the baghouse collecting system.
These concentrations are shown in Table 4.4.1 following. The
concentrations have been expressed both in grains per dry
standard cubic feet and in pounds per dry standard cubic feet.
The latter number is directly related to the dry standard
cubic feet per hour of total air flow.

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive -Oklahoma City, Oklahoma 73132 -405-721-1171
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g Table 4.4.1
Particulate Emissions Concentration
![ Run No. Concentration Concentratiou6 Average4
(gr/dscf) (#/dscf x 10~°) #/dscf
! 1. 00 44— 2.06
- 2. 0.0057 0.81
3. 0.00389 0.56
a Average  0.0080 1.14
4, 0.00669 0.96
1 5. . 0.00603 0.86 -
' 6. 0.00724 1.03
! Average 0.00665 0.950
| 7. 0.00283 0.404
; 8. 0.00357 0.510
! 9. 0.00360 0.514
Average 0.00333 0.476
! Three-Stack Average: 0.855 x 1076
! #/dsct
; 4.5 Particulate Breakdown.
The particulate was accumulated from three basic areas
: of the test sampling train. The probe washing, the filter
! and the impinger water. This is in accordance with the di-
rections of OSDH Regulation #8.
] Table 4.5.1 contains the probe washing data. Table 4.5.2

contains the filter data. Table 4.5.3 contains the impinger
water data.

ﬂ Stuever & Associates CONSULTING ENGINEERS
: 5815 Melton Drive - Okiahoma City, Oklahema 73132 -405-721-1171




Table 4.5.1

Probe Washings:

Particulate

10

Run No. Total Solid Blank Weight(l) Weight Gain
(milligrams) (milligrams) (millipgrams)
1. 13.19 1.2 (165) 12.7
B. 18.8 1.2 (178) 17.6
R 3. 8.8 1.2 (140) 7.6
4 b 12.5 1.2 (156) 11.3
5. 5.4 0.8 (81) 4.6
6. 8.9 0.8 (83) 8.1
7. 8.6 0.4 (50) 8.2
i 8. 8.9 1.0 (125) 7.9
? 9. 8.0 1.0 (132) 7.0

(1) Based on a blank having a solids content of 7 X 10'6g/l
and amount of acetone %in ml) used for wash shown in

Table 4.5.2

Filters: Particulate

Run No. Final Weight Original Weight Weight Gain

(mg) {ug) (mg)

1. 738.1 737.3 0.8

] 2. 734.4 734.0 0.4

3. 748.0 742.3 4.7

G4 761.6 757.0 4.6

: 5. 754.8 747.9 6.9

l 6. 747.9 745.8 2.1

; 7. 727 .4 727.0 0.4

5 8. 750. 3 748.3 2.3

! 9. 750.3 748.3 2.3
; Stvever & Associates CONSULTING ENGINEERS

5815 Melton Drive-Qklahoma City, Oklahoma 73132 -405-721-1171
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Impingers #l and #2: Particulate

Impingzer #1 Impinger #2

Run Total Blank® — Weight Total  Blank®  Weight

No. Weight Weight Gain Weight Weight Gain

. (mg) (mg) (mg) (mg) (mg) (mg)
1 9.6 0.8 (140) 8.8 15.4 1.0 (172) 1l4.4
2 4.6 1.0 (160) 3.6 2.4 0.9 (158) 1.5
3 2.3 1.0 (160) 1.3 2.7 0.9 (153) 1.8
4 5.3 0.9 (154) 4.4 3.7 0.9 (154) 2.8
5. 6.7 0.9 (152) 5.8 4.0 0.9 (154) 3.1
6 7.5 0.9 (150) 6.6 6.6 0.9 (154) 6.7
7 1.9 0.9 (150) 1.0 1.7 0.9 (157) 0.8
8 3.8 0.9 (150) 2.9 1.8 0.9 (156) 0.9
9 4,0 0.9 (151) 3.1 1.4 0.9 (152) 0.5

% The blank weight is based on a blank which had a total
soli?s of 6 x 106 g/ml., The sample size is shown in
in ml.

i

Table 4.5.4

Total Summary: Particulate

Run No. Probe Filter Impinger Total
(mg) (mg) (mg, (mg)

1. 12.7 0.8 23.2 36.7
2. 17.6 0.4 5.1 23.1
3. 7.6 4.7 3.1 15.4
4. 11.3 4.6 7.2 23.1
5. 4,6 6.9 8.9- 21.2
6. 8.1 2.1 .13.3 24.3
7. 8.2 0.4 1.8 10.8
8. 7.9 2.3 3.8 14.0
9. 7.0 2.3 3.6 12.9

Stuever & Associates CONSULTING  ENGINEERS
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5.0 Chronological Chain of Events.

The test was conducted and analyses made in the following

chronological order.

April 17, 1978,

0730 hours:
|

1300 hours:

1757 hours:

2151 hours:

April 18, 1978.

0730 hours:

0931 hours:

1247 hours:

1558 hours:

2030 hours:

April 19, 1978.

0730 hours:

Stuever & Associates CONSULTING  ENGINEERS
5815 Melton Drive -Oklohoma City, Oklahoma 73132 -405-721-1171

about 1117 hours,

Arrived on site and began set-up of equip-
ment including velocity profile on East or
#1 stack.

Started first test run on #l stack; completed
about 1646 hours. Cloudy and cool, very
humid,

Started second run on #l stack; interrupted
by thunderstorm including downpour. Finished
test at 2043 hours. :

Started third test run on #1 stack, finishing
about 2337 hours. Quit testing operations
for this day.

On site. (During night--2400 hours to 0730
hours--MWC had moved temporary stack to #2
(middle) stack.) .

Started first test rum on #2 stack, finishing
Started second test run on #2 stack, finishing
about 1433 hours.

Started third test run on #2 stack, finishing
about 1738 hours.

Had completed most of shift of equipment to
#3 stack and called it a day for test operations.

Arrived on site. Platforms to provide access
to #3 (west) stack were inadequate; started
to erect additional scaffolding. -
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May 19, 1978 (contd.)

1016 hours: Started first test run on #3 stack, finishing
at 1236 hours.

1340 hours: Started second test run on #3 stack, finishing
at 1532 hours.

1643 hours: Started third test run on #3 stack, finishing
at 1827 hours. (Completed tear-down of
equipment and loading about 2100 hours.)

1900 hours: Dr. Stinson left for Oklahoma City with
samples, filters for laboratory work.

-

May 20, 21, 22, 1978.

The samples were processed through the 1a50ratory phase
and the analysis of test data was completed.

s, 25

Joseph H. Stﬁever, P.E.

JOSEPH H. i‘
STUEVER [

A S5 f‘,,
: S

S e
TN AR,
B N A N T I

LR
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APPENDIX A

Data Sheets and Calculations
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' APPENDIX B

Process Information and Data

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive -Oklohoma City, Oklahoma 73132 -405-721-1171
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~ Midwest Carbide Corporation

SHAWINIGAN PRODUCYS CORPOGATION . - PRYOR DIVISION OF
thh CHARLOTTE PLACE . SHAWINIGAN CARBIDE

ENGLEWOOD CLIFFS, NEW JERSEY P O.BOX 518

PRYOR, OKLAHOMA 74361 -

April 21, 1978

_Mr., Joe Stuever _
Stdever and Associates ST : e e
5815 Melton Drive
Oklahoma City, OK 73132
Dear Joe:

Attaching process description and calculations
reference our test for compliance.

Please review and make any recommendations you
feel are appropriate on what should be furnished in
report to E.P.A.

Sincerely,

%Z’/%
: : : Merril L. Stott

Plant Manager
MLS:bjm

Enclosures

TELEPHONE (918) B825-3406 TWX 918-8B40-3550
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DESCRIPTION OF PROCESS

. Midwest Carbide Corporation
Pryor, Oklahoma Plant

¥

. ﬁ
The process involves an electric furnace operation for
production of calcium carbide. _ 1

A weighed ratio of pebble lime and petroleum coke is charged
into a circular three-phase furnace and heated to produce calcium
carbide. This is in a molten stage as it is tapped from the fur-
nace at periodic intervals, solidifies and is then crushed and
sized.

=, T

Emissions from the charge bed are collected by three bag-
house collectors and these are composed of two Fuller plenum
pulse and one Wheelabrator shaker collectors.

The dust particulate collected by the baghouse is composed
basically of lime and free carbon. This material has been certi-.
fied by Oklahoma State University as suitable for use as agricul-
tural lime. It is blended into our furnace charge and consumed.

The rating of an electric furnace is denoted by the electrical
KW input. Our Pryor furnace has a maximum transformer rating of
18.5 MW. The normal maximum operating level is 15.0 - 15.5 MW
and this was the actual operating level of the process during the
tests.

=

* _ Merril L. Stott - -
- Plant Manager

MLS :bim
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MIDWEST CARBIDE PRYOR DIVISION - ‘B-3 -

LOG - PROCESS OPERATIONS

'Testq jnvolved the three-day period of April 17 through
April 19, 1978. : _

The four basic items that are a part of the process weight
input are: _

1. Lime (Ca0 = t 96%)

2.  Petroleum Coke (F.C. = * 87%)

3. Electrodes consumed in electrical process
L. Fine mix material that is blended

Items No. 1 and No. 2 (lime and coke) are pre-weighed in _
specific ratios and.conveyed into the furnace. Flux (lime) is also
pre-weighed and charged as a portion of the process weight.

. T L Y s,

CALCULATIONS:

Lime & Coke Charged = Total Ft. Belt/8 Hr. Shift = Ft, Belt/Charge
(No. Taps)(2 Charges/Tap) o

1. (Number charges durling testing cycle)(1lbs./Ft. belt of Lime)
+
(Number charges during testing cycle)(lbs./Ft. belt of Coke)
Equals total lbs. of mixed charge for test cycle.

2. TFlux added (lime) = 1lbs. indicated on production sheet during
interval of test cycle,

3. Addition of weights in items No. 1 and No. 2 result in teotal
furnace charge.

4. FElectrode consumption = inches slipped (consumed) during test
cycle X 72.6 1lbs./inch X hours of test cycle = 1bs. of
electrode.

5. Fine mix material blended = (total hours of feed time on 3
electrodes) (61l 1bs./hour of feed) = lbs. of fine mix blended
per test cycle.




MIDWIST CARBIDE PRYOR DIVISION B4

Log - Process Operations -
Page 2 :

6. Addition of 1tems Numbers 3, 4 and 5 glve the total process
weight per test cycle.

-

ACTUAL PROCESS WEIGHT DATA: : 3
Test Time Elapsed Process Weight (Lbs.) _ :1
Date Start | End Hours Lime Coke Elect. | Fines Total
ub/17/78 1:04] 11:06( 10.0 80,920 58,425 | 2,147 14,729 156,221
p.m. p.m.| Hours '
4/18/78 9:31 5:38 8.1 67,200 48,085 | 1,695 7,036 l2h 016
a.m.| p.m.| Hours ' R R e e
n/19/78| 10:16| 6:35| 8.3 67,080 | 51,481 1,436 | 9,652| 129,649
a,m. p.m.| Hours

PROCESS WEIGHT PER HOUR: .

4/17/78 = 156,221 1bs, = 7.81 tons per hour
(10.0 Hr. Test) (2,000 1lbs./ton)

4718778 = 124,016 1bs, = 7.66 tons per hour
(8.1 Hr. Test)(2,000 1lbs./ton ‘

4/19/78 = 129,649 lbs. = 7.81 tons per hour

(8.3 Hrs.)(2,000 1bs./ton

-

Avefage 7.76 tons per hour




APPENDIX C

% Calibrations

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive-Oklahoma City, Oklahoma 73132 -405-721-1171
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PROBE CALIBRATION

UNIT: Joy Probe - 6 ft (effective) -3

CALIBRATED BY:

Stuever & Associates

Consulting Engineers
Oklahoma City, Oklahoma

CALIBRATED ON: April 8, 1978

Probe coefficient based on:

1.

3.
4.

Cp = Cpstd |/ Pstd
Ptest

Manometer connections
Manometer connections
Manometer comunections

Manometer connections

; Cpstd = 0.99

upstream (3/8" nozzle): Cp = 0.7645
downstream (3/8" nozzlé):“Cp'= 0.7665
upstream (%" nozzle): - Cp = 0.7647 |
downstream (%" nozzle): Cp = 0.7673

Certified by: .

Joseﬁh H. Stuever, P.E.

Stuever & Assoriates CONSUITING  Ergpreress

Zo1d Melran Dove Oulchoma City, Olluheng 73142

A3E TIU1TT




GAS METER CALIBRATION

UNIT: Emission Parameter Analyzer, Joy Manufacturing Company.
Model EPA-2 .
ﬁALIBRATED ON: April 8, 1978
CALTIBRATED AGAINST: 5 cubic foot, gas prover S/N 1365
CALIBRATED BY: Stuever & Associates
Consuiting Engineers
Oklahoma City, Oklahoma
Gas meter volume corrected to standard conditions: 4.7133 ft%u
Prover volume corrected to standard conditioﬁs: 4.7237 £t3
Variation: | L0104 £t3
Gas meter volume is accurate within +0.00208 ft3 of ‘meter

reading per cubic foot indicated on the meter.

Certified by:

S

Joseph H. Stuever, P.E.

Stuever & Associates CONSULTING  ENGIMEERS
£315 Melton Drive  Oklohama City, Oklahema 73132 - 405 7ri-117!




FLOW RATE ORIFICE CALIBRATION
(A H versus gas flow)

UNIT: Joy Analyser Sampling Unit.

OWNED BY:  Stuever & Assoclates R
Consulting Engineers - 3
Oklahoma City, Oklahoma

CALIBRATED ON: April 8, 1978

The delta-H or pressure drop across the flow rate
measuring orifice has been tested in order to establish a
curve depicting flow rate versus delta-H. This curve is
shown in the attached plate, and the-curve equation is _
stated. In practice this curve is part of our computer con
trol system which replaces the nomographs used by others.
The curve shown has been corrected to standard temperature
and pressure. The following table represents test points
(corrected to STP) which were used to establish this cuxrve.

0.25" H20 | 0.42 cfm

0. 50" H0 0.56 ¢fm —— ——
1.00" H,0 0.73 cfm

2.00" H20 1.05 cfm |

3.00" H,0 1.25 cfm ,

4.00 Hy0 1.42 cfm “"

The final analysis indicates that this curve as programed
into the computer must result in achieving isokinetic con-

ditions from the test. Its accuracy or inaccuracy is immaterial

if it results in achieving isokinetic conditions.

Y

Joseph H. Stuever, P.E.

JOSEPH Ha
STUEVER

Stuever & Associates CONSULTING  ENGINEERS
S815 Melten Drive - Ollchioma City, Oklahomo 731372 -405 721 1171




Orifice Flow Rate Chart

* EPA STACK SAMPLER UNIT

I3 iy

T

I 5 Geooad L H

AlH (in."H20)

W3 4 .6....8_1,0._ 1

1D i

S.oo..2.5 4.0

] Z2 a3 -

6.0

10.




APPENDIX D

Stack Diagrams and Photographs

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive -Oklohema City, Oklahoma 73132 -405-721-1171
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90° apart
3!_6"

4 @ 3" dia. ' '
test portésl, Z’E 9 1 : T

! !. L | '171_10!!{;.__

R X - S s SO

Figure 2.1.1.1

Test Ports - Wheelabrator Shaker Dust Collector

Stuever & Associates CONSULTING  ENGINEERS
5815 Melton Drive -Oklahoma City, Oklahoma 73132 -405-721-1171
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APPENDIX E

SAMPLE CALCULATIONS

¢
-3
*
b
_.}
5
&
ks ram "w-ﬂ%

Stuever & Associates CONSULTING ENGINEERS
5815 Melton Drive-Oklohoma City, Oklahoma 73132 -405:721-1171




TYPICAL (Ef__\LCULATIONS o &1

Client: ///Dto'é:' ra,eame: Date: %’2/"77
I. Galculate Pm, absolute pressure at meter:

= Poar + fAbavg 22.92+ S48 - 2792 v g,

IT. Calculate Tm, absolute temperature at meter:

Tm:.?-i'—:;iz JjooR

III. Calculate Vinc, volume through meter @ STP:

Ve = Vmd (T%Eld . Ersntd) = 6123 (530 W%Z) 29 5/2 £e3,

IV. Calculate Vwc, volume water @ STP:

Vwe = 0.0474(Vic) = 0.0474( /25 ) = 0.83 £i3.

Calculate Bwo, % water:

o Vwe ~ 0.83 _ ' 5
Bwo = m x 100 = 326’74_&'35 x 100 = thé [;.

VI. Calculate MW, molecular weight:

M= 44(%C02) (1 - 388) + 32(%02) (1 - B0y + 25(sc03 (1 - 29y

+ 28{(%N2)(1 - Bwo) 4+ 18(Rwo)
TGO 100

VW= 4u(bozy)(L -

lOO ) + 22(/89)(L - 2Z- ) +

28( © )(l - )+ 28(.2¢92.)(L - ..1%-0__) +

13( l% ) = Z9. 0/ #/imole.
0




Typical Calci_llal_:'ic;ﬁé i B2

VIL.
Vde = (Vwe + v_'mc)_ - ._('34,5/7 +p,g_7, ) = #2.30 ft3.

Calculate Vds, sample volume, wet basis, stack cond.:

3
- vac(Igtack - Pstd (756 . 29.92) 3,
Vds = Vde(S3lF - 33 ) #0.30 G5 P é/c’ fe

Calculate Vs, average stack velocity:

Vs = Kp-Cp- TAPavg '_"Véﬂsw— = 85.48 X O, %97 X O.44652 %

7. 2238 ft/sec.
-VZZa/ X 27?2.

Calculate gs, actual volumetric flow in stack:

qgs = Vs x As x 60 =2438 x30 x 60 =5Z,33/ cfm.

Calculate Vn, average gas velocity in nozzle:

Vo = _ Vds YA | 2976 . ft/sec.

An x Time x 60 3/7¢17k1 6Y XJp08 X 60

Calculate I, isokinetic ratio:

= Vn/Vs x 100 = Z29276_ x 100 = /0/. 3 4. T
29,38

Calculate Qsc, stack volumetric at STP:

- Tstd Ps
sc = - B std .
Qsc = gs(1 ng)( 5L m) x 60

Qsc = (1 - z (230 . 27‘?2) x 60 = Z:ﬂ[fé?é cin.

100 ~ 756 29,972

Calculate Cs,

Cs = .0154 x (gH0) =.0 154 x (3¢9 ) - Qo cx/ic’.
3%.¢7

Calculate pollutibn egmission rate:

cs ST/EC. oo = p/he; dots x ZO/9576 - //,/é #/he
7000 7000 '




February 16, 1983

Ms. Kathy Petelo

Oklahoma State Department of Health
Air Quality Service

P. 0. Box 53551

Oklahoma City, Oklahoma 73152

Dear Ms. Petelo:

Enclosed is payment of $7.80 for the received test report on
particulate emissions from the Midwest Carbide plant in Pryor, Oklahoma.
The emissions data will be most helpful to us in our review of the AP-42
emission factors for calcium carbide manufacturing.

Thank you for your prompt response to our request.

Sincerely,
?3j;L6¢u ;ji/CJéz;Zé(

Karen K. Fidler
Environmental Engineer

KKF:hgr

Enclosure

3024 Pickett Rd./Durham, North Carolina 27705/(919)493-4574





