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Flui 4 Management, Inc. 

1.0 INTRODUCTION 

Fluid Management, Inc. (“FMI”) was retained by Ladish Malting Company (“Ladish”) to 
conduct compliance emissions testing at its facility located in Jefferson Junction, 
Wisconsin. 

Methane and nonmethane organic compound (“NMOC”) emission testing was performed 
on the No. 15 kiln while processing barley. The No. 15 kiln is one of Ladish’s largest 
kilns. No. 15 kiln has two (2) floors and represents a “worst case” scenario for potential 
nonmethane hydrocarbon emissions. The kiln is heated by indirect natural gas-fired kiln 
propylene glycol heaters. During the test, approximately 7,000 bushels of barley were 
dried on each of two (2) floors. The upper floor malt goes from 45-48 percent moisture to 
15-20 percent moisture, while the lower floor goes from 15-20 percent moisture to 3.5-4.3 
percent moisture during the 24 hour cycle. The total amount of barley dried during the 
testing event was recorded by Ladish and used by FMI to determine the emission factor 
for NMOCs being emitted. 

All testing was performed in accordance with the United States Environmental Protection 
Agency (“US. EPA”) and Wisconsin Department of Natural Resources (“WDNR’) 
source testing methodologies. Testing was conducted in accordance with a compliance 
test plan submitted to Mr. James Crawford of the WDNR on September 26, 1995. The 
only notable deviation from the methodologies described in the original compliance test 
plan was a change in sampling and analytical methodologies from U S .  EPA Reference 
Method 25A using a total hydrocarbon analyzer to US .  EPA Reference Method 18 using 
an on-site gas chromatograph (“GC”). This change was determined to be necessary due to 
anticipated extremely low concentrations of NMOCs in the exhaust stack gas and was 
done with the approval of the WDNR. The instrumentation utilized for U.S. EPA 
Reference Method 18 testing has a reported lower level of detection of less than 0.10 parts 
per million by volume (“ppmv”) total hydrocarbon. Testing was completed by Messrs. 
Michael Weiner and Jeffrey Anderson of FMl’s Air Science and Engineering Group on 
November 14 and 15, 1995. Production coordination was conducted by Mr. Roger 
Ziegler and process data collection was conducted by Ms. Gail Smith of Ladish. All 
compliance testing was witnessed by Mr. James Crawford of the WDNR. 

Ladish Malting Company 



April 1, 1996 

VIA CERTIFIED MAIL RETURN RECEIPT 

Mr. James G. Crawford, P.E. 
Wisconsin Deparment of Natural Resources 
1125 N. Military Avenue 
P.O. Box 10448 
Green Bay, WI 54307-0448 

RE: LADISH MALTING COMPANY 
COWLLANCE TEST REPORT FOR THE QETERMISATION OF 

NO. 15 KILN IMALT DRYER EXHAUST 
Project No, 95.502AQ 

NON-METHANE ORGANIC COMPOCWD EklISSIONS FROM THE 

Dear Mr. Crawford: 

Please find enclosed a copy of two (2) gas chromatograms. The f is t  chromatopm 
demonstrates the position of a standard propylene glycol peak. The second is a blank 
water sample used as a method blank. Both samples were run on an SPB-5 column 
identical to that used during the November testing. 

Also included is an example of one (1) of the testing event chromatograms with the 
relative position of a propylene glycol peak superimposed. Having reviewed the 
chromatograms included in the test report, and comparing them to the propylene glycol 
standard, it is evident that no measurable amounts of propylene _elycol were contained 
within any of the sample bags. The sample corresponding to Run No. 2, Fan No. 2, 
indicates a peak in the general location of propylene glycol, but is most likely water, 
which also shows a peak in close proximity to propylene glycol. This peak shows 
concentrations just slightly over the detection limit. and does not show the cln&ieristic 
sharpness of a standard propylene glycol peak. 
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Mr. James G. Crawford, P.E. 
April 1, 1996, Page 2 

Fluid e Management, Inc. 

We hope this additional information clears up any previous questions or concerns. If 
you have any further guestions or require additional information, please contact us at 
(414) 549-6898. 

Sincerely, 

FLUID MANAGEMENT, INC. 

[feffrey K. Anderson ,‘ 
‘/Projecr Chemical Engineer 

Enclosures 

Robert L. Pond 
Principal Engineer 

cc: Mr. George Groskopf, Ladish Malting Company 
Mr. John Rem, Ladish Malting Company 
Mr. Roger’Ziegler, Ladish Malting Company 

. 
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ioilecred 1lllJ/95 
.ysis date: 11/l5/1995 14:33:04 

Method: Mod. USEPA ,Mebod 18 
sc~p t ion :  Ch. I WI-FID 

Column: 5' Silica Gel 
Cyrier. N2 at 300 on dial 

zmp. prog: FMLTFM 
nponenrs: FMLCPT 
Jf lTOl  file: DEFAULT.CON 

Data 51e: FIR62.CHR (c:!peakwin) 

Operator: Michael 5.  Weiner 
Sample: Fan +1 Run +6 

zommens: 10-pcn VACO valve with 1.0 d loop and backflush 

?pencure propan: 

:temp Hold Ramp Finaltemp 
1.000 10.000 150 

. .. -. - 
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December 19,1995 

VIA CERTIFIED MAIL RETURN RECEIPT 

Mr. Jim Crawford 
Wisconsin Department of Natural Resources 
1125 North Military Avenue, Box 10448 
Green Bay, WI 54307 

RE: LADISH MALTING COMPANY 
COMPLIANCE TEST REPORT 
Project No. 95.502AQ 

Dear Mr. Crawford: 

Enclosed please find three (3) copies of the compliance test report for the determination of 
non-methane organic compound emissions from the No. 15 kiln malt dryer exhaust at 
Ladish Malting Company. 

If you have any questions, please contact us at (414) 291-8282. 

Sincerely, 

FLUID MANAGEMENT, INC. 

/ 

Robert A. Schilling 
Project Engineer 

cc: 

Manager/Source Testing & Analysis 

Mr. John Rem, Ladish Malting Company 
Mr. George Groskopf, Ladish Malting Company 

250 East Wisconsin Avenue 
Soire 1000 
Milwaukee, Wisconsin 53202 
Tel: (114) 291-8282 
Fast I4 14) 29 1-8299 g:\pmjccts\9S502aq\12 I89Sb.doc 
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Flui 4 Management, Inc. 

2.0 PROCESS DESCRIPTION 

Ladish receives barley by rail. The malt is loaded out in an enclosed area. From the 
receiving area, barley is conveyed via a bucket elevator to the top of the elevator. The 
barley is then screened and separated to proper sizes. The barley that does not meet the 
size specification is conveyed to the palletizing area. The rest of the barley is conveyed to 
the steeping tanks. The barley is rinsed several times in the steeping tanks. Next, the 
barley is dumped into compartments, and is then moved by screw conveyor to one (1) of 
nine (9) kilns. The heat is provided to the kilns by six (6) indirect natural gas-fired kiln 
heaters, each with a maximum heat input rating of sixty (60) mmBtu/hr. The kilns are 
typically comprised of three (3) levels, and the barley spends a predetermined amount of 
time at each level of the kiln. The barley enters the kilns at approximately forty-five 
(45) percent moisture content, and leaves at approximately four (4) percent moisture 
content. While in the kiln, the barley is converted from barley to malted barley. The 
malted barley is then transported by a screw conveyor to a storage elevator until it is 
needed for shipping. Additional process steam requirements are met by a 
seventy-five (75) horsepower Cleaver-Brooks package boiler. 

Testing was conducted on the No. 15 kiln. The No. 15 kiln was processing malt during 
the testing event. Typically, the malt will spend twenty-four (24) hours on each level of 
the kiln. The No. 15 kiln is heated by a Somerset Technologies, Inc., sixty (60) mmBtu/hr 
indirect natural gas-fired propylene glycol heater. Sulfur is burned below the kiln, in a 
stove exhausting directly into the kiln. The fan speed will be set on high for the start of 
the testing. Fan speed is changed (lowered) as the malt becomes dryer by continuously 
monitoring the relative humidity and relaying the signal to the PCL which controls the fan 
speed during the cycle. The following schedule was followed during the testing program: 

7:OO am - 7:30 pm holding heats 
7:30 pm- 8:30 pm first high heat 
8:30 pm- 12:30 am second high heats 

1 :00 am kiln dumped 
1 :30 am- 3:OO am upper floor is empty 
3:30 am- 5:OO am upper floor is being loaded 

12130 am- 1 :OO am COOI down 

Ladirh Malting Company -2- 
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Ladish personnel were responsible for operating the process and monitoring the operation 
during the testing event. Appendix A presents calculations for volumetric flowrates from 
field data included in Appendix B of this report. Appendix C contains sample 
chromatograms from the six (6)  runs performed on the five ( 5 )  fan malt dryer exhausts. 
Appendix D contains calibration and certification data for the testing program. Process 
data collected during the testing program is included in Appendix E of this report. 
Appendix F contains a listing of key personnel involved in the project. 

Ladish Malting Company -3- g:\projecLs\95502aq\95502aq.doc 
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Flui 4 Management, Inc. 

3.0 SUMMARY OF RESULTS 

Summaries of the nonmethane organic compound emission test results for each fan malt 
dryer exhaust are presented in Table Nos. 1 through 5. Included in these tables are the 
results for stack gas temperature (“F), stack gas velocity in feet per second (“Wsec”), 
volumetric flowrate in actual cubic feet per minute (“acfm”), methane concentration in 
parts per million by volume (“ppmv”), and nonmethane organic compound concentration 
in parts per million by volume (as propane) (“ppmvp”). 

Table No. 6 presents the overall summary of stack gas parameters for the five (5) fan malt 
dryer exhaust ducts of Kiln No. 15. The average stack gas temperature for the ducts over 
the entire drying cycle was determined to be 73.5 O F .  Average stack gas velocity of the 
outlet ducts over the entire cycle was determined to be 157.28 ftkec. The average 
volumetric flowrate of the outlet ducts over the entire drying cycle was determined to be 
197,573 acfrn. For the purposes of determining emission rates, the true volumetric 
flowrates were used for all exhaust stacks tested. 

Table No. 7 presents the summary of methane concentrations (in terms of ppmv), 
nonmethane organic compound concentrations (in terms of ppmvp), and emission rates 
(in terms of pounds per hour as carbon) for the five fan malt dryer exhaust ducts of Kiln 
No. 15. The NMOC concentrations and emission rates were found to he: 

Run No. 1 - < 0.35 ppmv (as propane), < 0.45 Ibhr (as carbon) 
Run No. 2 - < 0.35 ppmv (as propane), < 0.61 lbhr (as carbon) 
Run No. 3 - < 0.35 ppmv (as propane), < 0.50 lbhr (as carbon) 
Run No. 4 - < 0.35 ppmv (as propane), < 0.20 lbhr (as carbon) 
Run No. 5 - < 0.35 ppmv (as propane), < 0.23 lbhr (as carbon) 
Run No. 6 - < 0.35 ppmv (as propane), < 0.34 lbhr (as carbon) 

The average NMOC concentration and emission rate of organic compounds from the five 
fan malt drying exhausts was determined to be < 0.35 ppmv (as propane) and < 0.39 I b h  
(as carbon). 

Ladish Malting Company 4- g:\projecLs\95502aq\95502aq.doc 
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Flui Management, Inc. 4 
4.0 SAMPLING AND ANALYTICAL PROCEDURES 

The following sampling and analytical procedures were used during this testing program. 

4.1 Exhaust Gas Parameters 

Determination for velocity pressures, temperature, gas density, and moisture in the 
exhaust gas stream was performed in accordance with U S .  EPA Reference Methods 1 
through 3. 

4.1.1 Traverse and Sampling Points 

The number of traverse points for the exhaust stacks was determined using U S .  EPA 
Reference Method I, “Sampling and Velocity Traverses for Stationary Sources. ” The 
No. 15 Kiln fan room has five (5) fans each with six (6) sampling locations located three 
(3) diameters upstream and two (2) diameters downstream from the flow disturbance. 
They are located on the floor above the two (2) separate barley drying floors. Figure 
No. 1 visually depicts a typical fan with these ducts along with the sample port locations. 
Based on the configuration of the stacks, thirty-six (36) sample points [six (6) per traverse] 
were used for each fan. These five (5) fan exhaust stacks were used for velocity 
determinations. 

4.1.2 Velocity Traverse 

A velocity traverse was performed for each fan during each of the tests in accordance with 
US .  EPA Reference Method 2, “Determination of Stack Gas Temperaiure and Velociiy 
(Type SPiiot Tube). ” An “s” type pitot tube with an attached “K” type thermocouple was 
used in conjunction with an oil-filled manometer to conduct the velocity traverses. 

4.1.3 Molecular Weight of Stack Gas 

The determination of molecular weight of the stack gas was made in accordance with U.S. 
EPA Reference Method 3, “Gas Analysis for the Determinaiion of Dry Molecular 
Weight. ” An integrated gas sample will be collected during each test and analyzed for 
oxygen and carbon dioxide with a Fyrite analyzer. Nitrogen was determined by 
difference. 

Ladish Malting Company -5- g:\projects\95502aq\95502aq.doc 
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Flui Management, Inc. 4 
4.2 Nonmethane Organic Comuound (“NMOC”) 

Nonmethane organic compound (“NMOC”) emissions were determined in accordance 
with applicable sections of U S .  EPA Reference Method 18, Section 7.1, “Determination 
of Gaseous Organic Compound Emissions Using a Gas Chromatograph (Flexible Bag 
Sampling Method) ”. Six (6) discrete, one (1) hour continuously collected samples were 
taken from each of five (5) fans during the testing event. All samples were one (1) hour in 
duration. NMOC measurements were made in the malt dryer exhaust fan stacks on the 
top floor of the kiln, after the gas has been passed through the propylene glycol heat 
exchangers, and just before it is exhausted into the atmosphere. 

The concentration of NMOCs in each gas stream were extracted and measured according 
to the requirements and procedures of US .  EPA Reference Method 18. The method 
principle is that a gas sample is extracted from the emission source; transported to a 
mobile laboratory; and then an aliquot of the sample gas is then analyzed for NMOCs by 
gas chromatography (“GC”) utilizing a GC column for compound separation and flame 
ionization detection (“FID”). 

The sample was injected onto the analytical column by compression of the Tedlar bag 
inserted into the sample inlet of a heated, electrically actuated, 10-port Valco valve. 
Separation of methane and nonmethane organic compound was accomplished by utilizing 
a SPB-5 3 feet x 0.53 millimeter silica gel column capable of back flush. Temperature 
ramping was utilized to aid in the elution of the compounds and decrease the sample run 
time on the GC. Separation of the compounds was accomplished in approximately ten 
(IO) minutes. The GC used was a SRI Instruments, Inc. Model 8610A equipped with a 
FID, with output directed through a serial port to a notebook computer. Integration, 
interpretation, manipulation, and storage was performed by gas chromatograph software - 
PeakSimple for Windows @, version 1.20. All chromatograms are maintained as a 
permanent record of each project. 

The GC system was field calibrated for each compound using a mixed compound 
calibration gas generated in accordance with U.S. EPA Reference Method 18 protocol for 
the preparation of gaseous standards by dynamic dilution of cylinder gas with oxygen-free 
nitrogen. Before testing began, the GC was checked thoroughly for proper operation. A 
standard gas was injected several times to verify compound retention times and to check 

Ladish Malting Company -6- g:\projects\95502aq\95502aq.doc 
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Flui 4 Management, Inc. 

peak area with previously obtained calibration curves. Calibration curves were prepared 
before each test began and verified periodically. Calibration points were constructed 
daily. Each gas concentration was injected at least three times to ensure instrument 
stability. The resulting calibration curves were produced from the mean response of three 
(3) injections of at least three (3) concentrations. Each calibration point is considered 
valid when the mean peak area of three successive injections does not differ by more than 
five ( 5 )  percent from the peak areas contributing to the mean. 

Data reduction was accomplished by referral to calibration curves generated from the 
analysis of known concentrations. 
Y = mX + b. Coefficients of this equation were determined using the Peaksimple for 
Windows s o h a r e  which was programmed with a linear regression least-squares program 
to give the best fit of the points. Correlation coefficients (R2 values) are typically 0.98 or 
better. 

Calibration curves fit the general equation of 

The NMOC measurement system consisted of the following: 

a flexible Tedlar bag sampling system to collect exhaust gas from the centrally 
located ten (10) percent area of the stack cross-section; 
a heated, electrically-actuated 1 0-port sampling valve; 
a gas chromatograph equipped with a flame ionization detector; 
a silica gel column equipped with back-flush capabilities for component 
separation; 
a personal notebook computer equipped with a serial port for recording 
measurement data; 
high purity nitrogen with less than 0.25 percent of NMOCs; 
a series of calibration gases with a concentration equivalent to the applicable 
exhaust value; and 
gas chromatography software capable of generating calibration curves and 
storage of analytical data. 

The GC was calibrated in accordance with the prescribed methodology. Calibrations were 
performed at the beginning and end of the testing. U.S. EPA Protocol 1 gases were used 
for all calibrations and preparation of dynamically diluted standards. 

Ladish Malting Company 
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Flui Management, Inc. 4 
5.0 QUALITY ASSURANCE PROGRAM 

5.1 OA/OC Procedures and Results 

The objectives of a quality assurance/quality control (“QNQC”) program is to assure that 
the precision and accuracy of all environmental data generated by FMI are commensurate 
with data quality objectives (“DQOs”). DQOs are based on a common understanding of 
the intended end use(s) of the data, the measurement process, and the availability of 
resources. Once DQOs are established, formally or informally, QNQC protocol can be 
defined for the measurements. 

The DQOs in this project are to provide defensible data that can be used for determination 
of NMOC emission rates. The final data user will be Ladish and the WDNR. 

The goal of a QNQC program is that data generated and used for decision-making are 
scientifically sound, of known quality, and documented to be “in control.” To accomplish 
this goal, standardized methods or procedures are used whenever possible. They must be 
validated for their intended use, rigorously followed, and data reported with quality 
indicators (precision, accuracy, completeness, etc.). 

Two (2) basic concepts used in a QNQC program are to: 

1. Control errors; and 
2. Verify that the entire Sampling and Analytical (‘%&A”) method is operating 

within acceptable performance limits. 

Use of qualified personnel, reliable and well-maintained equipment, appropriate 
calibrations and standards, and close supervision of all operations are important 
components of the QNQC system. QNQC in this test program included the use and 
documentation of calibrated sampling and analytical instruments, use of US .  EPA 
validated methods (US. EPA 40 CFR Part 60), adherence to established protocol, method 
blanks as a check against possible contamination, sample chain-of-custody 
documentation, and redundant data calculation with checking. 

Ladish Malting Company -8- g:\projecls\95502aq\95502aq.doc 
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All of the equipment used was calibrated according to procedures outlined in the Ouallty 
Assurance Handbook for Air Pollution Measurement System. Volume 111, EPA-600/4-77- 
027b. Actual calibration data sheets are provided in Appendix D. 

5.1.2 Volumetric Flow I 
I 
1 

5.1.2.1 Barometer 

Barometric pressure values for the testing period were recorded from a calibrated 
barometer on-site and verified by telephone from a local airport and were corrected for 
elevation to stack sample port level (0.01 inches Hg per 10 ft. elevation). 

1 5.1.2.2 Pitot Tubes 
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Each pitot tube used in sampling meets the design specifications for type-S pitot tubes in 
U.S. EPA Method 2. Therefore, a maximum value baseline coefficient ((‘C,,”) of 0.84 is 
assigned to each pitot tube. Calibration at the manufacturer for pitot face-opening 
alignment included measuring the external tubing diameter (dimension ‘‘Dt)’), the base-to- 
opening plane distance (dimensions “P,” and “Pb(’), and the face opening misalignment 
angles, with all terms as described in Figures 2-2 and 2-3 of US. EPA Method 2. Pitot 
tubes were visually inspected at the completion of the test to insure structural integrity. 

5.1.2.3 Calibration Meter and Metering Svstem 

The secondary reference meter equipment arrangement for calibration is shown in 
Figure 5.7 of U.S. EPA Method 5. The prescribed procedures were followed. A wet test 
meter with a 1 cubic feet per revolution (“ft3/rev”) capacity and & 1 percent accuracy is 
used as the primary calibrant. The dry gas meter’s pump is operated for a minimum of 
five (5) minutes at a flow rate of 0.35 cubic feet per minute (“cfm”) to condition the 
interior surface of the wet test meter. Leak checks are performed and if satisfactory, 
triplicate runs at each of no less than five ( 5 )  different flow rates are performed. A 
calibration curve is prepared and the meter is recalibrated after two hundred (200) hours of 
operation or annually, whichever comes first. 

Ladish Malting Company -9- 
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Flui Management, Inc. 4 
The calibration set-up for the dry gas metering system using the secondary reference meter 
in lieu of the wet test meter is given in Figure 5.5 of US .  EPA Method 5. A leak check of 
the metering system before calibration was performed as shown in Figure 5.4 of U S .  EPA 
Method 5. The metering system’s pump is operated for five (5) minutes at an orifice 
manometer setting of 0.5 inches H20 to heat up the pump and system to stabilize the meter 
inlet and outlet temperatures. Values for the orifice setting (“AH’), wet test meter volume 
(“V,”), corresponding dry test meter volume (“Vi’), dry test meter inlet and outlet gas 
temperatures (“td:’ and ‘‘tdn)’), and time are recorded for the initial calibration. The ratio of 
the wet test meter to the dry test meter (“gamma”) and the orifice pressure differential that 
equates to 0.75 cubic feet per minute (“cfm”) at standard conditions (“AH@’) are then 
calculated. 

5.1.2.4 Thermocouples and Digital Indicators 

Thermocouples are calibrated by comparison to an American Standards for Testing and 
Materials (“ASTM) Method-3F mercury-in-glass thermometer at approximately 32” F 
(ice water), ambient temperature and approximately 100” F (hot oil). Each thermocouple 
is calibrated against temperature ranges to which it is typically exposed during test 
conditions, and they must agree within 1.5 percent (expressed in degrees Rankine [“OR’]) 
of the reference thermometer throughout the entire calibration range. 

Digital indicators are checked by introducing a series of millivolt signal strengths to the 
input and comparing the indicator reading with the actual signal strength. Acceptable 
calibration error must not exceed 0.5 percent when temperatures are expressed in OR. 

5.1.2.5 Analytical Balance 

The analytical balance was calibrated by comparing its readings against National Institute 
of Standards and Technology (“NIST”), formerly known as the National Bureau of 
Standards (“NBS), traceable Class-S1 standard weights, with acceptable agreement 
within 0.5 milligram (“mg”). 

5.1.2.6 Replicates and Precision 

Replicate samples of NMOCs are not possible due to the nature of continuous emission 
sampling. In addition, no analytical precision estimate can be determined. 

Ladish Malting Company -10- g:\pmjecls\95502aq\95SO2aq.dac 1 
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Flui Management, Inc. 4 
Precision and accuracy are quantitative measures that characterize the amount of 
variability and bias inherent in a given data set. Precision refers to the level of agreement 
among repeated measurements of the same parameter. Accuracy refers to the difference 
between an estimate based on the data and the true value of the parameter being estimated. 
The error due to measurement variability for sulfur dioxide concentration can be as much 
as i10.4 percent of concentration (intralab precision determined by US. EPA during 
collaborative method validation tests). Accuracy for NMOC concentration cannot be 
determined because no ‘’true” concentration can be created to estimate accuracy. Instead, 
documentation of equipment calibration is used to establish traceability as a surrogate for 
accuracy of NMOC measurements. 

5.1.3 Nonmethane Organic Compound 

The GC used in this series of tests was calibrated according to the methodologies 
described in 40 CFR, Part 60, Appendix A, Method 18. Measurement system 
performance specifications followed during the testing program in accordance with 
U S .  EPA Method 18, included the following: 

analyzer calibration error of less than *2 percent of the span value for zero, mid, and 
high-range calibration gases; 
sampling system bias of less than *5 percent of the span value for zero, and mid- or 
high-range calibration gases; 
zero drift of less than *3 percent of the span value over the period of the run; and 
calibration drift of less than *3 percent of span value over the period of the run. 

All calibration gases utilized during the testing program will be U S .  EPA Protocol 1 
gases, certified in accordance with Method G1, “Traceability Protocol for Establishing 
True Concentrations of Gases Used for Calibration and Audits of Continuous Source 
Emission Monitors (Protocol No. l).” Additionally, the certification of the cylinders 
provides a recommended shelf life for each calibration gas cylinder over which the 
concentration does not change more than *2 percent from the certified value. Cylinder 
gas certifications were available during the testing event. 

Ladish Malting Company - I  I -  g:\projecls\95502aq\95 S02aq.doc 
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6.0 REGULATORY REVIEW 

Ladish was issued a Synthetic Minor Non-Part 70 operating permit (Permit No. 
128002930.F01) on June 14, 1995. The operating permit does not specify specific 
emissions limitations for volatile organic compound emissions from the malt kilns 
(Process P28). However, the malt kilns are subject to the general permit conditions 
found in Part I1 of the operating permit. The general emissions limits for organic 
compounds as listed in Part 11, section C, are as follows: 

4. No person may cause, allow or permit organic compound 
emissions into the ambient air which substaniially coniribute io 
the exceeding of an air standard or cause air pollution 
(s. NR 419.03, Wis. Adm. Code). 

Additionally, Chapter NR 424 of the Wisconsin Administrative Code regulates 
emissions of organic compounds from process lines. Pursuant to 5 NR 424.03(1)(a)4, 
Wis. Adm. Code, all process lines emitting less than 15 pounds of organic compounds 
in any day and 3.1 pounds of organic compounds in any hour are exempt from the 
requirements of Chapter NR 424. 

The measured emission rates of organic compounds from the malt kilns are below the 
limitations specified in the operating permit and are exempt from the requirements of 
Chapter NR 424, Wisconsin Administrative Code. 

Ladish Malting Company -12- g:\projects\95502aq\95502aq.doc 
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Source 1.D. 

Tdn I Run I 

TABLE NO. 1 
Summary of Exhaust Gas Parameters for the 

Fan No. 1 Malt Dryer Exhaust of Kiln No. 15 at 
Ladish Malting Company 

Stack 
Slack Cas Gas Stack Gas Methane NMOC 

Temperature Veloclty Flowrate Concentration Cnncentralinn 
f"n (h) Wfn) (ppmv) @pmvp) 

71 I 33.54 42,131 0 72 <0 07 

NMOC: Nonmethane organic compound. 
O F :  Degrees Fahrenheit. 
Wsec: Feet per second. 
acfm: 
ppmv: 
ppmvp: 
e: Indicates a nondetectable concentration. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane 
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Stack 

Source I.D. Temperature Velocity Fbwrate Concentration 
Stack Cas cas Stack Cas Methane 

loo W = t  (acfm) fppmvf 

Fan 2 Run I 72 7 31 18 46.7 I O  0 73 

TABLE NO. 2 
Summary of Exhaust Gas Parameters for the 

Fan No. 2 Malt Dryer Exhaust of Kiln No. 15 at 
Ladish Malting Company 

NMOC 
Concentration 

(ppmvpf 

<o 07 

NMOC: Nonmethane organic compound. 
O F  Degrees Fahrenheit. 
Wsec: Feet per second. 
acfm: 
ppmv: 
PPmvP: 
<: Indicates a nondetectable concentration. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane. 



TABLE NO. 3 
Summary of Exhaust Gas Parameters for the 

Fan No. 3 Malt Dryer Exhaust of Kiln No. 15 at 
Ladish Malting Company 

Source I.D. 

Fan 3 Run I 

Stark 
Stack Gas Gas Stack Cas Melhane NMOC 

Temperature Veloeity Flowrate Cnmutratiou Cnscentrarion 
("r3 W S 4  (acfm) tppmv) (ppmvp) 

73 7 37 76 47,430 0 80 <n 07 

NMOC: Nonmethane organic compound. 
OF: Degrees Fahrenheit. 
Wsec: Feet per second. 
actin: 

ppmv: 
PPmvP: 
c: Indicates a nondetectable concenhation. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane 



TABLE NO. 4 
Summary of Exhaust Gas Parameters for the 

Fan No. 4 Malt Dryer Exhaust of Kiln No. 15 at 
Ladish Malting Company 

Stack 

Source 1.D. Temperature Vekity Flowrate Concentration 
Stack Gas Cas SratkCss Methane 

('rz) W s - )  (acfm) @Pmv) 

Fan 4 Run I 7s 8 39 17 49,206 0 90 

NMOC 
Concentration 

(ppmvp) 

<O 07 

NMOC: Nonmethane organic compound. 
O F :  Degrees Fahrenheit. 
WXC: Feet per second. 
actin: 
ppmv: 
PPmvP: 
<: Indicates a nondetectable concentration. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane. 



TABLE NO. 5 
Summary of Exhaust Gas Parameters for the 

Fan No. 5 Malt Dryer Exhaust of Kiln No. 15 at 
Ladish Malting Company 

Stack 

1°F) t w c t  

Slsck Cas GSS 
Source LD. Temperature Velocity 

Fan 5 Run I 73 8 32 90 

Stack Cas Methane NMOC 
Flowrate Concentralion Concentratlon 

W m f  tppmv) (ppmvp) 

41,334 0 79 <o 07 

NMOC: Nonmethane organic compound. 
O F :  Degrees Fahrenheit. 
Wsec: Feet per second. 
acfm: 
ppmv: 
ppmvp: 
<: Indicates a nondetectable concentration. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane. 



TABLE NO. 6 
Overall Summary of the Five Fan 

Malt Dryer Exhausts of Kiln No. 15 at 
Ladish Malting Company 

Average Total Total Total Tntal 
Stuck Cas Stack Gss Stack Cas Methane NMOC 

Source 1.D. Temperature Velocity Flowrate Concentration Concentration 
(“0 (fusee) (acfm) @Pmv) fppmvp) 

NMOC: Nonmethane organic compound. 
OF: Degrees Fahrenheit. 
Wsec: Feet per second. 
acfm: 
ppmv: 
ppmvp: 
<: Indicates a nondetectable concentration. 

Actual cubic feet per minute. 
Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane. 



TABLE NO. 7 
Summary of NMOC Emission Rates for the 

Five Fan Malt Dryer Exhausts of Kiln No. 15 at 
Ladish Malting Company 

Total 
Methane 

Source I.D. Conreatretion 
@pmv) 

Run I 3 94 

Total NMOC 
NMOC Emission Rate 

Concentration (lbhr) 
fppmvp) 

<o 35 <O 45 

Run 2 

Run 3 

Run 4 

Run 5 

Run 6 

Average 

NMOC: Nonmethane organic compound. 
ppmv: 
PPmvP: 
Ibhr: 
<: 

Parts per million by volume, wet basis. 
Parts per million by volume, wet basis, as propane. 
Pounds per hour, as carbon. 
Indicates a nondetectable concentration, lower level of detection used for emission 
rate calculation. 

4.19 <0.35 <0.61 

3.83 <0.35 <os0 

4.11 C0.35 <0.20 

4.91 C0.35 <0.23 

5.18 <0.35 <0.34 

4.36 <0.35 <0.39 
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Heat Recovery Floor 
Test Ports 

c 
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I Flow Outlet: 67” x 45” 

1 Fan Room Floor 

Kiln Floor 

Fluid Management Inc 0 
Air Sciences & Engineering Group 

Figure No. 1 
Malt Dryer Exhaust Sampling Location 

Ladish Malting Company 
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Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust RIM 1 
Location Jefferson Junction, WI Start 1o:oo AM 
Stack ID Fan #1 Outlet stop 10:15 Ai 

Meter BOX 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
@PI% 
Ts 
Vrn 
Dn 
As 
Yd 

NIA 

0.05 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.5962 

30.30 in Hg 

in H20 

O F  

71.1 “ F  
ft’ 
in 

20.94 ft2 

g:\pmjcc.u\95502~\1advmdl .wW 

Ps 
Vrnstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 

Qs(d) 

C3H8 
Carbon 
Carbon 

30.30 in Hg 
ft3 

0.59 ft3 
0.0254 

NO 
28.84 lbllb-mole 
28.56 lbilb-mole 
33.54 ft/s 

42,131 a c h  
2,544,143 scfh 

41,327 dscfm 

0.029 I b h  
0.024 I b h  

0.10 tpy 

27-Nov-95 

0738 AM 
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Client Ladish iMaiting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust RUll 1 
Location Jefferson Junction, WI Start 1o:oo AM 
Stack ID Fan #1 Outlet stop 10:15 AM 

Flow Averages Calcs >>>>>>> 
A- I 
- 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

C-I 
2 
3 
4 
5 
6 

D- I 
L 

3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

36 

g.\pmjscs\95502aq\ladvmd I .wW 

Delta p Sqn Delta p 
0.680 0.525 
0.665 0315 
0.585 0.765 
0.485 0.696 
0.420 0.64s 
0.455 0.675 
0.595 0.771 
0.545 0.738 
0.365 0.604 
0.280 0.529 
0.255 0.534 
0.235 0.579 
0.515 0.718 
0.530 0.72s 
0.525 0.725 
0.225 0.570 
0.460 0.675 
0.395 0.628 
0.420 0.648 
0.4 I5 0.644 
0.425 0.652 
0.285 0.534 
0.280 0.529 
0.450 0.671 
0.210 0.557 
0.305 0.552 
0.320 0.566 
0.260 0.510 
0.225 0.474 
0.335 0.579 
0.225 0.474 
0.220 0.469 
0.215 0.464 
0.140 0.374 
0.075 0.274 
0.070 0.265 

0.3728 0.5962 

Ts (“F) 
69.0 
70.0 
70.0 
70.0 
70.0 
70.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
70.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
72.0 
72.0 
72.0 
71.0 
71.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 

71.14 

27-Nov-95 
07:38 AM 



Ladish Malting Company Date 11/15/95 
Kiln No. 15 Malt Dryer E'xhaust RUn 1 

Location Jefferson Junction. WI 
Stack ID Fan #2 Outlet I 

1 Meter Box N/A 
Pb 30.30 inHg 

0.06 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

I % ?  
I ?  

voc 

c 0 2  
79.1 % 

in H20 
CP 0.84 

0.6598 
"F 

72.7 O F  

ft3 

in 

I fDmp)% 
Ts 

As 

I Yd 

20.94 ft' 

I g\pmjec~\9\9Sj02q\ladvmdl wW 

I 
1 
I 
I 
I 
1 
1 
I 
I 

PS 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
M S  
vs 
QS 

QS 
QS(4 

C3H8 
Carbon 
Carbon 

Start 11:45 AM 
stop 12:oo PM 

30.30 in Hg 
ft' 

0.59 ft3 
0.0267 

NO 
28.84 Mb-mole 
28.55 Ib/lb-mole 
37.18 ft/s 

46,710 a c h  
2,812,443 scfh 

45.620 dscfm 

0.032 lbihr 
0.026 l b h  

0.11 tpy 

27-Nav-95 
0738 A M  
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Client Ladish iMalting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E.uhaust RUn 1 
Location Jefferson Junction, Wl Start 1 1 :45 ALL 
Stack ID Fan $2 Outlet stop 12:oo PIvl 

Flow Averages Calcs >>>>>>> Delta p Sqrt Delta p 
A-1 1.050 1.025 

2 1.100 1.049 
3 1.150 1.072 
4 1.100 1.049 
5 0.730 0.854 
6 0315 0.903 

B- I 0.930 0.964 
2 0.985 0.992 
3 0.975 0.987 
4 1.050 1.025 
5 1.150 1.072 
6 0.640 0.800 

c-1 0.470 0.686 
2 0.645 0.803 
3 0.890 0.943 
4 1.050 1.025 
5 0.865 0.930 
6 0.620 0.787 

D- 1 0.260 0.510 
2 0.380 0.616 
3 0.430 0.656 
4 0.495 0.704 
5 0.465 0.682 
6 0.370 0.608 

E- 1 0.100 0.316 
2 0.130 0.361 
3 0.165 0.406 
4 0.175 0.418 
5 0.145 03Sl 
6 0.085 0.292 

F- 1 0.020 0.141 
2 0.030 0.173 
3 0.025 0.158 
4 0.020 0.141 
5 0.015 0.122 
6 0.010 0.100 

36 0.5426 0.6598 

g:\pmjeco\9550taq\l~~mdl .wk3 

Ts ( O F )  

73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
71.0 
71.0 
73.0 
73.0 
73.0 
73.0 
71.0 
72.0 
73.0 
73.0 
72.0 
73.0 
71.0 
73.0 
72.0 
73.0 
73.0 
73.0 

72.69 



Client 

Location 
I Unit 

I StacklD 

IF 
I F  
I K  
I E)% 
I 2 

1 Meter Box 
Pb 

voc 

c 0 2  

CP 

Ts 

As 

Ladish Malting Company Date 11/15/95 
Kiln No. 15 Mait Dryer E.uhaust RUn 1 
Jefferson Junction, l?I 
Fan #3 Outlet 

N/A 

0.04 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.6692 

30.30 inHg 

in H20 

O F  

73.7 " F  
ft3 

in 
20.94 ft2 

g:\pmjccrr\9Sj02aq\ladvmd I .wk3 

I 
1 
I 
I 
I 
I 
t 
I 
I 

Start 10:30 AM 
stop 1050 Ai 

Ps 30.30 in Hg 
Vmstd ft3 

Vwstd 0.59 ft3 
Bwo 0.0277 
Below Sat. NO 
Md 28.84 lbllb-mole 
his 28.54 lbllb-mole 
v s  37.76 Ws 
Qs 47,430 a c h  
Qs 2,850,185 scfh 
QS(4 46,188 dscfm 

C3H8 0.033 l b h  
Carbon 0.027 l b h  
Carbon 0.12 tpy 

27-Nov-95 

0738 AM 
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Client Ladish Malting Company Date 
Unit Kiln No. 15 Malt Drver E.uhaust RUn 
Location Jefferson Junction, %I 
Stack ID Fan 33 Outlet 

Flow Averages Calm >>>>>>> 
A- 1 

g:\pmjscoW5502aqU~vmdI .wuW 

L 
3 
4 

5 
6 

8- I 
" L 

3 
4 
5 
6 

C- I 
LI 
L 

3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- I 
2 
3 
4 
5 
6 

start 
stop 

Delta p SqK Delta p 
0.900 
0.890 
0.820 
0.560 
0.400 
0.500 
0.550 
0.860 
0.840 
0.420 
0.425 
0.575 
0.785 
0.775 
0.760 
0.i50 
0.240 
0.610 
0.675 
0.670 
0.j95 
0.445 
0.155 
0.520 
0.380 
0.405 
0.575 
0.385 
0.135 
0.205 
0.225 
0.220 
0.215 
0.135 
0.095 

0.949 
0.943 
0.906 
0.745 
0.632 
0.707 
0.922 
0.927 
0.9 I7 
0.648 
0.652 
0.758 
0.586 
0.580 
0.872 
0.616 
0.490 
0.751 
0.822 
0.819 
0.771 
0.667 
0.394 
0.566 
0.616 
0.636 
0.612 
0.620 
0.367 
0.453 
0.474 
0.469 
0.464 
0.367 
0308 

I1/15/95 
i 

10:30 AM 
1050 AM 

Ts (OF) 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 

. 0.185 0.430 74.0 
36 0.4836 0.6692 73.72 



Client 

Location 
Stack ID 1 
MeterBox 
Pb 

I 
voc 

I F  
IEI 

c 0 2  

C!J 

Ts 

I 2 
As 

I Yd 

Ladish Malting Company Date Ill15195 
Kiln No. 15 Malt Dryer Exhaust RUn 1 
Jefferson Junction, WI 
Fan #4 Outlet 

NIA 

0.02 in H20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.6927 

30.30 inHg 

in H20 

“ F  

75.8 O F  

ft’ 
in 

20.94 fti 

I 
I 
I 
1 
I 
I 
1 
1 
I 
I 

PS 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 

Qs 
Q S ( 4  

C3H8 
Carbon 
Carbon 

Start 11:20hM 
stop 1 1 :40 AM 

30.30 in Hg 
ft’ 

0.59 ft’ 
0.0297 

NO 
28.84 IbAb-mole 
28.51 Ib/lb-mole 
39.17 ft/s 

49,206 acfm 
2,945,399 scfh 

47,623 d s c h  

0.034 l b h  
0.028 I b h  

0.12 tpy 

27-Nov-95 

0 7 ~ 3 8  AM 
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I 
I 

Client Ladish Malting Company Date 1 l l l j i95  
Unit Kiln No. 15 Malt Dryer Exhaust RWI 1 
Location Jefferson Junction, WI Start 1 1 2 0  A\[ 
Stack ID Fan A4 Outlet stop 11 :40 A\[ 

Flow Averages Calcs >>>>>>> 
A- 1 

2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

c- 1 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

36 

g:\pmjeeu\9550taq\l~vmdl .wvW 

Delta p Sqrt Delta p 
0.840 0.917 
0.845 0.9 19 
0.830 0.91 I 
0.795 0.593 
0.640 0.500 
0.550 0.742 
0.735 0.557 
0.725 0.851 
0.7 10 0.543 
0.745 0.863 
0.695 0.524 
0.405 0.636 
0.780 0.883 
0.780 0.583 
0.540 0.917 
0.910 0.954 
0.685 0.525 
0.335 0.579 
0.610 0.781 
0.680 0.825 
0.720 0.549 
0.680 0.825 
0.355 0.596 
0.525 0.570 
0.455 0.675 
0.495 0.704 
0.560 0.748 
0.585 0.765 
0.525 0.725 
0.305 0.552 
0.050 0.224 
O . O j 0  0.173 
0.o;o 0. I73 
0.060 0.245 
0.040 0.200 
0.040 0.200 
0.5336 0.6927 

Ts (“F) 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
75.0 
75.0 
75.0 
75.0 
76.0 
76.0 
75.0 
75.0 
76.0 
76.0 
76.0 
76.0 
75.0 
76.0 
76.0 
76.0 
76.0 
76.0 
75.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 

75.78 

27-Nov-9s 
0738 AM 



Ladish iMalting Company Date 11/15/95 
Kiln No. 15 Malt Dryer E,xhaust Run 1 

Location Jefferson Junction, WI 
Stack ID Fan $5 Outlet I 

1 Meter Box 
Pb 

IF 
voc 

c 0 2  

co  

I 21% 
Ts 

I 2 

N/A 

0.06 in H20 

0.1 ppmv 
60 rnin 

20.9 Ya 
0.0 Yo 

79.1 Yo 

30.30 inHg 

12.5 g 

in H20 

" F  

73.8 O F  

ft3 
in 

0.84 

0.5832 

As 

I Yd 

20.94 ft2 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
VS 

QS 
QS 
Qs(d) 

C3H8 
Carbon 
Carbon 

I g \pm~cc~\9S502aqiladvmdl WW 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Start 1 l:oo AM 
stop 11:15 AM 

30.30 in Hg 
ft' 

0.59 ft3 
0.0277 

NO 
28.84 Ib/lb-mole 
28.54 Ib/lb-mole 
32.90 ft/s 

41,334 a c h  
2,483,826 scfh 

40,250 dscfm 

0.028 l b h  
0.023 l b h  

0.10 tpy 



I 
I 
I 
I 
P 
I 
1 
# 
I 
I 
1 
I 
I 
‘I 
I 
c 
I 
I 
I 

Client Ladish Malting Company Date 11/13/95 
Unit Kiln No. 15 Malt Dryer Exhaust RUn 1 
Location Jefferson Junction, WI Start 11:ooAi i  
Stack ID Fan #5 Outlet stop 11:15 AiiI 

Flow Avenges Cnlcs >>>>>>> Delta p Sqn Delta p 
A- 1 0.690 0.S3l 
- 7 0.670 0.S19 
3 0.645 0.803 
4 0.400 0.632 
5 0.350 0.592 
6 0.440 0.663 

B- 1 0.555 0.745 
2 0.560 0.74s 
3 0.515 0.71s 
4 0.345 0 3 7  
5 0.3SO 0.616 
6 0.475 0.689 

c- 1 0.455 0.675 
2 0.430 0.656 
3 0.435 0.660 
4 0.355 0.596 
5 0.525 0.725 
6 0.505 0.71 1 

D- 1 0.430 0.656 
2 0.420 0.648 
3 0.375 0.612 
4 0.300 0.548 
5 0.290 0.539 
6 0.5iO 0.755 

E- 1 . .  0.225 0.474 
2 0.210 0.458 
3 0.265 0.515 
4 0.205 0.453 
5 0.135 0.367 
6 0.425 0.652 

F- I 0.100 0.3 16 
2 0.105 0.324 
3 0.110 0.332 
4 0.085 0.292 
5 0.075 0.274 
6 0.100 0316 

36 0.3654 0.5832 

g:\pmjc~u\95502aq\ladvmdl .wW 

Ts (OF) 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
72.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
74.0 
74.0 
74 n . 

73.75 

27-Nav-95 

07:38 AM 



c 
I 
1 
I 
T 
1 
I 
I 
I 
I 
I 
I 
i 
I 
I 
1 
1 
3 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E.ubaust RUn 2 
Location Jefferson Junction, WI Start 0230 PM 
Stack ID Fan #1 Outlet stop 03:05 PM 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c02 
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

NIA 

0.09 in H20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 % 

79.1 % 

0.84 

0.8828 

30.30 inHg 

in H20 

" F  

72.8 ' F 
lil 
in 

20.94 ftz 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 
QS 

QS(4 

C3H8 
Carbon 
Carbon 

30.3 1 in Hg 
ftl 

0.59 ftl 
0.0268 

NO 
28.84 Ibllb-mole 
28.55 Ib/lb-mole 
49.75 ft/s 

62,498 a c h  
3,762,545 scfi 

61,026 dsctin 

0.043 I b h  
0.035 I b h  

0.15 tpy 

27-Nov-95 

0738 A M  

. .. 



~ 

1 
I 
l 
0 
I 
I 
: 
I 
2 
P 
I 
6 
1 
I 
I 
c 
I 
I 
I 

Client Ladish Malting Company Date 1 1/15/95 

Location Jefferson Junction, WI Start 0 2 5 0  PIvl 
Stack ID Fan #1 Outlet stop 03:05 PIvl 

Unit Kiln No. 15 Malt Dryer Exhaust RUn 2 

Flow Avenges Calcs >>>>>>> Delta p Sqrt Delta p Ts (OF) 
A- I 1.550 1.245 72.0 

2 1.450 1.204 72.0 
3 1.400 I.182 72.0 
4 0.990 0.995 73.0 
5 0.780 0.883 73.0 
6 0.860 0.927 73.0 

B- I 1.350 1.162. 72.0 
2 1.200 1.095 72.0 
3 0.980 0.990 73.0 
4 0.600 0.775 73.0 
5 0.765 0.575 73.0 
6 0.530 0.91 I 73.0 

c-l 1.250 1.115 72.0 
2 1.200 I .095 72.0 
3 1.050 1.025 73.0 
4 0.525 0.725 73.0 
5 0.535 0.914 73.0 
6 0.910 0.954 73.0 

D- 1 0.980 0.990 73.0 
2 1.000 1.000 73.0 
3 1.000 1.000 73.0 
4 0.775 0.580 73.0 
5 0.370 0.608 73.0 
6 0.960 0.980 73.0 
E- I 0.770 0.877 73.0 
2 0.790 0.889 73.0 
3 0.740 0.860 73.0 
4 0.635 0.797 73.0 
5 0305 0.552 73.0 
6 0.435 0.660 73.0 
F- 1 0.325 0.570 73.0 
2 0.420 0.648 73.0 
3 0.465 0.682 73.0 
4 0.405 0.636 73.0 
5 0.245 0.495 73.0 
6 0.335 0.579 73.0 

36 0.5189 0.8828 72.81 

27-Nov-95 

g : \ p m j ~ \ 9 5 5 ~ \ 1 a d v m d 2 . w W  07:38 Ah4 



I 
1 
I 
I 
I 
I 
I 
I 
I 
8 
1 
I 
1 
1 
8 
1 
1 
e 

Client Ladish Malting Company Date 1 l l l j i95  

Location Jefferson Junction, WI Start 0150 PM 
Unit Kiln No. 15 Mait Dryer E.xhaust RUn 2 

Stack ID Fan #2 Outlet s top 02:05 PM 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 

Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

CP 

NIA 

0.71 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 Yo 

79.1 % 

0.84 

0.8645 

30.30 inHg 

in H20 

“ F  

71.9 a F 
ft3 

in 
20.94 ft’ 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 

QS 

QS(4 

C3HS 
Carbon 
Carbon 

30.35 in Hg 
ft’ 

0.59 ft3 
0.0260 

NO 
28.84 Ibllb-mole 
28.55 lb/lb-mole 
48.64 Ws 

61,100 acfm 
3,689,879 scfh 

59,897 d s c h  

0.042 l b k  
0.034 l b h  

0.15 tpy 

27-Nov-9s 
0738 A M  



I 
I 
I 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 
4 
1 
1 
I 
I 
I 

Client Ladish blalting Company Date 11/13/95 

Location Jefferson Junction, WI Start 0150 PM 
Unit Kiln No. 15 Malt Dryer Exhaust R W  2 

Stack ID Fan #2 Outlet stop 0205 Ph4 

Flow Avenges Calcs >>>>>>> Delta p Sqrt Delta p Ts (OF) 
A- I 0.01 I 0.105 71.0 

2 0.020 0.141 71.0 
3 0.010 0.100 71.0 
4 0.005 0.071 71.0 
5 0.010 0.100 71.0 
6 0.0 I5 0.122 71.0 

B- I 0.070 0.165 70.0 
2 0.060 0.745 71.0 
3 0.065 0.255 71.0 
4 0.730 0.480 71.0 
5 0.560 0.748 71.0 
6 0.465 0.682 71.0 

c- 1 0.665 0.815 71.0 
2 0.865 0.930 71.0 
3 1.100 1.049 72.0 
4 1.300 1.140 72.0 
5 1.150 1.072 72.0 
6 0.525 0.908 72.0 

D- 1 1.700 1.304 72.0 
2 1.S50 1.360 72.0 
3 1.000 1.000 72.0 
4 1.150 1.072 73.0 
5 1.850 1360 73.0 
6 1.700 1.304 73.0 

E- I 1.150 1.072 72.0 
2 1.200 1.095 73.0 
3 1.750 1.323 73.0 
4 1.850 1.360 73.0 
5 1.050 1.025 73.0 
6 1.850 1 . 3 0  73.0 

F- I 1.500 1.225 72.0 
2 1.600 1.265 73.0 
3 1.650 1.285 73.0 
4 1.450 1.204 73.0 
5 1.200 1.095 73.0 
6 1.400 1.183 73.0 
36 0.9535 0.8645 71.94 

27-Nov-95 
07:38 AM 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI . 
1 Unit Kiln No. 15 Malt Dryer E<xhaust RUn 2 

I 
I 
I 
1 
I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
I 
1 
I 
1 

Stack ID Fan ff3 Outlet 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
@P)% 
Ts 
Vm 
Dn 
As 
Yd 

N/A 

0.43 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 % 

0.84 

0.9485 

30.30 in Hg 

in H20 

O F  

74.8 a F 
ft3 

in 
20.94 ti2 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 
QS 

Qs(d) 

C3H8 
Carbon 
Carbon 

Start 0235 PM 
stop 0250 PM 

30.33 in Hg 
ft' 

0.59 fi3 
0.0287 

NO 
28.54 lb/lb-mole 
28.53 Ib/lb-mole 
53.55 Ws 

67,272 aciin 
4,038,136 scfh 

65,371 dscfm 

0.046 lbihr 
0.038 l b h  

0.17 tpy 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust R U  2 
Location Jefferson Junction, WI Start 0255 PM 
Stack ID Fan #3 Outlet stop 0250 PM 

Flow Averages Calcs >>>>>>> 
A- I 

" 
L 

3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

D- I 
L 

3 
4 
5 
6 

E-I 
2 
3 
4 
5 
6 

F- I 
2 
3 
4 
5 

Delta p Sqn Delta p 
0.950 0.975 
0.850 0.923 
0.750 0.866 
1.100 1.049 
0.910 0.954 
1.150 1.072 
1.850 1.360 
1.900 l.j78 
1.400 1.183 
0.755 0.869 
0.810 0.900 
1.350 1.162 
0.S50 0.922 
0.800 0.894 
1.550 1.245 
0.905 0.951 
0.515 0.718 
1.500 1.140 
1.550 1.245 
1 s o 0  1.225 
1.300 1.140 
1.250 1.118 
0.955 0.977 

' 0.830 0.91 I 
0.965 0.982 
1.050 1.025 
0.990 0.995 
0.600 0.775 
0.310 0.557 
0.580 0.762 
0.490 0.700 
0.525 0.725 
0.415 0.644 
0.3 IO 0.557 
0.300 0.548 

6 0.490 0.700 
36 0.9474 0.9485 

Ts (OF) 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 

74.81 

27-Nov-95 

0738 AM 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction. WI 
1 Unit Kiln No. 15 Malt Dryer Exhaust RUn 2 

Stack ID Fan x4 Outlet 

;I 
Start 02:05 PM 
stop 0220 PM 

1 MeterBox N1.4 
Pb 30.30 in Hg 
Static 

voc 
0.09 inH20 
12.5 g 
0.1 uumv 

Theta 60 h;in 
20.9 Yo 
0.0 Yo c02 

N 2  79.1 % 

I O2 

I DH in H20 
0.84 CP 

Ti “ F  1 (DP)% 0.9230 
Ts 74.3 OF 

ft’ 
in 

As 20.94 ft‘ 
Yd I I 

I 

I 
I 
I 
I 

I 

Ps 30.31 in Hg 
Vmstd ft’ 
Vwstd 0.59 ft3 
Bwo 0.0283 
Below Sat. NO 
Md 28.84 Ib/lb-mole 
M S  28.55 lbllb-mole 
vs 52.11 Ws 
QS 65,461 acfm 
QS 5,929,671 scfh 
Qs(4 63,643 dscfm 

C5H8 0.045 l b h  
Carbon 0.037 l b h  
Carbon 0.16 tpy 

27-Nov-95 

07:38 hM 

I 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI start 02:05 PM 
unit Kiln XO. 15 Malt Dryer E.xhaust Run 2 

Stack ID Fan #4 Outlet stop 0220 PM 
I 
c 
I 
t 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Flow Avenges Calcs >>>>>>> 
A- I 

2 
3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

36 

Delta p Sqrt Delta p 
1.300 1.140 
1.350 1.162 
1.150 1.072 
1.100 1.049 
1.000 1.000 
1.000 1.000 
1.150 1.072 
1.100 1.049 
1.150 1.072 
1.100 1.049 
0.950 0.975 
0.750 0.866 
1.600 1.265 
1.700 1.304 
1.600 1.265 
I.500 1.225 
1.400 1.183 
1.300 1.140 
1.300 1.140 
1.400 1.183 
1.450 1.204 
1.400 1.183 
0.960 0.980 
0.510 0.714 
0.810 0.900 
0.910 0.954 
0.940 0.970 
0.905 0.951 
0.775 0.880 
0.460 0.678 
0.010 0.100 
0.010 0.100 
0.015 0.122 
0.080 0.283 
0.280 0.529 
0.220 0.469 

0.9621 0.9230 

Ts (“F) 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
74.0 
74.0 
74.0 
74.0 
75.0 

74.33 

27-Nov-95 

0738 AM 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI 
Kiln No. 15 Malt Dryer Exhaust RUn 2 

Stack ID Fan #5 Outlet 

1 
Start 0225 PM 
stop 02:35 PM 

I F B o x  N/A 

1 ::2 

30.30 inHg 
Static 0.32 i n H 2 0  

voc 0.1 ppmv 
Theta 60 min 

1 Vlc 12.5 g 

20.9 Yo 
0.0 Yo 

79.1 Yo N2 
in H20 

0.84 I DH 
CP 

I 
I 
I 
I 
I 
I 
I 
1 
'I 
I 
I 
I 
I 

Tm " F  
(DP)Y2 0.7909 
Ts 73.7 " F  
Vm fi' 
Dn in 
As 20.94 ft' 
Yd 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 

Qs 
Q S ( 4  

C3H8 
Carbon 
Carbon 

30.32 in Hg 
ft' 

0.59 ft' 
0.0276 

NO 
28.84 Ib/lb-mole 
28.54 Ibllb-mole 
44.60 ft/s 

56,031 a c h  
3,369,515 scfi 

54,606 d s c h  

0.03s l b h  
0.031 I b k  

0.14 tpy 



1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 

I 
I 
I 
I 

I I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E'xhaust R U  2 
Location Jefferson Junction, %'I 
Stack ID Fan $5 Outlet 

Flow Avenges Cnlcs >>>>>>> 
A- I 

2 
3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

F- 1 

Start 02% PM 
stop 0 2 3  P M  

Delta p Sqrt Delta p 
1.300 
1.150 
1.050 
0.675 
0.690 
0.880 
1.100 
1.050 
0.915 
0.560 
0.555 
0.940 
0.590 
0.900 
0.810 
0.620 
0.670 
1.050 
0.790 
0.810 
0.520 
0.630 
0.335 
0.825 
0.485 
0.440 
0.475 
0.480 
0.230 
0.520 
0.220 
0.185 
0.190 
0.155 
0.150 

1.140 
1.077- 
I .025 
0.527- 
0.83 I 
0.938 
1.049 
1.025 
0.957 
0.748 
0.97-5 
0.970 
0.943 
0.949 
0.900 
0.787 
0.819 
1.025 
0.889 
0.900 
0.906 
0.794 
0.579 
0.908 
0.696 
0.663 
0.689 
0.693 
0.480 
0.721 
0.469 
0.430 
0.426 
0.394 
0.387 

Ts ( O F )  

73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
73.0 
73.0 
74.0 
74.0 
74.0 

6 0.265 0.515 74.0 
36 0.6697 0.7909 73.69 

27-Nov-95 
0738 A M  

. -  



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction. WI 
,I Unit Kiln No. 15 Malt Dryer Exhaust Run 3 

Stack ID Fan ffl Outlet ‘I 
Start 06:lO PM 
stop 06:10 PM 

[ Meter Box 
Pb 
Static 

voc 
Theta 

c02 

1 Vlc 

I 0 2  

B E  
I E,% 
I 2 
I Yd 

CP 

Ts 

As 

NIA 

0.32 in H20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.6897 

30.30 inHg 

in H20 

“ F  

69.5 F 
ft’ 
in 

20.94 ftz 

1 g:\pmjccu\95502aq\l~dvmd3.wW 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 

QS(4 

30.32 in Hg 
ft’ 

0.59 fF 
0.0239 

NO 
28.84 Ib/lb-mole 
28.58 Ib/lb-mole 
38.71 ftls 

48,633 acfm 
2,947,911 sc& 

47.956 d s c h  

C3H8 0.033 I b h  
Carbon 0.027 l b h  
Carbon 0.12 tpy 

27-Nav-95 

07:38 AM 



II 
‘I 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
1 

Client Ladish Malting Company Date i l i l j i95  

Location Jefferson Junction, WI Start 06: 10 PM 
Stack ID Fan #1 Outlet stop 0620 PPI 

Unit Kiln No. 15 Malt Dryer Exhaust RUI 3 

Flow Averages Calcs >>>>>>> 
F- 1 

2 
3 
4 
5 
6 

E- 1 
II - 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 

5 
6 

B- 1 
2 
3 
4 
5 
6 

A- 1 
2 
3 
4 
5 
6 

36 

Delta p Sqn Delta p 
0.320 0.566 
0.365 0.604 
0.570 0.608 
0.290 0.539 
0.130 0.561 
0.160 0.400 
0.455 0.675 
0.440 0.663 
0.430 0.656 
0.425 0.652 
0.205 0.45; 
0.255 0.505 
0.555 0.745 
0.565 0.752 
0.520 0.721 
0.240 0.490 
0.585 0.765 
0.550 0.742 
0.680 0.825 
0.715 0.846 
0.650 0.806 
0.325 0.570 
0.515 0.718 
0.605 0.778 
0.695 0.834 
0.665 0.815 
0.510 0.714 
0.360 0.600 
0.420 0.648 
0.495 0.704 
0.870 0.933 
0.830 0.911 
0.755 0.869 
0.680 0.825 
0.625 0.791 
0.560 0.748 

0.4949 0.6897 

Ts (OF) 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
69.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 
70.0 

69.47 

27-Nov-95 

0738 Ah4 



Client 

Location 
I' Unit 

1 stackrD 

I F  voc 

1 Meter Box 
Pb 

c 0 2  

1EI 
1 E,% 
1 2 
I Yd 

CP 

Ts 

As 

Ladish Malting Company Date 11/15/95 

Jefferson Junction, WI 
Kiln No. 15 Malt Dryer Exhaust Run 3 

Fan #2 Outlet 
Stan 07:05 PM 
stop 07: 15 PbI 

N/A 

0.34 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 % 

0.84 

0.6916 

30.30 in Hg 

in H20 

" F  

71.2 " F  
fP 
in 

20.94 ftz 

Ps 30.33 in Hg 
Vmstd f l 3  

Vwstd 0.59 ft3 
Bwo 0.0254 
Below Sat. NO 
Md 28.84 Ib/lb-mole 
Ms 28.56 Ib/lb-mole 
vs 38.90 Ws 
QS 48,865 acfm 
QS 2,952,362 scfh 
QS(4 47,955 dscfm 

C3H8 0.034 I b h  
Carbon 0.027 I b h  
Carbon 0.12 tpy 

1 
I 
I 
I 
I 
I 
I 
I 



1 
I 
1 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 
8 
I 
I 

Client Ladish Malting Company Date Ill15195 

Start 07:05 PM 
Unit Kiln No. 15 Mait Dryer E.xhaust Run 3 
Location Jefferson Junction, WI 
Stack ID Fan #2 Outlet 

Flow Avenges Cnlcs >>>>>>> 
A- 1 

2 
3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c- I 
" 
L 

3 
4 
5 
6 

D-l 
2 
3 
4 
5 
6 

E- 1 
L 

3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

stop 

Delta p Sqn Delta p 
1.050 
1.150 
1.150 
1.200 
1.150 
0.920 
0.905 
0.930 
1.050 
1.250 
0.790 
0.550 
0.545 
0.775 
0.965 
1.200 
0.945 
0.685 
0.515 
0.595 
0.780 
0.895 
0.865 
0.605 
0.070 
0.090 
0.100 
0.120 
0.090 
0.090 
0.010 
0.005 
0.010 
0.015 
0.010 

1.025 
1.072 
I .072 
1.095 
I .072 
0.959 
0.951 
0.964 
1.025 
1.118 
0.889 
0.742 
0.738 
0.880 
0.982 
1.095 
0.972 
0.828 
0.718 
0.771 
0.883 
0.946 
0.930 
0.778 
0.265 
0.300 
0.316 
0.346 
0.300 
0.300 
0.100 
0.071 
0.100 
0.122 
0.100 

07: 15 PM 

Ts ("F) 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
71.0 
71.0 
71.0 
71.0 
71.0 

" 0.005 0.071 71.0 
36 0.6133 0.6916 7 1.22 

n - N Q V - 9 5  

0738 Ah4 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI 
1 Unit Kiln No. 15 Malt Dryer E.xhaust RUn 3 

Stack ID Fan $3 Outlet 

1 
Stan 06:20 PM 
stop 06:30 PM 

1 Meter Box 
Pb 
Static 

voc 
Theta 

co2 
N2 

1 Vlc 

CP 
Tm 

Ts 
1 (DP)% 

As 

I Yd 

NIA 

0.10 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.7639 

30.30 in Hg 

in H20 

" F  

72.2 OF 
ft3 

in 
20.94 ftz 

I 

I 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 
QS 
QsW 

C3HS 
Carbon 
Carbon 

30.31 in Hg 
f t 3  

0.59 ft3 
0.0263 

NO 
28.84 Ib/lb-mole 
28.55 Ibilb-mole 
43.02 ft/s 

54,044 acfh 
3,257,369 scfh 

52,862 dscfin 

0.037 l b h  
0.030 lbihr 

0.13 tpy 

27-N o v -95 
07:38 AM 

I 
1 
1 



0 
I 
I 
1 
I 
1 
I 
I 
I 
I 
1 
I 
f 
I 
I 
1 
I 
1 
1 

Client Ladish Malting Company Date 1111 5/95 
Unit Kiln No. 15 b1alt Dryer Exhaust RUn i 
Location Jefferson Junction, WI Start 0620 PM 
Stack ID Fan #3 Outlet stop 0630 PM 

Flow Averages Calcs >>>>>>> 
A- I 

2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

c- 1 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- I 
2 
3 
4 
5 

Delta p Sqn Delta p 
1.100 1.049 
1.050 1.025 
0.970 0.985 
0.790 0.889 
0.740 0.860 
0.705 0.840 
1.150 1.073 
1.100 1.049 
1.050 1.025 
0.530 0.728 
0.470 0.686 
0.690 032 I 
1.100 1.049 
1.050 1.025 
1.050 1.025 
0.510 0.714 
0.320 0.566 
0.755 0.869 
0.900 0.949 
0.830 0.91 1 
0.740 0.560 
0.515 0.718 
0.220 0.469 
0.415 0.644 
0.535 0.73 1 
0.550 0.742 
0.520 0.721 
0.345 0.587 
0.175 0.418 
0.345 0.587 
0.230 0.480 
0.255 0.505 
0.245 0.495 
0.190 0.436 
0.200 0.347 

6 0.265 0.515 
36 0.6279 0.7639 

Ts (OF) 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
73.0 
72.0 
72.0 
73.0 

72.19 

27-Nav-95 

0738 AM 



1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI Start 06:50 PM 
Stack ID Fan #4 Outlet stop 07:OO PM 

Unit Kiln No. 15 Malt Dryer E.xhaust Run 3 

Meter BOX 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 

Tm 
CP 

(DP)!h 
Ts 
Vm 
Dn 
As 
Yd 

N/A 

0.05 inH20 
12.5 g 
0.1 ppmv 
60 min 

30.30 inHg 

20.9 Yo 
0.0 ?'a 

79.1 Yo 
in H20 

" F  

72.1 O F  

f t 3  

in 
20.94 ft2 

0.84 

0.7710 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 

Q S ( 4  

C3H8 
Carbon 
Carbon 

30.30 inHg 
ft' 

0.59 ft3 
0.0262 

NO 
28.84 Ibilb-mole 
28.55 lb/lb-mole 
43.42 WS 

54,542 a c h  
3,287,716 scfh 

53,360 dscfm 

0.037 I b h  
0.031 I b h  

0.13 tpy 

27-Nov-95 
07:38 tw 



Client Ladish Malting Company Date 11/15/95 

1 Location Jefferson Junction, WI Start 0650 PM 
Unit Kiln No. 15 Mait Dryer Exhaust RUn 3 

Stack ID Fan #4 Outlet 

I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

Flow Avenges Cdcs >>>>>>> 
A- 1 

2 
3 
4 

5 
6 
9- I 

2 
3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

36 

stop 07:OO PM 

Delta p Sqn Delta p 
1.050 1.025 
1.100 1.049 
1.050 1.025 
1.000 1.000 
0.890 0.943 
0.685 0.828 
0.990 0.995 
1.050 1.025 
1.150 1.072 
1.050 1.025 
0.795 0.892 
0.530 0.728 
1.150 1.072 
1.100 1.049 
1.100 1.049 
1.100 1.049 
0.825 0.908 
0.545 0.738 
0.815 0.903 
0.855 0.925 
0.930 0.964 
0.920 0.959 
0.710 0.843 
0.395 0.628 
0.520 0.721 
0.565 0.752 
0.570 0.755 
0.585 0.765 
0.540 0.735 
0.360 0.600 
0.010 0.100 
0.005 0.071 
0.010 0.100 
0.015 0.122 
0.020 0.141 
0.040 0.200 

0.6951 0.7710 

Ts (“F) 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
73.0 
73.0 
72.0 
72.0 
72.0 
72.0 
72.0 
73.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 

72.08 

27-Nov-95 

o m 8  AM 

I 
1 

... 



0 
1 
1 
I 
I 
i 
I 
I 
I 
I 
I 
1 
I 
t 
I 
I 
1 
I 

Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI Start 06:35 PM 
Stack ID Fan #5 Outlet stop 06:45 PbI 

Unit Kiln No. 15 Malt Dryer Exhaust RUn 3 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c02 
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vrn 
Dn 
AS 
Yd 

N/A 

0.36 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 Yo 

0.84 

0.6560 

30.30 inHg 

in H20 

“ F  

71.3 O F  

ft’ 
in 

20.94 ft2 

PS 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 
QS 
Qs(4 

C3H8 
Carbon 
Carbon 

30.33 in Hg 
f t 3  

0.59 ft3 
0.0254 

NO 
28.84 Ibilb-mole 
28.56 Ib/lb-mole 
36.90 ft/s 

46,351 acfm 
2,800,451 scfh 

45,487 dsciin 

0.032 I b h  
0.026 I b h  

0.11 tpy 

27-Nov-95 
07:38 AM 



b 
E 
I 
I 
I 
1 
1 
s 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 

Client Ladish Malting Company Date 11/15/93 

Location JeEerson Junction, WI Start 0635 PM 
Stack ID Fan #5 Outlet stop 06:45 P M  

unit Kiln No. 15 Malt Dryer Exhaust Run 3 

Flow Avenges Calcs >>>>>>> Delta p SqK Delta p Ts (OF) 
A- 1 0.565 0.930 70.0 

2 0.795 0.S92 71.0 
3 0.700 0.837 71.0 
4 0.560 0.745 71.0 
5 0.510 0.714 71.0 
6 0.560 0.745 71.0 

B- 1 0.710 0.543 71.0 
2 0.685 0.525 71.0 
3 0.550 0.742 71.0 
4 0.410 0.640 71.0 
5 0.590 0.765 71.0 
6 0.705 0.540 71.0 

c- I 0.615 0.754 71.0 
2 0.625 0.79 I 71.0 
3 0.605 0.778 71.0 
4 O.'l45 0.667 71.0 
5 0.395 0.625 71.0 
6 0.759 0.569 71.0 

D- 1 0.565 0.752 71.0 
2 0.545 0.738 71.0 
3 0.520 0.721 71.0 
4 0.405 0.636 71.0 
5 0.205 0.45; 72.0 
6 0.495 0.704 72.0 

E-I 0.345 0.587 71.0 
2 0.350 0.592 71.0 
3 0.365 0.604 71.0 
4 0.325 0.570 71.0 
5 0.140 0.374 72.0 
6 0.370 0.608 72.0 

F- I 0.145 0.381 72.0 
2 0.155 0.394 72.0 
3 0.125 0.354 72.0 
4 0.105 0.324 72.0 
5 0.100 0.316 72.0 
6 0.215 0.464 72.0 

36 0.4599 0.6560 71.25 

17-Nov-95 

07:38 AM 



Client 
Unit 1 Location 

I 

1 Vlc 

1 ::2 

I DH 

po @PI% 

I Dn 

I 

Stack ID 

I ?Box 

Static 

voc 
Theta 

N2 

CP 
Tm 

Ts 
Vm 

As 
Yd 

Ladish Malting Company Date 11/15/95 
Kiln NO. 15 Malt Drver E.xhaust RUn 4 
Jefferson Junction, wr 
Fan #1 Outlet 

NIA 

0.16 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 ?'a 

0.0 % 
79.1 % 

0.84 

0.2733 

30.30 in Hg 

in H20 

" F  

73.3 " F  
ft3 

in 
20.94 ft2 

1 
I 
0 
I 
1 
I 
1 
1 
I 
1 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 

QS(4 

Start 10:05 PM 
stop 10:15 PM 

30.31 inHg 
ft3 

0.59 ft3 
0.0273 

NO 
28.84 Ib/lb-mole 
28.54 Ib/lb-mole 
15.41 W S  

19,357 actin 
1,164,417 scfh 

18,877 d s c h  

C3H8 0.013 I b h  
Carbon 0.011 I b h  
Carbon 0.05 tpy 

27-Nav-95 

0738 AM 



I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
1 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E.uhaust Run 4 
Location Jefferson Junction, WI StZUt 10:05 Pbi 
Stack ID Fan #1 Outlet stop 10:15 PM 

Flow Averages Calcs >x->>>> Delta p 
A- 1 0.125 

2 0.135 
3 0.140 
4 0.120 
5 0.105 
6 0.090 

B- I 0.105 
2 0.110 
3 0.095 
4 0.085 
5 0.075 
6 0.070 

c- I 0.100 
2 0.110 
3 0.110 
4 0.085 
5 0.085 
6 0.080 

D- I 0.075 
2 0.080 
3 0.080 
4 0.060 
5 0.075 
6 0.070 

E- I 0.055 
2 0.055 
3 0.065 
4 0.050 
5 0.060 
6 0.055 

F- 1 0.035 
2 0.040 
3 0.045 
4 0.035 
5 0.020 
6 0.020 

36 0.0781 

Sqn Delta p 
0.357 
0.367 
0.374 
0.346 
0.324 
0.300 
0.324 
0.322 
0.308 
0.292 
0.274 
0.269 
0.316 
0.222 
0.332 
0.292 
0.292 
0.283 
0.274 
0.283 
0.283 
0.245 
0.274 
0.265 
0.235 
0.235 
0.255 
0.224 
0.245 
0.235 
0. I87 
0.200 
0.212 
0. I87 
0.141 
0.141 

0.2733 

Ts (OF) 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
74.0 
74.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
74.0 

73.31 

27-Now-95 

07:38 AM 

... 
.~ . 



1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
t 
I 
‘I 
I 
I 

I 
1 

1 I 

Client 
Unit 
L 0 cation 
Stack ID 

Meter BOX 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
(DP)K 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date 11/15/95 

Jefferson Junction. WI 
Kiln NO. 15 Malt Dryer E.xhawt RIM 4 

Fan #2 Outlet 
Start 09:05 PM 
stop 09:15 PM 

N/A 

0.20 i n H 2 0  
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 % 

0.84 

0.2675 

30.30 in Hg 

in H20 

“ F  

72.4 F 
ft’ 
in 

20.94 ft’ 

Ps 30.31 inHg 
Vmstd ft’ 
Vwstd 0.59 fil 
Bwo 0.0264 
Below Sat. NO 
Md 28.84 Ibllb-mole 
Ms 28.55 lbilb-mole 
vs 15.07 ft/s 
Qs 18,926 acfm 
QS 1,140,677 sc i l  
Qs(4  18,509 dscfm 

C3H8 0.013 I b h  
Carbon 0.011 l b h  
Carbon 0.05 tpy 

27-Nov-95 

07:38 Ahl 

.. . ... . . . .. . .. 



I 
I 
4 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
1 
1 
I 
I 
I 
I 

u e f i  La&& 
Unit Kiln No. 15 Malt Dryer E?ihaust RUn 4 
Location Jefferson Junction, ‘kl Start 09:05 Ph4 
Stack ID Fan # I  Outlet stop 09: l j  P M  

Flow Avenges Calcs >>>>=->> 
A- 1 

2 
3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

F- I 
2 
3 
4 
S 

Delta p Sqn Delta p 
0.005 0.071 
0.010 0.100 
0.010 0. IO0 
0.005 0.071 
0.010 0.100 
0.0 15 0.122 
0.005 0.071 
0.005 0.071 
0.010 0.100 
0.015 0.122 
0.020 0.141 
0.005 0.071 
0.020 0.141 
0.025 0.158 
0.025 0.158 
0.050 0.224 
0.060 0.245 
0.050 0.224 
0.150 0.387 
0.160 0.400 
0.163 0.406 
0.180 0.424 
0.155 0.394 
0.125 0.354 
0.165 0.406 
0.180 0.424 
0.200 0.447 
0. I95 0.442 
0.130 0.361 
0.115 0.339 
0.165 0.406 
0.185 0.430 
0.200 0.347 
0.185 0.430 
0.180 0.424 

Ts (OF) 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
71.0 
71.0 
72.0 
72.0 
72.0 
72.0 
70.0 
71.0 
71.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 

6 0.175 0.418 73.0 
36 0.0932 0.2675 72.35 

27-Nov-95 

07:38 AM 



Client Ladish Malting Company Date 11/15/95 

I Location Jefferson Junction, WI Start 0950 PM 
Unit Kiln No. 15 Malt Dryer E.xhaust RUn 4 

Stack ID Fan #3 Outlet stop 1o:oo Pbl 

1 
I 
I 
I 
I 
I 
c 
I 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
@P)% 
Ts 
Vm 
Dn 
As 
Yd 

NIA 

0.13 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 ?'a 

0.0 % 
79.1 ?'a 

30.30 inHg 

in H20 

" F  

72.5 O F  

f t 3  

in 
20.94 ftz 

0.84 

0.3141 

Ps 30.31 in Hg 
Vmstd f t 3  

Vwstd 0.59 ft3 
Bwo 0.0265 
Below Sat. NO 
Md 28.84 Ib/lb-mole 
Ms 28.55 lb/lb-mole 
vs 17.70 Ws 
Qs 22,230 a c h  
QS 1,339,255 scfh 
Qs(d) 21,729 dscfm 

C3H8 0.015 I b h  
Carbon 0.012 I b h  
Carbon 0.05 tpy 

27-Nov-95 
0738 A M  



Client Ladish iLIaiting Company Date 11/15/95 

Location Jefferson Junction, WI Start 0 9 5 0  Pbl 
Unit Kiln No. 15 Malt Dryer Exhaust RUI 4 

Stack ID Fan $3 Outlet stop 1o:oo Pbl 

I 
1 
I 
2 
I 
I 
I 
s 
1 
I 
I 
I 
1 
1 
I 
t 
rn 

Flow Avenges Calcs >>>>>>> Delta p Sqn Delta p 
A- I 0.165 0.406 

2 0.175 0.418 
3 0.165 0.406 
4 0.145 0.381 
5 0.120 0.346 
6 0.115 0.339 

B- 1 0.160 0.400 
2 0. I65 0.406 
3 0.170 0.412 
4 0.105 0.324 
5 0.095 0.308 
6 0.110 0.332 

c- I 0. I45 0.381 
2 0.155 0.394 
3 0.150 0.387 
4 0.115 0.339 
5 0.080 0.283 
6 0.105 0.324 

D- I 0.110 0.332 
2 0.115 0.339 
3 0.115 0.339 
4 0.100 0.316 
5 0.050 0.224 
6 0.090 0.300 

E- 1 0.065 0.255 
2 0.070 0.265 
3 0.085 0.292 
4 0.090 0.300 
5 0.045 0.212 
6 0.055 0.235 

F- I 0.065 0.255 
2 0.060 0.245 
3 0.060 0.245 
4 0.050 0.224 
5 0.035 0.187 
6 0.025 0.158 

36 0.1035 0.3141 

Ts (OF) 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
71.0 
72.0 
73.0 
73.0 
73.0 
73.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
69.0 
70.0 
71.0 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 

72.47 

27-Nov-95 

0738 AM 

I 
I 



__ 

I 
I 
1 
I 
m 
f 
I 
I 
z 
I 
I 
D 
1 
I 
2 
1 
I 
I 
I 

Client 
Unit 
Location 
Stack ID 

Meter Box 
Pb 
static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 

Tm 

Ts 
Vm 
Dn 
As 
Yd 

CP 

@P)% 

Ladish Malting Company Date 11115i95 
Kiln No. 15 LValt Drver E.xhaust RUII 4 
Jefferson Junction, WI 
Fan #4 Outlet 

NIA 

0.14 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 % 

79.1 Yo 

0.84 

0.3036 

30.30 inHg 

in E O  

“ F  

74.3 F 
ft’ 
in 

20.94 ft2 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
Qs 
Qs 
QW 
C3H8 
Carbon 
Carbon 

Start 0920 PM 
stop 0950 PM 

30.31 in Hg 
ft’ 

0.59 ft’ 
0.0282 

NO 
28.84 Ibilb-mole 
28.53 lbilb-mole 
17.13 ft/s 

21,525 acfin 
1,292,503 s c k  

20,935 dscfin 

0.015 l b h  
0.012 l b h  

0.05 tpy 

27-Nov-95 

07:38 A M  



I 
1 
I 
t 
I 
I 
s 
1 
1 
I 
1 
1 
1 
1 
I 
I 
I 
T 
I 

Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI Start 09:20 PM 
Stack ID Fan #4 Outlet stop 09330 PM 

Unit Kiln No. I5 Malt Dryer E.xhaust Run 4 

Flow Averages Cslcs >>>>=->> 
F- I 

2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

c- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

A- 1 
2 
3 
4 
5 
6 

36 

Delta p 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.055 
0.070 
0.085 
0.090 
0.090 
0.060 
0.105 
0.120 
0.130 
0.145 
0.125 
0.065 
0.145 
0.155 
0.165 
0.185 
0.150 
0.070 
0.1:o 
0.140 
0.155 
0.155 
0.135 
0.095 
0.170 
0.185 
0.180 
0.160 
0.135 
0.125 

0.1057 

Sqrt Delta p 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.35 
0.365 
0.392 
0.300 
O.jO0 
0.345 
0.324 
0.346 
0.361 
0.381 
0.354 
0.255 
0.381 
0.394 
0.406 
0.430 
0.387 
0.265 
0.361 
0.374 
0.j94 
0.394 
0.367 
0.308 
0.412 
0.430 
0.424 
0.400 
0.367 
0.354 

0.3036 

Ts ("F) 
66.0 
67.0 
69.0 
70.0 
71.0 
73.0 
74.0 
75.0 
75.0 
76.0 
76.0 
76.0 
74.0 
75.0 
75.0 
76.0 
76.0 
76.0 
74.0 
75.0 
75.0 
75.0 
76.0 
76.0 
74.0 
75.0 
75.0 
76.0 
76.0 
76.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 

74.25 

27-Nov-95 

07:38 AM 



R 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 

1 
1 
I 
I 
I 
1 
I 

a 

Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI Start 0935 PM 
StackID Fan#5Outlet - stop 09:45 PM 

Unit Kiln No. 15 Malt Dryer E-xhaust Run 4 

Meter Box 
Pb 
static 
Vlc 
voc 
Theta 
0 2  
co2 
N2 
DH 
CP 
Tm 
@P)% 
Ts 
Vm 

N/A 

0.16 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 Yo 

30.30 inHg 

in H20 

O F  

74.5 ’ F 
ft’ 

0.84 

0.2658 

Ps 
Vmstd 
Vwsrd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
Qs 
QS 
Qs(d) 

30.31 in Hs 
ft’ 

0.59 ft3 
0.0284 

NO 
28.84 Ib/lb-mole 
28.53 Ib/lb-mole 
15.01 WS 

18,850 acfm 
1,131,509 scfh 

18,323 dscfm 

Dn in C3H8 0.013 L b h  
As 20.94 fiZ Carbon 0.011 l b h  
Yd Carbon 0.05 tpy 

27-NOv-95 

07:38 AM 



1 
I1 
I 
E 
8 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
'I 
I 

Client Ladish iMalting Company Date 1 111 5/95 

Location Jefferson Junction, WI start 0935  Ph4 
Stack ID Fan #5 Outlet stop 09:45 PM 

Unit Kiln No. 15 Malt Dryer Exhaust Run 4 

Flow Avenges Calcs >>>>>>> 
F- I 

2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 

8- 1 
2 
3 
4 
5 
6 

A- 1 
2 
3 
4 
5 
6 

36 

Delta p Sqn Delta p 
0.030 0.173 
0.040 0.200 
0.035 0.187 
0.035 0.187 
0.040 0.200 
0.035 0.18i  
0.050 0.224 
0.055 0.235 
0.050 0.224 
0.045 0.212 
0.050 0.224 
0.070 0.165 
0.060 0.244 
0.060 0.245 
0.065 0.255 
0.060 0.245 
0.070 0.265 
0.085 0.292 
0.080 0.283 
0.080 0.283 
0.085 0.292 
0.080 0.283 
0.080 0.283 
0.085 0.292 
0.095 0308 
0.100 0.316 
0.100 0.316 
0.085 0.292 
0.080 0.283 
0.075 0.274 
0.120 0.346 
0.130 0.361 
0.130 0.361 
0.120 0.346 
0.105 0.324 
0.070 0.265 

0.0732 0.2658 

Ts (OF) 
73.0 
73.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
74.0 
75.0 
75.0 
75.0 
75.0 
73.0 
73.0 
75.0 
75.0 
75.0 
75.0 
72.0 
73.0 
74.0 
74.0 
75.0 
75.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 

74.47 



I 
I 
I 
I 
1 
u 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Client 
Unit 
Location 
Stack ID 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date Ill15195 
Kiln No. 15 iMdt Dryer E.xhaust RUl 5 
Jefferson Junction, 'v%I 
Fan #1 Outlet 

NIA 

0.18 inmo 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.3252 

30.30 inHg 

in H20 

O F  

73.7 O F  

ft' 
in 

20.94 fta 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
M S  
v s  
QS 
QS 
QS(4 

C3H8 
Carbon 
Carbon 

Start 11:05 PM 
stop 11:15 PM 

30.31 in Hg 
ft' 

0.59 ft3 
0.0276 

NO 
28.84 lbilb-mole 
28.54 Ibilb-mole 
18.34 W s  

23,042 a c h  
1,385,253 scfh 

22,450 d s c h  

0.016 l b h  
0.013 I b h  
0.06 tpy 

27-Nov-95 

0738 AM 



I 

I 
I 
I 
I 
I 
'I 

I 
I 
I 
I 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 b1alt Dryer Exhaust Run 5 
Location Jefferson Junction, WI Start 11:05 PM 
Stack ID Fan #1 Outlet stop 11: l j  PM 

Flow Avenges Calcs >>>>>>> 
F- I 

2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

C-I 
2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

A- I 
2 
3 
4 
5 

Delta p Sqrt Delta p 
0.060 
0.069 
0.070 
0.055 
0.050 
0.035 
0.075 
0.080 
0.085 
0.095 
0.075 
0.055 
0. I IO 
0.115 
0.120 
0.080 
0.105 
0.125 
0.135 
0.145 
0.140 
0.115 
0.120 
0.1 I5 
0.155 
0.160 
0.140 
0.1 15 
0.105 
0.095 
0.195 
0.190 
0.175 
0.150 
0.125 

0.245 
0.259 
0.265 
0.235 
0.22'4 
0.187 
0.274 
0.283 
0.292 
0.50s 
0.274 
0.235 
0.332 
0.339 
0.346 
0.283 
0.324 
0.354 
0.367 
0.381 
0.374 
0.339 
0.346 
0.339 
0.394 
0.400 
0.374 
0.339 
0.324 
0.308 
0.442 
0.436 
0.418 
0.387 
0.354 

Ts (aF) 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
73.0 
73.0 
73.0 
75 .o 
74.0 
74.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 

6 0.110 0.332 74.0 
36 0.1094 0.3252 73.67 

27.NOV.95 

0738 AM 



~ 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 

Client 
Unit 
Location 
Stack ID 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date 11/15/95 
Kiln No. 15 Malt Drver E.xhaust RUl 5 
Jefferson Junction. 
Fan #2 Outlet 

NIA 

0.19 i n H 2 0  
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.3037 

30.30 inHg 

in H20 

O F  

74.0 O F  

ft’ 
in 

20.94 ft2 

S M  1155 PM 
stop 12:05 AM 

Ps 30.3 1 in Hg 
Vrnstd !I3 

Vwstd 0.59 ti3 
Bwo 0.0280 
Below Sat. NO 
Md 28.84 lb/lb-mole 
Ms 28.53 Ib/lb-mole 
vs 17.14 ft‘s 
Qs 21,529 acfm 
Qs 1,293,445 scfh 
Qs(4 20,954 dscfm 

C3H8 0.015 l b h  
Carbon 0.012 I b h  
Carbon 0.05 tpy 

27-No”-95 

07,38 AM 



~ 

I 
8 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 

Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI start 1155  PM 
Stack ID Fan #2 Outlet stop 1205 AM 

Unit Kiln No. 15 Malt Dryer E.xhaut Run 5 

Flow Averages Calcs >>>>>>> 
F- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

D- I 
L 

3 
4 
5 
6 

c- 1 
- 
3 
4 
5 
6 

B- 1 
" L 

3 
4 
5 
6 

A- 1 
2 
3 
4 
5 
6 
36 

g\pmjccu\95502aqUadvdvmdii .wW 

Delta p 
0.250 
0.275 
0.285 
0.2so 
0.265 
0.250 
0.245 
0.270 
0.295 
0.255 
O.IS5 
0.160 
0.105 
0.225 
0.245 
0.250 
0.225 
0.180 
0.015 
0.020 
0.025 
0.050 
0.060 
0.025 
0.010 
0.005 
0.010 
0.020 
0.015 
0.0 10 
0.005 
0.005 
0.010 
0.010 
0.005 
0.015 
0.1275 

Sqn Delta p 
0.500 
0.524 
0.534 
0.529 
0.515 
0.500 
0.495 
0.520 
0.543 
0.534 
0.430 
0.400 
0.324 
0.474 
0.495 
0.500 
0.474 
0.424 
0.122 
0.14 1 
0.158 
0.224 
0.245 
0.158 
0.100 
0.071 
0.100 
0.141 
0.122 
0.100 
0.071 
0.071 
0.100 
0.100 
0.071 
0.122 
0.2037 

Ts (OF) 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
73.0 
74.0 
75.0 
75.0 
75.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
74.0 
74.0 
74.0 
72.0 
72.0 
73.0 
73.0 
74.0 
74.0 
74.03 



Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI 
I Unit Kiln No. 15 Malt Dryer Exhaust RUn 5 

Stack ID Fan #3 Outlet I 
start 1120 PM 
stop 11:30PM 

1 Meter Box NIA 
Pb 30.30 inHg 
static 0.17 inH20 

voc 0.1 ppmv 
Theta 60 min 

c 0 2  

1 Vlc 12.5 g 

20.9 % 
0.0 % 

I O2 

N2 79.1 % 
in H20 

0.84 
I DH 

CP 
Tm " F  

Ts 73.1 " F  
1 (DP)% 0.3589 

Vm 

As 

ftl 

in 
20.94 ft' 

Yd I 
1 
I 

Ps 
Vmsrd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
Qs 
QS 
Q S ( 4  

30.31 in Hg 
ft' 

0.59 €tl 
0.0274 

NO 
28.84 lbilb-mole 
28.54 Ib/lb-mole 
20.24 N s  

25,423 acfin 
1,529,078 scfh 

24.786 dsciin 

C3H8 0.017 lbihr 
Carbon 0.014 l b h  
Carbon 0.06 tpy 

27-Nov-95 
0738 AM 
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1 
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I 
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Client Ladish Malting Company Date 11/15/95 

Location Jefferson Junction, WI Start 1120 PM 
Stack ID Fan #3 Outlet Stop 11 :30 PM 

Unit Kiln No. 15 Malt Dryer Exhaust RUn 5 

Flow Averages Calm >>>>>>> 
F- 1 

2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D-1 
2 
i 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

A- I 
2 
3 
4 
5 
6 

36 

Delta p 
0.065 
0.085 
0.085 
0.060 
0.045 
0.035 
0.070 
0.095 
0.105 
0.105 
0.050 
0.080 
0.165 
0.170 
0.140 
0.045 
0.060 
0.115 
0.195 
0.205 
0.200 
0.155 
0.105 
0.160 
0.210 
0.220 
0.215 
0.145 
0.125 
0.165 
0.235 
0.240 
0.225 
0.205 
0.195 
0.150 

0.1368 

Sqtt Delta p 
0.155 
0.392 
0.392 
0.245 
0.2 I2 
0.187 
0.165 
0.308 
0.324 
0.324 
0.224 
0.253 
0.406 
0.412 
0.274 
0.212 
0.245 
0.339 
0.442 
0.453 
0.447 
0.394 
0.324 
0.400 
0.458 
0.469 
0.464 
0.381 
0.354 
0.406 
0.485 
0.490 
0.474 
0.453 
0.442 
0.387 

0.3589 

Ts (OF) 
69.0 
72.0 
72.0 
73.0 
73.0 
73.0 
70.0 
72.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
72 .O 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 

73.42 

27-No”-9s 

0738 AM 
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Client Ladish iMalting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E.xhaust RUI 5 
Location Jefferson Junction, Wl 
Stack ID Fan #4 Outlet 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Trn 
@P)% 
Ts 
Vm 
Dn 
As 
Yd 

N/A 

0.19 inH20 
12.5 g 
0.1 pprnv 
60 min 

20.9 % 
0.0 Yo 

79.1 Yo 

0.84 

0.3602 

30.30 inHg 

in H20 

"F 

75.1 " F  
f t 3  

in 
20.94 fti 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 
QS(4 

C3H8 
Carbon 
Carbon 

Start 11:45 PM 
Stop 1155 PIvI 

30.3 1 in Hg 
ft' 

0.59 ft' 
0.0290 

NO 
28.84 Ib/lb-mole 
28.52 Ib/lb-mole 
20.35 ft/s 

25,560 acfm 
1,532,574 scfh 

24,803 dscfm 

0.018 I b h  
0.014 l b h  
0.06 tpy 

27-NQV-95 

0738 A M  

. . .- . . . . . . . .  
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Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust RUn 5 
Location Jefferson Junction, WI Start 11:45 PM 
Stack ID Fan #4 Outlet Stop 1 1 5 5  PM 

Flow Avenges Calcs >>>>>>> 
A- I 
2 
3 
4 

5 
6 

E- I 
II 
L 

3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 
D- 1 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 

36 

Delta p 
0.225 
0.230 
0.240 
0.235 
0.195 
0.180 
0.210 
0.220 
0.230 
0.240 
0.180 
0.125 
0.2 15 
0.235 
0.240 
0.760 
0.205 
0.105 
0.145 
0.165 
0.195 
0.200 
0.160 
0.085 
0.075 
0.095 
0.115 
0.125 
0.120 
0.090 
0.005 
0.0 IO 
0.005 
0.005 
0.005 
0.010 
0.1494 

Sqn Delta p 
0.474 
0.480 
0.490 
0.485 
O.JJ2 
0.424 
0.458 
0.469 
0.480 
0.490 
0.424 
0.354 
0.464 
0.485 
0.490 
0.510 
0.453 
0.524 
0.381 
0.406 
0.442 
0.447 
0.400 
0.292 
0.274 
0.508 
0.339 
0.354 
0.346 
0.300 
0.071 
0.100 
0.071 
0.071 
0.071 
0.100 

0.3602 

Ts (“F) 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
75.0 
76.0 
76.0 
76.0 
76.0 
16.0 
76.0 
76.0 
76.0 
76.0 
76.0 
76.0 
75.0 
76.0 
76.0 
76.0 
76.0 
76.0 
74.0 
74.0 
75.0 
76.0 
76.0 
76.0 
69.0 
70.0 
71.0 
73.0 
73.0 
74.0 
75.08 

27-Nov-95 

0738 Ah4 



Client Ladish Malting Company Date 11/15/95 

I Location Jefferson Junction, WI Start 1155 P M  
Stack ID Fan if5 Outlet stop ll:45 PM 

Unit Kiln No. 15 Malt Dryer E.xhaust RUn 5 

I 
Meter Box I Pb 
static 
Vlc 

Theta 
0 2  

N2 
DH 

Tm 

I voc 

I c 0 2  

Vm 

I 

NIA 

0.18 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 Yo 

79.1 % 

0.84 

0.3080 

30.30 inHg 

in H20 

"F 

76.2 ' F 
ft' 
in 

20.94 ft' 
Yd 

I 

PS 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
vs 
QS 
QS 

Q S ( 4  

C3H8 
Carbon 
Carbon 

30.31 in Hg 
ft' 

0.59 ft' 
0.0301 

NO 
28.84 Ib/lb-mole 
28.51 lbilb-mole 
17.42 €Us 

21,885 acfin 
1,309,593 scfh 

21,170 dscfm 

0.015 I b h  
0.012 l b h  
0.05 tpy 

27-Nov-95 

07:38 A M  

1 
I 
I 
1 
1 
1 
I 
I 
I .. . . ... ... _... . .  

. - .  .. . .  



Client Ladish Malting Company Date 11115195 
unit Kiln No. 15 Malt Dryer E.xhaust Run 5 
Location Jefferson Junction, WI start 11:X Ph4 
Stack ID Fan #5 Outlet Stop 1 1 :45 PbI 

e 

1 
I 
1 
1 
I 
1 
1 
.I 
I 
1 
I 
I 
1 
I 
I 
I 
'I 

Flow Averages Calcs >>>>>>> Delta p 
F- 1 0.065 

2 0.050 
3 0.050 
4 0.045 
5 0.050 
6 0.040 

E- I 0.065 
2 0.070 
3 0.060 
4 0.060 
5 0.060 
6 0.085 

D- I 0.085 
2 0.085 
3 0.080 
4 0.080 
5 0.085 
6 0.120 

c-1 0.1 15 
2 0.110 
3 0.115 
4 0.105 
5 0.110 
6 0.120 

B- 1 0.135 
2 0.145 
3 0.135 
4 0.110 
5 0.100 
6 0.110 

A- 1 0.175 
2 0.170 
3 0.165 
4 0.145 
5 0.125 

Sqrt Delta p 
0.35 
0.224 
0.224 
0.712 
0.224 
0.200 
0.255 
0.265 
0.245 
0.245 
0.245 
0.292 
0.792 
0.292 
0.283 
0.2S3 
0.292 
0.346 
0.339 
0.332 
0.339 
0.324 
0.332 
0.346 
0.367 
0.jSl 
0.367 
0.332 
0.316 
0.332 
0.418 
0.412 
0.406 
0.381 
0.354 

6 0.115 0.339 
36 0.098; 0.3080 

Ts ("F) 
74.0 
75.0 
75.0 
76.0 
76.0 
76.0 
75.0 
75.0 
76.0 
76.0 
76.0 
76.0 
75.0 
75.0 
76.0 
76.0 
77.0 
77.0 
76.0 
77.0 
77.0 
77.0 
77.0 
77.0 
75.0 
76.0 
76.0 
76.0 
77.0 
77.0 
77.0 
77.0 
77.0 
77.0 
77.0 
77.0 

76.17 

17-Nov-95 

0138 ku 

~ . 
. . .  



a 
I 
t 
I 
1 
I 
I 
I 
1 
1 
1 
1 
1 
1 
f 
I 
I 
I 
I 

Client 
unit 
Location 
Stack ID 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c02 
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date 11/15/95 
KilnNo. 15 iMalt Drver Exhaust RUn 6 
Jefferson Junction. WI 
Fan #I Outlet 

N/A 

0.18 inH20 

0.1 ppmv 
60 a h  

20.9 % 
0.0 % 

79.1 % 

0.84 

0.3252 

30.30 inHg 

12.5 g 

in H20 

" F  

73.7 "F 
f t 3  

in 
20.94 fti 

Start 02:05 AM 
stop 02:15 AM 

Ps 30.31 inHg 
Vmstd f t3  

vwstd 0.59 €t3 
Bwo 0.0276 
Below Sat. NO 
Md 28.84 Ib/lb-mole 
Ms 28.54 Ib/lb-mole 
vs 18.34 ft/s 
Qs 23,042 acfm 
QS 1,385,253 scfh 
Qs(4 22,450 dsciin 

C3H8 0.016 I b h  
Carbon 0.013 lb/hr 
Carbon 0.06 tpy 

27-Nov-95 
0738 AM 

. . . .  . .  



Client Ladish Malting Company Dare 11/15/95 
Unit Kiln No. I5  Malt Dryer Exhaust R U  6 
Location Jefferson Junction, WI. Start 0205 AM 
Stack ID Fan #I  Outlet stop 02:15 AM 

I 
I 
I 
I 
I 
I 
I 
I 
1 
i 
I 
I 
I 
I 
1 
1 
I 
I 

Flow Averages Calcs >>>>>>> 
F- 1 

2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D-l 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

A- I 
2 
3 
4 
5 
6 
56 

Delta p Sqrt Delta p 
0.060 0.245 
0.069 0.255 
0.070 0.265 
0.055 0.235 
0.050 0.224 
0.035 0.187 
0.075 0.274 
0.080 0.283 
0.085 0.292 
0.095 0.308 
0.075 0.274 
0.055 0.235 
0.110 0.332 
0.115 0.339 
0.120 0.346 
0.080 0.283 
0.105 0.324 
0.125 0.354 
0.135 0.267 
0.145 0.351 
0.140 0.374 
0.115 0.339 
0.120 0.346 
0.119 0.339 
0.155 0.394 
0.160 0.400 
0.140 0.374 
0.115 0.339 
0.105 0.324 
0.095 0.308 
0.195 0.442 
0.190 0.436 
0.175 0.418 
0.150 0.387 
0.125 0.354 
0.110 0.332 

0. I094 0.3252 

Ts (OF) 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
73.0 
73.0 
73.0 
73.0 
74.0 
74.0 
73.0 
73.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 
73.0 
74.0 
74.0 
74.0 
74.0 
74.0 

73.67 

17-Nov-95 
0738 AM 



I 
I 
1 
I 
P 
I 
I 
1 
1 
€ 
1 
i 
1 
1 
1 
1 
I 
1 
I 

Client 
Unit 
Location 
Stack ID 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
(DP)K 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date 11/15/95 
Kiln NO. 15 Malt Dryer Exhaust R U  6 
Jefferson Junction, %I 
Fan #2 Outlet 

N/A 

0.32 in H20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 Yo 

79.1 % 

0.84 

0.4457 

30.30 in Hg 

in H20 

" F  

71.1 O F  

ft' 
in 

20.94 ftz 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
Qs 
Q S ( 4  

C3H8 
Carbon 
Carbon 

Stan 01:lO Ah4 
stop 01:20 AM 

30.32 inHg 
f i 3  

0.59 ti3 
0.0316 

NO 
28.84 Ib/lb-mole 
28.49 Lbilb-mole 
25.25 ft/s 

31,720 a c h  
1,893,238 scfh 

30,555 dscfin 

0.022 Ibihr 
0.018 I b h  
0.08 tpy 

27-Nov-95 
0738 A M  

. . . .- - -. C.... . .  



i 
I 
I 
I 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust R U  6 
Location Jefferson Junction, WI Start 01:lO ALL 
Stack ID Fan #2 Outlet stop 0 1 2 0  AM 

Flow Avenges Calcs >>>>>>> 
F- 1 
L 

3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

c- I 
2 
3 
4 
5 
6 

B- 1 
L 

3 
4 

5 
6 

A- 1 
" 

6 
36 

1 
1 
I 
I 
I 
I 
1 - 

Delta p 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.010 
0.005 
0.015 
0.020 
0.020 
0.005 
0.1 15 
0.145 
0.175 
0.195 
0. I85 
0.075 
0.350 
0.485 
0.535 
0.575 
0.475 
0.270 
0.5;O 
0.585 
0.620 
0.580 
0.405 
0.215 
0.435 
0.545 
0.595 
0.585 
0.545 

Sqn Delta p 
0.071 
0.071 
0.071 
0.071 
0.07 I 
0.071 
0.100 
0.07 I 
0.122 
0.141 
0.141 
0.071 
03j9 
0.281 
0.41s 
0.442 
0.4jO 
0.274 
0.592 
0.696 
0.73 1 
0.758 
0.689 
0.608 
0.728 
0.765 
0.787 
0.762 
0.636 
0.56 I 
0.660 
0.738 
0.771 
0.765 
0.738 

Ts ("F) 
77.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
77.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
76.0 
76.0 
77.0 
77.0 
77.0 

0.495 0.704 
0.2783 0.4457 

77.0 
77.72 

27-Nov-95 

0738 AM 



~- 

I 
I 
1 
I 
f 
I 
I 
I 
1 
I 
1 
I 
1 
1 
I 
1 
I 
I 
I 

Client 
Unit 
Location 
Stack ID 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
@P)% 
Ts 
Vm 
Dn 
As 
Yd 

Ladish Malting Company Date 11115195 
Kiln No. 15 Malt Dryer E’xhaust RUn 6 
Jefferson Junction, %I 
Fan #3 Outlet 

NIA 

0.10 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 Yo 

79.1 Ya 

0.84 

0.7273 

30.30 inHg 

in H20 

“ F  

71.5 F 
ft’ 
in 

20.94 ft’ 

PS 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
Qs 
QS 
Qs(4 

C3H8 
Carbon 
Carbon 

Start 01:45 AM 
01:55 AM 

30.3 1 in Hg 
ft’ 

0.59 ff 
0.0257 

NO 
28.84 lbllb-mole 
28.56 Ibilb-mole 
40.93 ft/s 

51,414 acfm 
3,102,774 rcfh 

50,384 dscfm 

0.035 l b h  
0.029 l b h  
0.13 tpy 

27-Nov-95 

0738 A M  

. . .  . .  
-.. . .  - . . . . . . . . . . . -. . . ... - . .. . .~. 



1 
I 
1 
I 
1 
I 
I 
3 
1 
I 
1 
1 
I 
I 
P 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E,xhaust Run 6 
Location Jefferson Junction, WI Start 01:45 AM 
Stack ID Fan #3 Outlet stop 0155 AIM 

Flow Avenges Calm >>>>>>> 
A- 1 

2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

c- 1 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- I 
2 
3 
4 
5 
6 

Delta p SqR Delta p 
0.985 
0.910 
0.830 
0.720 
0.619 
0.635 
0.925 
0.910 
0.825 
0.375 
0.435 
0.590 
0.885 
0.870 
0.850 
0.435 
0.295 
0.710 
0305 
0.760 
0.675 
0.550 
0.230 
0.415 
0.580 
0.615 
0.495 
0.270 
0.180 
0.150 
0.305 
0.325 
0.285 
0.195 
0.235 

0.992 
0.954 
0.91 I 
0.849 
0.784 
0.797 
0.962 
0.95'4 
0.908 
0.612 
0.660 
0.768 
0.941 
0.933 
0.922 
0.660 
0.543 
0.843 
0.897 
0.872 
0.822 
0.742 
0.480 
0.644 
0.762 
0.784 
0.704 
0.520 
0.424 
0387 
0.552 
0.570 
0.534 
0.442 
0.485 

Ts ("F) 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
72.0 
72.0 
72.0 
72.0 
73.0 
73.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
70.0 
70.0 
70.0 
70.0 
70.0 

" 0.325 0.570 70.0 
36 0.5610 0.7273 71.53 

27-Nov-95 

07:38 AM 

. . .  
. -. .. . 



I 
1 
I 
1 
I 
I 
I 
I 
I 
d 
I 
I 
I 
1 
I 
I 
I 
I 
1 

- 

Client Ladish Malting Company Date 11115195 
Unit Kiln No. 15 iMdt Dryer E.uhaust RUI 6 
Location Jefferson Junction, WI Start 01:25 Ah4 
Stack ID Fan #4 Outlet stop 0135 AIM 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c o 2  
N2 
DH 
CP 
Tm 
(DP)% 
Ts 
Vm 
Dn 
As 
Yd 

NIA 

0.15 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 Yo 
0.0 % 

79.1 % 

0.54 

0.5228 

30.30 inHg 

in E O  

" F  

77.5 F 
ft3 

in 
20.94 ftz 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
VS 
Qs 
Qs 
Q S ( 4  

C3HS 
Carbon 
Carbon 

30.31 in Hg 
ft' 

0.59 ft3 
0.0315 

NO 
28.84 lb/lb-mole 
28.50 Ib/lb-mole 
29.62 Ws 

37,206 acfm 
2,220,533 scfh 

35,845 dscfm 

0.026 l b h  
0.021 l b h  
0.09 tpy 



Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer Exhaust RUn 6 
Location Jefferson Junction, WI Start 0 1 2 5  A'vl 
Stack ID Fan #4 Outlet Stou 0135 AM 

I 
I 
1 

I 
I 
I 
I 
1 

I 
1 

I 
I 

Flow Averages Calm >>>>>>> 
F- I 

2 
3 
4 
5 
6 

E- I 
2 
3 
4 
5 
6 

D- 1 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

B- 1 
2 
3 
4 
5 
6 

A- 1 
2 
3 
4 
5 
6 

Delta p Sqn Delta p 
0.005 
0.005 
0.005 
0.005 
0.005 
0.010 
0. I80 
0.225 
0.259 
0.270 
0.255 
0.195 
0.3;S 
0.370 
0.395 
0.415 
0.325 
0.195 
0.490 
0.515 
0.525 
0.540 
0.455 
0.235 
0.435 
0.475 
0.505 
0.5 15 
0.405 
0.285 
0.495 
0.490 
0.505 
0.445 
0.410 

0.071 
0.071 
0.071 
0.071 
0.07 1 
0.100 
0.424 
0.474 
0.505 
0.520 
0.505 
0.443 
0.579 
0.605 
0.625 
0.644 
0.570 
0.441- 
0.700 
0.715 
0.725 
0.735 
0.675 
0.485 
0.660 
0.689 
0.71 I 
0.718 
0.636 
0.534 
0.704 
0.700 
0.71 1 
0.667 
0.640 

Ts (OF) 
73.0 
75.0 
76.0 
77.0 
77.0 
77.0 
76.0 
77.0 
78.0 
78.0 
78.0 
78.0 
75.0 
78.0 
75.0 
78.0 
78.0 
78.0 
77.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 
78.0 

- 0.385 0.620 78.0 
36 0.321 I 0.5228 77.53 

21 -Nmr-95 

0738 AM 

- - , 1 ... . . 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E.xhaust RIM 6 
Location Jefferson Junction, WI 
Stack ID Fan #5 Outlet 

Meter Box 
Pb 
Static 
Vlc 
voc 
Theta 
0 2  
c 0 2  
N2 
DH 
CP 
Tm 
@P)% 
Ts 
Vm 
Dn 
As 
Yd 

NIA 

0.21 inH20 
12.5 g 
0.1 ppmv 
60 min 

20.9 % 
0.0 % 

79.1 % 

0.84 

0.4536 

30.30 in Hg 

in H20 

" F  

73.2 " F  
ft' 
in 

20.94 ft2 

Ps 
Vmstd 
Vwstd 
Bwo 
Below Sat. 
Md 
Ms 
v s  
QS 
QS 
Qs(4  

Start 01:35 AM 
stop 01:45 Ah4 

30.32 in Hg 
f t3  

0.59 ft3 
0.0272 

NO 
28.84 Ib/lb-mole 
28.54 Ib/lb-mole 
25.57 fVs 

32,120 actin 
1,932,892 scfh 

31,339 dscfm 

C3H8 0.022 I b h  
Carbon 0.018 I b h  
Carbon 0.08 tpy 

17-Nov-95 
0738 AM 

. .. . . . . _. 
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Client Ladish Malting Company Date 11/15/95 
Unit Kiln No. 15 Malt Dryer E,xhaust RUl 6 
Location Jefferson Junction, WI Start 0135 AM 
Stack ID Fan #5 Outlet stop 01:45 AM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 
I 
IC 

Flow Averages Calcs >>>>>>> 
A- 1 
L 

3 
4 
5 
6 

B- I 
2 
3 
4 
5 
6 

c-l 
2 
3 
4 
5 
6 

D- I 
2 
3 
4 
5 
6 

E- 1 
2 
3 
4 
5 
6 

F- 1 
2 
3 
4 
5 
6 
36 

Delta p Sqn Delta p 
0.425 0.652 
0.385 0.620 
0.365 0.604 
0.295 0.543 
0.280 0.529 
0.195 0.442 
0.345 0.587 
0.340 0.583 
0.280 0.529 
0.225 0.474 
0.230 0.480 
0.290 0.539 
0.265 0.515 
0.270 0.520 
0.255 0.505 
0.205 0.453 
0.275 0.524 
0.345 0.587 
0.225 0.471 
0.215 0.464 
0.195 0.442 
0.180 0.424 
0.175 0.418 
0.3 IO 0.557 
0.145 0.381 
0.125 0.367 
0.145 0.381 
0.120 0.346 
0.090 0.300 
0.270 0.520 
0.065 0.255 
0.075 0.274 
0.070 0.265 
0.065 0.255 
0.065 0.255 
0.070 0.265 

0.2 I90 0.4536 

Ts (“F) 
75.0 
75.0 
75.0 
75.0 
75.0 
75.0 
74.0 
74.0 
74.0 
74.0 
74.0 
74.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
73.0 
74.0 
72.0 
72.0 
72.0 
72.0 
73.0 
73.0 
72.0 
72.0 
72.0 
72.0 
72.0 
72.0 

73.19 
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L L  
Client: Ladish Maltina Co. - 

Client ID: 195.502AQ 
Collected I I / I ~ / ~ s  

Analysis date: I1/15/1995 00:16:19 
Method Mod. USEP.4 ,Method 18 

Column: 3' Silica Gel 
Description: Ch. 1 FMI-FID 

Temp. pmg: FMI.TEM 
Components: F b l 1 . c ~ ~  
Control file: DEFAULT.CON 

Sample: Fan #4 Run 41 

CYrier: N2 at 300 on dial 

Data file: FJR12.CHR (c:!peakwin) 

Operator: Michael B. Weiner 
. Comments: IO-porr Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Finaltemp 
50 1.000 10.000 150 

Components: 

PekName Start End Cdibration InrStd Units 
I Methane 2.350 j.150 CH4.C.U 0.000 ppm 
2 Propane 7.130 7.450 CjHS.C.U. 0.000 pprn 

-2.5OOmV - 25 OOOmV 

I -  
I 

Component Retention Area Exrernal Units 

Methane 3.000 28.826 0.90 ppm 
I 

29 I 



Lab name: Fluid Managemenr Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502.4Q I Collected: 11/14/95 

1 Description: Ch. I FMI-RD 

AndYsis date: I1/14/1995 17:57:10 
Method Mod. USEPA Merhod 18 

column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. pmg: FM1.TE.V 
Components: MI.CP'r 
Control tile: DEF.4ULT.CON 

I Sample: C3H8 std 
Data file: CjH83.CHR (c:'.pedwin) 

Operator: Michael B. Weiner 
Comments: lo-pon Valco valve with 1.0 ml loop and backflush 

Temperam program: 

1 hirtemp Hold Ramp Finaltemp 
50 1.000 10.000 130 

Components: I - 
PekName Stan End Calibration Inr.Std Units 
I Methane 2.550 3.150 CH4.C.U 0.000 ppm 

7.150 7.450 C3HS.CAL 0.000 ppm I 2 Ropane 

Component Retention Area Eaernal Units 

Propane 7266 774.786 29.47 ppm 
I 

775 29 



Client: Ladish Malting Co. 
Client ID: 195.502AQ I Collected: 11/14/95 

Analysis date: 11/14/1995 16:l2:50 
Method: Mod. USEPA Method 18 

Description: Ch. 1 FMI-FID 
Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. pmg: FMLTEM 
Components: FMI.CPT 
Control file: DEFAULT.CON 

Sample: Fan # I  Run 3 
Data file: FR25.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
I 

Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 1 
lnit temp Hold Ramp Final temp 

I 5 0  1.000 10.000 G O  

Components: I - 
PeakName S m  End Calibration Int.Std Units 
1 Methane 2.850 3.150 CH4.CAL 0.000 pprn 
2 Propane 7.150 7.450 C3HX.CAL 0.000 ppm I 

25.000mV 1 I -2.500mV 

Retention Area External Units 

3.016 26.644 0.84 pprn 
I Component 

Methane 

I 27 1 



IAD name: Flutd Management. mc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 1 Collected: 11/14/95 

1 Description: Ch. 1 FMI-FID 

Analysis date: 11/14/1995 20:44:04 
Method: Mod. USEPA 'Method 18 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMLTEM 

Control tile: DEFAULT.CON 

Sample: Fan # I  Run $3 
Data file: FlK2.CHR (c:\peakwin) 

Operator: Michael 9. Weiner 
I 

Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature p r o m :  1 
Init temp Hold Ramp Final temp 1 50 1.000 10.000 l j 0  

Components: 

PeakName Start End Calibration 1nt.Std Units 
1 Methane 2.S50 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm 

I 
1 

I 
I 
I 
.I 
I 
I 

component 1 
Methane 

25.000mV 

> 3.000/Methand0.72/ppm 

7 

\ 
\\ 
\ \  

\ 
\ 

Y \ \  
Retention Area External Units 

3.000 22.854 0.72 ppm 

23 1 

- . -  
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Lab name: Fluid Management. Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 

Analysis date: 11/15/1995 0042:46 
Method Mod. USEPA Method I8 

COlUmn: 3' Silica Gel 
1 Description: Ch. I FMI-FID 

Carrier: N2 at 300 on dial 
Temp. prog: F M L E M  

Components: FMI.CPT 
Control tile: DEFAULTCON 

I 
[ Data tile: FlR42.CHR (c:\peakwin) 

Sample: Fan # I  Run #4 
Operator: Michael B. Weiner 

Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold Ramp 
50 1.000 10.000 

components: I 
Final temp 
150 

PeakName Stan En Calibration x.Std Units 
1 Methane 2.850 3.150 CH4.CAL 0.000 ppm 

7.150 7.450 CjH8.CN. 0.000 ppm I 2 Propane 

1 Component 

I Methane 

25.000mV 

> 2.966iMethane/0.58/ppm 

c 

Retention Area External Units 

2.966 18.500 0.58 pprn 

18 I 

. , . . . . . 
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. -  . 



Client: Ladish Malting Co. 
Client ID: 195.S02AQ 

Analysis date: 11/15/1995 0 5 3 9 3 5  
Method Mod. USEPA Method I8 

Column: 3' Silica Gel 
1 Description: Ch. 1 FMI-FID 

I Temp. prog: FMLTEM 
Components: FMLCPT 

CYrier: N2 at 300 on dial 

Control tile: DEFAULTCON 
Data tile: FIRS2.CHR (c:\pe&win) 

Operator: Michael 8. Weiner 
Sample: Fan # I  Run $5 

Comments: 10-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

temp Hold Ramp Final temp I 1.000 10.000 I30 

Components: 

PekName Stan End Calibration Int.Std Units 
2350 3.150 CH4.CAL 0.000 ppm 
7.150 7.450 C3HS.CAL 0.000 ppm 

I 

Component 

Methane 
I 

25.000mV 

3.066lMethane'l .i7/ppm > 

Retention Area External Units 

3.066 43.735 I37 ppm 

44 I 

... 
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Lab name: Fluid Manqement, Inc, 
Client: Ladish Maling Co. 

Client ID: J95.502AQ 
Collected: Il/14/95 

1 Description: Ch. 1 FMI-FID 

I Temp. prog: FMI.TEM 
Components: FMI.CPT 

I Data file: FIR62.CHR (c:\peakwin) 
Sample: Fan $1 Run $6 

Analysis date: 11/15/1995 14:33:04 
Method: Mod. USEPA Method I8 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control tile: DEFALlLT.CON 

Opentor: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 

1 
I 50 1.000 10.000 150 

Components: I 
Start End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm 

I '1 
' I  I r  
i-- 

component 

Methane 
1 
I 

25.000mV 

3 .O 16iMethane/O.S8/ppm 
/ 

Retention Area External Units 

3.016 28.154 0.88 ppm 

28 1 

. . .. . .. . - . . . .. 
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Lab name: Fluid Management, 1°C. 

Client: Ladish Malting Co. 1 Client ID: ~ 9 5 . ~ 0 2 ~ ~  
Collected I Ill4195 

] Description: Ch. I FMI-FID 

Temp. prog: FMLTEM 

Control file: DEFAULT.CON 

Sample: Fan #2 Run # I  

Analysis date: 11/14/1995 20:07:05 
Method: Mod. USEPA Method 18 

COlurnn: 3' Silica Gel 
Carrier: N2 at j00 on dial 

Data file: FZR12.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: IO-pon Valco valve with 1.0 ml loop and backflush 

Temperature program: I 
Init temp Hold Ramp Final temp 

1 5 0  I .ooo 10.000 1 3  

Components: I - 
PeakName Start End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm I 

Retention Area External Units 

3.016 23.274 0.73 ppm 
0 Component 

Methane 

23 1 



Lab name: Fluid Managemenr Inc. 
Client: Ladish Malting Co. 

Client ID: 195.502AQ 1 Collected: 11/14/95 

I Description: Ch. 1 FMI-FID 

] Temp. pmg: FMI.TEM 
Components: FMI.CFT 

Analysis date: I 1/14/1995 16:29:05 
Method: Mod. USEPA Method 1 S 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control file: DEFAULT.CON 

Sample: Fan #2 Run 2 
Data file: FZR22.CHR (c:\pe&iwin) 

Operator: Michael B. Weiner 
Comments: lo-pon Valco valve with 1 .O ml loop and backflush 

Temperature program: 
I 

Init temp Hold Ramp 
1.000 10.000 

Components: I 
PeakName Start En 

Final temp 
I30 

Calibratic IntStd Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm 1 

-2.500mV 25.000mV 

! 

3.050/Methane/0.73/ppm 

I 

Component Retention Area External Units 

lunknown) 0.150 14.076 0.00 
I 
1 Methane 

I 
I 

3.050 23392 0.73 pprn 

37 0 
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Li lD  rramerpmmmrarragemem ,"G. 

Client: Ladish Malting Co. 
Client ID: J95.502AQ 

Analysis date: 11/14/1995 22:21:44 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
1 Description: Ch. I FMI-FID 

1 Temp. pmg: FMI.TEM 
Components: FMLCPT 

Carrier: NZ at j00 on dial 

Control file: DEFAULT.CON 
Data file: F?RjZ.CHR (c:'.peakwin) 

Operator: Michael 8.  Weiner 
Sample: Fan $2 Run $5 

Comments: 10-port Valco valve with 1.0 ml loop and backflush 

I Temperature program: 

I ?temp Hold Ramp Final temp 
1.000 10.000 130 

Components: 

PeakName Start End Calibration Inr.Std Units 
2.850 5.150 CH4.CAL 0.000 ppm 
7.150 7.450 GH8.CAL 0.000 ppm 

I 

1 
I 
I 
I 
I 
4 

Component 

Methane 
I 
I 
I 
I 

25.000mV 

i 
\ 2.9661Methanei0.64lppm ! 

! 

/ 

i 
1 :  
j 
j 

j 
i :  

! !  

Retention Area External Units 

2.966 20.532 0.64 ppm 

21 1 
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11" 11011C. , lYl" ,.rrur,3gc,rrsrlL LU.. 

Client: Ladish Malting Co. 
Client ID: J95.502AQ 1 Collected: 11/14/95 

1 Description: Ch. I FMI-FID 

Analysis date: 11/17/1995 14j7:42 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMLTEM 

Control file: DEFAULT.CON 
Data file: FZR44.CHR (c:'$peakwin) 

Operator: Michael B. Weiner 
Sample: Fan #2 Run +? 

Comments: IO-port Valco valve with 1.0 rnl loop and backfluh 

1 Temperature program: 

1 g t e m p  Hold M P  
1.000 10.000 

Components: 

PeakName Start En 
I 

Final temp 
130 

Calibratic Int.Std Units 
1 Methane 2.850 3.150 CH4.CIU. 0.000 ppm 
2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm I 

50.000mV 1 1 -5.000mV 

Component Retention Area External Units 

Methane 2.950 36.797 1.15 ppm I 
I 37 1 

. _ _  ...-.. 
. . . 



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 
Collected: I1114195 

Analysis date: 11115/1995 05:51:33 
Method Mod. USEPA Method 18 

Column: 3' Silica Gel 
I Description: Ch. I FMI-FID 

Carrier: N2 at 300 on dial 
Temp. prog: FMLTEM 

Control tile: DEFAULT.CON 

Sample: Fan $2 Run $5 
Data file: F2RY2.CHR (c:\pedwin) 

Operator: Michael 8. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature prognm: 

h i t  temp Hold Ramp 
I.000 10.000 

Components: I 
Final temp 
130 

Calibration IntSt PeakName Stan En Units 
2.850 5.150 CH4.CAL 0.000 ppm 
7.150 7.450 C5HB.CAL 0.000 ppm 

1, -2.500m~ 25.000mV 

I '  i - I_. ~ '. 3.016/MethaneiO.54lppm 

k ! 
1 

i 
! 

i 
I ;  I 

'I t i 

L 

! 

Component Retention Area External Units 

Methane 3.016 17.364 0.54 ppm 
I 
I 17 1 
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Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 4 Collected: I1114195 

1 Description: Ch. I FMI-FID 

Analysis date: I1/15/1995 14:47:14 
Method Mod. USEPA Method I8 

column: 3' Silica Gel 
Carrier: N2 at 300 on dial 1 Temp. prog: FMI.TEM 

Components: FMLCPT 

f 
Control tile: DEFAULTCON 

Sample: Fan #2 Run #6 
Data tile: F2R62.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: lo-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 

I 
1.000 10.000 150 

Components: I 
PeakName Start End Calibration 1nt.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 CZH8.CAL 0.000 pprn 

1 
I 
1 
I 
1 
1 

25.000mV 

component Retention Area Exremal Units 

Methane 3.016 49.176 1.54 ppm 
i 

49 2 

. . . . . - . 
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name: Huid Management lnc. 
Client: Ladish Malting Co. 

Client I D  195.502AQ 1 Collected: 11/14/95 

1 Description: Ch. 1 FMI-FID 

Temp. pmg: FMLTEM 

Control tile: DEFAULT.CON 

Sample: Fan #3 Run % I  

halysisdate: 11114/1995 20:19:38 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Data file: FjR12.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: IO-pon Valco valve with 1.0 rnl loop and backflush 

Temperamre program: 

Init temp Hold Ramp Final temp 1 50 1.000 10.000 150 

I Components: - 
PeakName Start  End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 pprn 
2 Propane 7.150 7.450 C3H8.CAL. 0.000 ppm I 

i 

I 

component I 
Methane 

25.000mV 

Retention Area External Units 

3.000 25.345 0.80 pprn 

25 1 

.. . -. . . 
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Lab name: Fluid Management. Inc. 
Client: Ladish Malting Co. 1 Client ID: ~ 9 5 . 5 0 2 ~ ~  

Collected 11/14/95 

1 Description: Ch. 1 FMI-FID 

1 Temp. pmg: FM.TEM 
Components: FMLCPT 

Analysisdate: 11/17/1995 13:13:10 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control tile: DEFAULTLON 

Sample: Fan #3 Run 2 
Data file: FjR24.CHR (c:\peakwin) 

Operator: Michael 9. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

1- 

Temperature program: 

4, g t e m p  Hold M P  
1.000 10.000 

'1 Components: 

PeakName Start En 

Final temp 
130 

Calibratic 1nt.Std Units 
1 Methane 2.850 3.150 CHJ.CAL 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm I 

S 
$ 
\ 

t 
I i 1 
Component Retention Area External Units 

Methane 3.033 38.880 1.22 ppm 
I 

.._. 
6.283 19.394 0.00 

58 0 
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-(I" L LIIL. 

Client: Ladish Malting Co. 
Client ID J95.502AQ 

Analysis date: 11/14/1995 22:33:09 
Method: Mod. USEPA Method 18 

column: 3' SilicaGel 
I Description: Ch. 1 FMI-FID 

Carrier: N2 at 300 on dial 
Temp. prog: FMLTEM 

Control file: DEFAULT.CON 

Sample: Fan 33 Run % 
Data file: F3RT2.CHR (c:\peakwin) 

Operator: Michael €3. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

'I' Tempemure program: 

I 50 1 .ooo 10.000 130 
Init temp Hold Ramp Final temp 

Components: 

PeakName Start End Calibration Int.Std Units 
2.850 3.150 CH4.C.X 0.000 ppm 
7.150 7.450 CjH8.CAL 0.000 ppm 

I 

I 
1 
I 
1 
I 
1 

25.000mV 

i 

2.950/Methane/0.6Yppm :y 

Component Retention Area External Units 

Methane 2.950 20.760 0.65 pprn 

21 1 
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Client: Ladish Malting Co. 
Client ID: J95.502AQ 
Collected: I1114i95 

Analysis date: I Ii15i1995 04:25:36 
Method: Mod. USEPA Method 18 

Description: Ch. 1 FMI-FID 
Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMMLTEM 
Components: FMLCPT 
Control tile: DEFAULT.CON 

Sample: Fan S3 Run #4 
Data tile: F3R42.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Tempenture prognm: 

h i t  temp Hold Ramp Final temp 
50 1 .ooo 10.000 150 

Components: 

PeakName Start End Calibration 1nt.Std Units 
1 Methane 2.850 3.150 CH4.C.V. 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm 

-2.500mV 25.000mV 

Component Retention Area External Units 

Methane 3.000 23.862 0.75 ppm 

24 1 
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Lab name: Fluid Management. Inc. 

Client: Ladish Malting Co. 1 Client ID: 195.502AQ 
Collected: 11/14/95 

1 Description: Ch. 1 FMI-FID 

Analysis date: 11115/1995 13:35:45 
Method: Mod. USEPA Method 18 

Column: 3’ Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMLTEM 
Components: FMI.CPT 
Control file: DEFAULTCON 

Sample: Fan $3 Run 

I 

2 

Data file: F3RS.CHR (c:\pekwin) 

Operator: Michael B. g is ;e r  
Comments: IO-pon Valco valve with 1.0 ml loop and backflush 

Tempemure program: 

lnit temp Hold Ramp Finaltemp 
50 1.000 10.000 I30 

Components: I 
I 
1 
1 
I 
I 
1 

I 
I 
Y 
1 
1 

e 

PeakName Start End Calibration Int.Std Units 
1 Methane 2.550 3.150 CH4.CxL 0.000 ppm 
2 Propane 7.150 7.450 C3H8.CAL 0.000 ppm 

25.000mV -2.5OOmV 

j 

! 

1 

component Retention Area External Units 

Methane 2.933 30.066 0.94 ppm 

30 I 

. . . .  



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. t Client ID: J95.502AQ 

Collened I 1/14/95 

1 Description: Ch. I FMI-FID 

1 Temp. pmg: FMLTEM 
Components: FMLCPT 

1 Data file: FjR62.CHR (c:'.peakwin) 
Sample: Fan # j  Run 46 

Analysis date: 11/15/1995 1459:09 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
Carrier: N2 at j00 on dial 

Control file: DEFAULTCON 

Operator: Michael B. Weiner 
Comments: IO-port Vaico valve with 1.0 mi loop and backflush 

Temperature program: 

3 E t e m p  Hold Ramp Final temp 
1.000 10.000 150 

Components: I - 
PeakName Stan  End Calibration Int.Std Units 
1 Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 G H 8 , C i U  0.000 ppm 

25.000mV 

! 

I .666/(unknown)/0.00/ 
I 

I 

2.983/Methanu'0.89/ppm 
; 
i 
I 
i 
I 

i 
\ 
i 
1 

! 
j 

component Retention k e a  External Units 

1.666 10.576 0.00 
2.983 28.473 0.89 ppm 

39 0 
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Lab name: Fluid Management. Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 

Analysis date: I 1/15/1995 00:16:19 
Method: Mod. USEPA Method I8 

Column: 3' Silica Gel 
1 Description: Ch. I FMI-FID 

Carrier: N2 at 500 on dial 
Temp. pmg: FMLTEM 

Control file: DEFAULT.CON 

Sample: Fan kt4 Run 31 
Data file: F4R12.CHR (c:\,peakwin) 

Operator: Michael B. Weiner 
Commenu: IO-porr Valco valve with 1.0 rnl loop and backflush 

Temperature program: 1 
1 F t e m p  Hold Ramp Final temp 

I .ooo 10.000 I30 

PeakName Start End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.C.U 0.000 ppm 
2 Propane 7.150 7.450 CjH8.C.U 0.000 ppm 1 

l i  t 

c 

Methane 

25.000mV 

! 
I 

? 

Retention Area External Units 

3.000 28.826 0.90 ppm 

29 1 
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L ~ O  name: Fluid Managemenr 1°C. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 

Analysis date: 11/14/1995 19:40:05 
Method Mod. USEPA Method 18 

COhmn: 3' Silica Gel 
1 Description: Ch. I FMI-FID 

Carrier: N2 at 300 on dial 
Temp. prog: FMI.TEM 

Control file: DEFAULT.CON 

Sample: Fan #4 Run #2 
Data file: F4R22.CI-R (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve wirh I .O ml loop and backflush 

Temperature program: 

1 g t e m p  Hold Ramp Final temp 
1.000 10.000 1;o 

PeakName Start End Calibration ht.Std Units 
I Methane 2.850 3,150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C;HS.CAL 0.000 ppm I 

Methane 

25.000rnV 

> 3.033Methane/0.72/ppm 

Retention Area External Units 

3.033 23.068 0.72 pprn 

23 1 



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 

Analysis date: 11/17/1995 13:32:33 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
1 Description: Ch. 1 FMI-FID 

1 Temp. prog: FMLTEM 
Components: FMI.CPT 
Control file: DEFAULT.CON 1 Data file: FJK3.CHR (c:\peakwin) 

Sample: Fan M Run $3 

Carrier: N2 at 300 on dial 

Opentor: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature program: 

h i t  temp Hold Ramp Final temp 
50 1.000 10,000 120 

I 

Components: 'I 
PeakName Start End Calibration 1nt.Std Units 
1 Methane 2.850 3.150 CH4,CAL 0.000 pprn 

7.150 7.450 CjH8.CAL 0.000 ppm I 2 Propane 

Component I 
Methane 

I 

50.000rnV 

} 2.983Methanell.08lppm 
i 

Retention Area External Units 

2.983 34358 1.08 ppm 

35 1 
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Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: 195.502AQ 
Collected: I1/14/95 

Analysis date: 11/15/1995 05:12:15 
Method: Mod. USEPA Method I S  

Description: Ch. I FMI-FID 
Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMLTEM 
components: FMI.CFT 
Control file: DEFAULT.CON 

Sample: Fan #4 Run #4 

I 
Data file: F4R42.CHR (c:'.pekwin) 

Operator: Michael 8. Weiner 
Comments: IO-pon Valco valve with 1.0 mi loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 I .ooo 10.000 130 I 
Components: I 

Stan End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm 

I 
I . .  . 



Lab name: Fluid Management. Inc. 
Client: Ladish Malting Co. 

Client ID: 195.502AQ 
Collected I1114l95 

Analysis date: 1111511995 1400:54 
Method: Mod. USEPA Method I8 

Description: Ch. I FMI-FID 
Column: 3’ Silica Gel 
Carrier: N2 at 300 on dial I Temp. pmg: FMI.TEM 

Components: FMI.CPT 

1 Data file: FJR52.CHR (c:\peakwin) 
Sample: Fan S Run #5 

Operator: Michael B. Weiner 

Control file: DEFAULT.CON 

Comments: 1 O - ~ O K  Valco valve with 1 .O ml loop and backflush 

Temperature program: 
I 
l r t e m p  Hold Ramp Final temp 

1.000 10.000 130 

Components: I 
PeakName Stan End Calibration 1nt.Std Units 
1 Methane 2.850 3.150 CH4.CIU. 0.000 ppm 

7.150 7.450 C3HS.C.U. 0.000 ppm I 2 Propane 

I -2.500mV 25.000mV 

I r 

2.966 36.424 1.14 ppm 
5.166 44.460 0.00 

81 0 



Lab name: Fluid Managemenr. Inc. 
Client: Ladish Malting Co. I Client ID: J95.502AQ 

1 
1 Temp. prog: FMLTEM 

Components: FMI.CPT 

Collected 11/14/95 
Analysis date: 11/15/1995 15:ll:47 

Method Mod. USEPA Method 18 
Description: Ch. 1 FMI-FID 

column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control file: DEFAULTCON 
Data tile: FJR62.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Sample: Fan #4 Run #6 I 

I 
1 Comments: IO-port Valco valve with 1 .O ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 150 

Components: I 
Start End Calibration 1nt.Std Units 
2.S50 ;.I50 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 C;HS.C..V. 0.000 ppm 

component Retention Area External Units I 



I 
I 
I 
I 
I 
I 
I 
I 
1 
.I 
I 

I 

L ,,u,I,C. , r. IIIL. 

Client: Ladish Malting Co. 
Client ID: J95.502AQ 
Collected: 11/14/95 

~ 

Analysis date: 11/14/1995 20:31:55 
Method: Mod. USEPA Method IS 

Description: Ch. I FMI-FID 
Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMI.TEM 
Components: FMI.CPT 
Control file: DEFAULT.CON 

Sample: Fan $5 Run + I  
Data file: FSR12.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 150 

Components: 

PeakName Start End Calibration 1nt.Std Unirs 
1 Methane 2.850 3.150 CHJ.CAL 0.000 ppm 
2 Propane 7.150 7.450 CjH8.CAL 0.000 ppm 

-2.500mV 25.000mV 



~ 

Lab name: Fluid Management, Inc. 
Client: Lylish Malting Co. 

Client ID: 195.502AQ 1 Collected: 11/14/95 

1 Description: Ch. I FMI-FID 

I Temp. prog: FMLTEM 
Components: FMLCPT 

Analysis date: 11114/1995 19:5454 
Method: Mod. USEPA Merhod 18 

column: 3' Silica Gel 
Carrier: N2 at 500 on dial 

Control file: DEFAULTCON 

Sample: Fan $5 Run $2 
Data file: F5R22.CI-R (dpeakwin) 

Operator: Michael B. Weiner 

1 Comments: IO-port Valco valve with I .O ml loop and backflush 

Temperature program: rn 

(:"gftemp Hold Ramp Final temp 
1.000 10.000 l j 0  

Components: 

PeakName Start End Calibration 1nt.Std Units 
1 Methane 2.850 5.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C5HS.CAL 0.000 ppm 

I 
1 

I 

25.000mV 

> 3.016/Methane/0.68/pprn 

Component 

Methane 
1 
I 
I 
'I 

Retention Area External Units 

3.016 21.808 0.68 ppm 

22 1 



Lab name: Fluid ManagemenS Inc. 
Client: Ladisb Malting Co. I Client ID: J95.502AQ 

Collected 11/14/95 

I Description: Ch. I FMI-FID 

I Temp. prog: FMLTEM 
Components: FMI.CPT 

I Data file: F5RT2.CHR (c:!pe*win) 
Sample: Fan 45 Run $3 

Analysis date: 11/15/1995 00:30:04 
Method: Mod. USEPA Method 18 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control file: DEFAULT.CON 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Tempemure program: 

h i t  temp Hold Ramp Final temp 
50 1.000 10.000 l j 0  

I 

Components: I 
Start End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 CjH8.C.U 0.000 ppm 

I 
1 
t 
I 
1 
I 
I 
1 component Retention Area External Units 

I 
I 



--- ..I..". I IU.U L ' . a , ~ C . L , C " L .  L1.U. 

Client: Ladish Malting Co. 
Client ID: J95.502AQ 1 Collected: 1 1/14/95 

Analysis date: 11/15/1995 05:24:44 
Method Mod. USEPA Method 18 

Description: Ch. I FMI-FILI 
Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

I 
1 Temp. prog: FMLTEM 

Components: FMLCFT 
Control tile: DEFAULT.CON 
Data file: F5R42.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Sample: Fan #5 Run #4 

Comments: IO-port Valco valve with 1.0 ml loop and backflush 

I Temperame program: 

1 50 1 .ooo 10.000 I30  
Init temp Hold Ramp Final temp 

Components: 

PeakName Start End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 
7.150 7.450 C3H8.CAL 0.000 ppm 

I 

25.000mV 

Component Retention Area External Units 

Methane 3.033 26.576 0.83 ppm 1 
I 27 1 

. .. 



Lab name: rluid Management lnc. 
Client: Ladish Malting Co. 

Client ID: 195.502AQ 

Analysis date: 11/15/1995 14:20:15 
Method Mod. USEPA Method I8 

Column: 3' Silica Gel 
1 Description: Ch. I FMI-FID 

1 Temp. prog: FMI.TEM 
Components: FMLCPT 

Carrier: N2 at 300 on dial 

Control tile: DEFALJLTXON 
Data file: F5R52.CHR (c:\pe&win) 

Operator: Michael B. Weiner 
Sample: Fan X5 Run $5 

Comments: Io-port Valco valve with 1.0 ml loop and backflush 

Temperature program: I 
I :temp Hold Ramp Final temp 

1.000 10.000 I30 

Components: 

PeakName Start End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 
7.150 7.450 C3HB.CA.L 0.000 ppm 

25.000mV 

c 

\ I 

l i  

Component 

Methane 
1 
1 
1 
I 

2.983MethanelO.9Uppm 

Retention Area External Units 

2.983 29.272 0.92 ppm 

29 I 

.. ., 
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Lab name: Fluid Management. Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 

Analysis date: I1/15/1995 15:2::46 
Method Mod. USEPA Method I8 

Column: 3' Silica Gel 
I Description: Ch. 1 FMI-FID 

Carrier: N2 at 300 on dial 
Temp. prog: FMLTEM 

Control file: DEFAULT.CON I Data file: FSR62.CHR (c:\pe&win) 
Sample: Fan X5 Run $6 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 1 - 

Temperature program: 

Init temp Hold Ramp 
1.000 10.000 

Components: I 
Final temp 
I20 

-2.5OOmV I 
I 
I 

Calibration PeakName Start En Units 
1 Methane 2.850 3.150 CH4.C.a 0.000 ppm 
2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm I 

Component 

Methane 
I 
I 

[.SI 

25.000mV 

~~~~ ~ 

Retention Area External Units 

3.016 30.044 0.94 ppm 

30 1 



Client: Ladish Malting Co. 
Client ID: 195.502A0 

I 
1 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 
1 

Collected: 11/14/95 
Analysis date: I1/17/1995 09:42:07 

Method: Mod. USEPA Method I8 
Description: Ch. I FMI-FID 

Column: 3’ Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMI2.TEM 
Components: FMLCPT 
Control tile: DEFAULT.CON 

Sample: N2 Blank Run 
Data tile: N2BLNKZ.CHR (c:\,peakwin) 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

h i t  temp Hold Ramp Final temp 
50 1 .ooo 10.000 130 

Components: 

PeakName Stan End Calibration 1nt.Std Units 
1 Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C3H8.CAL 0.000 ppm 

-5.000mV 

i L 
i 
i 
! 

i 
r 
- 

- 

- 

Component 

1 
I 
i 
1 

50.000mV 

Retention Area External Units 

0 0 

. ,  . .  . 

. . . . . .  -. .. . 



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 1 Collected: 11/14/95 

Method: Mod. USEPA Method I8 I Description: Ch. I FMI-FID 
Column: 3’ Silica Gel 

1 Temp. prog: FMIZ.TEM 
Components: FMI.CPT 

I Sample: N2 Blank Run 

Analysis date: 11/17/1995 09:59:17 

Carrier: N2 at 300 on dial 

Control tile: DEFAULTCON 
Data file: N2BLNKj.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Comments: 10-port Valco valve with 1.0 mi loop and backflush 

Tempemre  program: 
I 

I 
I ?temp Hold Ramp Final temp 

1.000 10.000 150 

Components: 

PeakName Start End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 CTH8,CAL 0.000 ppm 

-5.000mV I 
I 
I 
1 
I 
I 
1 

50.000mV 

j o.z~/(unknown)/o.oo/ 

Retention Area External Units 

0.233 10.802 0.00 

I 1  -1 

1 
1 



Lab name: Fluid Management, Inc. 
Client: Ladish Malting Co. 

Client I D  J95302AQ 1 Collected: 11/14/95 

I Description: Ch. 1 FMI-FID 

Analysis date: 11/17/199S 14:53:45 
Method: Mod. USEPA Method 18 

Column: 3’ Silica Gel 
Carrier: N2 a! 300 on dial 

Temp. pmg: FMLTEM 

Control tile: DEFAULT.CON 
Data file: PROGLYXHR (dpeakwin) 
Sample: Propylene glycol 

Operator: Michael 8. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

I 
I Temperature program: 

I g t e m p  Hold Ramp 
1.000 10.000 

Components: 

PeakName Start En 
I 

Final temp 
130 

Calibratic 1nt.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 
7.150 7.450 C3HB.CAL 0.000 ppm 

50.000mV 1 I -S.OOOmV 1 
I 

Component Retention Area External Units 

Methane 2.966 66.124 2.07 ppm 
I 

66 2 



~~~ 

Lab name: Fluid Managemen& Inc. 
Client: Ladish Malting Co. 

Client ID: ~ 9 5 . 5 0 2 ~ ~  I Collected 11/14/95 
Analysis date: ll/I7/1995 15:08:14 

Method Mod. USEPA Method IS 
Description: Ch. 1 FMI-FID 

Column: 3’ Silica Gel 
Cmier: N2 at j00 on dial 

Temp. prog: FMLTEM 
Components: FMLCPT 
Control tile: DEFALILT.CON 

Sample: Propylene glycol 
Operator: Michael E. Weiner 

1 

I 
I Data tile: PROGLYj.CHR (c:\peakwin) 

Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

1 &ittemp Hold Ramp Final temp 
1.000 10.000 130 

Components: I 
Start End Calibration 1nt.Std Units 
2.550 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm 

Component Retention Area External Units 

Methane 2.966 61.022 1.91 ppm 

61 2 
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Client: Ladish Malting Co. 
Client ID: 195.502AQ I Collected: 11/14/95 

1 Description: Ch. I FMI-FID 

Anaiysis date: 11/17/1995 12:45:54 
Method: Mod. USEPA Method 18 

Column: 3’ Silica Gel 

1 Temp. prog: FMI2.TEM 

-- 
Carrier: N2 at 300 on dial 

Components: FMLCPT 
Conml tile: DEFAULTLON 

Data file: SULF2.CI-R (c:\peakkwin) 
Sample: Burnt raw sulfur 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

[ F t e m p  Hold Ramp Final temp 
1.000 10.000 I30 

Components: 

PeakName Stan End Calibration 1nt.Std Units 
I 

~~ ~ 

2.850 3.150 CH4.CAL 0.000 ppm 
7.150 7.450 CjH8.CAL 0.000 ppm 

5 0.0 0 0 m V 

i i  
11 

3.000/Methane/l.56/ppm 

11 e; 
Component Retention Area External Units 

Methane 3.000 49.532 1.56 ppm 1 
50 2 

. .. - .. . 

- 



Lab n m e :  Fluid Management. Inc. 
Client: Ladish Malting Co. 

Client I D  J95.502AQ 

Analysis date: 11/17/1995 12:59:06 
Method: Mod. USEPA Method 15 1 Description: Ch. I FMI-FID 
Column: 3’ Silica Gel 

I Temp. prog: FMI2.TEM 

Control file: DEFAULTCON 1 Data file: SULF3.CHR (c:\peakwin) 
Sample: Burnt raw sulfur 

Operator: Michael 9. Weiner 

Carrier: N2 at 300 on dial 

Components: FMLCPT 

Comments: 10-port Valco valve with 1.0 mi loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 I30 

I 
I 

Components: I 
Stan End Calibration 1nt.Std Units 
2.550 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm 

1, Component Retention Area External Units 

Methane 2.983 56.150 1.76 ppm 

56 2 

I 
I 



Lab name: Fluid Management, Inc. 
Client: Ladish Malting Co. 1 Client ID: J95.502AQ 

1 Method Mod. USEPA Method 18 
Description: Ch. I FMI-FID 

Column: 3' Silica Gel 

1 Temp. prog: FM12.TEM 

1 Data tile: STD22.CHR (c:\.peakwin) 
Sample: Std 2 - 2.98ppm 

Collected I 1/14/95 
Analysis date: 11/17/1995 11:50:01 

Carrier: N2 at 300 on dial 

Components: FMI.CPT 
Control tile: DEFAULTCON 

Operator: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 ml loop and backflush 

Temperature program: 

lnit temp Hold Ramp Final temp 
50 I .ooo 10.000 150 

I 

Components: I 
SM End Calibration Int.Std Units 
2.850 3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 C3HB.CAL 0.000 ppm 

component Retention Area External Units 

Methane 3.000 36.491 1.14 ppm 1 Propane 7.300 83.112 3.16 ppm 

120 4 



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: 195.502AQ 8 Collected: 11/14/95 

, I  Description: Ch. I FMI-FID 

Analysis date: 11/17/1995 12:03:23 
Method Mod. USEPA Method 1 S 

Column: 3’ Silica Gel 

1 Temp. prog: FMI2.TEM 

1 Data file: STD23.CHR (c:\peakwin) 
Sample: Std 2 - 2.98ppm 

Operator: Michael B. Weiner 

I 

Carrier: NZ at 500 on dial 

Components: FMLCPT 
Control tile: DEFAULT.CON I 

Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature p r o g m :  

1 r t e m p  Hold Ramp Final temp 
1.000 10.000 I30 

Components: i - 
PeakName Start End Calibration Int.Std Units 
1 Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C2HS.CAL 0.000 ppm I 

50.000mV 1 -5.000mV 
b 

Retention Area External Units 1 Component - 
Methane 

1 
3.033 23.822 0.75 ppm 
7.283 51.289 1.95 ppm 

75 3 

I .- .. .. 
.. . .. . .. 

.... . 



Lab name: Fluid Management Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 
Collected: 11/14/95 

Analysis date: 11/17/1995 12:16:38 
Method: Mod. USEPA Method 18 1 Description: Ch. I FMI-FID 
Column: 3' Silica Gel 

Temp. prog: FMI2.TEM 

Control file: DEFAULTCON 

Carrier: N2 at 300 on dial 

Components: FMI.CPT I 
8, Data tile: STD24.CHR (c:\pekkwin) 

Sample: Std 7- - 2.98ppm 
Operator: Michael B. Weiner 

Comments: IO-pan Valco valve with 1.0 ml loop and backflush 

Temperature program: 

Init temp Hold W P  ' 50 1.000 10.000 

1, Components: 

Final temp 
150 

Calibration PeakName Start En r.Std Units 
1 Methane 2.550 3.150 CH4.C.C 0.000 ppm 

7.150 7.450 C5HS.CAL 0.000 ppm I 2 Propane 

I 
I 
I 
I 
I 
t 

Component 

Methane 

50.000mV 

Retention Area External Units 

3.000 27.614 0.87 ppm 
7.283 92.669 3.52 ppm 

120 4 

I 



~~ 

1 
I 
I 
1 
I 
1 
I 
1 
1 
I 
I 
1 
I 
t 
I 
I 
I 
t 
I 

L a  name: piula Management, Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 
Collected: 11/14/95 

Analysis date: I1/17/1995 125255  
Method Mod. USEPA Method 18 

Description: Ch. I FMI-FID 
COlumn: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Temp. prog: FMIZ.TEM 

Conaol file: DEFAULT.CON 
Components: FMt.cpT 

Data file: STD25.CHR (c:\peakwin) 

Operator: Michael B. Weiner 
Sample: Std 2 - 2.98ppm 

Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 I30 

Components: 

PeakName Start End Calibration 1nt.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C3H8.C.U 0.000 ppm 

l i  

Component Retention Area External Units 

(unknown) 1.516 12.008 0.00 
Methane 3.033 24.493 0.77 ppm 
Propane 7.233 54.809 2.08 ppm 

91 2 



~ 

Lab name: Fluid Managemenr Inc. 
Client: Ladish Malting Co. 

Collected I 1/14/95 
Analysis date: I1/17/1995 I0:4I :47 I Description: Ch. I FMI-FID 

Column: 3' Silica Gel 

I' Temp. prog: FMIITEM 

8 Dam file: STDlj.CHR(c:\peakwin) 
Sample: Std I - 5.91ppm 

Method: Mod. USEPA Method 18 

Carrier: N2 at 300 on dial 

Components: FMLCPT 
Control file: DEFAULT.CON 

Opemtor: Michael B. Weiner 
Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature program: 

h i t  temp Hold Ramp Final temp 

romponents: 

PeakName Start End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C3H8.CAL 0.000 ppm 

'I 
c 

I 

1.000 10.000 130 

1 -5.000mV 50.000mV 

3.0001Methane/0.8 Uppm 

I 
1 

Retention Area External Units 

3.000 25.921 0.81 ppm 
Propane 7.266 122.220 4.65 ppm 

1; Component 

1 
148 5 
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Lab name: Fluid ManagemenL Inc. 
Client: Ladish Malting Co. 1 Client ID: J95.502AQ 

1 Method Mod. USEPA Method 18 
Description: Ch. I FMI-FID 

Column: 3’ Silica Gel 

1 Temp. prog: FM12.TEP.l 

1 Data tile: STD14.CHR (c:\peakwin) 
Sample: Std I - 5.91ppm 

Operator: Michael B. Weiner 

Collected 11/14/95 
Analysis date: 11/17/1995 I0:54:46 

Carrier: N2 at 300 on dial 

Components: FMLCPT 
Control file: DEFAULTCON 

Comments: IO-port Valco valve with 1.0 mi loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 I30 

E 
1 Components: 
, ,  

Start End Calibration Lnt.Std Units 
2 3 5 0  3.150 CH4.CAL 0.000 ppm 

2 Propane 7.150 7.450 CiHS.CAL 0.000 ppm 

50.000mV -5.000mV 

3 .033/Methane/0.90/ppm 

i 

! 

7.250/Propane/4.96lppm 
I 

! 

i /  

Component Retention Area External Units 

Methane 3.033 28.789 0.90 ppm 1 propane 7.250 130.344 4.96 pprn 

159 6 
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L, 11% 

Client: Ladish Malting Co. 
Client ID: 195.502AQ 
Collected: 11/14/95 

Analysisdate: I1/17/1995 11:09:15 
Method Mod. USEPA Method 18 

Description: Ch. 1 FMI-FID 
Column: 3’ Silica Gel 

Temp. prog: FMETEM 

Control file: DEFAULTCON 

Carrier: N2 at 300 on dial 

Components: FMI.CPT 

Data tile: STDIS.CHR (c:\peakwin) 
Sample: Std 1 - 5.91ppm 

Operator: Michael B. Weiner 
Comments: IO-pon Valco valve with I .O ml loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
so 1.000 10.000 150 

Components: 

PeakName Start End Calibration 1nt.Std Units 
I Methane 2.850 3.150 CH4.CAL 0.000 pprn 
2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm 

-5.000mV 50.000mV 
b 

t 

7.300/Propane/5.36/ppm 

Component Retention Area External Units 

Methane 3.016 39.430 1.24 ppm 
Propane 7.300 88.446 3.36 ppm 

128 5 
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client: L m s n  M ~ I I  ing LO. 

Client ID: 195.502AQ 
Collected: 11/14/95 

Analysis dace: I1/17/1995 I1:23:20 
Method Mod. USEPA Method I8 

Description: Ch. I FMI-FID 
column: 3' Silica Gel 

Temp. prog: fMI2.TEM 

Control tile: DEFAULT.CON 

Carrier: N2 at 300 on dial 

Components: fMLCPT 

Data file: STD16.CHR (c:!pedcwin) 

Operator: Michael B. Weiner 
Sample: Std I - 5.91ppm 

Comments: IO-pon Valco vaive with 1.0 rnl loop and backflush 

Temperature program: 

Init temp Hold Ramp Final temp 
50 1.000 10.000 150 

Components: 

PeakName Start End Calibration Int.Std Units 
I Methane 2.850 3.150 CH4.CAL 0,000 ppm 
2 Propane 7.150 7.450 C3H8.CAL 0.000 ppm 

-S.OOOmV 50.000mV 
i 

Component Retention Area External Units 

Methane 3.000 36.698 1.15 pprn 
Propane 7.283 114.420 4.35 ppm 

151 6 
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Lab name: Plud Management, Inc. 
Client: Ladish Malting Co. 

Client ID: J95.502AQ 1 Collected: Il/l4/95 

4 Description: Ch. 1 FMI-FID 

Temp. prog: FMI.TEM 

Control tile: DEFAULT.CON 

Analysis date: I1/14/1995 17:45:00 
Method Mod. USEPA Method 18 

column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Data file: C3H82.CHR (c:\peakwin) 

Operator: Michael 8. Weiner 
I Sample: C3H8 std 

Comments: IO-porr Valco valve with 1.0 mi loop and backflush 

Temperature program: 

hit  temp Hold Ramp f SO 1.000 10.000 

Components: 

PeakName Start En 

Final temp 
1:o 

Calibra n :.st S 

I Methane 2.850 3.150 CH4.C.M. 0.000 ppm 
2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm 

component Retention Area External Units 

h o p m e  7266 783254 29.79 ppm 
I 

783 30 



Client: Ladish Malting Co. 
Client ID: 195.502AQ 1 Collected: 11/14/95 

4 Description: Ch. I FMI-FID 

1 Temp. prog: FMI.TEM 
Components: FMLCPT 

f Sample: C3H8 std 

Analysis date: 11/14/1995 17:57:20 
Method Mod. USEPA ,Method I8 

Column: 3' Silica Gel 
Carrier: N2 at 300 on dial 

Control file: DEFAULTCON 
Data file: C3H8j.CHR (c:'.peakwin) 

Operator: Michael B. Weiner 
Comments: IO-pon Valco valve with 1.0 ml loop and backflush 

Tempe- program: 

I g t e m p  Hold Ramp Final temp 
1.000 10.000 I30 

I- 

Components: 

PeakName Start End Calibration Int.Std Units 
a 

! 

! 

~ 

1 

1 Methane 2.850 3.150 CH4.CAL 0.000 ppm 
2 Propane 7.150 7.450 C3HS.CAL 0.000 ppm E 
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Flui Management, Inc. 4 
APPENDIX D 

Calibration Data 



Event file: FMI.EVT 
I 

Time ' 0.000 
10.100 

0.150 
1 5.000 

5.100 
5.150 

I 

I 
I 
I 
I 

I 
I 
I 
I 

Event 
ZERO 
G ON (Load to Inject) 
G OFF (Load to Inject) 
H ON (Inject to Load) 
H OFF (Inject to Load) 
INTEG BASED 



I 
1 
I 

'emperature control file: FMI.TEM 

I 

I 
I 
1 
I 
1 
I 
I 
I 

1 Init temp Hold 
50 1 .ooo 

Ramp Final temp 
10.000 130 



Component file: FMI.CPT I 
1 PeakName 

1 Methane 
1 2  Propane 

I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

start End 
2.850 3.150 
7.150 7.450 

Calibration 
CH4.CA.L 
C3H8.CA.L 

Int.Std Units 
0.000 ppm 
0.000 ppm 
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Calibration file: CH4.CA.L 

AREA 5- 

0.000 

Avg slope of curve: 3 1.87 
Y-axis intercept: 0.00 
Linearity: 1.00 
Number of levels: 5 
SD/rel SD of CF's: 14.3156.0 
Y=O.O3 14X 
r2: 0.9996 

Lv 
1 

- 2 
3 
4 
5 

Areaht. Amount CF 
0.000 0.000 0.000 

AMOUNT INJECTED 

33 .OOO 1.000 3 3 .OOO - 
155.000 5.000 3 1.000 
325.000 10.000 32.500 
475.000 15 -000 3 1.667 

14.904 

- .. . .  
.. . . .  
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Calibration file: C3HS.CAL 

0 

0 

Avg slope of curve: 26.29 
Y-axis intercept: 0.00 
Linearity: 1.00 
Number of levels: 6 
SD/rel SD of CF's: 10.8l49.0 
Y=0.03 80X 
r2: 1.0000 

Lvl .Area/ht . Amount CF 
1 0.000 0.000 0.000 
2 J.975 0.074 26.689 
3 3.920 0.149 26309 
4 7.825 0.298 26.258 
5 39.160 1.489 26.300 
6 78.250 2.978 26.276 

. .  

. . . . 
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APPENDIX E 

Process Data 
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From: Gail A. Smith Ladish Malting CO. 
Questions? Call 41 4-674-3730 N5355 Junction Road 

F ~ X  414-674-615a Jefferson, WI 53549 
To: Michael Weiner 
Company: Fluid Management, Inc. 
Address: 250 E. Wisconsin, Ave. 

Milwaukee, WI 53202 

Date: November 16,1995 
Time: 432  PM Pages: 2 (including this one) 

Message: Here is the data on average coil temperatue and fan output for the period of 
time when you were measuring. If there is any other data you need to cornpiete this 
project, please call. 

7w 

._. - . 
. .  . . . . ... . . . 
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TEMPERATURES & FAN SPEEDS FOR 15 KILN 
NOVEUBER14&15.1995 FROM7AMTO7AM 

A!imaL%Em -%LEAN 
Q E  I E J a  TlME T n  

07:OO AM 
07:30 
08:OO 
08:30 
09:oo 
09:30 

10:30 
11:oo 
11:30 

12:OO PM 
12:30 
13:OO 
13:30 
14:OO 
14:30 
15:oo 
1530 
16:OO 
1630 
17:OO 
17:30 
18:OO 
1830 
19:oo 

1o:ao 

134 
134 
120 
125 
125 
1 10 
139 
133 
134 
134 
t 33 
110 
1 20 
1 34 
134 
134 
133 
133 
133 
132 
132 
111 
120 
137 
134 

60 
60 
100 
100 
100 
65 
65 
65 
65 
65 
70 
70 
75 
7s 
85 
85 
90 
95 
100 
100 
100 
100 
00 
70 
70 

19:30 
20:oo 
20:30 
21:oo 
21:30 
22:90 
22:30 
23:OO 
2330 
0o:oo 
0090 

01:OO AM 
01 :3O 
02:oo 
02:30 
03:OO 
03:30 
04:OO 
0430 
05:OO 
0530 
06:OO 
06:30 
07:OO 

134 70 
160 30 
170 30 
185 30 
188 30 
188 30 
1 aa 30 
187 35 
189 35 
188 35 
162 35 
92 50 
91 so 
a5 65 
130 65 
132 65 
133 65 
133 65 
133 65 
133 65 
133 65 
133 65 
106 65 
98 65 

DRY CYCLE FOR 15 KiLN 11/14-11/15 

7000 BUSHELS ON EACH FLOOR-TWO FLOORS 
UPPER FLOOR MALT GOES FROM 45-48 % MOISTURE TO 15-20 % DURING 24 HOURS 
LOWE3 FLOOR MALT GOES FROM 15-20 % MOISTURE TO 3.54.3 % DURING 24 HOURS 

7 AM TO 730 PM Holding heats 
?30-830 PM First high heat 
8:30 PM to 7230 AM Second high heats 
1230 AM to i:oo AM cool down 
1 :OO AM Kiln dumped 
1 30-3:OO AM Upper floor is empty 
3:30-500 AM Upper floor is being loaded 
Note: At 1:OO AM the fans may have been off for 10-15 min. while the kiin floors were dumped 
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9'0 Fan Calculated 
output adm 
100 250,000 
go 226.000 
ao 197,000 
70 174,000 
60 146,000 
50 123.000 

Regression Output: 
Constant -6428.57 

R Squared 0.9991 38 

Degrees of Freedom 4 

Std Err of Y Est 1576.61 5 

No. of Observations 6 

40 96,ioa X Coefficient(s) 
30 70,543 Std Err of Coef. 

10 19,229 y = m x + h  
20 44,886 

0 0 

2565.714 
37.6883 

1 Ladish Malting ComDanv I 
Fan Speed Calculation 

a 

I 

300 

200 

100 

0 

i 12, 
- 
i 
i 
j 
i 
I 

I 

- 
I 
I 

I - l o o  90 ao 70 60 50 40 30 20 IO o 
Fan Output (%) 
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Flui 4 Management, Inc. 

APPENDIX F 

Key Personnel 
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List of Personnel 

Source Testine Personnel 
Michael B. Weiner (FMI) 
Jeffrey K. Anderson (FMI) 

Plant Personnel 
Roger Ziegler (Ladish Malting Company) 
Gail Smith (Ladish Malting Company) 

Renularow Personnel 
James Crawford (WDNR) 




