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1.0 INTRODUCTION

1.1 Purpose

Montana Air Quality Permit 2282-02 regulates the emission of particulates from
Luzenac America’s Three Forks mill talc processing facility. Section 1l.A.1 of the final
permit dated October 16, 1994 lists the applicable equipment required to meet the
emission limits of 0.02 g/dscf and 7% or less opacity. Permit Section |.A lists the
existing processing equipment that are regulated under these emission limits.

Bison submitted a pretest protocol on August 10, 1994, followed by additional related

correspondence, which summarized the proposed particulate emission testing. This
protocol is referenced in Appendix A.

1.2 Emission Source Description
A listing of the dust collectors that were tested for particulate at the Three Forks mill

can be found in Table 2 below. Additional information from Table 2 include the
equipment manufacturer and corresponding model number.

Table 2: Three Forks Source Test and Manufacturer Listing

Mikro Pulsaire 20-5-8-
Silo 5 Mikro Pulsaire 36-5-8-20
Silo 6 Mikro Pulsaire 20-8-8-20
Silo 7 Mikro Pulsaire 20-5-8-20

1.3 Control Equipment Description

Luzenac America utilizes baghouses as its primary means for the control of particulate
emissions from the Three Forks mill.

1.4 Source Test Dates

Bison personnel arrived on site January 31, 1995. The third and final test run of the
second of two stationary sources was completed February 7, 1995. Jeff Briggs,
Montana Air Quality Division, has verbally granted an extension on the 60-day
reporting requirement.




1.5  Pollutants Tested

Bison tested two sources at the Three Forks mill for particulate emissions according
to procedures outlined in Method 5 and conducted simultaneous Method 9 visual
opacity determinations. Two additional sources were observed for opacity emissions
only. : .

Bison tests conformed to EPA Code of Federal Regulations (40 CFR 60, Appendix A).
The following EPA methods were employed in the field:

L Sampling Location and Traverse Points: Method 1, "Sample and Velocity
Traverses for Stationary Sources”. :

L Velocity and Volume: Method 2, "Determination of Stack Gas Velocity and
Volumetric Flow Rate (Type S Pitot Tube).

] Molecular Weight: Method 3, "Gas Analysis for the Determination of Dry
Molecular Weight".

® Particulate: Method 5, "Determination of Particulate Emissions From
Stationary Sources”. -

. Visible_Opacity: Method 9, "Visual Determination of the Opacity of
Emissions from Stationary Sources".

EPA Method 4, "Determination of Moisture Content in Stack Gases", is incorporated
within Method 5. Test runs for Method 5 consisted of a minimum sampling time of
1 hour in duration and a minimum volume of 60 dscf. A total of 3 test runs were
conducted for each source.

Visual opacity observations were conducted concurrently during each particulate test
run and consisted of either a 10-minute continuous monitoring session followed by a
1-minute observation every 10 minutes or a continuous 60-minute session.




1.6 Operating Personnel

1.6.1 Bison Engineering, Inc.

Mitchell W. Anderson (Staff Engineer) was the manager of this projéct and authored
this report. Robert G. Richards (Lead Engineer) assisted in the Method 9 opacity
visuals for Silos 6 and 7. Laboratory analysis was accomplished by Jessie Holtman
(Data Technician) at the Bison laboratory. Field and laboratory data were reviewed by
Mr. Richards. This report was reviewed by David L. Kinghorn (Senior Project
Engineer). _

1.6.2 Luzenac America

William R. Kraemer (Environmental Coordinator) was the industry representative. An
on-going dialogue between Bison test personnel and Luzenac mill personnel concerning
process scheduling and coordination was maintained with Phil Hangas (Plant General
Supervisor).

1.6.3 Montana Air Quality Division

Jeff Briggs (Environmental Engineer) was informed of the testing schedule for
particulate testing of the two sources at the Three Forks mill.




2.0 TEST RESULTS SUMMARY

2.1 Emission Results

Section Il.A.1 of Montana Air Quality Permit 2282-02 limit the emissions from the
dust collectors at the Three Forks mill to 0.02 g/dscf. The following table summarizes
particulate emissions from the Sappington mill for each test run. Method 5 test data
are summarized in units of g/dscf and Ibs/hr. Method 9 opacity results reflect the
highest average for a 6-minute time period.

Table 3: Test Results from the Three Forks Mill

Run 1 100.3 111.38 0.0004 0.01 0.0
Run 2 99.6 76.45 0.0011 0.02 0.0
Run 3 100.0 77.00 0.0006 0.01 0.0

Average

0.0

Run 2 100.0 73.00 0.0004 0.01 1.3
Run 3 99.6 75.30 0.0005 0.01 1.0
Run 4 100.5 73.83 0.00056 0.01 0.0
Average 100.0 74.04 0.0005 0.01 0.8

Run 1 - - - 0.0
Run 2 - - - 0.0
Run 3 - - - 0.0
Average - - - 0.0
Run 1 - - - 0.0
Run 2 - - - 0.0
Run 3 - - - 0.0
Average - - - 0.0

Appendix B contains raw field data and computer generated spreadsheets for each
source test run, velocity traverse data, and traverse point calculations.




2.2 Production Data

Prior to each test run, communication with processing personnel was established as
to whether a particular source was in operation. The plant processed talc under normal
operating conditions during all Method 5 and Method 9 test runs. The Source Test
Log in Table 4 displays the times and dates for each particulate and visual opacity
test run for each of the two sources. The talc processing rates were obtained from
the Three Forks mill and are included in Appendix B.

Table 4: Three Forks Source Test Log

1-31-95 Silo 4 1 1405
2-2-95 Silo 4 2 1115
2-2-95 Silo 4 3 1338
2-7-95 Silo 5 2 1101
2-7-95 Silo 5 3 1318
2-8-95 Silo 5 4 1025
2-23-95 Silo 6 1 1355
2-23-95 Silo 6 2 1456
2-23-95 Silo 6 3 1556
2-23-95 Silo 7 1 1000
2-23-95 Silo 7 2 1100
2-23-95 Silo 7 3 1215

2.3 Discussion of Deviations

During the first Method 5 test run of Silo 5, the round 12-inch portable stack pulled
away from its supporting brackets, therefore, voiding the sampling run. Subsequent
Runs 2, 3, and 4, however, are valid.




3.0 SAMPLING AND ANALYSIS

3.1  Sampling Location

For the 2 stationary sources at the Three Forks mill, a fabricated portable stack
composed of compressed cardboard was constructed and connected to the outlet of
the dust collector with flexible rubber hose. The inside diameter of the circular portable
duct is 12 inches, and it is 10 feet in length. Eight total traverse points within the

~ duct were accessible through 2 circular ports cut in the duct’s sidewall. The two 4-

inch ports were positioned at a distance of two feet from the outlet in order to
satisfy the "8 and 2" downstream/upstream disturbance requirements specified by
EPA methods. A schematic for the round portable stack is located in Appendix D.

3.2 Sampling Procedures

The pre-test protocol in Appendix A contains a schematic of the particulate sampling
train. A Method 2 velocity traverse was performed before each particulate test run
and on a per day basis. Method 2 data provided dwell time at each traverse point as
well as sampling rate, average temperature, pressure differential, and optimum nozzle
size.

The filter assembly at the end of the probe of a Method 5 sampling train éaptures
particulate with a diameter greater than 10 microns. Particles smaller than 10 microns
pass through the filter and are caught in the condensible impinger water.

Between each test run, an operator disassembled and washed down the probe and
filter glassware into a sample bottle. Impinger water was preserved into a second
bottle, and silica gel was deposited into a third separate bottle. The quartz fiber filter
within the glass filter bell housing was preserved for laboratory analysis.

Stack gas moisture collected from the impingers and silica gel was weighed to within
0.1 grams accuracy in Bison’s mobile laboratory. This data, in combination with
temperature flow and gas composition measurements taken during the run, allowed
instantaneous isokinetic calculations for each test run.

All samples were subsequently returned to the Bison laboratory in Helena for
desiccation and mass analyses.




5.0 QUALITY ASSURANCE

Appendix F contains calibration sheets for the field equipment used during the Three
Forks mill test. All field data was returned to Bison’s office and lab in Helena for
review and analysis. -

Bison Engineering’s practices conform to the requirements specified in the Quality

Assurance Handbook for Air Pollution Measurement Systems, Volume lll, Stationary
Source Specific Methods, published by the U.S. Environmental Protection Agency in

August, 1977 as revised and amended (cat. #EPA-600/4-77-027b).
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In reviewing the laboratory analysis data sheet for Runs 1, 2, and 3 for Silo 5, it can
be observed the net particulate gain exhibits a negative value (See Appendix C). This
negative particulate gain was assumed to be zero in the calculation of total front-half
particulate loading. '




APPENDIX A: PRE-TEST PROTOCOL




DEPARTMENT OF

HEALTH AND ENVIRONMENTAIL SCIENCES
AIR QUALITY DIVISION

836 FRONT STREET
| m—e STATE OF MONTANA
' (406) 444-3454 . PO BOX 200201
(408) 444-3671 HELENA, MONTANA 59620-0901
FAX (406) 444-5275
November 9, 1994
Mitchell Anderson RECE”.’ED
Bison Engineering, Inc. .
P. 0. Box 1703 N0V 14 1994
- Helena, Montana 59624 EﬁS@ﬂ: .
4

Dear Mitch:

The Air Quality Division (AQD) has reviewed your request 1o include upcoming

testing at Luzenac’s Three Forks and Sappington mills under the protocol for the vacuum ~—
system at the Sappington mill submitted in August 1994, This inclusion is acceptable,

with the following stipulations:

1. Ensure that the source test documents include complete process descriptions
and flow diagrams, as well as skeiches of sample port locations.

2. Compliance testing for opacity shall include three one-hour runs.

3. Systems must be operated at greater than 20% of their normal operating
capacity during compliance testing.

As for reducing the NSPS testing requirements, the position of EPA Region VIl is
that this will be done on a case-by-case basis after reviewing the completed source tests
on similar equipment. Opacity testing, however, must be performed on all sources. A
copy of Region VIll's response to the petitions is enclosed.

Please keep the AQD informed as to the testing dates so we may have a
representative present. If you have any questions, please give me a call.

Sincerely,
eff 'Briggs |
Environmental Engineer
JB:bjd
Enclosure
ce: William Kre;emer

*AN EQUAL OFPORTUNITY EMPLOYER"




30 SOUTH BWING

I P.C.BOX 1703

I HELENA MT 59624

L f'QBlSON

ENGINEERING, INC.

PHOMNE: 4064425768 .
October 31, 1994

FAX: 406-449-6653

Mr. Jeff Briggs

MDHES Air Quality Division
P.O. Box 200901

Helena, MT 59620

Dear Jeff:

This letter summarizes our brief telephone conversation regarding Tuzenac America's protocol
for the Three Forks and Sappington mills. The Three Forks mill is currently in operation under
Air Quality Permit #2282-02. Enclosed is a listing of the existing emission control equipment for
the Sappington mill (see Attachment 1), and a source testing reduction petition for the testing of
12 dust collectors (see Attachment 2, in bold print).

Bison Engineering is requesting that the testing for particulate and opacity for silos 4 & 5 at the
Three Forks mill and the 12 sources at the Sappington mill be included under the current protocol
that was submitted to the Air Quality Division in August 1994.

Bison's objectives are to complete the required testing involving particulate emissions (Method
5), and the visual opacity of emissions (Method 9) from stationary sources according to the
guidelines specified by The Code of Regulations, Title 40, Subchapter C, Part 60. Successful
determinations of opacity emissions are dependant upon weather.

The testing for the Three Forks and Sappington mills is tentatively scheduled to begin as soon as
possible and continue through the first week of January 1995, or until completion, whichever
occurs first. Notification of the actual test dates for these two facilities will be submitted to the
Air Quality Division no later than 7 days prior to each test. Sample port design and orientation
of the 12 sources will be submitted with the final report.

The current addresses for the two facilities are listed below.




Mr. Jeff Briggs
April 19, 1995

Page 2
Three Forks Facilif S . I Facilit
Luzenac America Luzenac America
Western Talc Operations 28769 Sappington Road
767 Old Yellowstone Trail Three Forks, MT 59752

Three Forks, MT 59752-9313
Please contact me or Dave Kinghorn if you have any questions or require additional information.

Sincerely,
[5/
Mitchell W. Anderson

ce: William R. Kraemer




" LQZPHMAMERICA

Western Telc Operations « TET Old Yallowstone Trall » Three Forks, MT 59752-9313 » (408) 285-3271 ¢ Fax:{406) 285-3323

September 8§, 1994

Mr. Jeffrey T. Chaffes, Chief
Air Quality Division

Montana Department of Health
and Environmental Sciences
P.O. Box 200901

Helena, MT 59620-0901

Dear Mr. Chaffec:

Luzenac America Inc. (Luzenac) is preparing to initiate source testing on existing air
pollution control equipment which is sulject 1o NSPS at our Three Forks Mill. This
equipment consists of low temperature, fabric filter, pulse-jet (Mikro Pulsaire) dust
collectors used to contrel emissions from venis on four silos which were constructed
during the 1980°s. These silos and their air pollution control equipment were included in
a preconstruction permit application submitted to the Air Quality Division on August 2,
1994. Source testing of these dust collectors is necessary to bring the facility into
compliance with NSPS regulations.

In the permit application submitied on August 2, 1994, thege silos were identified as
product silo #4 - V404 (with dust collector DC-424 ), product silo #5 - V405 (with dust
collector DC-425 ), product silo #6 « V406 (with dust collector DC-426) and product silo
#1 - V407 (with dust collector DC-427). The dust collectors on product silos # 4, #6 and
#17 are all Mikro Pulsaire, Model 258-8-20, 25 bag dust collectors. Maximum particulate
emissions from each of these identical dust collectors are estimated at 1.02 tons per year.
Product silo #5 has a Mikro Pulsaire, Model 368-8-20, 36 bag dust collectar. Maximum

particulate emissions from this dust collector are estimated at 1.56 tons per year (se2
attachments).

Produet silo #4 is used for temporary storage of material ground in the raller mills, the air
classifying mills, or the fluid energy mills. Product silos #5, #6 and #7 are used for
temporary storage of matcrial ground in the roller mills.

l.uzenac is requesting that testing of dust collector DC-424 on silo #4 and dust collector
DC-425 on silo #5 be deemed sufficient to prove campliance with NSPS for all four silo
vent dust collectors. Dust collector DC-425 was chosen because it is a 36 bag model with
the maximum potential emissions of the four untested collectors which are subject to

. S
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NSPS. DC-424 was chosen to represent the three 25 bag dust collectors because it may at
times handle finer material than the other collectors, '

Luzenac believes that testing these two silo vent dust collectors should satisfy the
requirements of NSPS for all four silo vent dust collectors. Successful results should
provide reasonable proof of the efficiency of both the 25 hag model and 36 bag model
Mikro Pulsaire dust collectors when they are used in this application.

Luzenac plans to submit testing propasals as soon as we receive your response to this

request. If you have any questions or concerns regarding this request, please contact me
at (406) 285-3271, or John Close at (406) 285-3201.

Respectfully, )

7 - /.

G lo A7
William R. Kraemer

Environmental Coordinator
Western Operations

Aftachment
ce: R. 1. Buettner

J.P. Close
R.F. Goff

T oeoop T SdOM DYNAZT 626088200 TE  60:ST  $6/02/V0




EBODUCT SILOS #4,86,8%7 V-404, V-406, V-4@1

Vented by Mikro Pulsaire 255-8-2¢ Dust Collector
Air Flow: 1600 acim

retal Particulate:
Total Particulate Matter Grain Load: @.22 gr/dsef (NSPS)
(1620 acfm)*({26.@" Hg/29.92" Hg)*((46Q+68B°F)/(460+70°F))*
{1-{2% H;0/100%})" (6@ min/hr)* (1 1b/700Q gr/lb)*(0.02 gr)
PT = 8,233 lb/hr

Estimated emissions by operation time of 864@ hrs.

©.233 1b/hr * 8640 hrs / 299¢ lbs/ton 1.007 toens/year
Maximum potential

©.233 1bs/hr *= B876@ hrs / 200@e lbs/ten

1.02 rtons/year
PM=-10;
PM~10 Grain Load: 0.02 gr/dscf

(1600 acfm)*(26.0" Hg/29.92" Hg)*{(460+68°F)/{460+70°F))"
(1-(2% H;0/100%))*{6e min/hz)* {1 1b/7000 ¢gr/lb)*(@.02 gr)
PM~10 = 2.233 1b/hr

Estimated emissions by operation time of 8649 hrs.
©.233 1bshr * 8640 hrs / 200¢ lbs/ton = 1.007 tons/year

Maximum potential

2.233 1lbs/hr * 8762 hrs / 2609 1dbs/ton = 1.82 tons/year

v
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pRODUCT SILO 5 v-4es
Vented by Hikre Pulszaire 365-8-20 Dust Collector

9

Bir Flow: 250¢ acfn
fotal Particulate:
Total Particulate Manter Grain Load: ©.92 gr/dsct (NSES)

{2500 acfm)}*(26.@" Hg/29,92" Hg)*((460+EB°F)/(46@+7@°F))*
(1-(2% H;0/100%))*(62 min/hr)*(1 1h/7@0@ gr/1b)*(0.92 gr)
PT = @.357 1lb/hr

Estimated emissions by operation time of 8640 hrs,

H

] ©.357 lb/hr * BE€40 hrs / 2000 lbs/ton 1.542 tons/year

Maximum potential

@.357 1lb/hr * 8760 hrs / 2@00 lbs/ton 1.564 tons/year:
PM-1Q;
PM-1© Grain Load: ©.@2 gr/dsct

(2500 acfm)*(26.6" Hgs29.,52" Bg)}*((460+6B°F )/ (460+70°F)}*
(1-(2% H,0/100%))*(6Q min/hzr)*(1 1bh/702@ gr/lb)*(e.02 gr)
PH-10 = @.357 lb/nhr .

Estimated emissiong by operation time of 264@ hrs.

©,357 1b/hr * 854@ hrs / 2000 1lbs/ton = 1.542 tons/year
MHaximum potential

©.357 1lb/hr * 876Q hrs / 2000 lbs/ton = 1.564 tons&/year
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.. DEPARTMENT OF -
HEALTH AND ENVIRONMENTAL SCIENCE&E CEIVED

AIR QUALITY BUREAU
AUG g6=pqgueuiome
&
— STATE OF MONTANA =
(406) 444-3454 PO BOX 200201

FAX (406) 444-1374 . HELENA, MONTANA 59620-0901

August 12, 1994

David Kinghorn

Senior Project Engineer
Bison Engineering

P.O. Box 1703

Helena, MT 59624

Dear Dave:

| have completed the review of the source test protocol for the compllance test of

the vacuum system at Montana Talc - Luzenac.

The protocol is acceptable as written; however, please keep me informed if there is

any change in the test date. If you have any questions please call me any time.

JB:bjd

Sincerely,

7/,

Jeff Briggs
Environmental Engineer

"AN EQUAL OPPORTUNITY EMPLOYER™




30 SOUTH EWING

l P.C.BOX 1703

HELENA MT 59624

—

7= BISON

ENGINEERING, INC.

PHONE: 4064425768 .
August 10, 1994

FAX: 406+449-6653

Mr. Jeff Briggs

MDHES Air Quality Bureau
836 Front St.

P.O. Box 200901

Helena, MT 59620

Re: Montana Talc - Luzenac Source Test
Dear Mr. Briggs:
Enclosed is the pretest notification regarding the Method 5 and Method 9 compliance tests at the
Montana Talc ~ Luzenac facility at Three Forks. The test will be conducted on September 15,
1994,
Sincerely,

/5/

David L. Kinghorn
Senior Project Engineer

Enc.
cc: Montana Talc - Luzenac .




SQURCE TEST PROTOCOI
1.0 INTRODUCTION
Facility Name: Montana Talc - Luzenac
Mailing: 28769 Sappington Road
Three Forks, Montana 59752
Office: Phone (406) 285-3286
Fax (406) 285-3530
Contact: Randy Geiger
Permit Number: 1996-01
Location: The Luzenac facility is located in Section 31, Township 1 North,

Range 1 West, Gallatin County, Montana.
Emission Sources
and Testing
Objectives: Bison Engineering intends to test the vacuum system for Total Suspended
Particulate (TSP) and Visible Emissions.
2.0 EMISSION SOURCE INFORMATION
2.1 Eacility Description
The Montana Talc-Luzenac is a typical talc plant.
2.2  Pracess Information
The vacuum system runs gas through a cyclone with screen, then to a Mikro-Pulsaire
Vac Rated Receiver. The gas is then released to ambient and the particulate is moved
to ACM #3 Feed Bin and to Finished Product. The product is talc. '
23  Emission S 1 C LD inti

Vacuum system at Montana Tale-luzenac. The gas is exhausted through a cyclone,

baghouse and out a single vertical stack.




3.0 SOURCE TEST PROGRAM DESCRIPTION

3.1 Testing Contractor

Bison Engineering, Inc.

30 South Ewing, 59601

P.0. Box 1703

Helena, MT 59624

(406) 442-5768 Fax (406) 449-6653

Contact: Dave Kinghorn, Senior Project Engineer

3.2 Test Program Organization

BISON
Project Manager: Dave Kinghorn, Senior Project Engineer
Testing Assistants: Kelly Holshue, Senior Technician

Calvin Loomis, Lead Engineer
Project Control: Dave Kinghorn, Senior Project Engineer
Maontana Talc-luzenac
Contact: Randy Geiger

MONTANA AIR OQUALITY BURFAL

Contact: Jeff Briggs

3.3 Test Program_Ohjectives

Permit 1996-01, written and finalized July 13, 1994, stipulates that Luzenac America's
talc plant (in Three Forks, Montana) is limited to a total suspended particulate (TSP)
emission of 0.02 gr/dscf (grains/dry standard cubic feet) of particulate. The plant's
visible emissions are limited to 7%.

Bison's objectives are to complete the required testing in accordance with Permit 1996-
01. This involves TSP testing (Method 5) and visible observations (Method 9) on the
vacuum system.

TEST DATES:

Bison proposes testing September 15, 1994,

Note: Testing is dependent on weather. If inclement weather postpones testing, it shall
be conducted as soon as all parties are available.




4.0

4.1

4.2

REPORT DATE:
Bison anticipates report submittal to the Montana AQB no later than Novernber 13,

1994,

SQURCE TESTING PROCEDURES

1 ¢ tati { Equi D .I.'

Operators will employ sample trains and instrumentation as specified in EPA testing
methods. See attachments for sample train schematics.

Method 5 collects solid particulate larger than 0.3 ng diameter on a heated filter.
The chilled impinger water collects condensible particulate.

A stainless steel-lined heated probe with a suitable nozzle will be used. An integral type
K thermocouple and type S pitot tube will be used for stack flow rate monitoring.

JTest Methods

Test personnel will employ the following Title 40 CFR 60, Appendix A (EPA reference)
methods:

Sampling Location and Traverse Points: Method 1, "Sample and Velocity Tra\rersés for

Stationary sources”

Velocity and Volume: Method 2, "Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type S Pitot Tube).”

Molecular Weight: Method 3, "Gas Analysis for the Determination of Dry Molecular
Weight." (Fyrites)

Particulate: Method 5, "Determination of Particulate Emissions From Stationary
Sources”. '

M

Visible Opacity: Method 9, "Visual Determination of the Opacity of Emissions from
Stationary Sources”.




4.3

5.0

5.1

5.2

5.2

Plant Capacity:

The facility has a maximum operating capacity of 700 ¢fm and normally operates at 650
cfm. The facility will run at its maximum operating capacity.

Analytical Methads

The attachments include sample analytical data forms.

Water, Impinger water weight gain indicates stack moisture content. Moisture will be
estimated prior to the first particulate run at each source from wet bulb/dry bulb
temperature data or historical records. Immediately following each particulate run,

operators will weigh the water collected. This data will provide on-site Method 4
moisture analysis and verification of isokinetic sampling rates.

QUALITY ASSURANCE PROCEDURES

. Bison's mobile laboratory trailer or testing van provides controlled, clean environments

for sample handling, pre- and post-test operations and paperwork.

Bison Engineering's test, laboratory, reporting, and quality assurance procedures
conform to the requirements specified in the Quality Assurance Handbook for Air
Pollution Measurement Systems, Vol lll, Statianary Source Specific Methods- -published
by the U.S. Environmental Protection Agency in August, 1977 as revised and amended
(cat. # EPA-600/4-77-027b).

Sample Handling Protocals
Operators shall complete and initial all field data sheets before leaving the site.

The individual test methods specify handling procedures for physical samples (liquids,
traps, etc.).

D Validati
Bison employs field lap-top computers for immediate data entry. This allows for checks
of validity on each run. The data is then passed through Bison's quality control

procedure and is validated by an additional person. Bison's Senior Project Engineer is
responsible for all procedures being followed.

Eoui T Calibrati { Maint

Equipment and instruments are calibrated every 60 days. All equipment calibration
documentation will be submitted within the formal report.




6.0 SOURCE TEST REPORT

6.1 Report Format

" The Source Test Report will follow the general format outlined in the draft Mantana
Source Test Protacol and Pracedures Manual, dated "July 1993." |

6.2 Data Reduction

Bison utilizes Quattro Pro, similar to Lotus 123, which has ready-made spreadsheets to
allow for quick and accurate mathematical calculations.

7.0 SAFETY CONSIDERATIONS

Personal Safety

Bison Engineering personnel have available:

A Hard hat,

B. Long sleeve shirts, coveralls or jacket,
C. Steel-toed boots,

D Dust masks and goggles as required, and
E Heat-resistant gloves for handling probe.

Sample Location and Access
The sample ports are located above a 1 to 12 pitch steel roof that is about 14 feet high.

Access will be obtained with a ladder and the equipment will be hoisted with a rope.
Yellow caution tape will be placed around access area.
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Form #M5-06

'BEAKER/FILTER TARES AND FINAL WEIGHTS

NOTE: Report all weights to 0.0001 g. Record sample volumes in Column 3. "Constant Weight”
means = 0.0005 g difference between 2 weighings at least 6 hours apart OR 2 = 1% of

average total weight less average tare weight.

Plant : .Location ll
Test Dates | Stack 1D - "
DESCRIPTION (Tare 1, Tare 2, Final 1, etc.)
SAMPLE
DESCRIPTION
(ﬁlter' probelnozzle Date : Date Date Date Date Date
1D wash, impinger catch, - _ _
NO. . blank, etc.) . Time | Time T Time Time Time
Initial ’ Initial Initis Triitisl In-itill Inmitinl

Rev, B5/94




Form #M5-07

PARTICULATE DATA WORKSHEET

Plant L Location ll

Test Dates " Initials | Stack 1D "

Filter

Probe

Impinger .

Cyclone -

Filter

Frobe

Impinger

Cyclone i

Filter

]
Probe : : ;
Impinger . . N
Cyclone  ~ ’ '
—___-————ﬁﬁ

Water Blank

Acetone Blank

Field Filter Blank

System Filt_‘er Blank

‘Rev. b/94
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Form #MA4-02

—

IMPINGER CATCH AND SAMPLE TRAIN RINSE FORM
(for Pre-Weighed Sample Bottles)

Stack ID : "

| Plant Location
| Project No. Tested By Test Dates . . “ -
Note: All weights in grams _
Run No. Weight Date Impinger Cafch Bottle Silica Gel Bottle . Initials
1
Total Gain
_Final 8
Initial
2 7 )
' Net Gain
"""""" Total Gain
Final
Initial :
3 o ) <
Net Gain .
Total Gain
RINSE VOLUMES, ml
Run No. Cyclone Probe/Front Half o Impingers Other {describe)
1 .
-2
3

Rev. 5/94




Form #M4-01
IMPINGER WATER CAPT URE‘ FORM
Date Out Initials
Date In Initials
Company ‘ ‘Location
Stéck Name
Run No. Box No. ' Filter No.
Final Weight
Initial Weight
Net Gain
Total Gain {g):
" Units = Grams {milliliters)
_ COMM.ENTS:'- " (Note: Wengh impingers without u-tubes, caps .or.washers but

with orifice tubes in place)

Rev. __6/92
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Form #M2-01 -
GAS VELOCITY AND VOLUME DATA FORM
Plant Location : Stack 1D No.
. Date : Time Operator . Run Ne. ' Stack Dimension
Altitude Alt, Corr. Ambient Temp. -
Barornetric Readiﬁg ; -. ‘ Molecular Wéight ’
Local Barometric Pressure - ' Method
Stack Static Pressure . ‘ ’ Pitot C,

e

Average Ap, - Average Aversge Angle (a)!
Stack
Temp.

Mean Sqart Ap, : .

1 Aversge of @ must be <10¢ to be acceptable.

" Rev. 11/93 .




TRAVERSE POINT LOCATIONS, CIRCULAR STACKS

l Plant
Dats ) ' By
I Sampling Location
Inside of Far Wall to Outside of Port (distance, X)
I Port Depth (distance, Y) . Port
Stack 1.D. (disténce X ~ distance Y)
Dist. to upstream disturbance Dist. to downstream disturbance : :
l fthn. . Diameaters - | ftfin, Diameters SCHEMATIC OF SAMPLING LOCATION
No. of Traverse Points Req'd: . Total Per Port -
| Traverse | Percent of | Stack Product of Traverse Point Location
Point Stack I.D. ‘| Columns 2 and 3 | Distance +* from Qutside of Port
I Number 1.D. Inches | {to nearest 13 in.) Y ~_ (sum of columns 4 and 5)
}
l Notes:




APPENDIX B: FIELD DATA

. . ccom




Form #M2-01

GAS VELOCITY AND VOLUME DATA FORM

fr

Plant M%Z\/M MAEZ‘LcA Location %BICIL%N"'
l""?) 1_% Operator M’/CNL Run No. } L 9;23:Dimension
A

Altitude

v

Alt. Corr.

o
Ambient Temp. “""4—&

Barometric Reading

—=
v

Molecular Weight 26 %4_

Local Barometric Pressure

Mathod

Stack Static Pressure

26 ﬂ"ée%

~0.29

Y

Pitot C

FLAFUE, T

‘;l
KA
»

O
4

U
)

BN

il

o

\
W

3

N

I

OO 0N
W

o~
N

Average Ap, Average
057 Torm.

Average Angle (a)'

Mean Sqrt Ap,

57 1%°F

¥ Average of 4 must be <109 to be acceptable.

Rev. 6/92




Form #M5-03

NOZZLE CALIBRATION DATA FORM

pere_[ 7 D95 Calibrated by _ J\A/\A'

lo-1 (0560 D204 0303/ 0.00Z]0.%07) -5
BH-l | 0749 | 029 | 020 000} |9.749

* AD = maximum difference between any two diameters, mm (m) AD
=0.10 mm (0.004 in. )

* D, = average of D,, D,, and D,

Rev. 6/93




WS G ;f\b@%ﬂ_“vdma AN Isai-leg)  PHa ! @ft\nu&.#qaﬁ“uomiu Av31 L@\us.-mwm

y

S

&

£9s 9°59 ha1'S [ bzhde| hébsh
) *3 A= s “eani| =304 YL
eS| <92 cCG | LS| L2 = V&S | 29 0|92 70 | ¥
5| 2 £S | a9l oo g |- RLF¥ | eSo|9552z A=
LS Z2 Yz 19] | @21 £| &2 ¥ | &Solgziiz zL |z
2C| 2G5 oS | eS| 22| Sz zzv | 9volQT o] 99 |1 ¥
<G| 9o s | €SI 2 i o1l | LLo|915°23] v |
25 | S¢S S [ GGl 21 Se| 259 [ 1Lo| V579 72¢ |
S| ¢S SG L 2 P2 SZ zZit | Syl ¥ a9 vz | Z
1S| 1S oS +si| 12| Z ece | 60| Lgilel zl 11 4

. . /
_ EpRer= Bunieg jesH sqold @S] {A) qued 119 - 6% (O£ '531d ONEIS 3OBIS
TIFAC  CeFTINIYIGC [euep Jsun Z6 ] @HY 8189 E&..Fﬂ.@N i 'sald oulaweoieq ||
4 yBua aqord 7 *ON QI 398d Fo' P —~ sdwia) Jusiqury LN Buipeay otnawoieq
NQW‘Q 2qg 9 ﬂ&oz Q1 3fzzoN -J1 aImisioly pawnssy |J_br U0 Y ﬂ aprnly
—= | O] -PONIS\NIYNTSZ YNNG = I be—
7 'ON xog jaien ..VN\: "N Jaly ¢, "oNxog u_n_Emw~ . ) -op uny JZnM\.Q(E Bﬁtuno_ So—1 ¢—1 =e=a

|7 | uoisuawiq yoeig
p

“a7igoN alweas

A'WVNQK @E uoneI0Y

} 49 4 "ON 183yg |

JAYOA VIVA ATHIA LVINDILLIVd

2NN STHL IA0EY JLINM ION 00

OIS XINgZ 17T

LO-GINg Wiog




_ Mg
65 bt | ¥96€°) {unwexe ] €012 | YObP b vi0O ] 95 89 006 | irt's | 950
Hae w/jospl pis [OA Bae bae |p 1HOS 08|% Wy 8] HP Bae dp ¥66'S1i oA [enoy
00°0 | 0000 | 000 0 000 | ooo |Ziz86 | HH3 E] 0000 000t | S2
00’0 | oooo | 000 0 000 | o000 |is86 | HH3 Hy3 000'0 ogee | ¥e
000 | o000 | ooo [} 000 | ooo Jziee | w3 |. W3 0000 092 | €2
00’0 | 0000 | 000 0 000 | ooo |ize6 | Hu3 TE] 000°0 ovoe | 22
000 | 000'0 | oo0 0 o000 | 000 {Zi86 | BHI Hy3 0000 0252 | |2
000 | ooo'0 | oo0 0 000 { 000 {286 | HH3 Hy3 000'0 002 | 02
000 | 000’0 | 000 0 ooo { ooo |Zie6 | Wyl HH3 0000 0gee | 6t
000 | 0000 | 00O 0 000 | ooo {68 | wu3 Hy3 000°0 o9lz | ai
000 | o000 | 00O 0 000 | oo'0 {26 | HU3 Hy3 000'0 ovoz | 21
000 | 000’0 | 000 0 000 | o000 |26 | HU3 By3 000'0 0zel | 9
000 | o000 | 000 0 000 | o000 [2266{ "wu3 | wu3a 000'0 o008l | si
000 | o000 | 000 0 000 | 00C |26 | HUZ { "3l 000'0 089l | I
000 [ 0000 | 000 0 o000 | ooo [zie6 [ W3 Y3 000'0 ogst | €t
000 | 0000 | 000 0 000 | o000 |26 | WHI { wu3 000'0 ovrt | 21
000 | 0000 | 000 0 000 | ovo [Z/€6 | WH3 [ Hu3 0000 ozet | 1L
000 | 0000 | 000 0 000 | 000 |46 [ HH3 [ HU3 000'0 002t { 0}
000 | 0000 |serene 0 000 | ooo [z£6 | W3 [ uwu3 0000 0g0L | 6
69'.y | eav'L |elvl | osee [wliv | 620 |os26 | €00t | oot 65 £9 29 |o9s 0vg's €00 {8902 | 096 | @
eg'ey | 2ie'L |29eL | 9902 [leer | €20 |segs [ voor | o0t 85 79 69 | oLy g68't eg0 |oossez | ove | 2
6.¢€r | o8t [2sel | 9902 |soer | e20 [9226 [ toor [ oot 15 29 89 |[oiv 069'Y gg0 |oeellz | oez | o
6.0V | ZZe') |veer | ve6lL [bveor | @90 |28L'6 | 900 | 20 95 85 g0 [oLy gecy | ovo [oor'z6L [ 000 5
8525 | svo'L |9c9L | osve |eogs | 880 |s2es | ool 1oL €5 85 ¥o | 002 oLl | Lro |ozoesl | oey | b
605 | oas’L |69t | 28ee | ¥sos | ¥80 leei's [ 200i [ oot 25 S5 ¥9 | oto v2s'o 120 |ovso9L | 09 | €
geov | ese’l |2gel | eest [e82ov | 290 !ski'e | 9001 [ oot ) €5 59 |00 s’y [ sv0 [oveost | o've ]
ieze | eot'l |28kl | o09s1 |seze | 200 ) 4616 | €101 101 1) 1S 19_lose | sese | 6e0 |oleslel ! o2l 1
desfy |uwied{ pis | upuiyno | sesfy | dp b % OS] 1% g u| dwa) [ Heusp|Helep | Jeiep | vzo'szl | swil {wjod
oA Y 'na MO "leA “WNJoY Wiod i n_Em._. JojeiN| HIBlS fenjoy .o_mm peey jep | 1IoANSN _m_QEmm bw._r
yoelS | ewnjop [swnioa| xoms | doels | 1HOS | oD
10V HI L3I W AOV LS 1831
000 epxo|g uogsen
00°12 usbAXQ
¥8'82 (W) v lowg|, .. 250 d eljep "Bawv painby
$000°0 oV €. 4 /fsueib | £1'82 (S} "W "jow e | 02'E (Bw) upes; ejenojued| 0°zS __d'dwe] youg l 3NILL dots]
80-369'S ¥ g 4/dl | 0z2ls (s ‘duey youls| eg'6 (B} uiey OzH Jebuidwi] 6€°0- (‘beu j; - esnj ojElS SOvL
100 als noy/ql l a3lvindivo OJNI LS31 1SOd O-NI ISHIAVHL 3w suvis]
¥000°0 QLS J9sp / sujelb S6-LE-L
80-3.€€'9 QlS Josp/dal | 0096 ellf| uny [ejo) l 31va}
| SNOISSIW 3| 0500070 {\ Y} eaie 0j2ZON| 8 SW[Od Jo JequinN [ejaL] 26°L @H Bleq auQ
$£2'0 "BIp ZN pepuswuiooey | 20e°0 (u} €| ejzzoN| 8S0° L . A | # NNy
08'66 Bay opeupios| [enjoy | 0'605 Y ‘dwe Jejely| co'cl wiod Jed ewt | 620 {ybs) veiy xoelg ol
08'82 1M "O°IO[N 18M [BNIOY | 620 {pwi) eesy Youis| 0’6y - "dwe| Isjeyy pswnssy| | [OENEES | NOILY2OT|
L0 ¥orlg Ul OZH % [BNIoY | #1°98 {sd) ‘ssaud youlg| 0’1 9% SINIS|OW pewnssy| £1'9g (6H'up {wd} dg s)lodg/oeuszn
I REINANEREE | a3iLy1no1vo | ONi 1S$3L IHd | *O-4NI AHYNIWNZHd | ALITIOVH]




VISIBLE EMISSION OBSERVATION FORM B/VVL

Sun Location Uine

Range ﬁpacity Readings

Minimum

Source Name Observation Date Start Time Stop Time
LLzENAC PWERICA E21-1 4o ISlo
A%ess \/ T /é ____ Seconds _ Seconds
{ DU 6%' Vi Min | 0 | 15 | a0 | 45 {Min | o | 45 | 30 | 45
Hol o O] O o g
Clty State Zip 5@ 31
Zmé 7% ’ 2 () o @ o a2
Pho Source 1D Number 3 Ol OO O | a3
7%&326‘5-327! SiLe 4 s OO DO [
' Fﬁ;\ss E mprnent Operating Mode 5 O 0 O O 35
\
0{120«.2,2[“60[0 orypnal e | O 0] O] O 3
Conrgl Equipment Opefating Mode r 1Ol | O 1| a7
gﬂa Aous orrggj e Ol OO [ | s
Efnjssio Eint - s o1 Ol OO 39
-7 M Wﬂﬁu"b-o OO (%90 o | © |
Height above Ground Level Height Ralative to Obgsarver 11 41 |
Start V') oy Stop=S Start— 7/ " Sto a 12 42
Distance from Observer Direction from Obse 13 43
Startr™ pn} StoP% Start &1 /5 "Sto%«wd 14 a8
Deseribe Emissions . S 15 45
Start Stop 571/)1’1& 16 45
Emisgign Color Plume Type: Continuous [J 17 47
Startl\v( Sto%fugiﬂva Intermittent [ 18 48
Water Droplets Present? K Water Droplet Plume: 19 ' 49 : -
Yes [ Noﬁ‘ Atached] Detachedld |HBO| o | O O O [BPI O | 0| & 0
Point in the Plume at which Opacity was Determined 21 51 '
Start N~€ ON DMJI’ 'b’g_ Stop 22 52
Descrj Backgrg m 23 63
énmel%‘& 24 54
Backg Fu\ng Color Sky Conditions 25 55
Start Stop Start -—  Stop 26 56
Wind Speed © 7 |Wind Directio LT 27 57
Start [ 20 Stop%g,n-z, Starr"- ll’Stop@,;na o8 58
Arnbient Temp. [ Wet Bulb Ternp. 29 59
Stad"q’DDFStOP% RH Percent el ole | o lo |18 o O o O
A Opacity for Highest Period Number of Readings Above
. Source Layout Sketch Verage Opacdy for gnest el I?@) :;eg Were ¥,
Draw North Arrow

0 Maxi;'num

~ |Observer’s Name (Frint)
| Mdeh erson

WM\,

Date -

3105

2o | CNGINEERNG

Comments “ 1.1 10eind bonahouse.

/f’/v' hn‘_%&

| [ orinle Sfack

uo i

p % g_ﬁ-’«;}%




Form #M2-01

GAS VELOCITY AND VOLUME DATA FORM

Plant LZ/{’Z%M AE‘/

Stack ID No.é }LD4'

7295

sy

Operatorp q , t

Location
, A
§ —

Run No. 2

Stack Dimension 12’ |

Altitude

Alt. Corr.

Ambient Temp. ™ 45°F II

Barometric Reading

T1lmb

Molecular Weight % 164’ "

Local Barometric Pressure

7597 "Hg

Method

Fons

—Paibiedt

Stack Static Pressure

—~0.27 -

J

Pitot C,

J 0'%

Average Ap, / Average
059 Temp.

Average Angle (a)’

Mean Sqrt Ap,

/‘-.

C7°F

1 Average of o must be <100 to be acceptable.

Rev. 11/93
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VISIBLE EMISSION OBSERVATION FORM' m L
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APPENDIX C: LABORATORY DATA
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Form #M5-06

BEAKER/FILTER TARES AND FINAL WEIGHTS

NOTE: Report all weights to 0.0001 g. Record sample volumes in Column 3.. "Constant Weight"
means = 0.0005 g difference between 2 weighings at least 6 hours apart OR 2 = 1% of
average total weight less average tare weight.

" Plant

Lw&maa

Location % IQ

a4

" Test Dates |~ % Z, J- Zf‘eg

Stack ID mfﬂno@(

oy

DESCRIPTION (Tare 1, Tare 2, Final 1, etc.)
Tore | Tare |FINAC  |EpgaL [AINA-
SAMPLE X
DESCRIPTION d w2 | * wp | 3
(fllt ’ bl zzl Date Date i Date " L) Dote i Dote Date
1D washﬁrir:;?n:e?f:,:atceh, 3'5 alw ll"i 7’" { 2'/ 8
NO. blank, etc.) Time Lpscjp Timeq:“ﬁg\ ‘I’lme“ 'gd Timeg% Tlmg:‘-lf‘a Time
Ini:ialqu)(‘ lnitia(_‘x‘\-\ Inan Initisy Init '[,-f' Initial
Aun
u7d| Fuder a5l 0.2511 |0.26i7]0.2816
Y- Oole. Ak, 0357 |Gl 0357| Yo, 245 A, 023 Yb.02Y
Y] DUy hRust |48 Tama. 4406 | 112,490
“RAUN #F
Wi | Fuldeyr D.25i0 (0. 3505 0,350 (0. 3505
4-2| Proe 100, etk 11076503 |i09, 552 | 09, 20l
4-2 imnmqm 1299515 | 159 2| 158 <548 jog spud B8 S5
[
NHun #3
W FHlder D.34% | O-3UA 029K | 0.2479]
43| Probl 1.3232. | 1113131 | i11.3705)|i1l. 3760
43 Tim QUAGKIC (8. 2505|198, 2500i5¢ 2524158 . 252 |

Rev. 5/94




I
I
1
I
I
I
I
I
I
!
I
l .
!
I
I
I
I
I

Form #M5B-07

PARTICULATE DATA WORKSHEET

| Pane UL TLNOC

A |

|_| Test Dates [ /%{ é Z/’Z"’QS

Location@?{/ﬂj} D VVW '{'D
Initials

Stack ID NMih .S ||9L6 L

Filter iy O.gg;’l.i\/ 0.25(77 [+6.0002 B¢
Probe ! Qo o=mm | Qe 0334 | 0. 0029 P
Impinger L - | 113, YR i72. 44903 | O.coay
Cyclone
Filter 7k 0.2508 Y| 0.7380-Y"1- o.0002 124
Probe Y-2 104, DT ARO[ 0.0053 | —pg
Impinger L] -2 5% . LX(3 158.S¥40 | p. 007
Cyclone
Filter 117 0.34 54 | 03479 «-0.0005 [P
Probe o Hi. 2132 A 11,2373 0. 00 /X.OO’;/‘
Impinger -2 15Y. 250% 9% . 25 25 0. 00
Cyclone .__ '
Water Blank
Acetone Blank
Field Filter Blank
System Filter Blank

Rev, 5/24
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Form #M4-02

IMPINGER CATCH AND SAMPLE TRAIN RINSE FORM
(for Pre-Weighed Sample Bottles)

Stack ID M@mﬂ' 5 S U

" Plant L(,{_Z@Vﬂc Location
" Project No. Tested By LA / CLoL | Test Dates :
Note: All weights in grams
Run No. Weight Date Impinger Catch Bottle Silica Gel Bottle Initials
Final 2[31q95 A4S 3\ Al A% O H
, Initial alag A3 .w—’}g 239. ;aj’ é(u-}-
Net Gain —\2.3%q 231G [l
| Total Gain Q.53 ~ O
, = . =
Final al3las 279,950 Aob.AMg O
, Lma  Dlajas | ga¢ska | aueizg” g
i ~1¥.Sba 0.4l ¢ [ &!A:-
| Total Gain ~ !, 5"‘4 7 [ #!.\
221.8la A43. 330 (WM
. fialqs | as3.16g .;za-;.wj) /
Net Gain =0 ,q\gq iy 50
I Total Gain - lp : 3@, - H—
=5 :
RINSE VOLUMES, mi
Run No. Cyclone Probe/Front Half Impingers Other (describe)
1 ZAmi 195mL
2 L eni Aa0mb
3 BOVAL UTHmL

Rev. 5/94
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Form #ME-06

BEAKER/FILTER TARES AND FINAL WEIGHTS

NOTE: Report all weights to 0.0001 g. Record sample volumes in Column 3." "Constant Weight”

[ pant LuzenacPmesccen

means = 0.0005 g difference between 2 weighings at least 6 hours apart OR 2 = 1% of
average total weight less average tare weight.

Location @ }O/M/\Q7ID n,

Stack D (VieHo 5 " WD

5]

“ Test Dates Z—-—7 é Z-% '"qlﬁ

DESCRIPTICN (Tare 1, Tare 2, Final 1, etc.)
TBRe | Tire, [FINAL [ FINAL | FINAL
P <l B e ey
D | wash, impmoer coteh, |22 2113 1 2@\ | 2G| ow2itgp | meaifap] o
NO. blank, etc.) Tine 2°00p | Time {py. )| Time B, 1G] Time (11K TimeG: 26y | Time
iaoQL e [ s YA ﬁ i YL oo YA s
Hunl +2. '
194 | Fivee. 0.3ule | 03112 0. 347 (2470
52 | PROZE 134z |it5.9167 1§15 919115 2185 |i5.91%3
S-21 ToneiNeEr.  [iT.525) |i71935 111522 {11551k | 11,5325
| &2
Aun #3
42| Fi Ter. 0.344 |0.345 [gaubY |0-3462
53 | PROGE 107 ZT235i00. 24 10737541 07.3]9] | 107,572
53| Tmemeer. 1584694157 900 \euaa( 163, YT 158.499
Run # 4
190 | Fiure. 0.3451 0. 2R | 0. 344 |O- 3Ha3
54| PRORE 12 .Gow 12,6066 a Gusy 1112.9093] it3.509a
54 TMPINGEp. 034252 |134253 |12 4auS '“3}47,73 (3472
Rev. /24
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Form #M5-07

PARTICULATE DATA WORKSHEET

“ Plant U2 0L Location WDWVL "
" Test Dates 2'7 f; %’055 Inutualsﬂ%[—& Stack ID Meincel & IK\L[)S

Filter Hea 0,247 O. 24U\ |-0.0003 H2e
Probe 5-2 115 815 1S, Glgyd 0. 0O 120019
Impinger -2, i, 525 7L 532 [-0.0011
Cyclone
Filter haa O3l “ | 0.3U62—-0.0004  =ps
Probe 5-3 107.272% [ 107376l [ 0.0033 3. 0023
Impinger H3 1052, 4‘7921 i5%. Y941 ~0.000!8
Cyclone
Filter WaC 0.3165 1 p.3uk —lo.cool =%
Probe = 12, 90071 na, 4ol 0.0p ). 002.4
Impinger By HN3.49253 3. Haxl -0,00~
Cyclone
Water Blank _ M\VM
Acetone Blank
Field Filter Blank
System Filter Blank

Rev. 5/94




Form #M4-02

IMPINGER CATCH AND SAMPLE TRA]N RINSE FORM
(for Pre-Welghed Sample Bottles)

Location 56&[/)!/)0‘4&473 \Stack ID I’Y\@W\(ﬂ ) " § w <
Tested By mu_)F\ “| Test Dates 2’7 2:%'"5)6

" Plant LAL22NOC
Il Project No. @4/[@’

Note: All weights in grams

Run No. | - Weight - Date - Impmger Catch Botile | - ‘Silica Gel Bottle - Initials
o |Ena - |2°9-95° | 1888 Qg S 280, 20q - OKH
1 S IS 5-3-C5 9-'3‘-\ \&Q / | 2’3‘”'3?9 B @OH
| 8.5 > zoaa O]
Total Gain 5.7171g vl ( z" H |-
| Final 2-9-95 | 334179 3552 OkH |
| '2 Initial 2~3¥q5 .ag\\ o*m - 200. uuxf ..U. 1 S
o . _ o 5, \_]q | dl
Total Gam \B. ..-—10, -/ : ' )1
| Final 2-10-45 | Qg 23bilg W
' 3” Initial 2-395 | aua.we . | oza. <g5Q BleZ7lN B
| NetGan | ~T.ug -/ 132bg < OYH |
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APPENDIX D: SCHEMATICS
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NOMENCLATURE AND FORMULAE

APPENDIX E:
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NOMENCLATURE

Stack test standard conditions:

Pressure -- 29.92" Hg
Temperature -- 68°F

Nozzle cross sectional area; ft2

Stack cross sectional area; ft*

Brake Horsepower

Water vapor in the gas stream; volume proportion

Concentration of acetone blank residue; mg/g

Pitot tube coefficient; 0.84 for type S pitot tube

Concentration of stack gas particulates; dry bésis corrected to standard
conditions; Ib/dscf (pounds/dry std. ft*) or gr/dscf (grains/dry std. cubic

foot)

Aerodynamic diameter of particles with 50 percent probability o'f cyclone
penetration; u

Emission rate c_bnversion factor (.002122 for NO; .0020 for CO; .00325
for NO,)

Emission rate g'rams/BHP-hr
Emission rate per hour; Ib/hr
Actual cooling fan losses

Frame Efficiency (= 1.05). Energy losses due to frame absorption.

Percent sampling rate variation, where 100% = ideal isokinetic
conditions

1.2 = Specific Heat Ratio (C,/C,)

Pitot tube constant; 85.49




Ts(avg)
Tstd
R

\"

le

Loss Factcﬁ.)r': (=12) Energy losses due to compressor valves, etc.
Acetohe residue, weight after evaporation; mg

Stack gas dry molecular weight, from Fyrité or Orsat ah;lysis; Ib/lb-mole
Filter weight gain; mg |
Million cubic feet of gas per day

Total weight of collected particulate; mg

Total weight of collected PM,, particulate; mg
Molecular Weight of water; 18.0 Ib/Ib mole

Wet molecular weight of stack gas; Ib/lb mole
Barometric station pressure (at sampling site); in. Hg
Stack static pressure; in. H,0O

Absolute stack pressure; in. Hg

Absolute pressure @ standard conditions; 29.92" Hg
Parts per millio}n

Average stack g‘as wet volumetric flow rate; cfm (ft3/min)

Average stack gas dry volumetric flow rate, corrected to standard
conditions; scfm (dry standard ft/min) -

Average dry gas meter temperature, abs.; °R
Average stack gas temperature, °F

Suction Temperature (°R)

Average stack gas temperature, abs.; °R

Absolute temperature @ standard conditions; 520°R
Ideal gas constant; 21.85 in. 'hg-ft3/°R-lb-moIe

Total volumes of water collected in impingers; ml




AH

H

Pw

13.6

60

Indicated volume of gas sample measured at dry gas meter; dcf (dry ft°)

Volume of gas sample measured at dry gas meter, corrected to standard
conditions; dscf (dry standard cubic feet} =

Stack gas velocity from Method 2

Volume of water vapor in the gas sample, corrected to standard
conditions; scf (standard cubic feet) ~

- Weight of collected water; g

Dry gas meter calibration factor

Stack velocity stagnation pressure recorded by the probe s type S pitot
tube _

Average pressure differential across orifice meter at control box
Stack gas absolute viscosity; y poise |
Density of water; 0.9982 g/ml (0.0022 Ib/ml)

Total sampling time; min.

Speci-fi.c gravity of mercury -

Seconds per minute -




FORMULAE

Dry Gas Volume - Corrected to STP (40 CFR 60, App. A,' Eqg.-5-1)

Y is obtained from post test meter calibrations shown in Appendix E.

Water Vapor Volume - Corrected to STP (40 CFR 60, App. A, Eq. 5-2)

v =V pw RTstd
wistd) ~ Vel D
w std |

Note: W, = V,, p,,

Stack Gas Moisture Content (40 CFR 60 App. A, Eq-. 5-3, modified)

v

_ W {std)
Bos = ¥ v

m(std) + w(std)

Stack Gas Dry and Wet Molecular Weight (40 CFR 60 App. A, Eq. 3-1, 2-5b)

M, =0.440 (3C0,) +0.320 (%0,) +0.280 ($N, + $C0)

M, =M,(1-B,)+18.0B,,




Average Stack Gas Velocity (40 CFR 60 App. A, Eq. 2-9

v =K C 1 s(avyg) '
s PP n P.M,

Average Stack Gas Wet Volumetric Flow Rate

Qs% 60vs A,

“Average Stack Gas Dry Flow Rate Corrected to Standard Conditions (40 CFR

60 App. A, Eq. 2-10, modified)

Ts td PS

Qstd-__;Qs (l_Bwa) P
s(avg) std

TSP Particulate Concentraﬁon Corrected to _Standard Conditiens (40 CFR_60

App. A, Eg. 5-6, modified)

I ‘ m
c, =2.205x107° —2

s
b
. m{std)

. m
c =15.43x107° n
s v
m(std)

gr

Note: C,,, = Ib/dscf
C,o = grains/dscf
m, = mg




APPENDIX F: CALIBRATION DATA
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Form #M5b-08

DRY GAS METER CALIBRATION DATA (Engllsh Unlts)
(60-Day Calibration)

pate _OCtobder. 19, 994 Meter Box Number 5(%’7@)
Barometric Pressure, P, = &5, 13 " Hg Calibrated by JKH
Vacuum During Calibration _ 3.5 " Hg (should be at least 2%" Hg)

Start Read 53, 511 _[yes.00q]| KO 1€° 1%° (25
08 End Read asg.?jn Y70, iDd 167 7¢° 75° | ). |

Start Read Akt [4719.590| 186° i L B 1 4 @
1-® End Read A3, By U%U.ECF{ 780 ?Oo -7370 7.0

serhesd |34, 263 [UgS.930 18° | |- 79° | @
*0 End Read 279 3ulaG0.77% 7g° 810 39° 'v!*é;_?\

AHE@ = L@

Rev. 11/93




FOfm'#MSfOB

\ N

DRY GAS METER CALIBRATION DATA (English Units)
(60-Day Calibration)

Date __(OCt. Ia, 49494 - Meter Box Number. 2 /50575)

Barometric Pressure., P, = 25,9 " Hg Calibrated by \774 H

Vacuum During Calibration 4.5 " Hg (should be at least 2%" Hg)

Start Read 286,093 [721550 | 72° He® | 43° | @
0.5 End Read Ul (AR 1735 530 —7° 50° 4¢° 9.7
swmesd | |QULESH |30 | m2° | 51° [ y9® | B
1.8 ) 5 . Lo o o
Erd Read AL eATYL15G] 54 4g° 6.9
Start Read thq '1‘4&.‘9:& 1 5(0': 52° d
g5

0 E£nd Read 253, 0w | 747,020 “12)° 5%° 53° |Y%3A
y = 1.058
AH@ = /P2
Aev. 11/23








