Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, VVolume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

AP42 Section: 11.1

Reference Number: 65

Title:

A

Results Of The August 29, 1994 Particulate
Emission Compliance Test On The Baghouse
Outlet Stack At The Northland Constructors Facility
Located In Twig,

Minnesota, Pace, Inc., Golden Valley, MN,

September 21, 1994,



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



AP-42 Section 11.1

Reference

Report Sect. 4
|NCDRPURATE9 :

Reference

(=3
L

FHE ASSURANCE OF QUALITY

RESULTS OF THE AUGUST 29, 1994 \\"‘ T <
PARTICULATE EMISSION COMPLIANCE TEST ~«liily., -
ON THE BAGHOUSE OUTLET STACK
AT THE NORTHLAND CONSTRUCTORS FACILITY
LOCATED IN TWIG, MINNESOTA

Prepared For: Mr. James Oswald
: Northland Constructors

Prepared By: PACE, Incorporated
1710 Douglas Drive North
Golden Valley, Minnesota 55422

PACE Project No.: 940825.401
Report Date: September 21, 1994

Field sampling was performed by me and personnel under my director
supervision.

LI

Curtis H. Stock
Supervisor, Air Sampling Section

All sampling, analysis and data reduction were performed by PACE,
Incorporated under my direct supervision.

é/é{%“gc/ “
Curtis H. Stock
Supervisor, Air Sampling Section

1710 Douglas Drive North An Equal Qppartunity Emplayer
Minneapolis, MN 55422

TEL: 612-544-5542

FAX: 612-525-3377




Table of Contents

Executive Summary
introduction
Results Summary

Table 1 Summary of the Results

Table 2 Results of Orsat and Moisture Determinations
Table 3 Results of Particulate Loading Determinations
Table 4 Results of Opacity Observations

Table S Results of Preliminary Source Determinations
Process Description

Figure 1 Process Flow Diagram

Test Procedures Summary

Figure 2  Test Port Location Schematic
Figure 3  Traverse Point Location Schematic

Appendix A Field Data Sheets and Notes

Appendix B Laboratory Data and Reports

Appendix C Calculation Equations and Report Nomenclature
Appendix D Test Procedures

Appendix E Quality Assurance Data

Appendix F Process/Source Information

Appendix G Test Plan

Appendix H Cerifications

W N =

¢y = O Jd O

—t mak

16

17

18

20
21~

22
23
24
25
26
27
28
29



"

EXECUTIVE SUMMARY

PACE Incorporated was contracted by Northland Constructors to perform
particulate emissions testing on the Baghouse Qutlet Stack at the Northland
Constructors facility located in Twig, Minnesota. This series of tests was
performed on August 29, 1994. The results are summarized with pertinent

process data in the following table:

Test Results Summary
Buni
Asphalt Production (Tons/Hh) 285.8
Dust Collector Pressure Drop (In, H20) 4.8
Fuel Input (GPH) 1050
% H.ecycle 29.8
Aggregate Moisture (%) 5.6
Recycle Moisture (%) 6.2
Volumetric Flow Rate
ACFM 51000
DSCFM 18600
Gas Temperature (°F) 310
Gas Moisture Content (% v/v) 44.2
Particulate Emission Rate (GR/DSCF) 0.010
Average Opacity (%) 0

280.6
4.9

1050

29.7
4.9
7.0
49600
19900
306
38.9
0.001
0

Bun3 Average
287.2 284.5
5.0 4.9
1050 1050
20.8 29.8
5.2 5.2

6.3 6.5

50700 50400
17800 18800

309 308
46.2 43.1
0.012 0.011
0 0
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INTRODUCTION

PACE, Incorporated personnel conducted particulate emission compliance
testing on the Baghouse Outlet Stack at the Northland Constructors facility
located in Twig, Minnesota. On-site testing was performed by a three member
team consisting of C. Stock, M. McDermott and M. Wilson. Coordination
between plant operations and testing activities was provided by Scott Sealey of
Northland Constructors through direct contact with the test team leader. Testing
was not witnessed by the Minnesota Pollution Control Agency. The test
consisted of three independent one-hour samplings for particulate with
concurrent integrated gas sampling for Orsat analyses. One-hour opacity
observations were conducted for each particulate run.

The objectives of this project were to quantify particulate emissions and
compare them to applicable air emissions regulations stipulated by Minnesota
Pollution Control Agency. Special provisions for this test program include
operating at 285 Tons/HR and burning butane as fuel.

Results are summarized in the next section followed by descriptions of the
process under investigation and test methods. All supporting data are included
in subsequent appendices.




RESULTS SUMMARY

Results of particulate determinations and gas composition are summarized in
Table 1. The particulate emission rate averaged 1.7 LB/HR at an average
particulate concentration of 0.011 GR/DSCF. Minnesota Pollution Control

. Agency emissions regulations limit sources of this type to 0.04 GR/DSCF.

Opacity observations were recorded every 15 seconds for a one-hour period
during each run. These results are shown in Table 4. Within the three one-hour
observation period, the highest average opacity for a consecutive six-minute
time span was 0 percent. The average opacity for the three one-hour period
was 0 percent.

No problems were encountered in the sampling or analyses of emissions
samples. On this and after complete review of the test results, we believe that
the values reported herein are an accurate representation of the source
conditions at the time of the test.
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Northiand Constructors PACE Incorporated
Twig, Minnesota September 20, 1994
PACE Project No. 940825.401

TABLE 1
SUMMARY OF THE RESULTS
TEST 1

Baghouse QOutlet Stack

Parameter ) Runi Run 2 Run 3 Average
Date of Run 8/29/94 8/29/94 8/29/94
Time of Run ; 923-1029 1135-1241 1304-1411
Asphalt Production (Tons/HR) 285.8 280.6 , 287.2 284.5
Duct Coliector Pressure Drop (In. H20} 4.8 4.9 5.0 4.9
Fue! Input (GPH) 1050 1050 1050 1050
Volumetric Flow Rate
ACFM 51000 49600 50700 50400
DSCFM 18600 19900 17800 18800
Gas Temperature (°F) 310 306 309 : 308
Gas Moisture Content (%v/v) 442 38.9 46.2 43.1
Gas Composition (%v/v,Dry)
cO2 9.0 9.2 9.5 9.2
02 6.8 6.8 6.6 6.7
N2 A 84.2 84.1 84.0 84.1
Isokinetic Variation (%) 104.3 96.6 109.5
Particulate Emission Rate (LB/HR) 1.6 1.9 1.8 1.7
Particulate Concentration
GR/ACF 0.004 0.004 0.004 0.004
GR/DSCF 0.010 0.011 0.012 0.011

GR/DSCF @ 12% CO2 0.013 0.014 0.015 0.014
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RESULTS OF ORSAT AND MOISTURE DETERMINATIONS




Northland Constructors
Twig, Minnesota |
PACE Project No. 940825.401

TABLE 2

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS

Baghouse Outiet Stack

Parameter
Date of Run
Time of Run

ORSAT (%VA)

Dry Basis
Carbon Dioxide
Oxygen
Carbon Monoxide*
Nitrogen

WetBasis
Carbon Dioxide
Oxygen
Carbon Monoxide™
Nitrogen

Portable Oxygen Monitor Result
Time Weighted Average (%02)

Moisture Collected {ml)
Moisture Content (%v/v)
Molecular Weight of Flue Gas (Ib/ilb-mole) .

Dry
Wet

Fo

Run 1
8/29/94
923-1029

9.00

6.80

" 84.20

5.03
3.80

47.02

6.5
722.0

44.15

29.71
2454

1.567

Run 2
8/29/94
1135-1241

9.20
6.75

84.05

5.62
412

51.34

6.5
575.0

38.92

29.74
25.17

1.538

PACE Incorporated
September 20, 1994

Run 3
8/29/94
1304-1411

9.45
6.60

83.95

5.08
3.55

4513

6.3
788.0

46.24

29.78
24.33

1.513

*Carbon monoxide was not measured, assumed concentrations less than 0.01%.
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RESULTS OF PARTICULATE LOADING DETERMINATIONS




Northland Constructors
Twig, Minnesota
PACE Project No. 940825.401

TABLE 3

RESULTS OF PARTICULATE LOADING DETERMINATIONS

TEST 1

Baghouse Outlet Stack

Parameter Run 1
Date of Run 8/29/94
Time of Run - 923-1029
Sampie Duration (Min.) 60.0
Average Flue Gas Temperature (°F) 309.5
Moisture Content of Flue Gas (%v/v) 44.15
Particulate Collected (Mg)*

Wet Catch 2.6

Dry Catch 24.7

Total 27.3
Volumetric Flow Rate

ACFM 51030

SCFM 33360

DSCFM 18630
Sample Volume (Cubic Feet)

Meter Conditions 45.80

Dry Standard 42.98
Isokinetic Variation (%) 104.3
Particulate Concentration®

Wet Catch, GR/DSCF 0.001

Dry Catch, GR/DSCF 0.009

Total, GR/DSCF 0.010

Particulate Emission Rate*
Total, LB/HR 1.57

*Dry catch plus organic/residual wet catch

Run 2
8/29/94
1135-1241
60.0

306.5
38.92

1.1
29.1
30.2

49570
32530
19870

45.11
42.47

96.6
0.000

0.011
0.011

1.87

PACE Incorporated
September 20, 1994

Run 3
8/29/94
1304-1411
60.0

309.2
46.24

1.5
31.3
32.8

50650
33120
17810

46.31
43.13
109.5
0.001

0.011
0.012

1.79
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RESULTS OF OPACITY OBSERVATIONS
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Northland Constructors
Twig, Minnesota
PACE Project No. 940825.401

RESULTS OF OPACITY OBSERVATIONS

Percent Opacity
0
- 5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
99

Average > 0.0

TABLE 4

TEST 1

PACE Incorporated
September 20, 1994

Baghouse Outlet Stack

Average Opacity Per Six Minute Period:
Period Opacity

1

2
3
4
5

0.0
0.0
0.0
0.0
0.0

Period
6
7
8
9
10

Optical Density Relative Frequency
0.000 100.00
0.022 0.00
0.046 0.00
- 0.071 0.00
0.097 0.00 |
0.125 0.00 |
0.155 0.00 ‘
0.187 0.00
0.222 0.00
0.260 0.00
0.301 0.00
0.347 0.00
0.398 0.00
0.456 0.00 |
0.523 0.00 |
0.602 0.00
0.699 0.00
0.824 0.00
1.000 0.00
1.301 0.00
2.000 0.00
0.000 Total » 100
High Six Minute Average: 0.0
Opacity |Maximum reading: 0.0
0.0 Minumum reading: 0.0
0.0
0.0 Observer:  C. Stock
0.0 Date of test: 8/29/94
0.0 Time of test: 930-1030

NOTE: The high six minute average opacity might not coincide with any of the 10 reported
six minute periods. The high value is the maximum consecutive period possible
and may overlap two of the ten consecutive six-minute periods.
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Northiand Constructors PACE Incorporated
Twig, Minnesota September 20, 1994
PACE Project No. 940825.401

TABLE 4 (Continued)
RESULTS OF OPACITY OBSERVATIONS
TEST 1

Baghouse Outlet Stack

Percent Opacity Optical Density Relative Frequency
0 0.000 100.00
5 0.022 0.00
10 0.046 0.00
15 0.071 0.00
20 0.097 0.00
25 0.125 0.00
30 0.155 0.00
35 0.187 0.00
40 0.222 0.00
45 0.260 0.00
50 0.301 0.00
55 0.347 0.00
60 0.398 0.00
65 0.456 0.00
70 0.523 0.00
75 0.602 0.00
80 0.699 0.00
85 0.824 0.00
90 1.000 0.00
95 1.301 0.00
99 2.000 0.00
Average > 0.0 0.000 Total > 100
Average Opacity Per Six Minute Period: High Six Minute Average: 0.0
Period Opacity Period Opacity [Maximum reading: 0.0
1 0.0 6 0.0 Minumum reading: 0.0
2 0.0 7 0.0
3 0.0 8 0.0 Observer: M. McDermott
4 0.0 9 0.0 Date of test: 8/29/94
5 0.0 10 0.0 Time of test: 1135-1235

NOTE: The high six minute average opacity might not coincide with any of the 10 reported
six minute periods. The high value is the maximum consecutive period possible
and may overiap two of the ten consecutive six-minute periods.
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! Northiand Constructors PACE Incorporated
Twig, Minnesota September 20, 1984
PACE Project No. 940825.401 '

TABLE 4 (Continued)
RESULTS OF OPACITY OBSERVATIONS
TEST 1

Baghouse Outlet Stack

Percent Opacity Optical Density Relative Frequency
0 0.000 100.00
- 5 0.022 0.00
10 0.046 0.00
15 0.071 0.00
20 0.097 0.00
' 25 0.125 0.00
' 30 0.155 0.00
35 0.187 0.00
40 0.222 " 0.00
45 0.260 0.00
50 0.301 0.00
55 0.347 0.00
60 0.3398 0.00
, 65 0.456 0.00
70 0.523 0.00
75 0.602 0.00
80 0.699 : 0.00
85 0.824 0.00
90 1.000 0.00
95 1.301 0.00
99 2.000 0.00
Average > 0.0 0.000 Total » 100
Average Opacity Per Six Minute Period: High Six Minute Average: 0.0
Period Opacity Period Opacity [Maximum reading: 0.0
1 0.0 6 0.0 Minumum reading: 0.0
2 0.0 7 0.0
3 0.0 8 0.0 Observer: M. McDermott
4 0.0 ' 9 0.0 Date of test: 8/29/94
5 0.0 10 0.0 Time of test: 1304-1404

NOTE: The high six minute average opacity might not coincide with any of the 10 reported
8ix minute periods. The high value is the maximum consecutive period possible
and may overlap two of the ten consecutive six-minute periods.
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RESULTS OF PRELIMINARY SOURCE DETERMINATIONS
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Northiand Constructors PACE Incorporated
Twig, Minnesota _ September 20, 1994
PACE Project No. 940825.401

TABLE S
RESULTS OF AIR FLOW DETERMINATIONS
TEST 1
Baghouse Outlet Stack

Date of Run 8/29/94
Time of Measurement 0755
Number of Sampling Ports 6
Number of Points Sampled 24
Barometric Pressure (In. Hg) 28.56
Static Pressure (In. WC) -0.75
Absolute Flue Gas Pressure (In. Hg) 28.50
Average Flue Gas Temperature (F) 291
Average Moisture Content (%v/v) 39
Flue Gas Average Velocity (Feet/Second) 82.25
Duct Dimension (Inches) | | 30x44
Duct Cross-sectional Area (Square Feet) 9.17
Volumetric Flow Rate

ACFM 45240

SCFM’ 30300

DSCFM 18480

15




PROCESS DESCRIPTION

The hot mix asphalt faciiity is a Astec model No. PDDC-835C manufactured in
19489. The plant uses a double barrel drum mix with a manufactures rated
drying capacity of 325 Tons/HR at 5% moisture. Butane is the fuel used with a
heat input capacity rated at 116 million BTU/HR.

An Astec PHG-50 baghouse is used for pollution controcl equipment. The
baghouse uses a air pressure drop with a range of 0-20 inches of water to
monitor the control equipment. The stack has an inside diameter that measures
30 x 45 inches and has a rated fiow of 50,000 ACFM at 325°F. Flue gasses are
pulled through the system with an induced draft fan and exhausted through the
20 foot stack to atmosphere. A relational flow diagram is represented by Figure
1.

For this series of tests, the production rate averaged 284.5 tons per hour.
Butane was used for fuel and the average input was 1050 gallons per hour.

1le
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Northland Constructors
Twig, Minnesota
Baghouse Stack
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TEST PROCEDURES SUMMARY

Testing on the Baghouse Outlet Stack was performed from 6 test ports oriented
horizontally on a vertical duct, approximately 1.25 duct diameters downstream
of the nearest flow disturbance and 0.63 duct diameters upstream of the stack
outlet. The duct dimension at this point was verified on-site and measures 30 x
44 inches in diameter. A 24 point traverse was used to extract representative
flue gas samples. Each point was sampled 2.5 minutes for a run duration of 60
minutes. Test port and traverse point locations are displayed in Figures 2 and
3.

Particulate testing was performed in accordance with EPA Methods 1 - 5, 40
CFR 60, Appendix A. A preliminary velocity traverse and moisture estimation
were conducted so that an appropriate sampling nozzle required for isokinetic
sample withdrawal could be selected. A PACE sampling train that meets or
exceeds the specifications outlined in the above reference was used to coilect
particulate samples. A temperature controlled glass-lined sampling probe was
used to extract flue gas samples and transport them to an all glass filter and
cyclone assembly in a temperature controlled oven. The back half of the
particulate sampling train consisted of a series of three glass impingers, each of
the first two prepared with 100 mls of deionized water, followed by a desiccant
packed drying column. In addition, integrated gas samples were collected
concurrently with the three particulate runs so that gas composition (Orsat)
could be determined. Gas samples were verified in the field with a portable
oxygen analyzer to ensure that no leakage occurred between the site and the
laboratory. The portable oxygen analyzer was also used to monitor the oxygen
content of the flue gas throughout the test.

Opacity evaluations were performed in accordance with EPA Method 9, 40 CFR
60, Appendix A. After positioning himself with respect to the sun, the source
and plume (wind) direction, the certified observer proceeds to record opacity
readings at 15 second intervals for one hour. A total of 240 observations is
recorded in 60 minutes. The readings are integrated to calculate a one-hour
average opacity and ten successive six-minute averages. In addition, computer
spreadsheets are used to search the data set to find a group of 24 consecutive

18




readings anywhere within the one-hour evaluation for the highest possible six-
minute average.

Air flow determinations were performed in accordance with EPA Method 2 using
traverse point protocols specified by EPA Method 1, 40 CFR 60, Appendix A.
Point velocity measurements were conducted using a S-Type pitot tube and a
Neotronics Model EDM-1 Electronic Digital Manometer. . Source gas moisture
content was estimated using wet bulb/dry bulb temperature measurements.

19
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'Pnce® AIlR SAMPLING DEPARTMENT

Northland Constructors
Twig, Minnesota
Baghouse Stack

Location of Traverse Points

X X X 10X
S IRREEEEEE R beseesenes LR £
X X X 10X
X X 1 ox 10X
........... e N
X X X iX
X 10X X 10X
B Teeeeneeans Leeeeeeaes .
X X X X
Duct Dimensions (Inches) 44.0 x 30.0
Number of Sampling Ports 6
Number of Traverse Points 24

@gure 3




APPENDIX A
Field Data Sheets and Notes
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AIR SAMPLING DEPARTMENT "

EPA Method 2 Field Data Sheet

/I/O/'{‘L\[amd Conf’rgoﬁfﬁ

Project

Test Location

Date ‘?/sl‘;l/‘?‘/ Test / Run
Operators . ME " MAm

Barometric Pressure_.?_‘Lé__lnches Hg
Static Pressure
Pitot Leak Check - Posmve_@_ Negative_{0; O

s 5

Inches H;2 O

[19€¢
Pitot Tube No. = Cp— g4 4
Pressure Measurement Devnce_LAia.m:&{

Duct Dimensions 30.0x44.0 _Inches
Port Length 35S Inches
Temp. - Dry Bulb 221_°F, Wet Bulb / 2/ _°F
Moisture Content 29 %
320P Oxygen Concentration _#6.0 %

Time of Measurement _25S (24 Hr. Clock)

Traverse Point Identification Cyclonic  |Velocity Head Stack
Point % Of Inches From: Flow AP Temperature
Number | Diameter wWall Port Yaw Angle |InchesH,O °F
A | 326 228 o° [ 1./0
2 i1.28 14.28 e | 2 .4o
3 1¥. 15 2228 [ ° ] .50
Y 26.25 | 29.7% 2° 2 .30
g | 4 ° | .00
+ R T ZaP 27
3 2_° .90 4P 132
u Q2° | . Jo LAYY 65
C_ J 3 ° . 60 k’fﬂ
o, | ° . R0 |
3 o ° i .60 | Ret—s—rifé
4 o ° 2. 00 |2-2=,2Y%
O | 2 ° .50
2 g ° . g0
3 i ° |.495
Y P o I . 90
F | g ° .52
2 2° .30
2 | ° | . 45
Y 30 | . 90
E___| 2 ° . 5S
2 | ° .63
3 o ° | .20
! o ° 2. 4<

Schematic of Duct Cross-Section

Computer Data Summary:

Stack Pressure _2%.50 Inches Hg
Duct Area 9./672 Square Feet
Molecular Weight - My 22943
Molecular Weight - M 2477
Avg. Duct Temperature 29 °F
Average v AP 11163
Flue Gas Velocity __¥2.5Y  Feet/Sec.
Volumetric Flow Rate:

ACFM 45396

USCFY! 19543

AS 102




AIR SAMPLING DEPARTHMENT
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Field Computer Summary

-

Project Name: /Véf“fL /a.a lonatrie clers Operator 6#‘5- MEW
Sampling Location:
Date of Test: y el ._1;?/ 24
Test Number: [
gg;zhnf:tt;g Run Specific Input Parameters
Runi Run?2 Run 3 Run4
Meter Coef. -9 = _. 1779 vio F%.50 902.70 _q49 7O
Orif. Coef. - AH@ = 241 | No.OfPoints _ 24  _ 24 24
Pitot Coef.- Cp = 743 _ mc _3%.° 4v.0 370
Nozzle Dia.- D = _+247 _ VIF 902,30 941.%( 9F76.01
Bar.Pres.-P, =.2%56 | GramsH,O0 _22,7__ 5FS 32
Time/Point-AT = _2.5 Run Time £C 6O
Moisture Content = _37.0__ | 1-Rnd/2-Rect Q A 2
% Oxygen = _16.0 Diameter(ins.) - S
Meter Temp. -t 1, = 65 Length(ins.) 20 30 X
Static Pres.-Pg = _Z: 75 Width(Ins.) 44 4Y 94
End Of Run Summary
Runi Bun 2 Bun 3 Run 4
Avg.vap _1-22%  1.213  1.2I3
Avg.AH 2094 Q.025 _2.1/i0
Avg.ty 307.50 306.46 _30%.2/
Standard Vo, 4294 429 F 43./¢
Moist. Content _ 44485 3592 Y{£.23
Avg. Gas Vel. _92-6Y _9/.3% _49(.53
% lsokinetic JOY.-4Z _95.3/ _Jio /27
ACFM S094g S025¢%
DSCFM 19599 20/%%

AS 100G
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EPA METHOD 9 FIELD DATA SHEETS




‘ "Pmce@ AIR SAMPLING DEPAHTMENT

-----------

] ‘ EPA Method 9 Field Data Sheet
Project verthlpy d Censtvue YorS  EvaluationDate __f-2f—14
Source No. 1 1.D. 6&&&1&0\&6 <HFeock Observer Cvr T Stack T Mm-,——p‘?&zﬁo-.?'
Source No. 2 I.D. Certification Date £/ 7 199
*  Test No. /
Source No. 1 ! Show Observer's Position
Type of Source ﬁa*‘__"iLL. Control Device Baﬁ npusf in Relation to the Source,
Fuel Type Lulzng Load Plume and Lighting
Source No. 2 ' ; N
Type of Source .. . Control Device
Fuel Type Load
. , /i
Source Height(s) 247 Outlet Dimensions _2&x4Y s
Plume Description: vy ;"l/y E
Type [OcConing [J Fanning [ tooping Loft:ng O Fumigating | 0 --
Color __\¥ax Wi 4 - Length e 00 _ =¥ -
Steam Plume  [J Atached ] Detached [ No visible Steam  § \é f ]
i >
Background Description (Type, color) Gresn Trees : S

: Baghow s ¢
Meteorological Conditions (clear, % cloudy, etc.) QY& <45 ¥ Show Point Where Readings
2% Do wor preny Cooud § Were Evaluated In Relation
) Wind Direction Sout A Speed _2- 7 mph I to the Source Outlet and

the Steam Plume

§ Ambient Temp. __6__53.—___._ °F

Location of Observer (direction and distance)
35T East oF Stack

Personnel Present During Observation
Matt M Dormott

Comments (include any changes to the above dunng evalugtion) _Cu.&_ﬂLﬂéf-_@
I3 Rupd  Mavy Al Dy am ot — Opsendséd) funls 273
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| Poce AIR SAMPLING DEPARTMENT
0]

||||||||||||

EPA Method 9 Field Data Sheet

Project _ Vs rsblon f Cov shyuyetoy s Evaluation Date __ 8 - 3479

Source No. 1 I.D. Bog howse Steck Observer _ (uy 1 Stock > Mam p'Oz0mrt
Source No. 2 I.D. Certification Date #0001 2, /554

Test No. [ A2uwn 3

Source No. 1 ¢ Show Observer's Position
Type of Source et M/ Control Device lga:/cﬁna gé | InRelation to the Source,
Fuel Type Butang Load Plume and Lighting

Source No. 2 N '
Typeof Source _________ Control Device
Fuel Type Load ‘ e

. « I ~

Source Height(s) L0 Outlet Dimensions _ 2" ¥4

Plume Description: LW . E
Type [Oconing [J Fanning [ Looping k7 Lefting ] Fumigating o
Color _xhiif_Steam Length _X20 " ™
Steam Plume  [J Atached [ Detached  [J No Visible Steam | 3%

Background Description {Type, color) Groen [r5e5 § N S—

Peyi SKC - E
Meteorological Conditions (clear, % cloudy, etc.) Overeas” Show Point Where Readings
2ed Ruv  cinve, WM Ceoy\Y i} Were Evaluated In Relation
Wind Direction _5.6_“*'};;_. Speed _2- 7 ___ mph to tt:ﬁeSgtu roe Outlet and
eam Plume
Ambient Temp. #EU_ oF g |
Location of Observer (direction and distance)_> g Cas”
g Stack Seurdwisl OF sTdck 9P o0 32

Personnel Present During Observation
Ma 1 M ﬁof.Mﬁff‘ Copr Sip

Comments (include any changes to the above during evaluation)
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EPA Method 9 Field Data Sheet
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APPENDIX B
Laboratory Data and Reports
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ORSAT ANALYTICAL DATA




i

e. AIR SAMPLING DEPARTMENT

et e aranafan

———————
THL ASSuNANCE QP QUALIEY

EPA Method 3 Laboratory Summary Sheet

Project Llerthlund Constrectors Analyst M Wi ls5:4 .
Sampling Location %&M Analysis Date _ 83979

Sampling Date 229/54 Apparatus Leak Check - Pos. £.2_ Neg. £.©
Project Number .740%25 o { Apparatus Identification __C2-¢/

Sample Type [ Integrated O Grab

Orsat Analyzer Results O2' Analyzer Results|  Sample
%COz2 | %02 | Field | Lab | Container

3T odiar™ B
/ @) O.00 20.90 — /% AU %quass meag
/

Test No. | Run No.

9.00 |#465 1567 6.7 |67 |Baanns

6 7 [ Tedtar™ Bag

! 2 9420 | £. 78 1.53%] ¢6.¢ [ Glass Bulb
& Tedlar™ Bag

] ?) 7.95 660 /' 5}3 GS ég I;]GIassBuIb
O Tedlar™ Bag
D) Glass Bulb
{1 Tedlar™ Bag
O Glass Bulb
O Tedlar™ Bag
[ Glass Bulb
O Tedlar™ Bag
[ Glass Bulb
O Tediar™ Bag
[ Glass Bulb
O Tedlar™ Bag
E_] Glass Bulb

Calculate F, before evacuating any samples. Compare F, to expected fuel values. If
discrepancies exist, reanalyze samples. Calculate F, as follows:

E 209-%02
° % CO 2
Comments F, Ranges !:oF Common Fuels
Anthracite Coal & Lignite 1.016-1.120
Bituminous Coal 1.083 - 1.230
Distiliate Qil 1.260 - 1.413
Residual Oil 1.210 -1.370
Wood 1.000-1.120
Wood Bark 1.003 - 1.130
Natural Gas 1.600 - 1.836
Propane 1.434 - 1.586
| Butane 1.405 - 1.553

AS 103 A




AIR SAMPLING DEPARTME

............
Tul ABIENANSE O guaLaty

EPA Method 3 Laboratory Data Sheet

Project /L/:.‘.‘-"HA Jaad (onstructors Analyst . ', /520

NT

Analysis Date _ §/ 32794

Sampling Location _E/gm&_c_aaim.
Sampling Date —$/2.2/94

: Apparatus Leak Check - Pos. £.Y__Neg. £.©
Project Number __7¢0%2 5 Yo [ Apparatus !dentification . 0£-©/
Aliquot Volume CO, (o P
: Zero Point Q.20 mi | Initial Reading 225 mi | Initial Reading 222 mi
Test / Run_0O J06.00 Final Reading .2Y_ m! | Final Reading22-22_ mi
Sample Volume m | VolumeCO, €9 mi | VoumeOp #2070 m|
% COz Q00 % | %03 AD.T2¢,
Aliquot Volume CO, O»
Zero Point ———_ml | Initial Reading ml | Initial Reading ml
Duplicate Final Reading ml { Final Reading mi
Sample Volume ——ml | Voume CO 2 ml | VolumeO > mi
Y% 002 % %o 02 %
Aliquot Volume CO; O,
Zero Point 2-20___mi | Initial Reading £:YS_ mi | tnitial Reading -7-€&. mi
Test __ | Run__! 100,00 Final Reading -7-9C mi | Final Reading /529 m|
Sample Volume ——ml | Volume CO 2 7.99_mi | Volume© 2 F0 m
°/o 002 _m °/o °/o O 2 6_8-_0_. °/o
Aliquot Volume CO» (0P}
Zero Point 2:2©___mi | Initial Reading ©-29_mi | Initiat Reading 790 mi
Duplicate oo | Findl Reading 2.2° mi | Final Reading 58C. mi
Sample Volume ——mi | Volume CO 2 700 mi| voume0, &% mi
% COp 790 % | %0, 650 o
Average % CO, F0¢ % | %0, &%°_%
Comments:




e —————
VORI AREERLBER T PPLLITY

EPA Method 3 Laboratory Data Sheet

Project Noland (onsrrutore

Sampling Date /29,79y

Analyst

Sampling Location Buglouse Outler Sky . Analysis Date

Apparatus Leak Check - Pos. £:©__Neg. &

AIR SAMPLING DEPARTMENT

. W S50

B 30,/99

Project Number —_7Yg$25 dc'f Apparatus |dentification €2~/
Aliquot Volume CO» O,
Zero Point ~2-99Q _ mi | Initial Reading & Q.20 mi{ intial Reading 9.0 ml

Test ) Run_2

0. oc

Sample Volume mi

Final Reading Z-/©_ mi
7./0
Volume CO2 L _ml

% CO2

910 _ o,

Final Reading [590 m
Volume O 2 6 80 mi
% 0o 6-%0 o,

Aliquot Volume
Zero Point 0. 0C__ m|

Duplicate
Sample Voluméo_C_J- ml

CO;

Initial Reading £:22 _ mij
Fina! Reading 7-3¢_ m
Volume CO 2 939 mi

% COz

-——.-q 3 o %

02
Initial Reading 222 ml
Final Reading [6.00 mi
Voume O, 670 m
% Oo ..(;_?Q. %

Aliquot Volume
. Zero Point _©-29 _mi

0.0¢

CO;

Initial Reading €.Z0_ ml
Final Reading 7-50_ mi

°/902 ﬂ

O,
Initial Reading 222 ml
Final Reading 16./C mi

00.
Sample Volume — mi | Volume CO 2 750 mi | Volume© 2 6.60 m
% CO2 25C % | % o ) £60 %,
. Aliquot Volume CO»> 0,

Zero Poit 290 __mi

Duplicate 100.00
Sample Volume — mi

Initial Reading .£-22. m
Final Reading 7-%¢_ mi
Volume CO » Z-¥0_mi

Intial Reading Z70_ mi
Final Reading /.00 mi
Volume O 2 .& ml

% CO2 799 % | %05 6.£0 o,
Average % COz ﬂL % % 02 _6&. °/o
Comments:

AS 109



PARTICULATE ANALYTICAL DATA




—— Y BN e

R oRe osr co REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Northiand Constructors September 08, 1994
4543 Rica ake Read PACE Project Number: 940830503
Duyluth, N 358%1 .

Atin: wr. James Oswald

Ctient Reforence: Morthland Constructors.

PACE Sample Numper: 10 0198978 10 0198986 10 0138994
Cate Collected: 08/29/94 08/29/94 08/29/94
Time Coliected: 10:45 13:00 14:30
Date Received: 08/30/94 08/30/94 08/30/94
Client Sampie ID: TIR1 Stack TiR2 Stack TIR3 Stack
- Baghouse  Baghouse  Baghouse

r ar Units _MDl Qutlet Outlet Qutlet .
INCGRGANTC ANALYSTS
ZPA 5: QORGANIC CONDENSIBLES
Particuiates. filter g 0.0001 0.00574 0.00559 0.00560
Farticulates, prcbe wash g 0.0001 0.0190 0.0235 0.0257
Prritioyiates, Yrganic Condensibles g 0.0001 0.0026 0.0011 0.0015
Particulates, total-EPA S g 0.0001 0.02734 0.03019 0.03280

These da*a have beepn reviewed and are approved for release.

Venplomacdt,

Mary Jo Connolly
Project Manager

1710 Douglas Drive N An Equat Opportunity Employar
Minneapolis, MN 55422

TEL: 612-544-5543

FAX: 612-525-3366




I NCORPOURATED REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. James Qswaid FOOTNOTES September 08, 1994

-~

Page 2 for page 1 PACE Project Number: 940830503

Client Reference: Northland Constructors.

MDL Method Detection Limit
i _ 1710 Douglas Orive N An Equal Opportunity Employer
sinneapolis, MN 55422
TEL: 612-544-5543
] FAX: §12-525-3368




Organic Condensibles

INORGANIC LABORATORY

EPA Method 5 Particulate Gravimetric Sheet

BM T§O7 O

Project No T'fLF _/C{h(7/ a"”‘j ,"‘z'rucj'd?’s Analyst fM
Sampling Location stack b-?‘ﬁé’kie o/l - Analysis Date(s) __ 2 - [ ~ 91
Sampling Date __&- 29 -94 Sampling Reagent DI L o
Test Number ‘ LDMSEntry ___9-¢ -4 4 Initials ' ™
Project Number _990%832 -503 LDMS Validation __- 2-G¢ |nitialsgpt£_'/
Sample No. faga7z. s Sample No. [agag - & Sample No. 1§99 .4
Run Number ! Run Number = Run Number 3
Dish Number CE| Dish Number __ DoN Dish Number __1 DS
<20 00 - Jo°
DateTime  4-2-94 1905 | Date/Time 9-2-94 908 Date/Time  9-291 [ oF

Gross Weight 102°773 4

Q-2-94 !Hloc
02 97466 9

Date/Time
Gross Weight

Avg. Gross Wt._102:977° 4

Dish Tare Wt. _102-9744 ¢
Difference 6 -c026 ¢
Blank Weight _© " 7> 4
Condensible

OrganicWt. _0-¢® 26

Transter "Condensible Organic
Wt." to Box Number 1.

WC 1

O-0d26 g

Gross Weight 102°- 34749 ¢

- Gross Weight 10234 69 4

Avg. Gross Wt _103 3472 4

Dish Tare Wt, 102" 346!
Difference o-cell g4
Blank Weight __° = %" g
Condensible

OrganicWt. _9 00" 4

Transfer "Condensible Organic
WL." to Box Number 2.

we 2o ool g

Gross Weight 97-0506} g

Q- 2-‘?4}“;00
Q7.049¢ g

Date/Time
Gross Weight

Avg. Gross Wt._97: 2998 ¢4
Dish Tare Wt. _17-2983 4
Difference 0005 g

Blank Weight _0 ~0¥V®° g4

Condensible

Organicwt. 8 0®!S

g

Transfer "Condensible Organic
Wt." to Box Number 3.

WC

AS105A




L.

Project J\forﬁ/:%m/ (' W;?{m(é-—, <

Particulate In Probe Wash

Analyst

INORGANIC LABORATORY

EPA Method 5 Particulate Gravimetric Sheet

! o~

Sampling Location CAnch foachomse Gotllt

" Analysis Date(s)

>-25-54

Sampling Date

Test Number !

Cleanup Reagent(s)

-1 -9

ALLM

Initials

Project Number

990830 -563

Sample No. __11597- ¢

Run Number 1

Dish Number __£€S
Reagent Vol. __US mi
Date/Time 92241 9:¢¢

Gross Weight 14 2392 g

Date/Time 9-2-21 | 16 e
Gross Weight 114+ 23 54 ¢

Avg. Gross Wt._ 14 3390

g
Dish Tare Wt. !4 3197 g4
Difference o-°193 g
Blank Weight _£-¢¥23 ¢
Particulate In
Rinse Weight & 0190 4

Transfer "Particulate In Rinse
Weight" to Box Number 1.

LDMS Entry
Sample No. __1?555-¢£
Run Number 2
Dish Number <!
Reagent Vol. __%0 ml
Date/Time 9-2-94 1 4-0¢

Gross Weight 1co- 6389 4

q-J-44 / 16 cv

Date/Time

Gross Weight 100 €385 ¢
Avg. Gross Wt. 1CT-£387 g
Dish Tare Wt. 1266149 4
Difference 0.0238 g4

Blank Weight . _C U0 > g

Particulate In

Rinse Weight _ 29335 4

Transfer "Pariiculate In Rinse
Weight" to Box Number 2.

PW 2

00 3 g

Date/Time

Gross Weight 183 -305¢
Avg. Gross Wt _{03-2068 2
Dish Tare Wt. _(©3-1822
Difference 0 060
Blank Weight _©-cu23
Particulate In s i
Rinse Weight = °%>7

Transfer "Particuiate In Rinse
Weight" to Box Number 3,

o -0a¢c7

Sample No. 15595 -9
Run Number 3

Dish Number ___B\O
Reagent Vol. %0 ml
Date/Time  “1-2-%4 lg cc
Gross Weight 1632035 g

Qfz2/a4q //:'f/'-‘

g

©w O

LDMS Validation __4-2-9Y |nitia|%/
U

R IF L G,

AB WS A
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INORGANIC LABORATORY

EPA Method 5 Particulate Gravimetric Sheet

Particulate On Filter

Project _AVzr T lanel ("”gﬂn‘( fers Analyst [
Sampling Location Stack Lﬁﬁ{mﬂ% § el Analysis Date(s) __ % -7 -94

Sampling Date £~ 25 414

Filter Type ._£sbersfass

Test Number !

LDMS Entry Initials

Project Number _ 944830 -s03

LDMS Validation q-7-G4 |nmais<%ﬁ

Sample No. 14 g_m - 8

Run Number /
Filter Number __3194

DatefTime 9:2-94 [9-¢<
Gross Weight 26765 g

Date/Time A-2-21 | 16100

Gross Weight 6. 672 4

Avg. Gross Wt. 26 7625
Filter Tare Wt 02 & 705!
Difference 000 574

©

(o]

Particulate On
Filter Weight @ " 00574 4

Transfer "Particulate On.

Sum particulate weights from
each box labeled "1" and
record in box labeled "T1."

AF 11600574 g

d
Filter Tare Wt 285%™ o | Filter Tare Wt _0 1 6LS€ g
) Cibesay . o (DSLO
Ditference g | Difterence g
0-00559
Particulate On Particulate On

Filter Weight" to Box Number 1.

Sample No, __IA 598 - & Sample No. _{28%5 9
Run Number < Run Number 3
Filter Number __ 222 6 Filter Number ___3252

DaterTime 9224 [2:05 | Datertime  9/2/94 [ 925
Gross Welght o -blio g Gross Welght o674 g

Date/Time 1 2% /"'-‘”’ Date/Time  9-2-94 [lsc®
Gross Weight 2 -67/° 9! GrossWeight 2674 g

Avg. Gross Wt_2_ 6710 Avg. Gross Wt. 0 674
g

o . 0DSLo

Filter Weigt 202559 | Filter Weight

Transfer "Particulate On Particulate On
Filter Weight” to Box Number 2.| Filter Weight" to Box Number 3.

Sum particulate weights from Sum particulate weights from
each box labeled "2" and each box labeled "3" and
record in box labeled "T2." record in box labeled "T3."

AF 2o op554A g| AF 3[0-025Co g

Total T1|C D 3734

Total 72 (0&-0 3019 gl Total T3[C-¢3380 |4

AS 105 A




Ipace@ ' INORGANIC LABORATORY

----------

o EPA Method 5 Particulate Gravimetric Sheet
Reagent Blanks

~ Project Nes7H /fm’/ C’”‘/" we forrs Analyst L
 Sampling Location _Fack baghunce /Tl Analysis Date(s) 92 -7
Sampling Date §-29-94
Test Number / TMe ¢.H-9¢
Project Number ___ 110530+ 503
Wet Catch Probe Wash
"| Type: [ Organic Condensibles (Extract.) | Type: [X] Gravimetric
: [ Inorganic (Residual) [ other
] other [0 Retain For Further Analyses
[C] Retain For Further Analyses
AT 12,
.| Reagent OT i © Reagent Bectfrrne
Volume ml Volume 100 ml
Date/Time ‘{-a-qj | a5 Date/Time A-2-a4 } 205"
ii Gross Weight %3 - 7135 9 Gross Weight __106- 32305 g
| ODateime _9-2-91 [ 1400 DateTime 279« | 1éroo
i Gross Weight __'03 7! ¢ g Gross Weight 106 "3 L g
;| Avg. Gross Wit 03 - 718 2 g Avg. Gross Wt 106 220D g
Dish Tare Wt. ___103 * 7182 0 Dish Tare Wt. __10¢ - 3197 g
1] Difference 0 VIO g Ditference . ©.ovo 3 g
| Blank Weight O Vv g Blank Weight C-vvv3 g
|

RS 0 comaed 0 e
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Qcc REPORT OF LABORATORY ANALYSIS

INCORPORATETD
THE ASSURANCE OF QUALITY

September 13, 1994

Mr. James Oswald

Northland Constructors

4843 Rice Lake Road

Duluth, MN 55803 .

RE: PACE Project N¢. 940830.502
Client Reference: Northland Constructors.

Dear Mr. QOswald:

Enclosed is the report of laboratory analyses for samples received
August 30, 1994.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact wus. '

Sincerely,

Mary Jo Connolly
Project Manager

Enclosures

1710 Dauglas Drive N An Equal Qpportunity Employer
Minneapois, MN 55422

TEL: 612-544-5543

FAX: B12-525-3366
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Mr. James Oswald

Page

pace

NCORPORATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

5 for page

Client Reference: Northland Constructors.

MDL
ND
RPD

Method Detection Limit
Not detected at or above the MDL.
Relative Percent Difference

4

FOOTNOTES . September 13, 1994

PACE Project Number: 940830502

1710 Douglas Drive N
Minngapelis, MN 55427
TEL: 672-544-5543
FAX: 612-525-3366

An Equal Oppartunity Employer
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Qcc° REPORT OF LABORATORY ANALYSIS

INCORPDODRATETD
THE ASSURANCE OF QUALITY

Mr. James QOswald QUALITY CONTROL DATA September 13, 1994 7
Page 4 PACE Project Number: 940830502

Client Reference: Northland Constructors.

Moisture content
Batch: 10 58259
Samples: 10 0198919, 10 0198927, 10 0198935, 10 0198943, 10 0198951
10 0198960

METHOD BLANK AND SAMPLE DUPLICATE:
100198919 Duplicate

- Method TIRI1 of
BParamater lUnitsg MDL BRlank Aggregate 10 0198919 RED
Moisture content % 0.1 ND 5.6 : 5.7 2%
1710 Douglas Drive N An Equal Gppontenity Employer

Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612-525-3368
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occ'D .
INCORPORATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

 Mr. James Oswald FOOTNOTES September 13, 1994
Page 3 for pages 1 through 2 PACE Project Number: 940830502

Client Reference: Northland Constructors.

MDL Method Detection Limit

v Douglas Orive N An Equai Opportunity Employer
Minneapolis, MN 55427 q pp ty Employ

\ TEL: 612-544.5543

| FAX: 612-525-3366
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ncc’ REPORT OF LABORATORY ANALYSIS

I'NC ORPORATED
THE ASSURANCE OF QUALITY

Mr. James Oswald September 13, 1994

Page 2 PACE Project Number: 940830502
Client Reference: Northland Constructors.

PACE Sample Number: 10 0198943 10 0198951 10 0198960
Date Collected: 08/29/94 (08/29/94 08/29/94
Time Collected: 10:45 13:00 14:30

Date Received: 08/30/94 08/30/94 08/30/94
Client Sample ID: TIR1 TI1R2 TiR3
Parameter Units _MDL . Rerycle  Recycle  Recyrle
INORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS

Moisture content % 0.1 6.2 7.0 6.3

The analyses of soil samples were performed 'as received’' and do not reflect
analyses on a dry weight basis unless indicated.

These data have been reviewed and are approved for release.

Mo M/

Mary Jo Coﬁnol]y
Project Manager

17106 Douglas Drive N An Equal Opportunity £mployer

Minrezapolis, MN $3322
TEL: 612-544-5543
FAX: 612-525-3366




o‘cc@’ REPORT OF LABORATORY ANALYSIS

INCORPORATED
THE ASSUAANCE DF QUALITY

September 13, 1994

Northland Constructors
PACE Project Number: 940830502

4843 Rice Lake Road
Dututh, MN 55803

Attn: Mr. James Oswald

Client Reference: Northland Constructors.

PACE Sample Number: 10 0198919 10 0198927 10 0198935

Date Collected: 08/29/94 08/29/94 08/29/94
Time Collected: 10:45 13:00 14:30
Date Received: 08/30/94 08/30/94 08/30/94
Client Sample ID: TIRY TiRZ . TIR3
. Parameter ; Units MDL = Aggregate Aggregate Aggregate
- INORGANTC ANALYSIS
INDIVIDUAL PARAMETERS '
. Moisture content % 0.1 5.6 4.9 5.2
i
1
1710 Douglas Drive N An Equal Dpportunity Employer

Minneapolis, MN 55422
, TEL: 612-544-5543
1 FAX: 612-525-3368
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APPENDIX C
Calculation Equations and Report Nomenclature
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Northland Constructors
Twig, Minnesota
PACE Project No. 940825.401

APPENDIX C

METHOD 5 CALCULATION SUMMARY

TEST 1

Baghouse Outlet Stack

Parameter
Date of Run
Sample Duration.(Minutes)

Barometric Pressure (inches Hg})
Static Pressure Of Duct (Inches H20)
Absolute Pressure Of Duct (Inches Hg)

Meter Coefficient

Pitot Tube Coefficient

Nozzle Diameter (Inches)

Area Of Nozzle Opening (Square Feet)

Average VAP

Average AH ,

Average Stack Temperature (°R)
Average Meter Temperature (°R)

Meter Volume (Cubic Feet)
Dry Standard Sample Volume (Cubic Feet)

Collected Condensate Volume {mis)
Volume Of Water Vapor (Standard Cubic Feet)
Moisture Content Of Flue Gas (% v/iv)

Weight Of Particulate {mg)
Particulate Concentration (GR/DSCF)

Source Gas Velocity (Feet Per Second)

Isokinetic Variation (%) .

Run 1
8/29/94
60

28.56
-0.75
28.50

0.999
0.843
0.249
0.000338

1.2274

2.09
769.50
539.40

458
42.98

722.0
33.98
44.15

27.3
0.00981597

92.8

104.3

Run 2
8/29/94
60

28.56
-0.75
28.50

0.999
0.843
0.249
0.000338

1.2099

2.02
766.46
537.54

45.11
42.47

575.0
27.07
38.92

30.2
0.01096913

90.1

96.6

PACE Incorporated
September 20, 1994

Run 3
8/29/94
60

28.56
-0.75
28.50

0.999
0.843
0.249
0.000338

1.2134

2.1
769.21
543.58

46.31
43.13

788.0
37.09
46.24

328
0.01173649

92.1

109.5
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PACE iIncorporated AIR. SAMPLING SECTION

Calculation Equations

EPA Method 2 Calculations
Flue Gas Linear Velocity
Vs=85.49xCpxwlAPx Ts
s XMg

Volumetric Flow Rates - ACFM, SCFM & DSCFM

Q=60xvgxA

528) ( P P
=ax| 22 s | = Qx17.647x| =%
G x[ T, Jx(zg.gzj * X(Ts]

Qsqg =st(1‘Bws)

Mass Flow Rate of Wet Flue Gas

4.995x Osd x Gy
mg =

Actual Gas Density

p= 0.04585 xPg xMg

Ts
Where:
A = Cross-sectionat area of duct at sample point (sq. #t.).
Bws = Water vaporin gas stream (proportion by volume).
Cp = Pitottube calibration coefficient.
Gg = Flue gas specific gravity relative to air, dimensionless.
mg = Mass flow rate of wet flue gas (LB/HR).
Ms = Molecular weight of wet flue gas (LB/LB-mole).
Ps = Absolute gas pressure of duct (Inches Hg).
AP = Velocity pressure measured by pitot tube (Inches WC).
Q = Actual flue gas volumetric flow rate (ACFM).
Qs = Volumetric gas flow at standard conditions (SCFM).
Qsg = Dry standard volumetric gas flow rate (DSCFM).
Ts = Flue gas temperature (°R).
Vs = Flue gas linear velocity (feet per second).
p = Actual flue gas density (LB/CF).  ~




PACE Incorporated AIR SAMPLING SECTION

Calculation Equations
EPA Method 3 Calculations

Dry Molecular Weight of Flue Gas

Mg = (0.44x %CO,)+(0.32x %0z )+(0.28 x(%N; + %CO))

- Wet Molecular Weight of Flue Gas

Ms = Mg x{1-Bys ) +(18xBys)

Percent Excess Air

%0z —(0.05x%CO)
%EA =1
% 00x((0.264X°/0N2)—°/002+(0.5X°/OCO)

Fuel F-factor (for comparison)

£ _20.9-%0,
°7  %CO,

Where:
Bws = Water vapor in gas stream (proportion by volume).
%CO = Carbon monoxide in gas stream (percent).
%C0O2 = Carbon dioxide in gas stream (percent).
%EA = Excess air for combustion (percent).
Fo = Fuel F-factor for results comparison.
My = Molecular weight of dry flue gas (LB/LB-mole).
Ms - = Molecular weight of wet flue gas (LB/LE-mole).
%N2 = Nitrogen in gas stream (percent).

- %02 = Oxygeningas stream (percent). .




PACE Incorporated

AIR SAMPLING SECTION

Calculation Equations

EPA Method 4 Calculations

Sample Volume, Standard Conditions

Pb+--—-

Veig =17.647 x Vi XY x _?_Ei

m

Volume of Water Vapor Sampled

V,, =0.047070 X Vi

Proportion of Water Vapor in Sampled Gas

Buwe =

Where:

Bws
AH

Po
Tm
Vi
Vm
Vsid
Vw
Y

Vw
+ Vs

Water vapor in gas stream (proportion by volume).
Orifice meter differential pressure (Inches WC).
Barometric pressure {Inches Hg).

Sampling train meter temperature (°R).

Tota! volume of liquid collected in sampling train (mls).
Volume of gas sample measured by gas meter (CF).
Gas volume corrected to standard conditions (DSCF).
Volume of water vapor in gas sample (SCF).

Dry gas meter calibration coefficient.
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! PACE Incorporated AIR SAMPLING SECTION

I Calculation Equations
EPA Method 5 Calculations

Sample Volume, Standard Conditions
Vstd = 17647me XYX ——
Isokinetic Variation

' TexV
| = 0.09450 § M

Particulate Concentration

Cs =15.432x[ Mn J
Vstd

N

Particulate Mass Rate

Where:
An = Cross-sectional area of nozzle opening (square feet).
Bws = Water vapor in gas stream (proportion by volume).
Cs = Particulate concentration of gas stream (GR/DSCF).
AH = OQritice meter differential pressure (Inches WC).
I = Isokinetic variation of sampling rate (percent).
: Mn = Total particulate collected in sampling train (grams).
~ Mp = Particulate mass flow rate (LB/HR).
Pp = Barometric pressure (Inches Hg).
Ps = Absolute gas pressure of duct (Inches Hg).
Qsd = Dry standard volumetric gas flow rate (DSCFM).
Tm = Sampling train meter temperature (°R).
Ts = Flue gas temperature (°R).
Vm = Volume of gas sample measured by gas meter (CF).
Vsta = Gas volume corrected to standard conditions (DSCF).
Vs = Flue gas linear velocity (feet per second).
Y = Dry gas meter calibration coefficient.
0 = Total sampling time of run-(minutes).




P AIR SAMPLING DEPARTMENT"
; ®

Cpre Calculation Equations
Nomenclature
A = Cross-sectional area of duct
An =Cross-sectional area of nozzle

B ws = Water vapor in gas stream, proportion by volume

Ca = Particulate concentration, actual, wet basis - GRZACF

Cp = Pitot tube calibration coefficient

Cs = Particulate concentration at dry standard conditions - GR/DSCF
%EA = Excess air, percent by volume

Fo =Fuelfactor

Gg = Sbeciﬁc gravity relative to air, dimensionless

| = [sokinetic variation, percent by volume

Mg = Molecular weight of flue gas, dry, Ib/lb-mole
mg = Mass flow of wet fiue gas, LB/HR

mp = Total paniculate collected, grams
mp = Particulate mass flow, LB/HR
Ms = Molecular weight of flue gas, wet, ib/ib-mole

Pp = Barometric pressure, uncompensated, inches of mercury

Pg = Stafic pressure of duct, inches of water

P s = Absolute gas pressure of duct, inches of mercury

Q = Actual flue gas volumetric flow rate, ACFM

Qgsd = Dryflue gas voiumetric flow rate corrected to standard conditions, DSCFM
Tm =Average dry gas meter temperature, °R

Ts = Average stack gas temperature, °R

(%] = Total sampling time, minutes

Vic = Total volume of liquid collected in impingers and desiccant, ml

V'm = Volume of gas sample measured by gas meter, cubic feet _

Vstd = Volume of gas sample corrected to standard conditions, dry standard cubic feet

Vw = Volume of water vapor in gas sample, corrected to standard conditions
Vs =Llinear velocity of flue gas, feet per second

Y = Dry gas meter calibration tactor

AH = Orifice meter differential pressure, inches of water

AP = Velocity pressure of flue gas, inches of water

8. =Actual gas density, pounds per cubic foot
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APPENDIX D
Test Procedures
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OXYGEN AND CARBON DIOXIDE CONCENTRATION (ORSAT)

Integrated gas samples are collected in 40 liter Tedlar™ bags and ultimately
transferred to an Orsat gas analyzer for oxygen and carbon dioxide analyses. A
PACE sampling train which meets or exceeds the specifications of EPA Method
3, 40 CFR 60, Appendix A is used to collect gas samples. Normally, gas
samples are collected at the exhaust of an EPA Method 4 or 5 sampling train
since this gas stream is moisture conditioned. Method 4 and 5 sampling
equipment is maintained and checked to assure no leaks occur between the
flue and the integrated gas sampler.

Gas samples are collected by drawing a portion of the stream through a
chemically resistant diaphragm pump and delivering it to the Tedlar™ bag at a
constant, settable rate depending on expected sampling time. At the conclusion
of sampling, the bag and associated hardware is sealed and labeled. When
multiple tests are to be performed, gas samples are often transferred to glass
gas collection tubes for storage. A portable oxygen analyzer is used for this to
ensure sample integrity.

Samples are analyzed by chemical absorption using an Orsat gas analyzer.
Following positive and negative leak checks of the gas analyzer, the system is
purged with the gas to be analyzed. The burret is filled with approximately 100
mls of sample gas and the exact volume recorded.. The sample line stopcock is
closed and the stopcock for the first bubbler containing carbon dioxide
absorbent is opened. Several passes are made, bubbling the sample gas
through the reagent and the absorbent is returned to the initial mark. The new
volume of the burret is recorded and an additional 1-2 passes are made to
verify total absorption. Similar procedures are used to quantify oxygen with the
same gas aliquot and oxygen absorbent.




-

PARTICULATE LOADINGS AND EMISSION RATES

Particulate emission rates were determined in accordance with EPA Methods 1-
5, 40 CFR 60, Appendix A. Using traverse points determined with EPA Method
1, a preliminary velocity profile was obtained with respect to the velocity
traverse, gas temperature, gas pressure and estimated moisture content. From
this data sampling nozzles of the appropriate diameter to ensure isokinetic
sampling were selected.

The particulate sampling train consists of a temperature controlled = lined
sampling probe equipped with a S-type pitot tube and Type K thermocouples to
monitor stack temperature and probe liner temperature. The sampling probe is
attached to a sample module which houses an all glass in-line filter and cyclone
assembly in a temperature controiled oven. The back half of the sampling train
consists of a series of three glass impingers followed by a tared desiccant-
packed drying column. The sample train is connected by means of a control

. and sampling umbilical cord to the control module. The control module houses

a temperature monitored dry test gas meter, a calibrated orifice, dual inclined
manometers, temperature controllers, and necessary flow rate control devices.

Particulate samples are collected by isokinetically extracting a sample gas
stream from the flue by means of the sampling probe and passing the stream
through the cyclone which collects larger, heavier particles. The sample gas
stream then passes through a 4 inch diameter Gelman Type A/E glass fiber filter
to collect finer particulates. The filter is followed by an ice-cooled impinger train
and a desiccant packed drying column which quantitatively collects all moisture
from the sample gas stream. The gas then passes through a leak proof rotary
vane sampling .pump and a dry test gas meter which integrates the sample
volume throughout the course of the test. A calibrated orifice is connected to the
gas meter outlet to facilitate sample flow rate adjustment.

Representative particulate samples are collected by sampling the centroid of
equal area sections of the duct for equal time periods. The sampling rate is
adjusted at each traverse point to ensure isokinetic sampling. Pre-programmed




field computers are used to facilitate rapid determination of the correct sampling
rate.

Integrated gas samples are collected concurrently with particulate samples to
determine a representative gas composition of the flue gas. Gas samples are
collected in Tedlar™ bags throughout the course of the particulate run and
analyzed with an Orsat gas analyzer.

At the end of each particulate run, the sampling train is disassembled and the
samples recovered. The sampling filter is transferred from the filter holder to its
dedicated petri dish. The probe nozzle is acetone rinsed, brushed, rinsed again
and the washings placed in a uniquely labeled polyethylene container. The
probe is similarly cleaned; acetone rinsed, brushed several times, rinsed again
and the washing transferred to the same polyethylene container. The filter
holder and cyclone are wiped free of silicone grease, acetone rinsed, brushed,
rinsed and these washings added to the probe wash container. The container
is tightly capped and the liquid level marked for transport. The impinger catch
volume is determined to the nearest milliliter using a graduated cylinder. f the
impinger catch is to be analyzed it is transferred to a separate polyethylene
container, capped, and the liquid level marked. The desiccant-packed drying
column is weighed in the field to the nearest 0.5 g and the weight of absorbed
moisture added to the condensate for moisture calculations.

Particulate samples are transported back to the laboratory, logged in, and
prepared for analyses. Filters are desiccated for 24 hours and weighed to a
constant weight and the results recorded to the nearest 0.1 mg. Probe wash
samples are evaporated at ambient temperatures to dryness in tared
evaporating dishes. They are then desiccated for 24 hours and weighed to a
constant weight. Results are reported to the nearest 0.1 mg.




0

WET CATCH ANALYSIS - ORGANIC CONDENSIBLES

Particulate concentrations reported in this document include gravimetric results
of both the dry catch and the organic wet catch. Organic condensibles were
collected in a series of three ice-cooled ali-glass impingers in the back half of
the Method 5 sampling train. The first two impingers were initially prepared with
100 mis of deionized water in each and the third impinger was dry. After
sampling, the volume of condensate in the impingers was determined and the
contents transferred to an air-tight polyethylene sample container.

‘The wet catch was analyzed for condensible organic particulate with the

chloroform/diethyl ether extraction. Three 25 mi portions of chloroform and
three 25 ml portions of diethyl ether were used to extract condensed organics
from the impinger catches (wet catch). The extractions were evaporated at
room temperature and desiccated to a constant weight. Gravimetric results
were then added to dry catch results to calculate particulate concentrations.
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APPENDIX E
Quality Assurance Data
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SAMPLING TRAIN CALIBRATION DATA




Northland Constructors ‘ PACE Incorporated
Twig, Minnesota September 21, 1994
PACE Project No. 940825.401

Air Sampling Department Calibration Report

Sampling Nozzle Calibration Data

Nozzle Number : 2-2
Date of Calibration 7/6/94

Calibration Technician: M. Wilson

Measurement Diameter
Position Inches

1 0.248
2 0.249
3 0.248
4 0.248
5 | 0.250

Average 0.249

The sampling nozzle is rotated and measured at 36 degree
Increments. Diameters are measured to the nearest 0.001".
All measurements must be within a range of 0.004".




lvl'2 Waoa0n aoyluQ abelaay

0666°0 JuBI0le07) Jajaiy abelaay
9/1°¢ £co0’t ¥62'0l S6L
121494 $000°1 LS0¢l S'6L
c9l'¢e ¢666°0 13 YA S'6L
[AANS $966°0 825°6 G'6l
960°¢ £966°0 SivEl G6l
OHV e SaInuIy 4, dwldl
JUBIDIHB0D  jusidiyjeo) auir] 1919\
AWYPUO . 191N sen pasde|3 1591 19M\
76°'8¢

ISEN oY

: EBle( uone.iqieD adyuQ pue Jalaly 1sa) g

yoday uoneiqiies uoioas Bujdwes niy

v661 ‘1¢ Jequiaideg
palesodiodu] 39vd

e 0'v0l
S'6L S'Lot
0LL S'E6
G6'q8 g'1ol
.8 5’66
onno ET]
4o ‘saamesadwa]
RWPW 1s9] Ai1g

© 1 @INssald oulswoseg

;ueIsIuY28 | uoneIqIEeD

000'01 051 0t 0G°€
000°0} SEL'0L 052
000'S G€0°G SL'L
000°S SEL'S 00'1
000°S ovL's 050
Hoqn) HI@An) DM Saudul
‘IOAJOIBN  '[OA 4918 HV “ssaid
IsaLlem  IsaLlug  Hig U0
¥6/9/L : uolielqieD Jo eleq

p-0 JeqQWNN 8jNPOR |01U0)

LOY'G280%6 "ON 108l0id JOVd
Blossuupy ‘Bimy

SJ0JONISUOY) PUBJYLON




[ -

[BEVLNS 3

Northland Constructors
Twig, Minnesota
PACE Project No. 940825.401

PACE Incorporated
September 21, 1994

Air Sampling Department Calibration Report

Pitot Tube Number :

Pitot Tube Calibration Data

11

Date of Calibration : 3/19/94
Calibration Technician: M. McDermott
| A Side Calibration
Calibration AP(standard) AP(S-type) Pitot
Trial No. Inches WC Inches WC Coefficient
1 0.495 0.680 0.845
2 0.800 1.105 0.842
3 1.110 1.540 0.840
4 1.330 1.845 0.841
A Side Average 0.842
B Side Calibration
Calibration AP(standard) AP(S-type) Pitot
Trial No. Inches WC Inches WC Coetficient
1 0.485 0.680 0.845
2 0.805 1.110C 0.843
3 1.110 1.535 0.842
4 1.335 1.850 0.841
B Side Average 0.843

Pitot Tube Coefficlent

0.842
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~ Asphalt Plant Rated Capacity

AIR SAMPLING DEPARTMENT

Asphalt Plant Information Sheet

Lo

7/ .
Company/Facility Name %»—f ? An A C;h:"df‘/:?l';rg
Address (Headquarters) YFyS i/(/?:c.ﬂ- L F. £/

SSHCS

Source Description/identification

/f:‘;/f'-:’/"f-?/"‘ .//é

A
61—.71;

Location at Time of Test (City. State) L2577’

7

Time at This Site _Z_*¢*X5

Plant Manufacturer ,/</49 _

Model No. S/ & FZ5C

Year Built S 7F7

= .
Date of Last Inspection _2 g7 -/ -/7 70

[ Naturat Gas
[ waste (prain) Oil

Dryer Fuel Typé:

Normal Fuel Usage Rate /0S5O drg £ Gallons/Ton,

[J No. ___ Fuel Oil

[ Propane
Eitine

E Other

LB/HR

541

537
2 9¢
Normal Asphalt Production Rate 245

] ves

Use of Recycled Asphalt Material:

Ve
TPH at an Aggregate Moisture of =2

Yo WIW

TPRH at an Aggregate Moisture of & % wiw
TPH at an Aggregate Moisture of __~_ % wiw
TPH at an Aggregate Moisture of a é Y% wiw
[JNo  Normal Proportion >°_ % wiw

Attach manufacturers infermation pertaining to production rate as a function of aggregate myisture content

[] Scrubber b1 Baghouse/Fabric Filter
(0 Spray Chamber [ Cyclonic [] Packed Tower Manufacturer /45/"!’_, SO~ &O
O ventwri O other No. of Sections z
Manufacturer No. of Bags (/55
Recycle of Scrubber Water %  Cloth Area Per Bag G/
Liquid Flow Rate GPM  Cleaning Mechanism ﬂ/m Tt
Rated Efficiency
Pressure Drop: Design _£F Normal <& Pressure Drop: Design & Normal _5_
Stack Type > Fe 2/ Height _ﬁi_ Diameter M;Trﬂow

Data Supplier Signature%%’ Titleﬂ"“-{' @aar. Date & ~<9-7Y

AS20: A




SOURCE OPERATIONAL DATA
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i
JUL @7 ‘94 B1:57PM PCA RIR QUALITY DIVISION P.3

ASPHALT PLANT OPERATING CONDITIONS DURING STACK TESTING 05/27/94
Test Date(s)

+ lant Mfr. & Model /s o SOLC FSST Typelcircle one) - Conventional
‘This plant is (circle one): @g} stationary Other:

'rollutlon Control Equipment(circle one): ‘Baghous? Venturi Scrubber ~ Wet Scrubber  Cyclone  Multicione

If wet scrubbing: %acrubber watcr recycled
 ist Model: AsH e f/g// S5O

‘vormal pressure %rgp across control equipment is Was control equipment operating normally
inches water during test? s

. 'ate & procedure of last mamtcnance/cle j of control eqmprnent
: P 4 _.yc’r”"( of ¥ -S-g

('/h,t«//_:‘;d A il 0r ,,o.,/,.,_ o e

, uel:
hemize all fuels and materials added to the combustion process during the test period. List fuel type used during
rmng (if ail, specify type]ﬁf:n 2. If other units of measure are used, specify and calculate appropriate heat input.

Test No._ | Fuel Input (Gal/hr) mgal(As Received) Heat Input (Btwhr)
] Run 1 SO50 K4 S92 D00 surge/ SO /00090 [,
i Run 2 /050 674 /22, 930 per g./ 37 I I A
Run 3 LSO GLH /02,000 ,,;,4,/ /0D /00,000 Ar
. the above fuel substantially the highest sulfur containing fuel normally bumed? __-<5 g T
Productlon specific fuel usage: (circle onc) measured or cubic foot/ton hot mix %, 2% gal/ton hot mix
0. of bumers: _/ Burner(s) rating: //{ /> ~MME TU/HR=100% setting
.| TestNo.____ % Recycle . Estimated % moisture of aggregate
, %R=Rucycle + (Aggregate + Recycle+Asphalt) (or aggregate & recycle)
) Run | SOR foom  TCF. Ay «:..‘z/ﬁ’.-/::. SEF e TE A
Run2 So 2 /uj){v RV IAY Y 2k A
Run 3 22 o 79 2 e 5‘72,«‘ S G oo 2. % /4&@
| Other Costrol Equipment Parameters Design Dariog Testing
; | Cleaning Cycles S L2 Oh /S Tre 0 Tome 2 See o Twe
Air to Cloth Ratios | & A/ C4/
i No. of spray bars including delivery pressure

Describe the logation of the thermocouples reading exiting dryer temperature: /'Zv’;; ﬁ_Q&z—
: HAuigen A ain) téofyé Loze

Plant Operator's Certification: I certify that the information submitted herein is accurate and correct and that no

. 1formation requested was withheld from the Division Manager.
‘oY et Ao@//% ,Phone: (2/8) 722 ~F /7%

" lote: All information required must be completed and submitted as part of the performance test. Failure to submit
the required information will result in an incomplete performance test report.
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JUuL @7 ‘94 B1:57PM PCA RIR QUALITY DIVISION
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FUEL MSDS SHEETS



]
1-218-722-4568 NOPTHLQND CDNSTRUCT

6249233 LU PR 283 PO2  AUG 32 '94 15:88
- :'IE' . .'. REME r " ‘l .E .
. ’ . - ‘:) n “.n- 3 .
n-sdtaua
MATERIAL SAFETY !UTANI\
* @ DATA SHEET (CARADA-ENGLISR)
- g

nSDS NO: . o*ToGuSc

R I . Sy
1

A : T T
MANUFACTURER/SUPPLIBR: TMERGESCY HEALTH INFORMATION:: :1'}(312):856~8371

|
canads : - {U.8.A:) -

:::::uum.company Ltd. EWBRGENCY SPILL INFORMATION:iA:d. 4613%! sss-sssd

240 - & Avanye 3,W. CANUTEC (Cansdd)
P. O, Box 200, Scation M OTHER PRODUCT SAFETY INTORMATION; 1-{312)- 85%—5&30

Calgery, Alberta TP 2KB . (u.8.a.) !

1 COMPONENTS: COMPONENT --WT% CAS Ko, © ACGIN-TLV' ;

MPORTANT Butane 100 106=97-8 TWA 800 pp- 3

WARNING STATEMENT: estrencly {lemmable, Conprested gas.. aiqh vapor eoncgntra ens
can cause Readaches, dizziness, drowsiness and-nguses., Cont:
vith liquid causes frostdbite.

APPEARANCE AND ODOR: Colorless gas; natural gas odor. '

HEALTH HAZARD INFORMATION

EYE ©tpntTLE Ar
EFFECT: Liquid can cause burns similar te frcitbiil. R

FIRST AID: Contsct with liquid: tmnedtlteli flush eyes vith plenty of vater tor at .
least 1§ minutes, then get imnediate nodxcal atttng:qn.hamu

- s zr-

PROTECTION: Wear Chemical goggles, ERT AR ;{@ﬁ§§$§
g 4 it
SKIN 3 I
‘ REVRNI Al g8 ';u'a .':'
EFFECT: Liquid can cause burng similar to trostblte. '

- r.__.'} . U",vggg‘ Pt
PIRST AID: Contact with ligquid: immediately flush with plenty ofutepzdﬁﬁkter~ T

(105-115°F; 41-46°C}. DO NOT USE HOT WATBR. -Get: prompt.nadzcaxqg;
attention.

- P o u\'u": ‘F!'L';
PROTECTION: As nesded to prevent contact with liquid - vear clovel. xqptrvxous '
clothing and face shield, )

TNHALATION L J%ﬁtush',iig-

EFFECT: High vapor concentrations cas cause headaches, diztanoss drovsiness and
nausea. Asphyxiant {n high concentrations, B8ee Toxicology sectxon<

PIRST ALID: 17 adverse effects occur, remove to upcontaminated area.. .Give oxygqn if
breathing {s difficult, Get immediste medical attention.

PROTECTION: If ventilation s insdequate, ume sypplied-sir respirstor,

INGESTION

ZFPECT: Not applicable,

PIAST AID:  Not applicable,




*L

(11}

' 1-218-722-4568 NORTHLAND CONSTRUCT 283 PB3 AUG 38 '94 13:25
624-JL33 b noot
‘BUPANE; N=BUTANE

MSDS NO: 04006534

PAGE 02 OF 03 e

PIRE AND EXPLOSION INTORMATION

i
PLASHPOLINT: -60°c, (-76°F), (cc) O S |
i

FLAMMABLE LIMITS: UPPER: 8.4% ULOWER: 1.8% ;-\.»::_.s.‘:-”.‘-.:12!".'7'.1'-’ a;
AL 1
AUTOIGNITION TEMPERATURE: 430°C, (806°F) . e e

. . '-.rui.'.i"u_.'-' '
EXTINGUISHING MEDIA: Stop flov of gas if possible; If not, allqv;zp;hm;a;ugnoﬂﬂog
direct vater into liquid spill. Dry chemicalycanibatnsed, .

UNUSUAL FIRE AND EXPLOSION HAZARDE: Product gives off vapors thatvsretheaviem than
ajr vhich can travel considerable distances to. a.source of .{gnition and
flashback. Extinguishment of fire before source of vapor is shut off can
create an explesive mixture in air. Extremely:tlammablervepor/eiry: ...
aixtyres ferm. S AN gy T

[T i
g o0

PRECAUTIONS: Keep avay from ignition iources {e.q., hcat{‘iparks and open_flsses).
' Use with adequate ventilation. Ground and bond 4ll lines and equipment.
E -0

i
REACTIVITY INPORMATION

]
DANGBROUS REACTIONS: Avoid chlorine, fluorine, and other strong oxidisers, _
STABILITY: Stable. ' o S T S

L -'—_-‘.4 e

CHEMICAL AND DHYSICAL PROPERTIES .. . . .-

BOILING POINT: <~0.5°C (3l°r) ] B
MELTING POINT: <138°C, (~27%9)
SPECIPIC GRAVITY (WATER » 1}): 0.6 '

VAPOR FRESSURE: 2131.7 kPa (2.latm) @ 21.1°C.
VAPOR DENSITY (AIR = 1): 2,11

SOLUBILITY IN WATER: §light (3.15 Cm3 gas/100 Cm} vater st 0°C).

'STORAGE AND ENVIROMMENTAL PROTECTION

STORAGE REQUIREBMENTS: OQutside storage is recommended. Btore in cool, dry,
vell-ventileted area. Do not store in aress containing
flamagble or combustible products. Do not:storeat or aboye
120°F (49+C). ooy Al e

SPILLS AND LEAKS: Remove or shut off all sources of ignition, : Kater spray can bd

used to absord vapors. e T AR s :

WASTE DISPOSAL: Vent vapor at s safe locstion., Insure digsipation-of gas belov.the
lover explosive limit, Consult local ordinances for compliance.

SPECIAL PRECAUTIONS: Avoid strong oxidizers. . :

R LUNCRS § h

Stan M T 7:“:-
i
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Notification Of Intent To Test

For Sampling To Be Performed At:
Northland Constructors
4843 Rice Lake Road
Duluth, Minnesota
During The Week Of August 1, 1994

Submitted By:
PACE incorporated
Air Sampling Department
1710 Douglas Drive North
Golden Valley Minnesota 55422

Submitted on July 6, 1984




Source Emissions Test Plan

Date Submitted:
Date Revised:

Scheduled Test Dates:

July 6, 1994
July 8, 1994

Week Of August 1, 1994 (Rice Lake Road
Plant/Source No. 1)

General Information

Emissions Facility:

Test Contact:
Phone Number:

Facility Contact:
Phone Number:

Permit File No.:

Reason(s) For Test:

Northland Constructors Of Duluth, Inc.
4843 Rice Lake Road
Duluth, Minnesota 55803

Hot Mix Asphait Plant And Air Pollution Control
Equipment

James Oswald
(218)-722-09385

Scott Seely
(218)-343-1925
2086A-89-0OT-1

Emissions Compliance Requirement
(Rice Lake Road Plant/Source No. 1}

Testing Firm:

Project Contact:
Phone Number:

PACE Incorporated
1710 Douglas Drive North
Minneapolis, Minnesota 55422

Curt Stock
612-525-3349




[

Testing Requirements

Source Source Test Test Emission Applicable
No. Identification | Constituent Methods Limit Rule or Reg.
1 Baghouse Vol. Airflow | EPA Method 2
Stack
1 Baghouse Os, CO»2, N2 | EPA Method 3B
Stack
1 Baghouse Moisture EPA Method 4
Stack
1 Baghouse Particulate EPA Method 5 0.04 Minn. Rules part
Stack Matter GR/DSCF 7005.2020,
- Subp. A, & 40
CFR 60, Subp I.
1 Baghouse Opacity EPA Method 9 20% Minn. Rules part
Stack 7005.2020,
Subp. B. & 40
CFR 60, Subp I

Process Description and Operating Conditions
Operating Information:

The objectives of this project are to quantify particulate emissions and compare
them to applicable air emissions regulations stipulated by Minnesota Rules.
During operation of the emission facility and air pollution control equipment,
Northland Constructors operators shall maintain the pressure drop across the
baghouse at a minimum of six inches water and a maximum of 10 inches water.

-Process Description:

The hot mix asphalt facility is a Astec model No. PDDC-835C
manufactured in 1989. The plant uses a double barrel drum mix with a
manutactures rated drying capacity of 325 Tons/HR. at 5% moisture.
Propane is the fuel used with a heat input capacity rated at 116 million
BTU/HR.

An Astec PBH-50 baghouse is used for pollution control equipment. The
baghouse uses a air pressure drop with a range of 0-20 inches of water to
monitor the control equipment. The stack has an inside diameter that measures 3
x 4 feet and has a rated flow of 50,000 ACFM at 325°F. Flue gases are pulled
through the system with an induced draft fan and exhausted through the 20 foot
stack to atmosphere.



]

Sampling Location Information:

Hot Mix Asphait Plant Stack

Stack Type:

Duct Dimensions:

Distance To:

Upstream Disturbance:
Downstream Disturbance:

A na o

Steel (vertical)
45 x 30 Inches (Rectangular)

75 Inches (2.08 Duct Diameters)
19 Inches (0.53 Duct Diameters)

Approx. Flue Gas Temp.: 325°F
Approx. Flue Gas Moisture: 5% viv
Approx. Volume Gas Flow Rate: 50,000 ACFM
Approx. Gas Composition: 16% 0,, 4%CO, B80%N,
Presence of Cyclonic Flow: Not Expected
. Process Monitoring Parameters
Source Process Monitoring Normal
No. Parameter Method Range
1 Baghouse Pressure drop Min. 6 inches
in water Max. 10 inches
1 Heat input Million BTU/HR 116 milion BTU/HR |
| 1 Dryer Mix [ Tons/HR 1210 Tons/HR |
Testing Methods
Parameter|{ Test Method Reference | No.of | Length | Minimum | Report | Detection
| . Runs | of Run | Vol./Rate | Units Limit
Locate Test| EPA Method 1 40 CFR 60,
Ports & Trvs Appendix A 1 NA NA NA NA
Point .
Volumetric | EPA Method 2 40 CFR &0, ACFM
Airflow Appendix A 3 NA NA SCFM 4 FL./Sec.
DSCFM
Gas EPA Method 3B 40 CFR 60, % vV
Composition Appendix A 3 1 Hour 30 Liters Mole. Wt. | 0.1 % v
Orsat Y%EA
Moisture EPA Method 4 40 CFR 60, 3 1 Hour 0.5 CFM % VN 0.3% vN
Content Appendix A Mole. Wt.
Total EPA Method 5 40 CFR 60, 3 1 Hour 30 DSCF | GR/DSCF
Particulate Appendix A LB/HR 0.0001
GR/DSCF
Opacity EPA Method 8 40 CFR 60, 1 1 Hour Every 15| Percent 0 Min.
Appendix A Seconds. 100 Max.
240 Total
Readings




¢ By

Sampling Information:

EPA Method 1:

Port Location: Meets Criteria
No. Of Test Ports: 6
No. of Traverse Points: 24
EPA Method 2:
Pitot Tube Type: S-Type
Pressure Device: U-Tube
Temp. Measurement: Type K Thermocouple
EPA Method 3:
Sampling Method: Integrated
Gas Analyses: Orsat
EPA Method 4:
Sampling Method: Impinger
EPA Method 5:
Probe Material: Glass _
Filter Media: Gelman Type A/E Glass Fiber Filter
Impinger Reagent: Deionized Water
Clean-up Reagents: Acetone and Deionized Water

Sampling Equipment: PACE Manufactured Trains Designed In
Accordance With APTD 0581

Sample Time Per Run: 60 Minutes

Number Of Runs: Three

Back-half Analyses: Organic Condensibles

EPA Method 9:
Opacity One One-Hour Observation For Source No. 1
Fuel And Aggregate Samples :

Fuel and aggregate samples will be gathered during each run in the
proper percentages and sent to Galbraith Laboratories for analyses.
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@ ve
- CERTIFICATIONS REQUIRED FOR PERFORMANCE TEST REPORTS

| VOTE: Al performance test reports must contain a certification by the responsible parties that the test results have
doeen reported accurately, that the field data is a true representation of the sampling procedures, and that the process
data is a true indicator of the operating parameters of the emissions unit at the time of the performance test. (Ref. Minn.
| Rules pt. 7017.2040). Performance test results will not be accepted without certification of the report..

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling
J yrocedures:

"I certify under penalty of law that the: sampling procedures were performed in accordance with the approved
est plan and that the data presented in this test report are, to the best of my knowledge and belief, true, accurate,
and complete. All exceptions are listed and explained below."

I signature: M% -—Z— Printed Name of Person Signing: @ viis A Stock

Title: Sc/{«’e/l/.sar A~ .,v-fznp/,wg Date: 9~-2/-9%

l ). Certification of analytical procedures by the person responsible for the laboratory analysis of field
samples:

] 'T certify under penalty of law that the analytical procedures were performed in accordance with the
requirements of the test methods and that the data presented for use in the test report were, to the best of my
nowledge and belief, true, accurate, and complete. All exceptions are listed and explained below.”

Slgnature & ] Printed Name of Person Signing: L,,\.-\rl“; 4. ?..«ovx.r

Title: N\ﬁals ])gp{'c SUmAv.m( Date: “(\ZA Cu—\

* 3, Certification of test report by the senior staff person at the testmg company who is responsible for
compiling and checking the test report:

'T certify under penalty of law that this test report and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
=valuated the test information submitted. Based on my inquiry of the person or persons who performed

| sampling and analysis relating to the performance test, the information submitted in this test report is, to the best
of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below.”

- Signature: é 2/{‘,% "( %)C Printed Name of Person Signing: @w/u's M Shock

Title: S pervise ~ Al r Sennpliorg Date: @-‘a‘ll* 7Y
I ] ¥ -

-

4. Certification of test report by owner or operator of the emission facility:

"I certify under penalty of law that the information submitted in this test report accurately reflects the 6perating
conditions at the emission facility during this performance test and describes the date and nature of all
¢ operational and maintenance activities that were performed on process and control equipment during the month
4 prior to the performance test. Based on my inquiry of the person or persons.who performed the operational and
maintenance activities, the mformatln submltted in this test report is, to the best of my knowiedge and belief

l true, accurg

“Signature: z 47"’"— Printed Na 7fPers Signing: Qﬁi’hES LHOLM;EEI,
Irme: ~_PEES. Date. 9 )z






