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REPORT CERTIFICATION

STATEMENT OF CONFORMANCE AND TEST REPORT CERTIFICATION

P

LNME?

I certify, to the best of my knowledge, that this test program was conducted in a manner
conforming to the criteria set forth in ASTM D7036-04: Standard Practice for Competence of Air
Emission Testing Bodies, and that project management and supervision of all project related
activities were performed by qualified individuals as defined by this practice.

| further certify that this test report and all attachments were prepared under my direction or
supervision in accordance with the ARl Environmental, Inc. quality management system
designed to ensure that qualified personnel gathered and evaluated the test information
submitted. Based on my inquiry of the person or persons who performed the sampling and
analysis relating to this performance test, the information submitted in this test report is, to the
best of my knowledge and belief, true, accurate, and complete.

Sl -

Larry Goldfine, QSTI
President
ARI Environmental, Inc.
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SECTIONONE Introduction and Summary

This report details the particulate matter (PM) and metals compliance emission test conducted
by ARI Environmental, Inc. (ARI) at the H. Kramer & Company (H. Kramer) facility in Chicago,

Hlinois.

Testing was conducted to comply with the sampling requirements specified in H. Kramer's
Consent Decree and lllinois Environmental Protection Agency (EPA) Construction Permit No.
1111 045. Testing was conducted pursuant to a stack test protccol reviewed and approved by

IEPA.

Three 3-hour test runs were performed on each baghouse stack for PM, metals and visible
emissions (VE):

Test Dates Source
9/17 & 9/18/13 New North Baghouse (B) Stack serving Rotary Furnace (RF) 1

9/19 & 9/20/13 New South Baghouse (A) Stack serving RF-2

Test methods followed those as detailed in the Code of Federal Regulations, Title 40, Part 60
(40 CFR 60), Appendix A, USEPA Methods 1-4, 5, 22 and 29; 40 CFR 51, Appendix M, USEPA
Method 202; and the Quality Assurance Handbook for Air Pollution Measurement Systems,
Volume Il, Stationary Source Specific Methods.

PM sampling was conducted in accordance with USEPA Method 5 for front-half filterable PM
combined with back-half condensable PM in accordance with USEPA Method 202. The
allowable PM concentration is 0.015 gr/dscf for both furnaces. There is also a PM emission limit

of 3.77 Ib/hr for RF-1 and 4.48 Ib/hr for RF-2.

Metals sampling was conducted in a separate sampling train for the metals listed in USEPA
Method 29 (except mercury). That list includes:

Antimony (Sh) Cobalt (Co) Phosphorus (P)
Arsenic (As) Copper (Cu) Seienium {Se)
Barium (Ba) Lead (Pb) Silver (Ag)
Beryllium (Be) Manganese (Mn) Thallium (T1)
Cadmium (Cd) Nickel (Ni) Zinc (Zn)

Chromium (Cr)

Testing was conducted by Messrs. Larry Goldfine, Rob Burton, Steve Flaherty, Jeff Goldfine
and Tim Martch of ARI. Mr. Kailash Purchit of H. Kramer coordinated the process operations
and collected process data. The test was witnessed by Mr. Kevin Mattison of the IEPA

Compliance Section.

The average PM and lead test results are provided in Table 1-1. The results for the other
metals tested are included in Section 4 of this report.

The Method 22 VE observations conducted during the first hour of each initial test run indicated
no VE on either baghouse., The results are summarized in Table 1-2. The field data sheets for
those observations are provided in Appendix A and Appendix B.

840-18
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SECTIONONE Introduction and Summary
TABLE 1-1. SUMMARY OF AVERAGE PM AND LEAD TEST RESULTS
Particulate Matter Lead
Emission Emission
Test Conc. Rate Conc. Rate
Process Source Dates  (gr/dscf) (Ib/hr} _ ({gridscft) (Ib/hr)
RF-1 North 917/ & 0.0005 0.253 <0.000001 <0.00043
Baghouse 8/18/13
RF-2 South 9/19 & 0.0007 0.351 <(.000003 <0.00157

Baghouse 9/20/13

TABLE 1-2. SUMMARY OF VISIBLE EMISSIONS TEST RESULTS

Visible Emissions Duration

Process Source Test Date Min:Sec
RF-1 North 9/17/13 0:00
Baghouse
RF-2 South 9/19/13 0:00
Baghouse
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SECTIONTWO Testing and Analytical Procedures

2.1 OVERVIEW

Three 3-hour test runs were conducted on the North Baghouse controlling emissions from the
RF-1 on September 17 and 18, 2013. Three 3-hour test runs were conducted on the South
Baghouse controlling emissions from the RF-2 on September 19 and 20, 2013.

The purpose of the testing was to determine the concentrations and mass emission rates of PM,
lead and other metals as well as VE.

2.2 METHODOLOGY

Test methods followed those as detailed in 40 CFR 60, Appendix A, USEPA Methoeds 1-4, 5, 22
and 29; 40 CFR 51, Appendix M, USEPA Method 202; and the Quality Assurance Handbook for
Air Pollution Measurement Systems, Volume I, Stationary Source Specific Methods.

2.2.1 Sampling and Velocity Traverse Locations (USEPA Method 1)

The velocity sampling points at each stack location listed below were determined following
USEPA Method 1 procedures:

Port Location  Port Location

Downstream Upstream
Duct from Fiow from Flow Sampling
Diameter No. of Disturbance Disturbance Points Total
Source {inches) Ports (diameters} (diameters) per Port Points
North Baghouse & 59.5 2 4.8 1.7 12 24

South Baghouse

A cyclonic flow check was conducted prior to the beginning of the test to demonstrate that
cyclonic fiow conditions did not exist at each sampling location.

2.2.2 Velocity and Volume Flow Rate Determination (USEPA Method 2)

Stack gas velocity and volume flow rate were determined following USEPA Method 2
procedures. Velocity traverses were performed using a Type-S pitot tube with the velocity head
pressure measured on a Dwyer oil gauge inclined mancometer to the nearest 0.01-in. H,0.
Temperature measurements were performed with a Chromel-Alumel thermocouple connected to

a digital direct read-out potentiometer.

2.2.3 CO, 0O; and N, Concentration and Molecular Weight (USEPA Method 3)

The stack gas molecular weight was determined following USEPA Method 3. Gas samples
were collected in 16-liter Tedlar bags using AR/’s integrated bag collection system and analyzed
for carbon dioxide (CO,), oxygen (O,) and nitrogen (N;) (by difference) using a Hays Orsat type
analyzer.

840-18 2-1
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SECTIONT WO Testing and Analytical Procedures

2.2.4 Flue Gas Moisture Content (USEPA Method 4)

The stack gas moisture content was determined following USEPA Method 4. This method was
performed as part of the USEPA Methods 5/202 and 29 sample trains. Moisture was collected
in a series of chilled impingers containing methodology-specific liquids and silica gel. The
volume gain in the water impingers and weight gain in the silica gel impinger were used to
calculate the moisture content. The psychromelric equations in the method were used to
calculate the moisture content in percent by volume.

2.2.5 PM Determination (USEPA Methods 5 and 202)

Sampling was conducted in accordance with USEPA Methods 5 and 202 using an Apex
Instruments, Inc. PM sampling train (see Figure 2-1). The front-half probe and filter assemblies
were analyzed for filterable PM using USEPA Method 5. All filterable PM was assumed to be
<PM;jo. The back-half impinger catch was analyzed for condensable PM in accordance with

USEPA Method 202 procedures.

2.2.51 Sampling Apparatus

Assembled by ARI personnel, the sampling train consisted of the following:
Nozzle - Borosilicate glass with sharp, tapered leading edge.

Probe - Borosilicate glass with a heating system capable of maintaining a probe exit
temperature of 248°F £25°F.

Pitot Tube - Type-S, attached to probe for monitoring stack gas velocity.

Heated Filter Holder - Borosilicate giass with a 4-in. Teflon frit filter support and a silicone
rubber gasket. The holder design provided a positive seal against leakage from the
outside or around the filter. The filter holder was heated to 248°F +25°F during sampling.
A thermocouple was placed in the back-half of the filter support in direct contact with the
sample stream. A quartz fiber filter that met the requirements of USEPA Method 5 was

used.

Ambient Filter Holder - Unheated borosilicate glass with a 3-in. Teflon frit filter support
and a silicone rubber gasket. A thermocouple was placed in the back-haif of the filter
holder to measure sampie gas temperature by direct contact with the sample stream.

Temperature was maintained between 65 and 85°F. A Teflon filter disc was placed in

the filter holder.

Draft Gauge - Inclined manometer with a readability of 0.01-in. H,O in the 0 to 10-in.
range.

Condenser - Glass, coil type with compatible fittings.

2-2
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SECTIONTWO Testing and Analytical Procedures

Impingers — Four (4) impingers connected in series with glass ball joints. The first
impinger was a custom glass jar designed with a shortened stem to act as a moisture
knockout and allowed the condenser coil to set atop the inlet in a vertical position. The
second, third and fourth impingers were of the Greenburg-Smith design, but modified by
replacing the standard tip with a ¥-in. i.d. glass tube extending to within %2-in. of the
bottom of the impinger flask. The second and third impingers were connected using the
ambient filter holder.

Metering System - Apex Model 522. Vacuum gauge, leak-free pump, thermometers
capable of measuring temperature to within 5°F, dry gas meter with +2 percent accuracy
and related equipment as required to maintain an isokinetic sampling rate and to
determine sample volume.

Barometer - Mercury barometer capable of measuring atmospheric pressure to within
+0.1-in. Hg.

2.2.5.2 Sampling Procedures

After the minimum number of traverse points was selected, the stack pressure, temperature,
moisture and range of velocity head were measured according to procedures described in
USEPA Methods 1 through 4. The first and second impingers were initially empty. The third
impinger contained 100 milliliters (mL) of deionized/distilled water. The fourth impinger
contained 200 grams of silica gel.

The impingers were placed in a container that had two compartments. The first two impingers
were placed in the first compartment, and the third and fourth impingers were placed in the
second compartment. The first compartment contained water that was circulated through the
condenser to reduce the sample gas to between 65 and 85°F at the exit of the ambient filter.
The second compartment contained ice water to reduce the sample gas to <68°F upon exiting
the last impinger. Both temperatures were recorded at each traverse point interval throughout

each test run.

The sampling train was leak-checked at the sampling site by g!ugging the inlet to the nozzle and
pulling a vacuum of 15-in. Hg. A leak rate of less than 0.02 ft"/min at a vacuum of 15-in. Hg was
considered acceptable. At the completion of each test run (and at the mid-way point through
the test), the sampling train was again leak-checked by the same procedure, but at the highest
vacuum attained during the test run. Both pre and post-test leak checks of the pitot tube were
made for each test run. lce was placed around the impingers {o keep the temperature of the
gases leaving the last impinger at less than 68°F.

During sampling, stack gas and sampling train data were recorded at specified intervals.
Isokinetic sampling rates were set throughout the sampling period with the aid of a
programmable calculator.

340-18 2-4
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SECTIONTW Testing and Analytical Procedures

2.2.56.3 Sample Recovery Procedures

After sampling was completed, a post-test nitrogen purge was conducted with the impingers still
on ice at the meter AH@ for 60 minutes. Before the purge step began, the short stem of the
first impinger was replaced with a long stem that was within ‘2-inch of the bottom of the
impinger. If the stem did not extend below the water level in the impinger by 1 cm, a measured
amount of degassed, deionized, distilled water was added to adjust the level.

Method 5
The sample fractions were recovered as follows:

Container 1 - The heated filter was removed from the holder and placed in a petri dish.

Container 2 - Loose PM and acetone washings from all sample-exposed surfaces prior to
the filter were placed in a glass bottle, sealed and labeled. PM was removed from the
probe with the aid of a brush and acetone rinsing. The liquid level was marked after the

container was sealed.

Container 3 - 150 mL of acetone was taken for blank analysis. The blank was obtained
and treated in a similar manner as the contents of Container 2.

Method 202
The sample fractions were recovered as follows:

Container 4 - The contents from the first two impingers were placed into a glass
container. The impingers (including the short stem), connecting glassware and front-half
of the ambient filter holder were quantitatively rinsed twice with distilled/deionized water,
and the rinse was added to this container. The liquid level was marked after the

container was sealed.

Container 5 - The first two impingers (including the short stem), connecting glassware
and front-half of the ambient filter holder were rinsed with acetone, followed by two rinses
with hexane, and placed in a glass container. The liquid level was marked after the

container was sealed.
Container 6 - The ambient filter was removed and placed in a petri dish.

Containers 7 & 8 - 150 mL of distilled/deionized water and hexane were taken for hlank
analysis. The blanks were obtained and treated in a similar manner as the contents of

Containers 4 and 5.

The contents of the third impinger were weighed and discarded. The contents of the fourth
impinger (silica gel) were weighed 1o the nearest gram,

2.2.5.4 Analytical Procedures

Method 5

The analytical procedures followed those described in USEPA Method 5.
840-18
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SECTIONTWO Testing and Analytical Procedures

Container 1 - The filter and any loose PM from this sample container were piaced in a
tared glass weighing dish, dried at 105°C for 3 hours, desiccated for 24 hours and
weighed to a constant weight to the nearest 0.1 mg.

Container 2 - The acetone washings were transferred to a tared beaker and evaporated
to dryness at ambient temperature and pressure. Then the contents were placed in a
dessicator for 24 hours and weighed to a constant weight to the nearest 0.1 mg.

Container 3 - The acetone blank was transferred to a tared beaker and evaporated to
dryness at ambient temperature and pressure. The contents were then desiccated for 24
hours and weighed to a constant weight to the nearest 0.1 mg.

Method 202
The analytical procedures followed those described in USEPA Method 202.

Container 4 - The liguid in this container was measured volumetrically and placed into a
separatory funnel. Approximately 30 mL of hexane was added, mixed well and the lower
organic phase drained off. This procedure was repeated twice, leaving a small amount
of the arganic/hexane phase in the separatory funnel each time to yield approximately 90
mL of organic extract. This organic extract was combined with Container 5. The
aqueous fraction from Container 4 was transferred to a tared beaker and evaporated in
an oven at 105°C to no less than 10 mL and allowed to air dry at ambient temperature. If
a dried constant weight could not be achieved, the residue was redissolved in 100 mL of
water and titrated with 0.1N ammonium hydroxide to a pH of 7.0. The aqueous phase
was evaporated in an oven at 105°C to approximately 10 mL, transferred to a pre-
weighed tin, evaporated to dryness in a fume hood at ambient temperature and pressure,
placed in a desiccator for 24 hours and weighed to a constant weight to the nearest 0.1
mg. The gain in mass represents the inorganic PM collected in the sampling train back-

half.

Container 5 - The contents of this container were combined with the organic extract from
Container 4, placed in a tared beaker and evaporated at ambient temperature and
pressure in a fume hood to no less than 10 mL. The beaker contents were then
transferred to a pre-weighed tin, evaporated to dryness at ambient temperature and
pressure in a fume hood, placed in a desiccator for 24 hours and weighed to a constant
weight to the nearest 0.1 mg. The gain in mass represents the organic PM collected in

the sampling train back-half.

Container 6 — The ambient filter was folded in quarters and placed into a 50 mL
extraction tube. Sufficient deionized/distilled water was used to cover the filter. The
extraction tube was placed in a sonication bath and the water soluble material was
extracted for a minimum of 2 minutes. The aqueous extract was combined with the
contents of Container 4. This step was completed a total of three times. After
completion of the agueous extraction, the filter was covered with a sufficient amount of
hexane. The extraction tube was placed in a sonication bath, and the organic material
was extracted for a minimum of 2 minutes. The organic extract was combined with the
contents of Container 5. This step was completed a total of three times. The procedures
for Container 6 were completed prior to any procedures for Containers 4 and 5.

840-18
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SECTIONT WO Testing and Analytical Procedures

Container 7 - The water blank was transferred to a tared beaker and evaporated to
approximately 10 mL in an oven at 105°C, transferred to a pre-weighed tin, evaporated
to dryness at ambient temperature and pressure in a fume hood, placed in a
desiccator for 24 hours and weighed to a constant weight to the nearest 0.1 mg.

i

8
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Container 8 - The hexane blank was transferred to a tared beaker, evaporated to
approximately 10 mL at ambient temperature and pressure in a fume hood, transferred to
a pre-weighed tin, evaporated to dryness at ambient temperature and pressure in a fume
hoad, placed in a desiccator for 24 hours and weighed to a constant weight to the
nearest 0.1 mg.

The term "constant weight” means a difference of no more than 0.5 mg or 1 percent of the total
weight less tare weight, whichever is greater between two consecutive readings, with no less
than 6 hours of desiccation between weighings.

2.2.6 Visible Emissions Measurements (USEPA Method 22)

The determination of compliance with the VE requirements for this test was conducted following
the procedures described in 40 CFR 80, Appendix A, USEPA Method 22, Visible Determination
of Fugitive Emissions from Material Sources and Smoke Emissions from Flares.

Each stack was visually observed for a period of 60 minutes during the first sampling run on
each baghouse stack, with a 5-minute rest period between each 20 minutes of observation.
Observation periods and emission durations were recorded by employing two stopwatches.
The first stopwatch was started and stopped during each observation period. The second
stopwatch was available to record the cumulative emissions during each test if they were to
occur. The sum of the timed emissions was the basis for compliance determination. No visible
emissions were observed on either stack during the test.

2.2.7 Metals Determination (USEPA Method 28)

Sampling and analysis for the following metals were performed in accordance with USEPA
Method 29 using an Apex Instruments, Inc. sampling train:

Antimony (Sb} Arsenic (As) Barium (Ba) Beryllium (Be)
Cadmium (Cd) Chromium (Cr) Cchalt (Co Copper (Cu)
Lead (Pb) Manganese (Mn) Nickel {Ni) Phosphorus (P)
Selenium (Se) Silver (Ag) Thallium (T1) Zinc {(Zn)

As shown in Figure 2-2, the samples were withdrawn from the exhaust stack and collected in a
heated sample probe, heated filter (front-half catch) and a series of ice cooled impingers
containing an acid/peroxide solution (back-half catch).

2.2.7.1 Sampling Apparatus
Assembled by ARI personnel, the sampling train consisted of the following:

Nozzle - Borosilicate glass with sharp, tapered leading edge.
—
840-18
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Probe - Borosilicate glass with a heating system capable of maintaining a probe exit
temperature of 248°F +25°F.

Pitot Tube - Type-S, attached to probe for monitoring stack gas velocity.
Filter Media - 4-in. quartz-fiber filter that met the requirements of Method 29.

Filter Holder - Borosilicate glass with a 4-in. Teflon frit filter support and a Viten O-ring
gasket. The holder design provided a positive seal against leakage from the outside or
around the filter. The filter holder was heated to 248°F +25°F during sampling. A
thermocouple was placed in the back-half of the filter holder for direct measurement of

the sample stream temperature.

Draft Gauge - Inclined manometer with a readability of 0.01-in. H,O in the 0 to 1-in. range
and 0.1-in. H,O in the 1 to 10-in. range.

Impingers ~ Five impingers connected in series with glass ball joints. The first impinger
was empty with a shortened stem, the second and third impingers contained 100 mL of
dilute nitric acid/hydrogen peroxide mixture, the fourth impinger was empty and the fifth
impinger contained approximately 200 grams of silica gel.

Metering System - Apex Model 522. Vacuum gauge, leak-free pump, thermometers
capable of measuring temperature to within 5°F, dry gas meter with 2 percent accuracy
and related equipment as required to maintain an isokinetic sampling rate and to
determine sample volume.

Barometer - Mercury barometer capable of measuring atmospheric pressure to within
+0.1-in. Hg.

2.2.7.2 Sampling Procedures

After the minimum number of traverse points was selected, the stack pressure, temperature,
moisture and range of velocity head was measured according to procedures described in
USEPA Methods 1 through 4.

The sampling train was leak-checked at the sampling site by plugging the inlet to the nozzle and
pulling a vacuum of 15-in. Hg. A leak rate of less than 0.02 ft¥/min at a vacuum of 15-in. Hg.
was considered acceptable. At the completion of each test run, the sampling train was again
leak-checked by the same procedure, but at the highest vacuum attained during the test run.
Both pre and post-test leak checks of the pitot tube were made for each test run. ice was
placed around the impingers to keep the temperature of the gases leaving the last impinger at

less than 68°F.

During sampling, stack gas and sampling train data were recorded at specified intervals.
Isokinetic sampling rates were set throughout the sampling period with the aid of a
programmable calculator.

540-18 2-9
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SECTIONTWO Testing and Analytical Procedures

2.2.7.3 Sample Recovery Procedures

After sampling was completed and the final leak checks were performed, the sampling train was
moved carefully from the test site to the recovery area.

The sample fracticns were recovered as follows:

Container 1 - The filter was removed from the filter holder, placed in a clean petri dish
and labeled.

Container 2 - A brush and acetone were used to clean the probe and other fittings as
required. The washings from the inner surfaces of the nozzle and upstream portions of
the filter holder were collected in a bottle and labeled.

Container 3 - A brush and 0.1N nitric acid (HNO;) were used to rinse the probe and other
fittings as required. The washings from the inner surfaces of the nozzle and upstream
portions of the filter holder were collected in a bottle and labeled. The liquid level was
marked after the container was sealed.

Container 4 - The contents of impingers 1, 2 and 3 were placed in a graduated cylinder
to measure the total volume collected then rinsed with 0.1N HNO;, transferred to a bottle
and labeled. The contents of impinger 4 were placed in a graduated cylinder to measure

the total volume.

Cantainer 5 - The contents of impinger 5 were transferred to a clean bottle and labeled.
The weight of the silica gel was then determined. The difference between this final
weight and the initial weight was the total moisture collected by the silica gel.

2.2.7.4 Analytical Procedures

Containers 1 through 4 and associated blanks were transported to DAT Labs in Plain City, Ohio
and analyzed for metals by inductively coupled argon plasma (ICAP) in accordance with USEPA
Methed 29. Two audit samples (one filter and one back-half catch) were also analyzed for the

Method 29 metals.
2.3 EMISSION RATE DETERMINATION

The PM emission rate (Ib/hr) (front and back half) was calculated for each run by muitiplying the
measured PM concentration (Ib/dscf) for each fraction by the respective volumetric flow rate
(dscfh). The metals emission rate (Ib/hr) was calculated for each of the speciated metals by
multiplying the measured metals concentration for each speciated metal (Ib/dscf) by the
respective stack gas volumetric flow rate (dscfh).

840-18 2-10
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SECTIONTWO Testing and Analytical Procedures

2.4 STATIONARY SOURCE AUDIT SAMPLE PROGRAM (SSASFP)

The stationary source audit sample program (SSASP) was developed by The NELAC Institute
(TN and is implemented by USEPA. SSASP audit samples are currently required for specific
USEPA reference methods (including USEPA Method 29) for stationary source tests

performed to establish degree of compliance with regulatory performance standards. Therefore,
USEPA Method 29 metals audit samples (one filter and one impinger solution audit sample)
were obtained from an EPA certified audit sample provider (ERA). Since lead is the primary
metal of interest, the target concentration in the audit samples was estimated based on the
general lead concentration obtained during the previous 2011 stack test on the two furnaces.
Because the new baghouses have secondary HEPA filters, the target concentration was based
on ~10% of the lead concentration measured during that test. The other metals contained in the
audit samples had similar concentration values to the lead. The audit results are provided in

Appendix C of this report.
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Process Description

H. Kramer operates one (1) 30-ton rotary furnace and one (1) 60-ton rotary furnace.

Two new baghouses with HEPA filters were installed to control emissions from the Rotary 1
furnace (North Baghouse [B]} and Rotary 2 furnace (South Baghouse [A]).

The following production data was provided by Randy Weil, Executive Vice President, H.

Kramer & Co. for the test program:

Avg. Ib. Avg. Ib.
Avg. Ib. Charged Poured
Start End Charged for for
Date Date Furnace 24 hr. Hours Hours Test
Time Time No. Batch Cycle Charged Poured Runs
9/16/13 917113 North BH
1615 13:00 RF-1 R7149 3,368 10,430 16,625 189
9/17/13 9/18/13 North BH
1320 12:00 RF-1 R7150 3,745 8,170 21,310 283
9/18/13 9/19/13 South BH
20-00 1535 RF-2 K4032 5,349 16,565 26,320 182
9/19/13 9/20/13 Scuth BH
1610 1420 RF-2 K4033 4,759 24,460 24,165 3
Furnace temperatures were held steady from tap-out time throughout pouring cycle:
Small Rotary (RF-1) 1,960°F +/- 10°F
Large Rotary (RF-2) 1,980°F +/- 15°F
Average Baghouse Inlet
Temperature Average Amperage
Baghouse / Furnace  Run 1 Run 2 Run3  Run1 Run 2 Run 3
Nerth / RF-1 113 137 135 295 286 283
South / RF-2 155 143 162 268 270 261
Average Baghouse Pressure Drop, in. H,O
North BH South BH
DC3 DC4 NAF DC1 DC2 NAF
Run1 526 0.0 1.81 0.0 5.87 1.03
Run2 5.31 0.0 1.84 0.0 5.39 1.04
Run3 527 0.0 1.83 0.0 7.25 1.04

All DP measurements are before and after the filter media. For the DC readings, before is in the
mid-section below the tube-sheet, after is in the upper section after the tube-sheet. For the NAF
readings, before is in the roof before the filters, after is in the roof after the filters.

During testing, no unusual circumstances were experienced. The furnaces and baghouses
operated as expected without incident. Additional production data for the sources tested during
this program are presented in Appendix D.

840-18
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SECTIONFOUR Test Results

The test results for the North Baghouse serving RF-1 are summarized in Tables 4-1 and 4-2.

The test results for the South Baghouse serving RF-2 are provided in Tables 4-3 and 4-4.

The results indicate that the measured PM {filterable plus condensable) concentrations were
less than 10% of the 0.015 gr/dscf limit specified in in the permit. The North Baghouse average
PM emission rate of 0.25 Ib/hr was well under the allowable limit of 3.77 Ib/hr. The South
Baghouse average PM emission rate of 0.35 Ib/hr was well under the allowable limit of 4.48

ib/hr.

The measured lead concentrations were also very low. For comparison purposes, the results
were less than 1% of the proposed 226.14 (b) lead concentration standard for rotary furnaces of

0.0001 gr/dscf.

The calculation summaries, field data, laboratory data, production data, test equipment
calibration data and test program qualifications are included in the appendices as detailed in the

Table of Contents.
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TABLE 4-1. SUMMARY OF PM TEST RESULTS -
NORTH BAGHOUSE SERVING ROTARY FURNACE 1

RUN NO. : 1 2 3
TEST DATE : 817113 9/17/13 /1813
TEST TIME : 08:156 - 11:32 12:35 - 1543 07.40 ~ 10:48 Average
Stack Gas Parameters
Temperature, °F 111.6 1325 130.3 124.8
Velocity, av. filsec 57.6 53.0 58.3 58.0
Volumetric flow, acfm 66,771 67,142 67,510 67,141
Volumetric flow, scfm 60,922 59,119 59,351 58,797
Volumetric flow, dscfh 3,624 402 3,479,681 3,493,963 3,532,682
Moisture, av. % vol. 0.9 1.9 1.9 1.5
Carbon Dicoxide, av. % vol. 0.2 0.3 04 0.3
Oxygen, av. % vol. 206 206 20.4 205
Sample
Time, min. 180 180 180
Volume, dscf 107.102 110.678 107.094
Total PM collected, mg 422 2.65 361
Filterable PM collected, mg 1.92 0.25 1.11
Condensable PM collected, mg* 230 2.40 2.50
Isokinetic ratio, % 98.7 106.2 102.3
Filterable Particulate Matter
Concentration
grains/dscf 0.00028 0.00003 0.00016 0.00016
x 107 Ib/dscf (0.0385 0.0050 0.0229 0.0225
Emission rate
Ibthr 0.1432 0.0173 0.0798 0.0801

Condensable Particulate Matter
Concentration

grains/dscf 0.00033 0.00033 0.00036 0.00034

X 10° Ib/dscf 0.0474 0.0478 0.0515 0.0489
Emission rate

ib/hr 01718 0.1663 0.1798 0.1726
Total Particulate Matter
Concentration

grains/dscf 0.00061 0.00037 0.00052 0.00050

x 107 Ib/dscf 0.0868 0.0528 (0.0743 0.0713
Emission rate

ib/hr 0.3148 0.1837 0.2596 0.2527
Visible Emissions, min:sec 0.00

“Corrected for blank
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TABLE 4-2. SUMMARY OF METALS TEST RESULTS -
NORTH BAGHOUSE SERVING ROTARY FURNACE 1

1]

RUN NO. : 1 2 3
TEST DATE : 91713 8MTNM3 B3
TEST TIME : 0815~ 11.32 12:35 1543 07:40 ~ 10:48 Average
Stack Gas Parameters
Temperature, °F 114.0 136.8 133.7 124.9
Velocity, av. ftisec 55.8 56.6 57.8 56.1
Volumetric flow, acfm 64,445 85,529 66,993 64,987
Volumetric fliow, scfm 58,547 57,355 58,562 57,951
Volumetric flow, dscfh 3,463,629 3,392,104 3,455,392 3,427,868
Moisture, av. % vol. 14 1.4 1.7 1.4
Carbon Dioxide, av. % vol. 0.2 0.3 0.4 0.3
Oxygen, av. % vol. 20.6 20.6 20.4 20.6
Sample
Time, min. 180 180 180
Volume, dscf 89 400 100.585 103.733
Antimony {Sb}
Concentration

mg/dscm <(.00111 <(.00088 <0.00268 <0,00156
Emission rate

b/hr <0.000240 <0.000186 <(0.000579 <0.000335
Arsenic {As}
Concentration

mg/dsem <{0.00089 <(0.00088 <(.00085 <0.00087
Emission rate

Ibéhr <(0.000192 <0.000186 <0.000184 <(.000187
Barium (Ba)
Concentration

mg/dscm <0.00178 <0.00505 <0.00170 <0.00284
Emission rate

Ibthr <0.000384 <{.001070 <0.0003867 <0.000607
Beryilium {Be)
Concentration

mg/dscm <0.00004 <0.00004 <0 00004 <(.00004
Emission rate

bihr <(.000009 <(.000009 <0.000009 <{.000009
Cadmium (Cd}
Concentration

mg/dsem <(0.00045 <{3.00044 <(3.00043 <{3.00044
Emission rate

Ib/hr <(.000097 <0.000094 <(.000093 <0.000094
Chromium {Cr}
Concentration

mgfdscm 0.00176 <Q.00118 0.00191 <(0.00162
Emission rate

hr 0.000380 <().000251 0.000413 <(.000348
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SECTIONFOUR Test Results

TABLE 4-2 (CONTINUED). SUMMARY OF METALS TEST RESULTS -
NORTH BAGHOUSE SERVING ROTARY FURNACE 1

RUN NO, : 1 2 3
TEST DATE : 91713 8117113 8/18/13
TEST TiME : 098:15 - 11:32 12:35 ~ 1543 07:40 — 10:48 Average

Cobalt {Co}

Concentration
mgidsem <{.00045 <(.00044 <0.00043 «<{3.00044

Emission rate
bihr <(.000087 <{},000094 <(.000093 <(.000084

Copper (Cu}
Concentration
mg/dscm <0.00t17 0.00181 <0.00135 <(.00148

Emission rate
ibfhr <(.000252 0.000405 <(.000292 <(.000317

Lead {Ph}
Concentration
gr/dscf <(.0000010 <0.0000004 0.0000013 <{,0000009

mg/dscm <0.00225 <0.00088 0.00288 <0.00200

Emission rate
ib/hr <0.000487 <0.000186 0.000621 <(0.000431

Manganese (Mn)

Concentration
mg/dscm <(.00071 0.000686 <0.00074 <0.00070

Emission rate
ib/hr <0.000156 0.000140 <0.000159 <(0.000151

Nickel (Ni}

Concentration
mg/dscrm 0.00154 0.00153 0.00167 0.00158

Emission rate
ib/hr 0.000333 0.000325 0.000360 0.000339

Phosphotus (P)

Concettration
mg/dscm 0.16013 0.17024 0.14727 0.15921

Emission rate
ib/hr 0.034634 0.036062 0.031778 0.034158

Selenium {Se}

Concentration
mg/dscm <0.00488 <(.00088 <0.00417 <(0.00331

Emission rate
ibihr <0.001055 <0.000186 <(0.000859 <0.000713

Silver (A
Concentration
mgfdsem <(1.00045 <0.00044 =(.00047 <().00045

Emission rate
ihihr <(3,000097 <(.000084 <(.000101 <0.000097
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SECTIONFOUR Test Results

TABLE 4-2 (CONTINUED). SUMMARY OF METALS TEST RESULTS -
NORTH BAGHOUSE SERVING ROTARY FURNACE 1

RUN NO. : 1 2 3
TEST DATE : Gi17/13 {17/13 9/18/13
TEST TIME : 08:15~ 11:32 1235 - 1543 0740 - 10:48 Average

Thallium (T

Concentration
mg/dscm <0.00089 «<(,00088 <(0.00085 <(.00087

Emission rate
tbthr <0,000192 «<0.000186 <(31.000184 <0.000187

Zinc {Zn)

Concentration
mg/dscm 0.01084 0.00870 0.00835 0.00930

Emission rate
ib/hr 0.002344 0.001842 0.001802 0.001998
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SECTIONFOUR Test Results
TABLE 4-3. SUMMARY OF PM TEST RESULTS ~
SOUTH BAGHOUSE SERVING ROTARY FURNACE 2
RUN NO. 1 2 3
TEST DATE 9/19/13 SAH13 9/20/13
TEST TIME 08:07 - 11.14 12:05 - 15:15 07:30 - 10:40 Average
Stack Gas Parameters
Temperature, °F 145.7 137.8 150.3 1446
Velocity, av. ftisec 58.5 59.9 56.7 58.4
Voilumetric flow, acfm 67,762 69,428 65,717 67,836
Volumetric flow, scfm 57,981 60,190 56,208 58,126
Volumetric flow, dscth 3,392,407 3,437,048 3,283,285 3,370,913
Moisture, av. % vol. 2.5 4.8 2.6 3.3
Carbon Dioxide, av. % vol. 0.3 0.4 02 0.3
Oxygen, av. % vol. 20.5 20.4 207 205
Sample
Time, min. 180 180 180
Volume, dscf 104.382 107.350 89.989
Total PM collected, mg 3.33 6.02 536
Filterable PM collected, mg 1.33 0.92 1.16
Condensable PM collected, mg* 2.00 510 420
Isokinetic ratic, % 102.7 104.3 101.7
Filterable Particulate Matter
Concentration
grains/dscf 0.00020 0.00013 0.00018 0.00017
x 10° Ib/dscf 0.0281 0.0188 0.0256 0.0242
Emission rate
Ib/hr 0.0953 0.0649 0.0840 0.0814
Condensable Particulate Matter
Concentration
grains/dscf 0.00030 0.00073 0.00065 0.00056
x 107 Ib/dscf 0.0422 0.1048 0.0926 0.0799
Emission rate
Ibthr 0.1433 0.3589 0.3040 0.2691
Total Particulate Matter
Concentration
grains/dsct 0.00049 0.00087 0.00083 0.00073
x 107 Ib/dscf 0.0703 0.1237 0.1182 0.1041
Emission rate
ib/hr 0.2386 0.4249 0.3830 0.3505
Visible Emissions, min:sec 0:00
*Corrected for blank
4-8
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Test Results

TABLE 4-4. SUMMARY OF METALS TEST RESULTS -
SOUTH BAGHOUSE SERVING ROTARY FURNACE 2

RUN NO.
TEST DATE
TEST TIME

Stack Gas Parameters
Temperature, °F
Velocity, av. ft/sec
Volumetric flow, acfm
Volumetric flow, scfm
Volumetric flow, dscth
Moisture, av. % vol.

Carbon Dioxide, av. % vol.

Oxygen, av. % vol.

Sample
Time, min.
Volume, dscf

Antimony {Sh)

Concentration
mgfdscm

Emission rate
ibihr

Arsenic (As}

Concentration
mg/dscm

Emission rate
ib/hr

Barium (Ba}

Concentration
mg/dscm

Emission rate
ib/hr

Beryllium (Be}

Concentration
mg/dscm

Emission rate
Ibthr

Cadmium {Cd}

Concentration
mg/dsem

Emission rate
ib/hr

Chromium (Cr}

Conceniration
mg/dscm

Emission rate
b

1
919/13
08.07 - 11:14

148.8

58.8
68,126
57,8906
3,376,899

2.8

0.3

205

180
102.427

<0.00086

<(0.000182

<0.00086

<0.000182

0.00179

(.000378

<0.00004

<0.000008

<0.00043

<0.000092

<0.00168

<(.000350

2 3
9/19/13 872013
1208 - 15:15 07:30 ~ 18:40
141.5 155.0
59.¢ 553
69,403 64,040
59,805 54,3468
3411128 3,164,813
4.9 2.9
04 0.2
20.4 20.7
180 180
104.955 96.051
<0.00084 <0.00087
<0.000179 <0.000193
<0.00084 <0.00092
<0.000179 <0.000182
0.00470 <(.00315
0.000100 <0.000622
<0.00004 <D.00004
<0.000009 <0.000008
<0.00128 0.00261
<(.000272 0.000516
0.00081 0.00448
0.0006172 £.000881

Average

145.6

59.4
68,765
58,655
3,394,014

<0.00089

<0.000184

<0.00087

<0.000181

<0.00321

<0.000367

<0.00004

<0.000009

<0.00144

<0.000293

=0.00231

<(.000468

840-18
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TABLE 4-4 (CONTINUED). SUMMARY OF METALS TEST RESULTS -
SOUTH BAGHOUSE SERVING ROTARY FURNACE 2

RUN NO. : 1 2 3
TEST DATE : 919/13 8/19/13 G/20i13
TEST TIME : 08:67~11.14 12:05 - 1515 0730~ 10:40 Average

Cobalt {Co}

Concentration
mg/dscm <{(.00232 <(.00042 0.00689 <(.00321

Emission rate
ibshr <(.000480 =0 000090 5.001361 <(.000647

Copper (Cu
Concentration
mg/dscm 0.00142 0.00231 0.00206 0.00193

Emission rate
b/hr 0.000300 0.000493 0.000407 0.000400

Lead (Pb}
Concentration
gridscf <0.0000013 0.0000042 0.0000044 <0.0000033

mg/dscm <0.00305 0.00964 0.01018 <0.00762

Emission rate
ibfhr <().000644 0.002053 0.002011 <(0.001569

Manganese {(Mn}

Concentration
mg/dscm <(.00077 <0.00135 <(.00113 <0.00108

Emission rate
fbrhr <{.000166 <(.000287 <0.000223 <(0.000226

Nickel {Ni}

Concentration
mg/dscm <(}.00114 0.00096 0.00124 <0.00111

Emission rate
bihr <(),.000240 (3.000204 0.000246 <0.000230

Phosphorus (P}

Concentration
mg/dscm 0.16741 014277 0.11592 0.14204

Emission rate
ibvhr 0.035304 (0.030413 0.022909 0.028542

Selenium (Se}

Concentration
mg/dscm <(3.00208 <0.00293 <0.00578 <(3.00359

Emigsion rate
ibfhr <{(.000438 <(.000623 <0.001142 <0.000735

Silver {Ag)
Concentration
mg/dscm <(3.00043 <(0.00042 <0.00048 <(.00044

Emission rate
Ibéhr <{.000092 <(0.000080 <().000092 <(. 000091

840-18 4-8
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TABLE 4-4 (CONTINUED). SUMMARY OF METALS TEST RESULTS -
SOUTH BAGHOUSE SERVING ROTARY FURNACE 2

RUN NO. : 1 2 3
TEST DATE : 919113 9/19/13 82013
TEST TIME : ge.07 - 11144 12:05 ~ 1515 07:30 - 10:40 Average

Thatlium (Tl
Concentration

mg/dscm <0.00088 <0.00084 <0.00082 <().00087
Emission rate

Ibfhr <(3.000182 <0.000179 <0.000182 <(.000181

Zinc {Zn}
Concentration
mg/dscm 0.01728 0.01173 0.03813 0.02238

Emission rate
Ib/hr 0.003644 0.002500 0.007535 0.004560
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SUMMARY OF PARTICULATE MATTER TEST RESULTS

Company : H. Kramer
Location - Chicago, IL
Source : North Baghouse
Test Run 1 2 3
Test Date 89i17/2013 9/17/2013 9/18/2013
Test Time 0816 -11:32  12:35-15:43 740 -10:48 Average
STACK GAS
Temperature, av. °F 111.6 132.5 130.3 124.8
Velocity, av. ft/sec 57.634 57.954 58.271 §7.953
Volume flow, acfm 66,771 67,142 67.510 67,141
Valume flow, scfm 60,822 59,119 59,351 59,797
Volume flow, dscfm 60,407 57,995 58,233 58,878
Volume flow, scth 3,655,304 3,647,162 3,561,072 3,587,846
Volume flow, dscfh 3,624,402 3,479,681 3,493,963 3,532,682
Moisture, av. % vol 0.85 1.90 1.88 1.54
COy, av. % vol, db 0.2 0.3 04 0.3
O, av. % vol, db 20.6 20.6 204 20.5
Sample Train Data
Time, min 180.0 180.0 180.0
Volume, dscf 107.102 110.678 107.094
Volume, dscm 3.033 3.134 3.033
Isokinetic Ratio, % 8.7 106.2 102.3
Filterable PM collected, mg
Filterable PM collected, mg 1.92 0.25 1.11 1.09
Concentration
gr/dscf 0.00028 0.00003 0.00016 0.00016
Ib/dscf x 10 0.0395 0.0080 0.0229 0.0225
Emission rate
brhr 0.1432 0.0173 0.0798 0.0801
Condensible PM collected, mg 2,30 2.40 2.50 2.40
Caoncentration
gridscf 0.00033 0.00033 0.00036 0.00034
ib/dscf x 1078 0.0474 0.0478 0.0515 0.0489
Emission rate
ib/hr 0.1716 0.1663 0.1798 0.1726
Jotal PM collected. mg 4.22 2.65 3.61 3.49
Concentration
gridscf 0.00061 0.00037 0.00052 0.00050
Ibfdsef x 10°° 0.0869 0.0528 0.0743 0.0713
Emission rate
ib/hr 0.3148 0.1837 (.25986 0.2527
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AR! ENVIRONMENTAL, INC.
USEPA METHODS 5/202 - TOTAL PM CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: North Baghouse
TEST DATE: 9/17/13
RUN NUMBER: 1

INPUT

Vo 110.805 ft* Q,: 60,407  dscfm

vy FACTOR: 0.988 Ts: 111.8 °F

P 296 inHg Runtime: 180 minutes
AH: 118 inH0 Ve 57.634  ftsec
T 755 °F P,: 29.55 in.Hg
Vit 194 mL Noz. diam: 0.188 inches
M, total: 4.2 mg

COy 0.20 % by volume

0, 2060 % by volume

ENGLISH UNITS
{29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

528 °

%
,V _
29,92,ix m ¥ 107.102  dscf

Vmstd = [/

7= 0.988

VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vg = 0.04707 x Vi, = 0.913  sef

FRACTIONAL MOISTURE CONTENT OF STACK GAS
Bup = X100 o 085 %

Wy
Viwsta + Vinaa

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS

M) Total = 0.00061  gridsct
C, =(0.01 543){ My |
\ Vinsta J
. __5{ Mn " N -8
C, = (2205 x107%) C', Total = 0.0869  x 107 ibs/dscf
g—‘,vmstd
EMISSION RATE co
P r:(-ﬂ]—ga (Q4q)60) Total = 0.3148  Ibs/hr
/ 1379  tonfyr

ISOKINETIC SAMPLING RATE

{ { { Wi
(100)(@}{ (0.002669 x Vi) + { »Vm}(y ) Posr + Lﬁ’tﬁ P
YASO = L SULPANS 136/) j = 08.66 % 1
(60)O)(Vs )(Ps N(An) '
A= 0.000193 ' Runtime= 180  minutes
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AR ENVIRONMENTAL, INC.

USEPA METHOD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: North Baghouse
TEST DATE: 9/17/13
RUN NUMBER: 1

INPUT

Vi 110805 f° Q. 60,407  dscfm

¥ FACTOR: (0.988 Te: 111.6 °F

Ppue 29.6 in.Hg Runtime: 180 minutes
AH: 1.19 in.H, O V. 57.634 ft/sec
T 75.5 °F P 20.55 in.Hg
Vi 19.4 mL Noz. diam: 0.188 inches
M, front: 1.92 mg

CO;: 0.20 % by volume

Q,: 2060 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
AH
Poar + 5=
528 bar
Vinstd = (m] % Vo %y tmﬁ“& = 107.102  dscf
y = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vg = 0.04707 x Vi, = 0.913  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
Vst
EEURE .- N | -
Bre Vista * Vs x 100 - 0.85 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M, Total = 0.00028 gr/dscf
C, = (0.01 543)( o
Y Vmstd }
s B / M 3 -8
Cy = (2205 x 107%) 0 J C Total = 0.0395  x 10° ibs/dscf
Lvmstd
EMISSION RATE C. .
pmr = (?'656 }(Om)(ﬁﬂ) = 0.1432  Ibsthr
/ 0.6273  tonlyr
ISOKINETIC SAMPLING RATE
: (Vi ), " AH Y
! Tm /L L1386 .
Yt SO = : —— . = 08.66 %l
{(BO)O} Vs )P ) An)
A, = 0.0001928 ft° Runtime= 180  minutes
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ARIENVIRONMENTAL, INC.
USEPA METHOD 202 - CONDENSIBLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, L
SOURCE: North Baghouse
TEST DATE: 6/17/13
RUN NUMBER: 1

INPUT Q,: 60,407 dsefm
Vi 110805 ft’ T,: 1116  °F
y FACTOR: 0,688 Runtime: 180 minutes
Puoe 288  inHg V: 57.634  ftisec
AH: 119 inH,0 P,: 2955  inHg
To: 755 °F Noz. diam: 0.188 inches
Vi 194 mL My: 2.15 mg
N: 0.0000 Mgy’ 0.86 mg
Vi 0.00 mL
m,: 2890 mg ENGLISH UNITS
m,: 140 mg (29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
" 528 ) i-pb:‘:r 136
Vg = [M—-} MV = 107.102  dscf
2992 i T ,
i
MASS OF AMMONIA CORRECTION
Equation #1 m, = 17.03xV; xN = 0.00 mg
MASS OF THE FIELD BLANK
Equation #2 My, = My, + My, = 3.05 mg
2.00 mg @ max allowable
MASS OF INORGANIC CONDENSIBLE PM
Equation #3 m; =m,_—m_ = 2.90 mg
TOTAL MASS OF CONDENSIBLE PM
Equation #4 Mp = M, + M, — My, = 2.30 mg
@ max. blank
TOTAL CONCENTRATION OF CONDENSIBLE PM - METRIC UNITS
mn
Equation #5 Copm = o0 = 00215  mgldscf
vm(&ia}

TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS

C, =(0.01543)(C,,.) Total = 0.00033  gr/dsct
=(2.205x107°)(C,,,.) C, Total = 0.0474  x 107 Ibsidsct
MISSION RATE [ c
pmr = | 7050}«3% )60) Total = 0.1716  lbsthr
6.7515  tonfyr
ISOKINETIC SAMPLING RATE
{(100)(T, jg(o‘oozseg * Vi) + [ MWJ(; J( Poer +§ jfz
%ISO = L CIOACAC = 98.66 %I
A= 000018 F° Runtime = 180 minutes
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer SOURCE: North Baghouse
LOCATION: Chicage, iL TEST DATE: 9/17/2013
RUN NUMBER: 1
BAROMETRIC: 29.6 in. Hg STACK DiAaM: 59.50 inches
STATIC PRES: -0.65 inH,0 CO;: 0.20 % by volume
STACK TEMP: 111.6 °F Oy 20.60 % by volume

SQ.RT aP: 0.9787 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS

M, =044 {(%CO, )+ 032(%0, )+ 0.28{%N, + %CO} = 28.86 ibiib-mole

MOLECULAR WEIGHT OF STACK GAS, wet basis
M, =My (1~ Bys ) + 18B s = 28.76  Ib/ib-male

PITOT TUBE COEFFICIENT

C,, (from calibration curve or geometric specifications) = 0.84

AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
JS— 1 n o
JAP = F{Z JAp = 0.9787  in. H,0
=1

AVERAGE ABSOLUTE STACK GAS TEMPERATURE

Te= 111.6 °F + 460 = 571.6 °R

ABSOLUTE STACK GAS PRESSURE

=
Ps = Poor + 250 = 2055  inHg
STACK GAS VELOCITY
V, = (8549)(C, ){avg/aP) }(P Y = 57.634  ft/sec
STACK GAS VOLUMETRIC FLLOW RATE, actual
Q, =60 x V, XA, = 86,771  acfm
Stack Area = 19.309 f*
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
528 Y [P
Qe = [55-52* ]LQS){ ;:5’“} = 60,922  scfm, wb
o L8 3,655304 scth,wb

STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis

[ 528 3
Qg = 2992}(0 [ ® (1 Bye) = 60,407  dscfm
Ts ) 3,624,402 dscfh
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: North Baghouse
TEST DATE: $/17/2013
RUN NUMBER: 1

v FACTOR: 0.988 STACK DIAM: 59.50 inches
BAROMETRIC: 29.60 in. Hg METER VOLUME: 110.805 ft°
STATIC PRES: -1.65 in.H,0 METER TEMP: 75.8 °F
STACK TENP: 111.6 °F LIQUID COLL: 15,4 milliliters
SQ.RT AF: 0.9787 in.H,0 Cco, (.20 % by volume
AH: 1.19 in.H,0 Oy 20.60 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
’P + —_AH
528 ) bsr T 436
V e B T | V 3 * ol
rstd (29'92}" m % )’E{ T, 107.102 dscf
¥ = 0.988

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vsg = 004707 x V, = 0913  scf
VI?: = 184 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V.
Bs = WSS
T Vome + Vi 0.0085
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP
Bus@saturation = == B 0.0930
B 4 L statc
P 138
SVP = 2.749 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
B = 0.0085
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ARI ENVIRONMENTAL, INC.
USEPA METHODS 5/202 - TOTAL PM CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: North Baghouse
TEST DATE: 9/17/13
RUN NUMBER: 2

INPUT

V! 115.745 ft’ Q. 57,895  dscfm

y FACTOR: 0.988 T 1325 °F

P : 298  in.Hg Runtime: 180 minutes
AH: 126  inH0 V! 57.954  ft/sec
T 6140 °F Pq: 29.56 in.Hg
V. 456 mL Noz. diam: 0.188 inches
M, total: 27 mg

CO,: 0.30 % by volume

Oy 20.60 % by volume

ENGLISH UNITS
{29.92 in.Hg & B8 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
[ AH T

) : ‘P
528 bar
Vinag z[mJ ¥V x ¥ 136 - 110.678  dscf

T

-]
¥ = 0.988

VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vigsta = 0.04707 % Vi, = 2.146  scf

FRACTIONAL MOISTURE CONTENT OF STACK GAS

V,
B, = —XY2 100 = o,
we Vo + Voo 1.90 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M, \} Total = 0.00037 gridscf
Cs wmaa
l mstd l
! -8 ( Mn \‘ 8]
Cy =(2206x1077) "1 C’, Total = 0.0528 x 107 ibs/dscf
\ Vmstd
EMISSION RATE fFc.
P =| S o5g (e (60) Total = 0.1837  ibs/hr
0.804 tonfyr
ISOKINETIC SAMPL!NG RATE
NN
(100)(T, ) (0.002669 x Vi) + f i{ Poar +| 1‘3‘,‘; J\;
VSO = L LY 380 106,20 %I
(BOYO)(Vs J(Ps )(An)
A= 0.000193 ft° Runtime = 180 minutes
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ARI ENVIRONMENTAL, INC.
USEPA METHOD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, I
SQURCE: North Baghouse
TEST DATE: 9/17/13
RUN NUMBER: 2

INPUT
Vi 115,745 ft° Q,: 57,995  dscfm
y FACTOR: 0.588 T,: 1325 °F
29.6 in.Hg Runtime: 180 minutes
AH: 126  in.H,0 V,: 57.954  ftisec
T 81.4 °F P 29.56 inHg
Vi 45.6 ml Noz. diam; 0.188 inches
M, front: 0.25 mg
CO,: 0.30 % by volume
O, 2060 % by volume

ENGLISH UNITS

(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

B, + AH |
528 bar T e
Vinetd = (?Q?}EJ X Vi x ¥ m@ﬁ_ = 110.678  dscf
d
y= 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vusig = 0.04707 x V. = 2.146 scf

FRACTIONAL MOISTURE CONTENT OF STACK GAS

v,
Bye = -—80 100 = 1.90 o
" Vwﬂd +Vmsm %

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS

2y Total = 0.00003  gridscf
052(0.01543)[ 2 J
X Vinstg
, e M,
Ce =(2205x10 )L_-'—‘-J ', Total = 0.0050  x 107 Ibs/dscf
. Ymstd
EMISSION RATE c. N
pmr = (7655}(@““)(60) = 0.0173  ibsihr
0.0759 ton/yr

ISOKINETIC SAMPLING RATE

. VRN W
(100){T5};-(0‘002669 *Vig)+ | %’ﬁ& Y o (% g E
WSO = — LA V100 = 10620 %l
(BOXBY(Vs )P )(An)
A= 0.0001928 Runtme= 180  minutes
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AR! ENVIRONMENTAL, INC.

USEPA METHOD 202 - CONDENSIBLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: North Baghouse
TEST DATE: 917/13
RUN NUMBER: 2

INPUT Q;: 57,995  dscfm
Vo 115.745 ft' T 1325  °F
v FACTCR; 0.988 Runtime: 180 minutes
Ppar 208 inHg Ve 57.954  ftlsec
AR: 1.26  inH,0 P, 2556 in.Hg
Tt B1.40 °F Noz. diam: 0.188 inches
Vie: 456 mL My, 2.15 mg
N: 0.0000 Mg 0.90 mg
Ve 0.00 mL
m,: 340 mg ENGLISH UNITS
my: 1.00 mg {29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
Poar AH .l
528 1 var T aag _
Vet = | oot f Vo ¢y | e 28 = 67
mstd [29\92/} XKV %Y T, E 110.678  dscf
J
MASS OF AMMONIA CORRECTION
Equation #1 m, =17.03x V=N = .00 mg
MASS OF THE FIELD BLANK
Equation #2 Mg = My, 1My, = 3.05 mg
2.00 mg @ max allowable
MASS OF INORGANIC CONDENSIBLE PM
Equation #3 m; =m, —m, = 3.40 mg
TOTAL MASS OF CONDENSIBLE PM
Equation #4 Mpen = M+ M, — My, = 240 myg
@ max. blank
TOTAL CONCENTRATION OF CONDENSIBLE PM - METRIC UNITS
m
Equation #5 Copm = - = 0.0217  mgldscf
vm{sid}
TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS
C, =(0.01543)(C.,..) Total = 0.00033  gridscf
C, =(2.205x10%)(C,,..) C', Total = 00478 X 10™ ibsidsct
EMISSION RATE 2PN
pmr = {7 000 (QaqJ(60) Total = 0.1683  ibslhr
RS 0.7285  tonlyr

ISOKINETIC SAMPLING RATE
; |

! (Vo Vs " AH
(100)(T, gé(o‘oozssg “Viej | T::Jw ){ Poa + ( ﬁ";’gj'g]

ot

%SO = T Sk S R 106.20
(BO)B) Ve HPs ) Ar)

d

A= 000010 Runtime = 180 minutes

%1
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer SOURCE: North Baghouse
LOCATION: Chicago, IL TEST DATE: 9/17/2013
RUN NUMBER: 2
BAROMETRIC: 29.6 in. Hg STACK DIAM: 59.50 inches
STATIC PRES: -0.5 inH0 CO,: 0.30 % by volume
STACK TEMP: 132.5 °F O, 20.60 % by volume

SQ.RTAP: 09652 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS
28.87 ibfib-mole

"

My = 0.44(%C0,) + 032(%0, ) + 0.28(%N; +%CO)

MOLECULAR WEIGHT OF STACK GAS, wet basis
Mg =My (1-By ) + 188, = 2867  Ibfib-mole

PITOT TUBE COEFFICIENT

C, (from calibration curve or geometric specifications) = 0.84

AVERAGE VELOCITY HEAD OF STACK GAS, in. H;0

U n
AP=1N JAap -
N n%\/ p 0.9652  in.H,0

AVERAGE ABSOLUTE STACK GAS TEMPERATURE

Ty = 132.5 °F + 460 = 592.5 °R

ABSOLUTE STACK GAS PRESSURE

P \
Py =Py + 15’;“6& = 20.56  inHg
STACK GAS VELOCITY
V, = (8548)(C AP =

8 ( )( an \j(Ps }({W ) 57954 ft/sec

STACK GAS VOLUMETRIC FLOW RATE, actual
Q, =60 xV, xA, = 67,142  acfm

Stack Area = 19.309 f¢

STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis

oo S(zsgzng(Q )E P5 )

i

59,119 scfm, wh
3,547,162 scfh, wh

STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis

{ 528 3
Q@éc 2992)LQ ){ 5 ;(1“ vas)

i

57,995 dscfm
3,479,681 dscfh
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ARI ENVIRONMENTAL, INC,
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago. IL
SOURCE: North Baghouse
TEST DATE: 9/17/2013
RUN NUMBER: 2

v FACTOR: 0.688 STACK DIAM: 59.50 inches
BAROMETRIC: 26.60 in. Hg METER VOLUME: 115.745 ft
STATIC PRES: -0.50 in.H,0 METER TEMP: 81.4 °F
STACK TENP: 132.5 °F LIQUID COLL: 45.6 milliliters
SQ.RT AP: 0.9652 in.H;0 CO,: 0.30 % by volume
AH: 1.26 inH,0 O 20.60 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

110.678  dscf

it

~ | Poas + 17
528 ]x v, x *‘"WJ'S“Q‘,
29.92) ! Th ;

Vingtg = (

s

Y= 0.988

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vo = 0.04707 x V. = 2146 scf
Vi = 45.6 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V,
B — wstd = 1
** Viead “ Vinga 0.0160
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP.
Bus@saturation = B = 0.1657
F:’bar + ~-state.
13.6
SVP. = 4.9 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0190

A1




Flectronic Filing - Received, Clerk's Office ; 01/13/2014 - * * PC# 1 * *

ARI ENVIRONMENTAL, INC.
USEPA METHODS 5/202 - TOTAL PM CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, I
SOURCE: North Baghouse
TEST DATE: 9/18/13
RUN NUMBER: 3

INPUT
Vo 111.685 ft Q, 58,233  dscfm
y FACTOR: 0.988 Te 1303 °F
Poar: 2945  inHg Runtime: 180 minutes
AH: 117  in.H,0 V. 58.271  ftsec
T 77.04 °F P, 2941  inHg
Vi 437 mL Noz. diam: 0.188 inches
M, totai: 36 mg
CO,: 040 % by volume
0, 2040 % by volume

ENGLISH UNITS

(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

o AH ]
g b
Vs = 2] s 7 T Tige | - 107.094  dscf
\2992) T
o
y= 0.988
VOLUME OF WATER IN SAMPLE @ STARDARD CONDITIONS
~004707xV, = 2057 scf

FRACTIONAL MOISTURE CONTENT OF STACK GAS

V,
B, ~——X88__ . 100 = 9
ws Vorag + Vi * 1.88 %

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS

M Total = 0.00052  gridscf

052(0.01543)[ "J

vmstd
C, ~(2205><10‘6)f My g *

s = (2 n C'; Total = 0.0743  x 107 Ibs/dscf
L Vmstd
EMISSION RATE c.

pr = ( F00 OJ(QW, K60} Total = 0.2596  Ibs/hr
1.137 tonlyr

ISOKINETIC SAMPLING RATE

7 AH Y
(100)(T; ) (0.002668 x Vic) + | - ( ); Poar + iﬁ’Jfg
WSO = A = 10234 %l
{80)(9}(\’15) s}{AnJ
A = 0.000193 f Runtme= 180  minutes

A-12
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ARI ENVIRONMENTAL, INC.
USEPA METHOD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: North Baghouse
TEST DATE; 9/18/13
RUN NUMBER: 3

INPUT

V! 111685 ft' Q. 66,233  dscfm

y FACTOR: 0.968 Te: 1303 °F

Ppar: 2945 inHg Runtime: 180 minutes
AH: 1.17 in.H,0 V. 58271 ft/sec
T 77.0 °F Py 29.41 in.Hg
Vi 43.7 miL Noz. diam: 0.188 inches
M, front: 1.11 mg

COy: 0.40 % by volume

0, 20,40 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLEV@ STANDARD CONDITIONS, DRY BASIS

I'Pba: + Aﬂ”—;
st = ( i%%] XV x 7| MA?J-.@-@. = 107.094  dscf
L
¥ = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vg = 0.04707 x = 2057  scf

FRACTIONAL MOISTURE CONTENT OF STACK GAS

V,
B, = 28100 = 1.88 9
" Vyd + Vs i
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
TR Total = 0.00016  gridscf
C,=(001543) —2—|
ms!dj
! -8 x/ Mn ) &
Cs ={(2205x107°) " J C', Total = 0.0229 x 107 Ibs/dscf
' Vinsta
EMISSION RATE oo
pmr = | 7050 (Quq H60) = 0.0798  Ibsthr
v 4 0.3406  toniyr

ISOKINETIC SAMPLING RATE
. I [V A 5/’ Iy !
(100)(Ts)| (0.002669 x V,c)+i S Poa | o |
’ T J ( 1y,

(B0)OX Vs )P (An)
A, = 0.0001928 ft° Runtime = 180  minutes

i

%SO = 102.34 %l
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ARI ENVIRONMENTAL, INC.

USEPA METHOD 202 - CONDENSIBLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: North Baghouse
TEST DATE: 9/18/13
RUN NUMBER: 3

INFUT Q: 58,233  dscfm
Vi 111685 ft’ T.: 1303 °F
y FACTOR: 0.988 Runtime: 180 minutes
Ppar: 2945 inHg V! 58.271 ftisec
AH: 117 inH,0 P,: 29.41 in.Hg
Tus , 77.04 °F " Noz. diam: (.188 inches
Vie: 437 mL My, 2.1%5 mg
N: 0.0000 Mgp: 0.90 mg
Vi 000 mL
my: 355 mg ENGLISH UNITS
m, 095 mg (29.92 in.Hg & 68 °F}
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
r AH
/ 528 { Poar + 55
g = Ifz”é'éEJ x VX -,% w__fnf.l@ = 107.094  dscf
L -
MASS OF AMMONIA CORRECTION
Equation #1 m, =17.03=xV; xN = 0.00 mg
MASS OF THE FIELD BLANK
Equation #2 my, =M, +Mm,, = 3.05 mg
2.00 mg @ max aliowable
MASS OF INORGANIC CONDENSIBLE PM
Equation #3 m, =m, —mg = 3.55 mg
TOTAL MASS OF CONDENSIBLE PM
Equation #4 Mg = M, +M =My, = 2.50 mg
@ max. blank
TOTAL CONCENTRATION OF CONDENSIBLE PN - METRIC UNITS
m
Equation #5 Copm = - = 0.0233  mgldscf
Vm{std}
TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS
C, =(0.01543)(C,,.,) Total = 0.00036  gridscf
C, =(2.2056x10°)(C,,.) C', Total = 0.0515 X 10" ibsidscf
EMISSION RATE ‘o
pmr = | = oSokQﬂd NB0) Total = 0.1798  Ibsihr
- ‘ 0.7875  toniyr
ISOKINETIC SAMPLING RATE
r AT AH VY
(100)(T, ) (0.002668 x V;c)+{ ¥f11 | Pos +[%%m
%SO = : _ Am/ AT MBS 10234 9
" (BOXOIVs P A ) ozt i
A = 4.00018 ft’ Runtime = 180 minutes
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ARI ENVIRONMENTAL, INC.

FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, H.

RUN NUMBER: 3

SOURCE: North Baghouse
TEST DATE: 9/18/2013

BAROMETRIC: 29.45 in. Hg STACK DIAM: 59.50 inches
STATIC PRES: -0.585 in.H,0 COy: (.40 % by volume
STACK TEMP: 130.3 °F Q,: 20.40 % by volume
SQRT AP (.9699 in.H;0
DRY MOLECULAR WEIGHT OF STACK GAS
My = 044(%CO0;, )+ 032(%0C,} + 0.28{%N, + %L O} = 28,88‘ Ibiib-mole
MOLECULAR WEIGHT OF STACK GAS, wet basis
Mg = Mg (1- By ) + 18Bs = 2867  Ibilb-mole
PITOT TUBE COEFFICIENT
C; (from calibration curve or geometric specifications) = 0.84
AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
o n S
JaP ==X YA s 09699  in. H,0
(BN
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
Ty = 130.3 °F + 460 = 520.3 °R
ABSOLUTE STACK GAS PRESSURE
P...
Py = Poar + 58 = 2941  inHg
STACK GAS VELOCITY
/ T
V, = (8549)(C, )(avgVAP | j-—2 =
s = (8549)(C,)ava AP i 58271 ftisec
STACK GAS VOLUMETRIC FLOW RATE, actual
Q, =60 x V, XA, = 67,510  acfm
Stack Area = 19.309 ft*
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
528y _ (P,
Qo = (m}(‘?‘g) “fs*} = 59,351 scfm, wh
i s 3,561,072 scfh, wb

STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
_( 528
# 712692

AP Y
(Qs) == (1-Bus) = 58,233  dscfm
/ L Ts i

3,493,963 dscfh
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: North Baghouse
TEST DATE: 9/18/2013
RUN NUMBER: 3
¥ FACTOR: (.088 STACK DiaM: 59 50 inches
BAROMETRIC: 29.45 in. Hy METER VOLUME: 111.685 ft°
STATIC PRES: -0.55 in.H.O METER TEMP: 77.0 °F
STACK TEMP: 130.3 °F LIQUID COLL: 43.7 milliliters
SQ.RT AP: 0.9698 in.H,0 CQO,: 0.40 % by volume
AH: 1.17 in.H,0 0, 20.40 % by volume
ENGLISH UNITS
(29.92 in.Hg & °F)
VYOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
[ AH T
Py b e
528  ar }
Vineta = ('2'5&5,1 % Vi % yiwwﬁ"&i J = 107.094  dscf
y= 0.988
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vg = 004707 x V, = 2.057 scf
VIC = 43.7 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
V.
B‘ - wstd =
. 0.0188
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVEP.
Bws@sawmtian = Mw“ﬁww = 0.1539
=] 4+ static
BT 3.6
SVP. = 4,525 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
B = 0.0188
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TABLE
COMPANY
LOCATION
SOURCE

TEST DATE
RUN NO
TEST TIME

Stack Gas Parameters

Temperature, °F

Velocity, av. ft/sec
Volumetric flow, acfm
Volumetric flow, scfm
Volumetric flow, dscfh
Moisture, av. % vol
Carbon Dioxide, av. % vol
Oxygen, av. % vol

Sample

Time, min

Volume, dscf
Volume, dscm
Front Half Lead, ug
Back Half Lead, ug
Total Lead, ug
Isokinetic Ratio, %

Lead Emissions

Concentration
gr/dscf
mg/dscm
x 10 Ib/dscf

Emission Rate
Ih/hr

Visible Emissions (Method 22)
# of minutes:sec with visible emissions

ARTEnvironmental, Inc

SUMMARY OF TEST RESULTS

Lead Emission Summary
H. Kramer

Chicago, IL

North Baghouse

9/17/2013 9/17/2013
1 2

08:15-11:32 12:35-15:43

114.0 136.8
55.6 56.6
64,445 65,529
58,547 57,355
3,463,629 3,392,104
1.4 1.4
0.2 0.3
20.6 20.6
180.0 180.0
99.400 100.595
2.815 2.849
5.088 <1.250
<1.250 <1.250
<6.338 <2.500
96.9 100.1

<(0.0000010 <0.0000004

<0.00225 <(0.00088

<(0.00014 <0.00005

<0.000487  <0.000186
0:00

9/18/2013
3
07:40 - 10:48

133.7
57.8
66,993
58,562
3,455,392
1.7
0.4
20.4

180.0
103.733
2.938
5.760
2.690
8.450
101.4

0.0000013
0.00288

0.00018

0.000621

Average

124.9
56.1
64,987
57,951
3,427,866
1.4
0.3
20.6

101.242
2.867
<4.033
<1.730
<5.763
99.5

<(.0000009
<0.00200

<0.00013

<0.000431

A-17
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SUMMARY OF TEST RESULTS

TABLE USEPA Method 29 Metals Bmissions Summary

COMPANY . Kramer

LOCATION Chicage, I

ROURCE Norttt Baghouse

TEL 3:&'!’&1 81772013 72013 182013

RUMNT 1 2 3 Average

TEGROME 08:15 - 11:32 12:35-15:43 07:40 - 10:48

Metals Sample

Tire, min 180.0 180.0 180.0

Volume, decf 86,400 100.895 193.733

tsokinetic Ratic, % 96.9 100.1 1014

Meotals Emissions . Averago Avarage

Mass Concentration  Concentration  Emission Rate Mass Concentration Concentration Emission Rate Mass Cone i o atior \ Ratg Co i ion Rate
%
Anaiyie ug mafdscm 2107 idsef ity ug maldsem 3107 lofdscf ihihr ug mgldscm X10:3 ibidsct Ibihe mafdsen

Antimorny <3120 <0001 <0068 <0, 000240 «3 B0 <0.00088 <0086 (L0001 88 7 BB <0, (0268 <{L. 168 (3 S D <} (0156

Argenic <2500 =0.00089 <0055 «0.000192) <2.500 <0.00088 =0.05% «G.000186) <2 500 <0.00085 «{.053 <0}, 500184] <0, 00087

Barium <5000 <.00178 D111 =0.000384 14,390 <0.00508 <0.315 <0.00107¢] <5.000 <(.00170 <0108 <. 00036 «O0IES <0.000807]
Beryltivn Q. 120 «0.00004 <0003 <0.000008) <3120 <0.00004 <0.003 <0.000008) <0, 120 <0.00004 <3063 <43 OO {10004 <43 00000
Cadomium =1, 260 <0.00045 <0.028 <0.000097 <1260 <0.0G044 <(.028 <0.000084 1,260 <0.00043 «0.027 <0.00009 <3 0044 <0.00009
Chromium 4.350 0.00%76 0.110 0.0003804 =3.380 <(.0011¢ <Q 074 <0.000281 5620 coote G1ig 0.000413 Eakeailig «( D003464
Cabait <1.260 «(.00045 «0.028 <0.000067] <1260 <0.00044 <0,028 =0,00008 «1.260 «0.00043 <0827 <0 DRSS (100044 <{1.000084)
Copper «3.280 <0,00117 “0.073 <0.000252 5.450 0.00191 G118 0000408 <3.4980 (0135 <0085 <0 (0022 <(.00148 «(.0003 1
Lead <6338 <(.O00325 <141 <{1OU048F <2500 <{1.0G088 <(1.08% <Ch O 8,450 Q.L00288 0.18¢ G O00ER =t Q000 =(3, 000431
Manganese «2.030 Q00071 «<Q0.045 <0001 58 1.880 0.00068 o041 0.00014 <2160 «<(.00074 {086 {300 5 <007 w001
Nigke £.340 0.00154 0.046 0.000333 4370 Q00153 0.098 0.000328 4.200 000167 G104 0000360 Go0 58 0.00657338
Phosphorus 480788 G18013 9.999 §.034634 436.002 ¢.17028 10.631 8.036002 432 545 014727 9197 [eRakcs F s [eR 1 ¥el m:ms;;l
Selenivm <13.730 <(1.00488 «0.305 <0.001058) «2.500 <Q.G0088 «0.085 «Q.00018 «<12.240 <Q.00417 <0260 «{ HOOBSY Lageptich <0007 12
Silver 1,260 «0.00045 <0028 <0.60008 <1280 =0.00044 <0.028 «0,000094] <1380 <(.00047 «L02% <0 JO04% SO OO0ST]
Thattham 2,800 <0 0082 <(1.055 (000192 <2500 <{;.0C088 «(1. 055 <0 0001 68 <2500 «G.00085 <{3,063 {00184 «0001%
Pit 30,510 0.01084 0.677 0002344 24780 (0870 0.543 .001842 24 840 1.008%5 0.522 0001802 0 OQW‘EE!'&%

AR! Environmental, inc

Methad 29 Melals Emissions Summary Table
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USEPA Method 29
Metals Emissions Calculation Summary

Ctbent
Lestsation
Bourse
Date:
Run
Yest Data input Metals Laboratory Analysis Weights (Mt} < Values »Balow MDL
Barometric pressure Pk Banganese Wk <2005 ug
Slack pressure P Antimony [3by <312 ug
Test loagth (o) Arsenic (Ash <DED wg Kickel {(Nij 434 ug
Hample nozzie damatar (D0 Bariury (Bah < Phogphorug (P 455,77 ug
Ssraple narzie ares {Bbh Beryliem {Bel
Stack temperature [T, Cadmiurs {Cd}: Selerdum {Sek “33.73 vg
Volune metered YV oF Siver {Agh <126 ug
Stack gas velocity (V.1 Chromium {Cr): 495 uy Thatfiem {TH: «) &0 ug
Stack gas volumatric low (Q,..0 Cobalt (Cay <128 ug Zing {Zny: 351 ug
Fractionat Moistere content (B¢ Copper {(Cul: <328 ug

Lead (PG “8.34 ug
Sample calculations @ standerd Conditions {29.92 inches Ho, 68.0 5F):
Percent isokinetis:
Ysakinatic = oo Vae x{T. +450) = 85.91 % Isokinetic

Py xV, xbx A_x(1-8,,)

Muotals concontration fmg/dsem);

T

<0.00111
<0.00089
<0.00178
<0.06004
<0.00045

0.00178
<0.00117

HHHRBRBRR

<0.00225
<0.00045

B

Matals concentration { X107 bidscl):

<{1.083
<0.055
<0.111
<0.003
=0.028

0.110
<0.073

LR O I

= <0141
= <0.028
Motals emission rate | iWhej:

<0.00024¢
<0.000192
<0.000384
<0.000009
<0.000097

0.000380
<0.0002852

Hounaanu

<0.000487
<0.000037

non

35,318t / dscm ; ;

thifr Lead {Pb}
fofhr Cobalt (Co)

| = <0.00071
mgfdscm Antimony (Sb) =
mg/dsem Arsenic (As} = 0.00154
mg/fdsem Barium {Ba} = 0.16013
myg/dscm Beryliium {Bej =
mygldsem Cadmium (Cd) = <0.00458
mgfdsem Chromium {Cr = <0.00045
mgidscm Copper {(Cu) = «0.00089
= 0.01084
mgfdscm Lead {Pb) =
mg/dsem Cobait (Co} =
9 R
(72305 ygm b ", x
Clowr B el
V’Vtﬁd
= <0.045
x 10”7 ib/dscf Antimany (Sb} &
x 107 Ibfdscf Arsenic (As) = 0.696
x 10" |bfdscf Barium (Ba} = 9.999
x 10™ ibidsct BeryHium {Be} =
x 107 {b/dsef Cadmium {Cd) = <0.305
% 10 tbidscf Chromium (Crj = <0028
x 10” tbfdsct Copper {Cu) = <0.055
= 0.877
x 10 tbidscf Lead {Pb) =
x 10™ fb/dscf Cobalt {Co) =
B, = Oh o« Qg
= <0.000156
ibjhe Antimony (Sh) =
thihr Arsenic (As} = 0.000333
ib/hr Barium {Ba} = 0.034834
ity Beryilium {Bey =
Ibftr Cadmium {Cd) = <0.001055
thihe Chromium {Cr = <0.000097
tb/hr Copper (Cu} = <0.000192
= 0.002344

FAsinGd 24 miglti-tistels Cale Summary

mgidscrm Manganese {Mn}

mg/dsem Nickel {Ni}
mg/dscm Phosphorus {P§

mgldscm Selenium {Sg}
mgidscm Silver (Ag)
mg/dscm Thallium (T
mgfdscm Zine {Zn)

x 10 Ibkdscf Manganese {(Mn)

% 107 Ibidsef Nicke! {NT)
x 10 ibidsef Phosphorus (P}

x 10 idscf Selenium (Se)
x 10" Ib/dscf Silver (Ag)

X 10" fb/dsct Thaltium {T1)
x 107 ib/dscf Zing {Zn}

ib/hr Manganese {(Mn}

ib/he Nickel (Ni)
Ibihr Phosphorus (P}

fbihr Seleniumn {Se)
ibihr Silver (Ag}
tbihr Thallium (TH
ibihe Zinc (Zn}

A-19
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Metals Laboratory Data Summary

- E
2EERE
Blient H. Kramer
hpeation Chicago, IL ND-Value Below Minimum Detection Limit - listed by DAT as ND
ource: North Baghouse J-Value below LOQ but above MDL
Date: 91712013 {Sample - Blank) less than MDL: use MDL
Run # 1 FH = Front half, BH = Back haif
Time: 08:15 - 11:32
Fiter Diam  110.00 mm
Filter Diam 4,33 in.
"A value'= 26.62 ugfin,
Front Half Metal Calculation
{ Value it Values Final®
FH Sample FH Blank A Value 5 % of FH Lesser value Greater Value Blank Value Blank Corrected Biank Corrected
(M) (M ) {filter} Sampie M) vs 5% fvsH Used Sample Mass Sample Mass

Metal {micrograms} (micrograms) (micrograms} (micrograms} (micrograms) (micrograms) (micrograms} (micrograms) {micrograms) Sampte MDL
Antimony 1.29 7.45 20.62 0.06 0.06 20.62 7.15 -5.86 <1.25 J 1.25
Arsenic <1.25 0.00 20.62 0.08 0.00 20.62 0.00 1.2% <1.25 ND 1.28
Barium 8.96 11.02 20.62 0.45 .45 2062 11.02 -2.08 <2.50 J 250
Beryllium <0.06 0.00 20.62 0.00 0.00 2082 0.00 0.06 <0.06 ND 0.06
Cadmium <0.63 0.00 20.62 0.03 6.00 2062 0.00 0.63 <0.63 ND 0.82
Chromium 7.87 544 20.62 0.39 0.39 20.62 544 2.43 243 0.25
Cobalt <0.63 1.01 20,62 a.03 0.03 20.62 1.01 -0.38 <0.63 ND 5.63
Copper 1.41 1.55 20.62 0.07 0.07 20,82 1.58 -0.14 <0.32 0.32
Lead 2571 21.09 20.62 1.246 1.29 2062 2062 509 5.09 1.25%
Manganhese 0.78 1.26 20.62 0.04 0.04 20,62 1.26 -0.48 <0.63 J 0.63
Nickel 4.07 212 20.62 0.20 0.20 20.62 242 1.85 1.95 4 .63
Phosphorus 179.14 171.49 20.62 8.96 8.96 20.62 20.62 158,52 158.52 2.50
Selenium 12.13 11.63 20.62 0.61 0.81 20.62 11.63 a.50 <1.25 1.25
Silver <0.63 0.00 20.62 0.03 0.00 20.62 0.00 0.63 <0.63 ND 0.63
Thallium =1.25 0.00 20.62 0.068 0.00 2062 Q.00 1.25 <1.25% ND 1.25
Zine 12,93 5.24 20.62 0.65 (.65 20.62 5.24 7859 7.69 .63
*Use MDL if the blank corrected value is <MDL

Back Half Metal Calculation
{ Value H Values Final
BH Sample BH Biank § % of BH Lesser value Greater Value Blank Velue Bilank Corrected Biank Corrected
{Mus) {Mong) Sample (M) VS 5% lvs il Used Sample Mass Sample Mass

Metal {microarams) (micrograms} {micrograms} (micrograms) (micrograms) (micrograms) {micrograms} {micrograms} {rmicrograms) Sample MDL
Antimony 2.87 17.76 1.00 0.14 0.14 1.00 1.00 1.87 1.87 J 1.25
Arsenic <1.25 0.00 1.60 0.06 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Barium <2.50 0.00 1.00 0.13 0.00 1.00 4.00 2.50 <2.50 N 2.50
Beryliium 015 0.43 1.60 Q.01 0.1 1.00 G.43 -0,28 <0.06 J 0.08
Cadmium <0.63 3.51 1.00 0.03 0.03 1.00 1.00 -0.37 <0.63 ND 0.63
Chromium 2.52 0.00 1.00 0.13 Q.00 1.00 0.00 2.52 2.52 9.25
Caobalt <0.63 0.60 1.00 0.03 0.00 1.00 0.00 0.63 <(.63 ND 0.63
Copper 3.96 5.16 1.00 0.20 0.20 1.00 1.00 2.96 296 0.32
Lead <1.25 8.25 1.00 0.06 0.06 1.00 1.00 0.25 <1.25 ND 1.25
Manganese 1.44Q 0.0¢ 1.00 0.07 0.00 1.00 g.00 1.40 1.40 J 0.63
Nickal 239 0.00 1.00 012 0.00 1.00 0.00 2.39 2.39 J 0.63
Phosphorus 307.63 322.35 1.00 15.38 15.38 15.38 15.38 292.25 292.25 2.30
Selenium 12.48 0.00 1.00 0.62 0.00 1.00 0.00 12.48 12.48 1.26
Sitver <0.63 o.00 1.00 0.03 0.00 1.00 0.00 0.63 <0.63 ND 0.63
Thallium <1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Zing 22.82 0.00 1.00 1.14 0.00 1.00 0.00 22.82 22.82 0.83

*Use MOL if the blank corrected value is <MDL
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== ESE Metals Laboratory Data Summary
= wﬁ:é = Total Front Half Plus Back Half Metal Galculation
Client: H. Kramer ND-Value Below Minimum Detection Limit - listed by DAT as ND
Location: Chicago, IL J-Value below LOQ but above MDL
Source: North Baghouse (Sample - Blank) less than MDL: use MDL
Date: 91712013 FH = Front half, BH = Back haif
Run #: 1
Time: 08:15-11:32 Final FH Final BH BH Blank Total Metal
Blank Corrected Blank Corrected (M)
Metal Sample Mass Sample Mass (micrograms) MDL Front half J or ND
Antimony <1.25 1.87 <3.42 1.25 o
Arsenic <1.25 <1.25 <2.50 1.25 ND
Barium «<2.50 <2,50 <5.00 2.50 J
BeryHium <0.08 <0.08 <0.12 0.06 ND
Cadmium <083 <0.63 <1.26 0.63 ND
Chromium 2.43 2.52 4.95 0.25
Cobait <0.63 <0.63 <1.26 0.63 ND
Copper (.32 <2.96 <3.28 0.32
Lead 5.09 <1.25 «§.34 1.25
Manganese «0.63 1.40 <2.03 0.63 J
Nickel 1.95 2.38 4.34 0.63 J
Phosphorus 158.82 292.25 450.77 2.50
Selenium <1.25 12.48 «13.73 1.25
Siiver <063 <0.63 <1.26 0.63 ND
Thatlium <1.25 <1.25 <2,50 1.25 ND
Zing 7.69 22.82 30.51 09.63

le-v

Back half J or ND

J
ND
ND

4
ND

ND

ND
ND
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=== = USEPA Method 2

PP B Volumetric Flow Rate Sample Calculations (Circular Ducts)
clume p

Client: H. Kramer

Location: Chicago, IL

Source: North Baghouse

Date: i GM7/2013

Run #: 1

Data Input

Carbon Uioxide {CO,): 0.2%

Oxygen (O): 2086 %

Nitrogen (N3} 78.2 %

Fractional Moisture Content (B8,,) 0.0140 dimensionless

Stack Temperature (T,): 114.0 °F

Pitot Coefficient (C,}: 0.84 dimensionless

Average square root of AP 0.6416 inches H,0

Barometric Pressure (P.): 28.60 inches Hg

Static Pressure (S} -0.55 inches H,0

Stack diameter: 5950 inches

Stack area (A): 19.3081 ft*

Sample calculations @ standard conditions (29.92 inches Hy, 68.0 °F):
Dry molecular weight of stack gas: : .

M, = (044 x %CO, ) + (0.32 x %0, ) +(0.28 x %N, ) = 28,856 ib/ib-mote

Molecular welght of stack gas, we! basis:

28.704 ib/th-mole

L]

M, :(Méx(1—»8w3))+(18x8w)

‘Absolute stack gas pressure:

it

P, =P, +( -~SJ~j 28.552 inches H,0

(136
Stack gas velocity:
[y e
~ T, +4860
V, = 8543 x C, x JAP x f (1, + 460 ) = 55.626 feet/second
V (Ps XMS)
Stack gas volumetric flow rate:
Q, = A, xV, =60 = 64,445 acfm
Stack gas volumetric flow rate, wet basis:
7 b
{ 528°R ) P i
Q.. =Q, xi < ! = 58,547 scfm
W T X Ltze‘gzmﬂgj ) [T& + 460jj
[ s28°R ‘ ]
= Q 4 it PSS J =
Qu =, x| { thgzn“g) T Lx 60 3,512,835 scfh
Stack gas volumetric flow rate, dry basis:
Qsﬁd r,st x('fme) = 57,727 dscfm
Qg = Cy, x(1-B,, )= 60 = 3,463,629 dscfh

A-22

AR Envirgnimaental, ing Volumetric Flow Calculation (Crroulsr Ducts)
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FEE= = USEPA Method 4
T N Moisture Determination Sample Calculations

Client; H. Kramer
Location: Chicago, IL

Source: North Baghouse

Date: GMTI2013

Run #: 1

Data Input:

Volume metered (V,): 166,990 ft

Meter calibration coefficient {Yy,): 1.642 dimensioniess
Barometric pressure (P, ) 2960 inches Hg
Meter sample rate (AH): 1.09 inches H,Q
Meter inlet/outiet temperature (T,,}: 732 °F

Volume of maisture collected (V. }: 30.0 mitliliters
Stack Temperature (T): 114.0 °F

Static Pressure (5t): -0.7 inches H,O

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
Volume of sample, dry basis:

. AH
s o Pl .
Vi, =V, xY,x{ S280°R X(P:m*mﬁ = 99.400 dscf
29.92°Ha) | 7 3460
~ &l s

Vofume of water vapor in sample:

0.04707 1t "y = 1.412 scf

szld = m t i

Fractional moisture content of stack gas:

V,
B3 e Cwad -
- ( Viosa + Viga } 0.0140 Buo
Percent Moisture:
Yemoisture =B, x 100 = 1.40 %
Fractional moisture content of stack gas at saturated conditions:
Tm(3 = [(T5 = 32} * 0.5556) +273 = 318.6 °Kelvin
-7 S,
Ps{mmHg‘é = ; Prae + 13 % 25401 = 751.87 mm Hg
3 .
T} where:
f A= § 361
B, =12 Z. 818935 = 0.0941 %
P, sGmmblyy C=27.85
Percent moisture at saturated canditions:
MOIStUre, . imes = Buss * 100 = 9.41 %
Percent moisture used for emissions calculations:
= 1.40 %

ARl Erwironmental Inc. tMoisture Caloulations
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USEPA Muthod 29

EmesE Metals Emissions Calculation Summary
SEESE
W s W e
Chen? H. Kramer
Lecation iveags,
Saure Heoh B me
Date: W7
Bun ?
Test Dats Input Matals Laboratory Analysis Weights (Mt}
féaréme@téc pressure (9,5 VRED inches Mg teanganese (Mo} 1.88 ug
Stack pressure (PR ZBA% Inches Mg Abs.  [antimony {(8bY
Test fength [0} 190 minvies Arsenic {5} Hicke! (i
Sample norZe damater £33 O 1870 inckes Barium {Bap Prosphorus (P)
asrne ares (8Ll Heryion {Bel
Stack omperature (1,1 Cadmium {(Cdl Salenives {Se}:
Volume metered (V.00 Silver PAgh
Stack gos velooity (V.Y 55552 fisec Chronsium (O} <EAE ug Thaifium {TTx
Stask gas volurnetric Gow {1 3,362,904 dscth Cobalf {Col: <125 vp Zine {Znk
Fractional Hoistere content {83,,% G014 % Copper {Dul 545 ug
ead (Phi <Z.5G ug
Bample calculations @ standard contitions [29.52 INChES Hg.,
Percent lsokiretic:
1) ; 7 363
ssokinetic = CoTr0* Vs ¥ (T, +460) = 136,14 % lsokinetic
sV, w8 w A (18]
Motals concantration [mgldscm};
Gl u M
) {[ o Vs Y
|1 35.3%dsef / dsem /|
= 6.00065 mgfdsem Manganese {(Mn}
= «0.00088 mg/dsem Antimony {Sh) =
= <0.00088 mg/dscm Arsenic (As) = 0.00153 mg/dscm Nickel {Ni}
= <0.00505 mgfdscm Barium {Ba) = 047024 mgidsem Phosphorus (P}
= <.00004 mg/dscm Beryilium {Bo} =
= <0.00044 mgldscm Cadmium {Cd) = <{.00088 mg/dscm Seienium {Se}
= <0.00119 mgldsem Chromium {Cr = <0.00044 mgldscm Silver (Ag)
= 0.00191 mgldscrn Copper (Cul = <0.00088 mgfdscm Thaliium (T4}
= 0.00870 mg/dsem Zinc {Zn}
= <0.00088 my/dscm Lead {Pb} =
= <0.00044 mg/dsem Cobait (Coj =
=
Motals conveniration { x10° Widget):
o
‘{220%10‘ L
DS - -
vnﬁ&ﬁ
0.041 x 107 ib/dscf Manganese {Mn}

<0.055
<{1.055
<0.315
<0.003
<(.028
<{.074

0.119

L O O O O

<0.055
e <0.028

i

Hotafs smission rete [ ivhr):

<0.000186
<0.000186
<0.001070
<0.000009
<(.000094
«0.000251

©.000405

¥ Hm B ERG

<0.000186
<0.006084

won

A-24

PR EHY

Fonmipaial he

x 107 thfdscf Antimony (Sb}

x 107 ibfdscf Arsenic (As} 0.096

x 107 Ibfdscf Nickel {Ni)
x 107 1bfdsct Phosphorus (P}

x 107 {bfdsct Selenium {Se}
x 107 ib/dsct Siiver (Ag)

x 10™ ibidsct Thallium {11}
x 107 ibidsef Zinc {Zn}

Ib/hr Manganese (Mn)

Tothr Nickel (Ni)
in/hr Phosphorus (P}

Ih/hr Selenium {Se}
ibihr Sitver (Ag)
tbihr Thallium {Ti}
ibfhr Zinc {Zn}

x 107 ibidsct Barium {Ba} = 10.631
x 107 Ibfdscf Beryllium {Be} =
x 107 ib/dscf Cadmium (Cd} = <0.055
x 107 ib/dsct Chromium {Cr} = <0.028
x 107 ibidsef Copper (Cu} = <0.055
= 0.543
* 107 ib/dscf Lead (Fb} =
% 107 ibidscl Cobalt (Co) =
E, =ChxQyy
= 0.000140
ibihr Antimony {Sb) =
ibfhr Arsenic (As) = Q.000325
ibfhr Bariurn (Ba} = a.036062
fhihe Beryllium {Be) =
{b/hr Cadmium (Cd) = <0.060186
thihr Chromium (Ce = <0.000084
ibfhr Copper (Cu} = <(0.000166
= 0.001842
Ibflhr Lead (Pbj
Ibfhr Cobait (Coj
BAGTHOT T MRS O STy



Electronic Filing - Received, Clerk's Office : 01/13/2014 - * * PC# 1 * *

Metals Laboratory Data Summary

SEESE
LR A
Client H. Kramer ND-Value Below Minimurm Detection Limit - listed by DAT as ND
Location Chicago, IL J-Value below LOQ but above MDL
Source: North Baghouse (Sample - Blank) less than MDL: use MDL
Date 9/17/2013 FH = Front half, BH = Back half
Run # 2
Time: 12:35-15:43
Front Half Metal Calculation
{ Value Finai*
FH Sample FH Blank A Vailue 5%of FH  Lesser value Greater Value Blank Value Biank Corrected Blank Corrected
{Ma) (M) (4 inch fitter) Sampie (M) vs 5% fvs i Used Sample Mass Sample Mass

Metal {micrograms) {micrograms} {micrograms} {micrograms) {micrograms) {micrograms} {micrograms} {micrograms} {micrograms} Sample MBI
Antimony 2.02 7145 20.62 0.10 010 2062 715 -5.13 <1.25 d 1.25
Arsenic <1.25 0.00 20.62 0.06 0.00 2062 Q.00 1.25 <1.25 NI 1.25
Barium 6.60 11.02 20.62 0.33 0.33 20.62 11.02 -4 .42 <2.50 Jd 2.50
Beryitium <0.06 a.00 20.62 0.00 0.00 20.82 0.00 0.06 <0.06 ND 0.06
Cadmium <0.63 0.00 20.62 0.03 0.00 20.62 0.00 0.63 <0.63 ND 0.63
Chromium 505 544 20.62 0.25 025 20.62 544 -(.39 <0.25 0.25
Cabalt <0.63 1.01 20.62 0.03 0.03 20.62 1.01 -0.38 <0.63 NI 0.63
Copper 3.59 1.585 20.62 0.18 0.18 20.62 1.55 2.04 2.04 0.32
Lead 20.56 21.09 20.62 1.03 1.03 20.62 20.62 -0.06 <1.25 1.25
Manganese 2,28 1.26 20.62 o1 0.11 20,62 1.26 1.00 1.00 J (.63
Nickel 446 212 20.62 022 0.22 2062 212 234 <2.34 0.63
Phasphorus 206.46 171.49 20,62 10.32 10.32 20.62 20.62 185.84 185.84 2.50
Selenium 6.36 11.63 20.62 0.32 0.32 20.62 11.63 -5.27 <1,25 1.25
Siiver =<D.63 0.00 20.62 0.03 0.00 20.62 .00 0.63 <(.63 ND 0.63
Thallium <1.25 0.00 20.62 0.086 0.00 20.62 0.0D 1.28 <1.25 ND 1.25
Zine 19.88 5.24 20.62 0.99 0.99 20,62 6.24 14.64 14.64 0.63
*Use MDL if the blank corrected value is <MDL

Back Half Metal Calculation
! Valye Final*
BH Sampte BH Blank 5% of BH  Lesservalue Greater Value Blank Value Blank Gorrected Blank Corrected
(Men) (Mpny) Sample (M) v8 5% tvs il Used Sample Mass Sample Mass

Metal {micrograms} {micregrams) (micrograms) (micrograms) {micrograms} (micrograms) (micrograms) {micrograms} {micrograms) Sample MOL
Antimony <1.25 17.76 1.00 0.06 0.06 1.00 1.00 0.25 <1.25 ND 1.25
Arsenic <1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Barium 11.89 0.00 1.00 0.59 0.00 1.00 0.00 11.89 11.89 2.50
Beryllium <0.10 0.43 1.00 .01 0.01 1.00 0.43 -0.33 <0.06 J G.06
Cadmium 092 3.51 1.00 0.05 0.05 1.00 1.00 -0.08 <0.63 J 0.83
Chromium 3.13 0.00 1.00 0.16 0.00 1.00 0.00 3.13 3.13 .25
Caobait <0.63 0.00 1.00 0.03 0.00 1.00 0.00 0.63 <0.63 ND 0.63
Copper 4.41 5.16 1.00 0.22 022 1.00 1.00 3.41 3.41 0.32
Lead <1.25 8.25 1.00 0.06 0.08 1.00 1.00 0.25 <1.25 ND 1.25
Manganese 0.88 0.00 1.00 0.04 0.00 1.00 0.00 0.88 0.88 J .63
Nickel 203 0.00 1.00 0.10 0.00 1.00 0.00 2.03 2.03 J 0.63
Phosphorus 314.91 322.35 1.00 18.75 15.75 15,75 18.75 209.16 298.16 2.50
Selenium <1.25 0.00 1.00 0.06 .00 1.00 0.00 1.25 <1.25 ND 1.25
Siiver <(0.B3 0.00 1.00 0.03 0.00 1.00 g.00 0.63 <0.63 ND 0.63
Fhallium <1.25 0.00 1.00 <0.08 0.00 1.60 0.00 1.25 <1.25 ND 1.25

inc 10.14 0.00 1.00 0.81 0.00 1.00 0.00 10.14 10.14 Q.63

se MDL if the blank corrected value is <MDL



— - —— -
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Telient:

Source:

H. Kramer
Chicago, L

Electronic Filing - Received, Clerk's Office : 01/13/2014 - * * PC# 1 * *

North Baghouse

Metals Laboratory Data Summary
Total Front Half Plus Back Half Metal Calculation

ND-Value Below Minimum Detection Limit - listed by DAT as ND
J-Value below LOQ but above MDL

Back halt J or ND

91712013 (Sample - Blank) less than MDL: use MDL
2 FH = Front half, BH = Back half
12:35 -~ 15:43
Finat FH Final BH BH Btank Totat Metal
Blank Corrected Blank Corrected {M,)
Metal Sample Mass Sample Mass (micrograms) MDL Front half J or ND
Antimony <1.25 «<1.25 <2.50 1.25 J
Arsenic <1.25 <1.25 <2.5¢ 1.25 ND
Barium <2.50 11.89 <14.39 2.5a J
Beryliium <0.06 <0.06 <0.12 0.06 ND
Cadmium <(.63 <0.63 <1.26 0.63 ND
Chromium <0.25 3.3 <3.38 0.25
Cobalt <0.63 <0.63 <1.26 0.63 ND
Copper 2.04 341 5.45 0.32
Lead <1.28 <1.25 <2.50 1.25
Manganese 1.00 0.88 1.88 0.63 J
Mickel 2.34 2.03 4.37 0.83
Phosphorus 185.84 299.16 485.00 2.50
Selenium <1.25 <1.25 <2.50 1.25
Silver <0.63 <0.63 <1.26 0.63 ND
Thallium <1.25 «1,28 <2.50 1.25 ND
Zinc 14.64 10.14 2478 0.63

ND
ND
.08
J
J

ND
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i B = USEPA Method 2
C- Y Volumetric Flow Rate Sample Calculations (Circular Ducts)

Client: H. Kramer

Location: Chicago, IL ,

Source: North Baghouse

Date: 91772013

Run #: 2

Data input

Carbon Dioxide (CO,}: 0.3 %

Oxygen () 206 %

Nitrogen (N} 791 %

Fractional Moisture Content {B,) 0.0143 dimensionless

Stack Temperature (T} 135.8 °F

Pitot Coefficient {€,): (.84 dimensionless

Average square root of AP 0.9400 inches H;O

Barometric Pressuro (Pp,): 23.60 inches Hg

Static Pressure {5} -03.65 inches H,0

Stack diameter: 549.50 inches

Stack area (A,): 19,3091 ft°

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

Dry motecular welght of stack gas:
28.872 ib/ib-mole

]

M, = (0.44 x %CO,) +(0.32 x %O, } +(0.28 x %N,)
Molecular welght of stack gas, wet basis:
M, = (M, x(1-B,,))}+{18xB,,) = 28,717 Ib/lb-mole

Absolute stack gas pressure!

S
P =P s B
iy "“’+[13.6J

]

29.552 inches H,O

Stack gas velocHy:
(T, + 460
V, =8549xC, x VAP x f;,i_,,w.l = 56.562 feet/second
Y (P x M)

Stack gas volumetric flow rate:

Q, = A, xV, x60 = 65,529 acfm
Stack gas volumetric flow rate, wet basis:
[{ s28°R { P 1
Q. =Q, xi - L] = 57,35
Qo L(\ZQ.Qan.HgJ TS 460]5 355 scfm
[ 528°R ] (P M
Q ; = Q : £ -
T e X [f\ 29552 Hg )\ T, + 460, &0 3,441,308 scfh
Stack gas volumetric flow rafe, dry basis:
= 56,535 dscfm

Qs&dzawx(‘Iwa}) =

1

Que = Qy, x{1-B,, =60 3,392,104 dscfh

A-27

AR Environtrental; {1ic Volumetric Flow Cafculation (Circular Ducts)
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==E5€ = USEPA Method 4
Moisture Determination Sample Calculations

Client: H. Kramer
Location: Chicago, IL
Source: Narth Baghousa
Date: 91772013

Run #: 2

Data Input:

103200 ft'
1.002 dimensioniess
29.80 inches Hg

Volume meterad (V)

Meter calibration coefficient (Y.):
Barometric pressure (P, )
Meter sample rate (AH): 1.12 inches H,0
Meter intetioutiet temperature {T,,): 78.9 °F

Volume of moisture collected (V,.): 31.C milliliters
Stack Temperature (T} 1358 F

Static Pressure (St}: -0.7 inches H,0

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F);

Volume of sample, dry basis:
, v 3

(528 0°R [ m,+ 21 100.595 dscf
LZ‘Q.QZ"HQ )

il

Vm,, =V, XY, x xl
T, +460

Volume of water vapor in sample:

3
0.04707ft* v = 1.459 scf

sz:xc:mm‘ TR Ve

Fractional moisture content of stack gas:

Vo
Y = 0.0143 By,

Bx&s VRV Y
(med + sz:d)
Percent Moisture:
%rooisture =B, x 100 = 143 %
Fractional mofsture content of stack gas at saturated conditions:
Teory = (T, =32} 0.5566) + 273 = 330.7 °Kelvin
= 751.87 mm Hg
whera.
A= g 361
B=1893.5 = 0.1717 %
C=27.65
FPercent moisture at saturated conditions:
Yo oistUre, ,, ey = B * 100 = 17147 %
Percent moisture used for emissions ealculations:
= 143 %

fﬁg ngrmmeniai inc. WMoisture Caloulations
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USEPA Method 29

Test Date Input

Weotals Emissions Calculation Summary

Metals Laborstory Analysis Welghts (141

ATy

Bartenel?ic prassurs (P, 5 F8.4% inches HY Kanganess (Mo} <2185 ug
Stack gressure (P} 29.41 Inohes Hg Atis,  [Amimony {Shl <788 ug
Test lengh 0 1 prinutes Argenic (Ash <250 ug Nickel {Ni}: %52 ug
{Bampie nozsle dismeter {1 B inches Barium {Bay “5.00 vy Phasphorus [P} 43264 ug
Sample avzzie area (Sb) coiter W Beryltiun (Do) (312 ug
Stack temperature {T,} 37 F Cadmbum (G4} <$.2B by Solenium {Sel =12.24 ug
Poolume motersd IV, 1 33 duef Silver [Agh €135 uy
Srack gas velacity [V,) 57825 fusec Chromium {Crh: B62 ug Thatliue {Tik <280 wy
Stack gas volumetrls flow {05 3,485,397 dscft Cobait (Lol <126 uy Zint [Znk 24.54 ug
Fractiona Molsture content {8} 3086 % Coppey {Cul: <355 ug
Lead {Pb) &45 ug
Semple calculations (] Standard Cononions (29,52 ches Mg, 58.0 )
Parcent inokinetic:
Sisokingtic = (;0 948 x Vi * (T, “‘50;- = 104.37 % Isokinatic
Matals concortration [mgfdscm):
&= M'
imrais)
(L a53%scf fdsem } |
= <{1.00074 mg/dscm Mangangse {Mn)
= <0.00268 mygfdscm Antimpny (Sb)
= <0.00085 mgidscm Arsenic {As}) = 0.00167 mpgldsemn Nicket (Ni}
= <0.00170 mgfdscm Barium (Ba) = 0.14727 mg/dscm Phasphorus (P)
= <0.00004 mg/dscm Beryliium {Bej
= <0.00043 mgfdseam Cadmium (Cd} = <0.00417 mgfdscm Selenium (Se)
= 0.00191 mg/dsem Chromium (Cr) = <0.00047 mgidsem Silver {Ag)
= <0.00135 mgfdscm Copper (Cu} = «<0.00085 mg/dscm Thallium (T}
= 0.00835 mg/dsem Zinc {Zn}
= 0.00288 mg/dscm Lead (Pby
= <0.30043 my/dsem Cobalt (Co}
Mutals concemrytion { x10° fivdscr):
= <0.046 x 10 Ib/dscf Manganese {Mn)
= <168  x 107 ibfdsct Antimony (Sh)
= <0.053  x 107 tbidsct Arsenic (As) = 0.104 x 10~ Ibfdscf Nickel (Ni}
= <0.106  x 107 i/dscf Barium (Ba) = 9.197 x 107 Wb/dscf Phosphorus (P)
= <0003  x 107 Ib/dgcf Beryliium (Be}
= <0027  x 167 Ibidscl Cadmium (Cd) = <(.260 x 10" ib/dscf Selenium (Se)
= 0.118  x 107 ibfdsef Chromium {Cr) = <0.029 x 10” ibldscf Sitver (Ag)
= <0.085%  x 10" Ib/dscf Copper (Cu) = <0.053 x 107 [bfdscf Thalfium (Ti)
= 0.522 x 107 {b/dsef Zinc {Zn)
= 0.180  x 10" thidsel Lead (Ph}
= <0.627  x 107 ib/dscf Cobait (Co)

Motais emission rate { bihr):

E, wChoxfy,

= «0.000159
= <0.000579 Ibfhr Antimony (Sby
= <¢.000184 ib/he Arsenic (As) = 0000360
= <0.000367 ibihr Barium {Ba) = 0.031778
= <0.000009 to/hr Beryifium {Be)
= <0.000083 fbfhr Cadmium {Cd} = <0.000899
= 0.000413 thinr Chromium {Cr} = =0,0600101
= <0.000292 thinr Copper {Cu} = <0.000184
= 0.001802
& 0.000821 ibihr Lead (Pb}
= <0.000093 1oinr Cobalt (Co}

AR Envirermantal, ing, Rethod 28 Mul-Metals Caic Summary

bihr Manganese (Mn}

ol Nicke! (N7}
i Phosphorus (P)

ibibr Selenium (Sej
ihihr Sitver (Ag)
ibfhy Thallium (T
Ibihr Zinc {(Zn)

A-28
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Metals Laboratory Data Summary

———

SE5ERE
Klient: H. Kramer ND-Value Below Minimum Detection Limit - listed by DAT as ND
(aocation: Chicago, IL J-Value below LOQ but above MDL
Bource: North Baghouse {Sample - Blank) iess than MDL: use MDL

Date: 9/18/2013 FH = Front half, BH = Back half

Run # 3

Time 07:40 - 10:48

Front Half Metal Calculation
{ Value 1 Values Final*
FH Samptle FH Biank A Value 5 % of FH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
(Mp) (Mpe) {4 inch fiiter) Sample (Mg,,) vs 5% IRZ Used Sample Mass Sample Mass
Metal {micrograms) (micrograms} {micrograms} (micrograms) (micrograms) (micrograms} {micrograms) (micrograms} (micrograms) Sample MDL
Antimony 141 T.15 17.59 0.07 0.07 17.59 7.15 -5.74 <1.25 J4 1.25
Arsenic <1.25 0.00 17.59 0.06 0.00 17.58 0.00 1.25 <1.25 N 1.25
Barium 8.22 1.02 17.59 0.41 0.41 17.59 11.02 -2.80 <250 J 2.50
Beryitium <(.06 0.00 17.59 a.00 a.00 17.59 0.00 0.08 <(.06 MO .06
Cadmium <0.63 6.00 17.59 a.03 2.00 17.59 0.00 483 ={0.63 18] .83
Chromium 6.57 5.44 17.59 0.33 0.33 17.59 5.44 1.13 113 .25
Cobait <{.63 1.01 17.59 0.03 0.03 17.59 1.01 -0.38 =0.63 KO 0.63
Copper 1.18 1.55 17.59 0.08 0.08 17.59 1.55 -0.37 <(.32 9.32
Lead 23.35 21.09 17.59 1.17 .17 17.59 17.59 576 576 1.25
Manganese <0.63 1.26 17.59 .03 .03 17.59 1.26 ~0.63 <0.63 KD 0.63
Nickel 4,92 242 17.59 .25 0.25 17.59 212 2.80 2.80 .83
Phosphorus 145.94 171,49 17.59 7.30 7.30 17.69 17.59 128.35 128.35 2.50
Setenium 12.48 11.63 17.59 0.62 0.62 17.59 11.63 0.85 <1.25 1.25
Sitver .75 .00 17.59 0.04 0.60 17.59 0.00 0.75 0.75 Jd 0.63
Thailium <1.25 6.00 17,52 0.08 0.00 17.59 0.00 1.25 <1.25 WD 1.25
Zinc 17.24 5.24 17.59 0.86 0.86 17.59 524 12.00 12.00 0.63
*Use MDL if the blank corrected value is <MDL
Back Haif Metal Calculation
f Value 1l Values Final*
BH Sample BH Blank 5 % of BH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
{Mpn) {Mpna) Sample (Mon} vs 5% fvsil Used Sample Mass Sample Mass
Metal {micrograms} {micrograms) (micrograms) (micrograms) {micrograms} (micrograms) (micrograms) {micrograms) {micrograms) Sample MDL

Antimony 7.63 17.76 1.00 Q.38 .38 1.00 1.00 663 8.63 1.25
Arsenic <1.25 .00 1.00 a.08 0.00 1.00 a.00 1.28 <1.25 ND 1.25
Barium <2.50 0,00 1.00 013 0.00 1.00 0.a0 2.50 <2.50 WO 2.50
Beryilium <0.08 0.43 1.00 .00 .00 1.00 0,43 .37 <0.06 ND 0,08
Cadmium 1.23 351 1.00 0.08 0.06 1.00 1.00 .23 <(.63 J 0.63
Chromium 4.49 0.00 1.060 0.22 a.00 1.00 0.600 4.49 4.49 0.25
Caobalt <0.63 0.00 1.00 0.03 0.00 1.00 0.co 0.63 <0.63 KD .63
Copper 4.66 5.16 1.00 06.23 0.23 1.00 1.00 3.66 3.66 0.32
Lead 3.69 8.25 1.00 Q.18 0.18 1.00 1.00 2.69 2.69 J 1.25
Manganese 1.53 .08 1.00 0.08 0.00 1.00 Q.00 1.53 1.53 3 0.63
Nickel 240 0.08 1.00 0.1 Q.00 1.00 0.00 2.10 210 J 0.63
Phosphorus 320.31 322.35 1.00 16.02 16.02 16.02 16.02 304.29 304.29 2.50
Selenium 10.99 0.00 1.00 0.55 0.00 1.00 0.00 10.99 10.99 1.25
Sitver <(.63 0.00 1.00 0.03 0.00 1.00 0.00 0.63 <0.63 ND 0.63
Thalliym =1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 KD 1.25
Zinc 12.54 0.00 1.00 0.63 0.00 1.00 0.00 12.54 12.54 0.63
*Use MDL if the blank corrected vailue is <MDL
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Metals Laboratory Data Summary

Total Front Half Plus Back Half Metal Calculation

T
Client: H. Kramer
Location: Chicago, IL ND-Value Below Minimum Detection Limit - listed by DAT as ND
Source: North Baghouse J-Value below LOQ but above MDL.
Date: 9/18/2013 {Sample - Blank) less than MDL: use MDL
Run #: 3 FH = Front half, BH = Back half
Time 07:40 - 10:48
Finatl FH Final BH BH Blank Tatal Metai
Blank Corrected Biank Corrected (M)
Metal Sample Mass Sample Mass {micrograms) MDL Eront haif b or NO
Antimony <1.25 6.63 <7.88 1.25 J
Arsenic <125 <1.25 <2.50 1.2% ND
Barium <250 «2.50 <5.00 2.50 J
Beryllium <0.06 <0.06 <0.12 0.08 ND
Cadmium <0.63 <0.63 <1.26 0.63 ND
Chromium 1.13 4,49 5.62 0.25
Cabalt <063 =(0.63 <1.26 0.63 ND
Copper <0.32 3.68 <3.98 0.32
Lead 576 2.69 8.45 1.25
Manganese <(.63 1.53 <218 .63 ND
Nickel 2.80 2.10 4.90 0.63
Phosphorus 128.35 304.29 432.64 2.50
Selentum <1.25 10.99 <12.24 1.25
Silver 0.75 <063 <1.38 0.63 J
Thallium <1.2% <1.25 <2.50 1.25 N
Zinc 12.00 12.54 24.54 0.63

LV

Back half J or ND

ND

N

ND
J

ND
J
4
J

ND
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== EEE USEPA Method 2
REE e Volumetric Flow Rate Sample Calculations (Circular Ducts)
Ctient: H. Kramaer

Location: Chicago, IL

Source: North Baghouse

Date: /182013

Run #; 3

Data Input

Carbon Dioxide {CO,): 0.4 %

Oxygen {Oy): 204 %

Nitrogen (N,): 79.2 %

Fractional Moisture Confent {B,,) 0.0166 dimensioniess
Stack Temperature (T,): 1337 °F

Pitot Coefficient (G} 0.84 dimensionless
Average square root of AP {(.9601 inches H,0
Barometric Pressure (P} 23.45 inches Hg

Static Pressure {S) -0.55 inches H,0

Stack diameter: 59.50 inches

Stack area (A} 19.3091 #°

Sample calculations @ standard caonditions (29.92 inches Hy, 68.0 °F):

Dry moletular weight of stack gas:
28.880 ibfib-mole

1]

M, = (0.44 x %CO, ) +(0.32 x %0, ) + (0.28 x %N,

Molscular weight of stack gas, wet basis:

i

M, = (M, x(1-B,,))+(18xB_) 28.699 Ibflb-mole

Absolute stack gas pressure:

Py =P +[~—S~'-‘-~) = 29.410 inches H,0
|\ 136
Stack gas velocity:
,,,,,,,,,,, T. + 460
V, =85.49 x C, x VAP x (_V__l = 57.825 feet/second
\ P x )
'Stack gas volumetric flow rate:
Q, = A, xV, xB0 = 66,993 acfm
Stack gas volumetric flow rate, wet basis:
{_ 528°R ]
Q = Q { i -
o o L 25.92in Hg } LT + 460 jJ 58,562 scfm
( 528°R -
Q. = {{ s N =
o = y{‘29,92in‘Hg)xLTs + 460; | 60 3,513,719 scfh

Stack gas volumetric fiow rate, dry basis:

L

e = Qo x(1-B.) 57,590 dscfm

Qo =Q, x{1-B,,}= 80 = 3,455,392 dscfh

A-32
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E=ESE USEPA Method 4
W Moisture Determination Sample Calculations
Client: H. Kramer

Location: Chicago, IL

Source: North Baghouse

Date: 9182013

Run #: 3

Data input:

Volume metered (Vo) 105.835 i

Meter calibration coefficient (Y ) 1.002 dimensioniess
Barometric pressure (P, ). 20.45 inches Hg

Meter sample rate (AH): 1.18 inches H,0

Meter inletioutiet temperature (7,.): 728 °F

Valume of moisture collected (V,.): 37.2 milliliters

133.7 °F
-0.6 inches H,0

Stack Temperature (T,):
Static Pressure (Sty:

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

Volume of sample, dry basis:

N

, aH

‘ 8.0°R =
Vmgﬁvﬁ«.*‘!’ﬂ"( W;: 929.5 x( For* 136 103,733 dscf
\ESEERES T w40

Volume of water vapor in sample:

3
v - O.M;??ft Vi, = 1.751 scf

Vet

Fractlonal moisture content of stack gas:

B aeo¥sd =
we (Voo + Vs 0.0166 B,,
Percent Moisture:
Y%moisture = B, x 100 = 1.66 %
Fractional moisture content of stack gas at saturated congitions:
Ts{"i(} = ((Ts - 32) * 045556) +273 = 329.5 °Kelvin
P = ( P, + Sy x 25.401 =
s{mmHg) “f\ bar T Y - = 748.06 mm Hg
[’ ({ s :) whare:
l ,Oi"%ﬁ:;zi;}} e 5301
B, = : 8216835 = 01631 %
P, stromig} C=27.65
Porcent moisture at saturated conditions:
Yomoisture e = Bags x 100 = 16.31 %
Percéat‘ moisture used for emissions calculations:
= 1.66 %

AR! Environmental ing, Woisture Calculations
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TRAVERSE POINT LOCATIONS FOR CIRCULAR AND RECTANGULAR STACKS AND DUCTS

> "
o ity _f7 K emer

Note: Sketch Stack/Parfs/Control Device on Back of Form p—

Disturbance
Date g-le-13
Sampling Location A@7A__(BagAse 32 Equivalent Diameters Downstream Fram Disturbance (B} = A
inside of Far Wall to o [ Distance B / Stack 10 ] === -3~ sampling
Qutside of Port (Distance C) ___& /. 2§ in, : Ports
Inside of Near Wall to * Equivalent Diameters Upstream From Disturbance (A} = B
Outside of Part (Distance D) 2.2.5 in  Distance A / Stack ID |
Stack ID (Distance C- Distance D) 950 in. ,
Port Distance Downstream From Disturbanca (B)_ 23 5 in. Equivalent Diameter For a Square or Rectangular Stack = — Disturbance
Port Distance Upstream From Disturbance (A) _ (o in. [@xLxWi{L+W]
Equivalent Diameters Downstream From Disturbance (B)éf% L (220) .
Equivalent Diameters Upstream From Distutbance (A) _£ A (205) Port ID é in. {for monarall bracket specs.) =
Number of Ports Used Traverse Points Port _/ 2 Port Length Qutside of Stack 2" in;}}or monorall bracket specs.}
1 ) , ) ; . L - Brckefs  elded
G\ ronBs  w g EL Probes
Pont Fractional | Stack Product of Port Traverse Point
Traverse % of L0, Columns 2 Depth Location Fram LOCATIGN OF TRAVERSE FOINTS i CIRCULAR STACKS LOCATION OF TRAVERSE POINTS  RECTARGULAR STACKS
Point Stack 1.0. and 3 Qutside of Port ‘ e
Number | (fac.%) | (inches) | (inches) | (iches) | (Sumof4and5in . . TN I T T I T A E T
inches) I L 2 TED 50k 1A 80D 760 a4 B 45t
1202 16wV 05 [ 22 4S5 I N B ; S T TN T
2 S { 7Y i G2 L 5 AN A 3 wh 758 B S8 G0
2 Cf)f/% 1 ?ﬁ ;L m [ 956 BoE  6hh  38p 5 [Ed niﬁ @s&} a{m
54 . 7 885 TTA | BAA 7 953 813 732
4 72 { 10063 whe S 1279 § w5 BITTRD 7 V5 il
5 6}) g’{) ’} L{tgg }2 X ( )) ; z;i gf;z f& it LWL TR i W ivetse pow Ieators pead e reelanguler and rr;u:mf:i;ms
6 £245¢ Nk >3 43 i %3
VY Jb 3| Yo S¢ C L
8 g2 Y3 He £E
§ (jf)»’g) 3 L8 G P g / 2 OUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE' (DISTANCE A} OUCT TAMETERS UPSTREAR FROM FLOW DISTURBANCE® (ISTASCE &)

=y
@y

H
HORY
s,
1

Gl A0 SHZJ

0.5 1.0 1.8 20 2.5

s L X 50 5 08 1.0 15 20 15
v 1930 / 152,57 SA2C N I N R R B N A E I B B B
» o o \j ~ "/ g
2 1977 550 o (0 .50 a0 e g o ros o o e o _
N N N AN AN BTADKS OR [T
For Stacks / Ducts £ 24 inches 1D — No traverse point shall be located less than 0.5 inches FECTANGULAR STRCKS O oueTs :
I N ek GSTACK DUARSETER » (L85 m (4 wo)
from stack wall vtoras STACK DIAMETER > 0.64 m (24 fr.) 30} .
£hOF
20 * FEOM ?‘QIHLZF Argy ?Yp‘b':: % mﬁf{,’ﬂ@f’%‘:é
For Stacks / Ducts > 24 inches 1D ~ No traverse point shall be located less than 1.0 inches B D N ® e (BEND, £x5 :W FONTRAETION. ETE)
v FROM B ¥ OF ASRY %
from stack wall o0k oF phetURaANGCE 12
{0 b JBEND, EXPANSION, CONTRACTION, ETE) Borst | ol w@ —
éQ}VQC Che#:k STACK DIAMETER = 0,30 TQ 0684 m (1224 in} HTACK DIAMETER = 1.0 TCBAT en (1224 I}
Completeness Legibility Accuracy Specifications ol I SN AR N N B o . oL

 Method 1 Caloulator Signature(Date KW

Field Supervisor Signature/Date

2 3 4 H & ¥ 8 ] 10 2 3 4 % € ? & & jla

?:’/ﬂ / ) DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE® {DASTANCE B) BYET DIAMETERS OWKSTREAM FROM FLOW DS TURBANCE " (DISTANCE D)
LGB -

MIHIUS NUMBER DF TRAVERSE POINTS

JBEMIIVE MUBBER OF TRAVERSE PORNTS

ISOKINETIC TESTING FOR VELOUITY (NOR-ISORINE T TRAVERSES

Form FIIF 4000.00
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E== B = FIELD DATA

PLANT rigy _ AMBIENT TEMPERATURE te) PROBE HEATER SETTING =
DATE ___ BAROMETRIC PRESSUIRE el -4 C HEATER BOX SETTING 50 s /
LOCATION i & ASSUMEL MOISTURE, % i METER Ha 4 e e R
OPERATOR g PROBELENGTH. in. T, FACTGR e RAad 2" Pl
f: :;KGNO gy NOZZLE DIAMETER, . _ T' Y, FACTOR %}? gg_ 9 RET A it ] L\ 1
Nl B = T srack DIAMETER, i 7 PITOT MO g T g N S
SAMBLE BOX RO A N \NUTES PER POINT _ - . e
METER BOX 0. ﬂﬂ?‘?—— __NLJMJ;E:FiDIE‘T’QINTS ——‘-'Z— v 3 B —— thmss SECTHIY .
START TIME / NUMBER OF PORTS tAST | ]
| (MPINGER (
CLOCK | TRAVERSE! SAMPLING]. 'STATIC OQUYLET ! rumer |
TIME pOIT | mME, | rRESSURE T TEME, ‘ wcuﬂ::n {
{Hrs NUMBER | (8) ain. R O woth E {re-
s G i . T 57 AN
i g e 57738 g4 | & > 127 A Gg_bi%‘:
g %% 2. G/ 7 233 Ll L
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23 /s, 50 B T B L2
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L L S
5
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T Ifed & ' LI ol . S
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-, VYIS Te 1T e ey o
L5 (2 172)S e NN ¢ [ SY 4
P32 e 1IeO o i CEarw W
a - - 5 R VS VIS
v | 29 160 |-0es /| 10380 |gems AR
[VOLONE OR (7] N LEAK CRECK b
cg:i.:;r(énwﬂ mmw VOLUME ::;E':ffgcm g ) SYETEM PR gt E’caﬂ@:s»mt 7
L»r . *3 “ 5 POSE: S ECHT AOF M S H
At 3 b
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IMPINGER RECOVERY DATA SHEET

E< =
- .
ONMENTALWF N
Company: f;/ k,fg, b Date Set-up: 4. 16-13%
Location; CAcatto —of Test Date: g-\k-12
Source: - Date Recovered: 41313
RunNo.:  # M=/ _ plontin USEPA Method: 5.5 D
Corresponding Filter Wgt: ZIZ . s
Filter Container No: 519972
Measurement Method: Weight or Volume
Initial Final Difference Sample
Impinger wtivol wtivol wtivol Container
impinger No. Contents g/mL gimiL g/mL No.
1 M 348.9 2540 9.1
2 M7 598.9 544 -\ 02
3 200 DY (A3 P X84 AT
" 0G| S G344 8219 5.
5
6 .Y

# { [@ *’*Q- éxl ﬂ'z@ &&;,m ‘{’/c \MP\"?JV (Jmfr b {,‘ngﬁ
fj éw*gjl, é%w)reﬁ @ Qg

FORM FOF 4007 00
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EEE = é’ FIELD DATA
SEENE
PLANT ) £ nir AMBIENT TEHPERATURE L5 PROBE HEATER SEI 250 R e AWEIGHT OF TARTICULATE Y T T
e . Bamumcpussuu e T Hmmsoxﬂfmrr:g: <5E ) WJ\'_"— i g ™
LOCATION ez MED " . T e RN ~
APERATOR *12'7:'/3_%_——_ :izussf.z;g: ::RL ) ?EE;:E L ? = H_f e ' J
R WO2ZLE DNAMETER, in. (7 Y FACTOR %%‘"—*—‘W?@g g A
RNNG S 2 T STACK DIAMETER, in ﬁ;ﬁ________‘-pmm. L5o ’[ A
SAMPLE BOX 4O _ MIHUTES PER DOINT s Eres 7Y R SRR § S .
METER BOK MO Ofi 2T wommER OF PONIS 7 E FEEISVRE g raOsSSECTION
START FIME ' 53 UE HUMBER OF PORTS LAGT
— IMPINGER
CLUCK THRAYVERSE] SAMPLING - STATIC X OUTLEY FUMP
l TIME PENT TIME, | PRESSURE UG FEMP. | VACUUM
ij;%w NUMBER fbm -;'i-.-.'f'!@' I R 2 2 2 _T E lin. Hz)
i/ J ~Q5C_ /T 5% - e -
DA : 298 1053 e l |2
/260 F il /5 30 1093 YNARY N8 o 1 2
FOXySHNIN ST 79 T74% IS lis Fr Tz
305 17 ¢ 30 R YRATS 2 L1 iY TN
j32.9 ) b | JZS (2l | OF% ik | L 23 e2 =
g | 1 S TRYIRN X2 SR NEY: ; oo =
vl AN (22 T o590 A Y %11 2
I 135 0.9 75 A AR B
(305 § o | CAS Loy | 4O o 1139 o le3 13
7356 1 1/ 15 W5 N L5 {1 Co 1 32 ]
wESL > | #s STARNYA L5 Vs e 3 1 7
s w3l | ] 9¢ (43 0. 7% /.4 4 (o9 4 eAl 2 |
s 2 | TAs [22 18.20 L2 [ 20 et 1=
424 Y2 q0 127 LAl Ldo s S
B R Vs lite 1O8Y AR WAL a1 2
1443 S 1t L2F 1097 [ 2 ) 11 el 2
N ARy s e 0L L1 1o GH | =
sy > _1{3% it s %9 v £13 L | =
REX R AT YE2d 17 A 2 F >
[373 [ 7 1/5e VPR, d (729 ce/ 13
W7 LRV XS /A2 [/ e Ll (LS fd e 13
VS52E R 7 Eg [ 2z A e 2
/8355 1 12 [/F2s 122 | 42 s 159 ez ' F .
VAR / T
. N 7
e |24 (140 1-0.55 |1325 s 126/ !
RGLUNME OR WETGHT OF LIQIAD. . MPINGER T SIEACA GRL : LEAY CHEER "
GOLLECTED VOLUME (ml) OR WEIGHT (g} WEiGHT o SYSTEM PRE: 200 Cragis i
Xl " w w | s . TRIAL L POST: K crmans sy i
NalL L. TRIAE 2 ’
1TILL TRIAL 3 BITOY PRE: - &3R[0
tlouip coLcecTes | 1 Aversge rostrt — @ 3Na i
TOTAL LIQUID COLLECEED (specify nd or g) Farm FOF 4003 70
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= == = IMPINGER RECOVERY DATA SHEET
EXE
magvmv e,
Company: f?" k’ Lol Date Set-up: | c?-‘ -13
Location: — Chcany, Fe_ Test Date: G.13-173
Source: R osm Date Recovered: d-13-13
Run Nao.: PM -2 - /'J@ .N{Af\. USEPA Method: S_/gﬁ”‘;;l
' Corresponding Filter Wgt: S/l of
Filter Container No: Z 2640
‘Measurement Method: Weight or Volume
Initial Final Difference Sample
impinger wtivol wtivol wtivol Container
impinger No. Contents aimL a/mi g/mb No.
1 MT SZY. ) 293¢  _23.6 ]
2 M 599,/ < 99.¥ [T
o - e
3 L0 D2 2D 5 234.0 4.5
4 200y S 22 228 .0 |3.&
5 ) -
6 'Y ’*QS\

‘%F [ 08“&5R{A‘&M [3'*’;0? 4o faw?)‘
fioy chad & bo?

FORM FOF 4007.00
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SEELE FIELD DATA

PLANT ,EL” *_ &MBIENT TEMPERATURE & PROBE REATER SETTNG ) 575 R W ENGHY OF PARTICULA oy :“'2[ \.\j
UATE = BAROMETRIC P ﬁ A o e i
L OCATION @&ﬁ:ﬁrﬁigﬁfxu? J f:—,irk:?uioxsnlm{{l _HQ"”‘""_;{-:.. SR R ER l J
OFERATOR PROBE LENGTH, in : £, FACTOR, Rof - T W
STACK NO NOZZLE DIAMETER. in. :@:nnma YRR ; {
UM NO Ao i~ 0T~ T STACK DIAMETER, i SEs PITOT NO, oET 3 \ /’
SAMPLE BOXND MFNUTES PER FOINT 5 T
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IMPINGER RECOVERY DATA SHEET

Company: H S0 Date Set-up: g3
Location: COvmern L7 Test Date: G-18- (2
Source: ol B Date Recovered: GG 3
Run No.: M- 3 - pfpthn. USEPA Method: < /262
Corresponding Filter Wgt: LUIZQ
Filter Container Na: Bl
Measurement Method:  Weight or Volume
Initial Final Difference
impinger wtivol wiivol wtivol Container
Impinger No. Contents gimb g/mL gimL
1 M7 3¢0. 2. 269,¢ “.4
2 MT o RA 06 .¢f -0 I
3 ~ )00~ RL. P04 253 | 12.7F
4 X4 56 _ZO0F 22 s ALX
5
8 L/% ?,

X 00l OF asdee privede gy
Prep Sherel @ 1115

FORMFOF 4007.00






