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RESULTS OF A SERLES OF SOURCE EMISSION TESTS 
PERFORMED ON THREE HUNTINGTON ENERGY SYSTEMS INC. 

REGENERATIVE THERMAL OXIDIZERS AT 
LOUISIANA-PACIFIC CORPORATION 

HAYWARD, WISCONSIN 
February 16-18,1994 

MMT Report Number: 10057 
MMT Project Number: 953 1 

Report Issued. March 23, 1994 

1 INTRODUCTION 

MMT Environmental Services, Inc. (MMT) was contracted by Huntington Energy Systems Inc. to  
perform a series of source emission tests on three Huntington regenerative thermal oxidizers (RTO) 
installed at the Louisiana-Pacific Corporation facility in Hayward, Wisconsin. This report presents 
the results of the test program along with all substantiating documentation. 

The test program was performed at the request of Mr. Gary Geisler of Huntington Energy Systems 
Inc., Schaumburg, Illinois Mr Darr Pace represented Huntington Energy Systems Inc. at the 
Hayward, Wisconsin test site. Mr. Pace was responsible for determining when the tests would be 
performed and also for documenting the process operation during the various test periods. No 
process data is included in this report. The MMT sampling team consisted of Messrs. Ted Gibbons, 
Bill Anderson and Alan Trowbridge. 

No problems were encountered during sample acquisition or analysis. Based on a review of the 
entire test proceedings, it is Mh4T's opinion that the results presented herein are accurate and can 
be used for engineering purposes. 

. 

2 TESTRESULTS 

The RTO installed on the Line # I  Dryer was tested for particulate destruction efficiency on February 
16, 1994. The results of this test are summarized Table 2.1. 

On February 18, 1994, volumetric flow rate tests were performed at the inlet and outlet of the RTO's 
installed on the Line %2 Dryer and the Line #2 Press. Table 2.2 presents the results of the volumetric 
flow rate measurements. 

The solid particulate matter collected during each ofthe three particulate emission tests performed at 
the Line #1 Dryer, RTO inlet was analyzed for sulfur and salt (calcium, magnesium, sodium and 
potassium) content. The results of the sulhr analyses are presented in Table 2.3 and the salt content 
results are presented in Table 2.4. 
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Table 2.3: Sulfur Emission Test Results 
Louisiana Pacific Corporation, Hayward, Wisconsin 

Line # I  Dryer, RTO Intet, February 16, 1994 

Parameter Run#1 Run#2 Run#3 Average 

Effluent Flow Rate, d s c h  68,108 65,265 65,305 66,226 
Dryer Effluent Sulfur Concentration: 

grains per dry std. cubic foot 0.00046 0.00034 0.00043 0.00041 
micrograms per dry std. cubic meter 1046 77 1 1027 948 

Dryer Sulfur Mass Emission Rate, Ibhr 0.27 0.19 0.25 0.24 

- 

.. 

Table 2.4: Salts Emission Test Results 
Louisiana Pacific Corporation, Hayward, Wisconsiin 

Line #I Dryer, RTO Inlet, February 16, 1994 

Parameter R u n H  Run#2 Run#3 Average 

Effluent Flow Rate, dscfm 68,108 65,265 65,305 66,226 
Dryer Effluent Salt Concentration: 

Calcium, gr/dscf 0.00081 0.00083 0.00117 0.00094 
Magnesium, grldscf 0.00015 0.00016 0.00015 0.00015 
Sodium, gr/dscf 0.00479 0.00471 0.00434 0.00461 
Potassium, gr/dscf 0.00435 0.00471 0.00413 0.00440 

Calcium, pg/dscm 1,843 1,840 2,774 2,152 
Magnesium, pgldscm 349 360 3 60 356 
Sodium, pg/dscm 10,957 10,789 10,275 10,674 
Potassium, pgldscm 9,961 10,789 9,761 10,170 

Calcium, lbhr ' 0.47 0.45 0.68 0.53 
Magnesium, Ibhr 0.09 0.09 0.09 0.09 
Sodium, lblhr 2.80 2.64 2.51 2.65 
Potassium, Ibhr 2.54 2.64 2.39 2.52 

Dryer Effluent Salt Concentration: 

Dryer Salt Mass Emission Rate: 

4 



3 TEST PROCEDURES 

In order to determine the pollutant emission rate from stationary sources, the Environmental 
Protection Agency (EPA) has established a series of reference methods which specify the manner in 
which tests must be performed. These reference methods are found in the Code of Federal 
Regulations (40 CFR 60) under Title 40 "Protection of the Environment"; Chapter 1 "Environmental 
Protection Agency"; Subchapter C "Air Programs"; Part 60 "Standards of Performance for New 
Stationary Sources"; Appendix A "Reference Methods". Unless otherwise noted, the tests presented 
in this report were performed according to the EPA Reference Methods as revised on July 1, 1992. 
A brief description of the test procedures used follows. 

3.1 SAMPLING POINTS 

The number of sampling points and their location with in the source stacWduct was determined 
per EPA Method 1 which is entitled "Sample and velocity traverses for stationary sources". In 
this method the number of sampling points is based on the length of straight, undisturbed flow 
both before and after the sampling port location. Site specific data is presented in Figures 3.1 
through 3.6. 

- 
3.2 EFFLUENT VOLUMETRIC FLOW RATE 

The effluent volumetric flow rate was determined per EPA Method 2 which is entitled 
"Determination of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity 
pressure (head) and temperature data were obtained by traversing each of the sampling points 
defined by EPA Method 1. This data along with gas density @PA Method 3 )  and moisture content 
@PA Method 4) data was used to calculate the gas velocity at each sampling point. The source 
volumetric flow rate was calculated by multiplying the average gas velocity by the stacWduct cross- 
sectional area at the point of measurement. 

3.3 EFFLUENT COMPOSITION AND MOLECULAR WEIGHT 

The density of the effluent was determined per EPA Method 3 which is entitled "Gas analysis for the 
determination of dry molecular weight". One gas sample was collected during each test run. The gas 
samples were analyzed for carbon dioxide and oxygen concentrations with a standard Orsat analyzer 
using commercially prepared solutions. For calculations of gas density the balance of the gas was 
assumed to be nitrogen and carbon monoxide. 

... 

, 
i 

3.4 EFFLUENT MOISTURE CONTENT 

The effluent moisture content was determined per EPA Method 4 which is entitled "Determination of 
moisture content in stack gases". Data for making the gas moisture content determinations was 
collected simultaneously with each EPA Method 5 particulate test run. The gas moisture content 
was calculated from the mass and/or volume of liquid collected in the Method 5 sampling train cold 
box impingers and the volume of gas sampled. 

The moisture content for non-particulate tests was determined from wet and dry bulb temperatures 
using standard psychometric techniques (EPA Method 4 alternate method). 

- 
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stack Cross-Sectional Dimension; 
Traverse diameter, inches ................. 66.0 

Before ports, inch ............................. 170 

Before ports, stack diameters ............. 2.6 
M e r  ports, stack diameters ............... 1.1 

,ength of straight, undisturbed flow; 

M e r  ports, inch ................................. 72 

Number of particulate sampling points; 
Required by EPA Method 1 ................. 24 

Number of points per port ............... 12 

Minutes per point ............................... 2.5 
Minutes per test run .......................... 60.0 

Actually used ....................................... 24 
Number of ports ............................... 2 

Particulate test sampling time; 

Number of Traverse Inside Wall 
1 ................ 2.1 ................. 1.4 
2 ................ 6.7 ................. 4.4 
3 .............. 11.8 ................. 7.8 
4 .............. 17.7 ............... 11.7 
5 .............. 25.0 ............... 16.5 
6 .............. 35.6 ............... 23.4 

. 7 .............. 64.4 ............... 42.6 
8 .............. 75.0 ............... 49.5 
9 .............. 82.3 ............... 54.3 
10 ............. 88.2 ............... 58.2 
11 ............. 93.3 ............... 61.6 
12 ............. 97.9 ............... 64.6 

Port  B 

SAMPLING SITE SCHEMATIC 

Inlet Sampling Ports 

, / ,  Process 
k ::: 

-From 
-I OL 12" I T A -  ._  . I U  

Not t o  Scale 
Outlet Manifold 
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Stack Cross-Sectional Dimension; 
Traverse diameter, inches ................. 81.5 

6, March 23. 1994 

Number of particulate sampling points; 
Required by EPA Method 1 ................. 16 

Length of straight, undisturbed flow; 
Before ports, feet ................................ 46 
After ports, feet .................................. 35 
Before ports, stack diameters 6.8 
After ports, stack diameters ............... 5.1 

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

~~ 

Actually used ....................................... 12 

Number ofpoints per port ................. 6 
Number ofports ............................... 2 

Particulate test sampling time; 
Minutes per point ............................... 5.0 
Minutes per test run .......................... 60.0 

Point Percent Inches from 

1 ................ 4.4 ................. 3.6 
Number of Traverse Inside Walls 

2 .............. 14.6 ............... 11.9 
3 ............. 29.6 ............. 24.1 
4 .............. 70.4 ............... 57.4 
5 .............. 85.4 ............... 69.9 
6 .............. 95.6 ............... 77.9 

ort B 

Port A 

SAMPLING SITE SCHEMATIC 

Outlet Sampling Ports 

Not t o  Scale 
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Figure 3.3 Site Description Form 
Louisiana-Pacific Corporation, Hayward, Wisconsin 

Line #2 Drver. RTO Inlet Flow Rate Test, February 18,1994 

Stack Cross-Sectional Dimension; 

Length of straight, undisturbed flow; 
Traverse diameter, inches ................. 66.0 

Before ports, feet ................................ 25 
After ports, feet .................................. 76 
Before ports, stack diameters ............. 4.5 
M e r  ports, stack diameters ............. 13.8 

Number of velocity sampling points; 
Required by EPA Method 1 ................. 16 

Number of ports ............................... 2 
Number of points per port ............... 12 

Actually used ....................................... 24 

Number of Traverse Inside Wall 
1 ................ 2.1 ................. 1.4 
2 ................ 6.1 ................. 4.4 
3 .............. 11.8 ................. 7.8 
4 .............. 17.7 ............... 11.7 
5 .............. 25.0 ............... 16.5 
6 .............. 35.6 ............... 23.4 
I .............. 64.4 ............... 42.6 
8 .............. 75.0 ............... 49.5 
9 .............. 82.3 ............... 54.3 
10 ............. 88.2 ............... 58.2 
11 ............. 93.3 ............... 61.6 
12 ............. 97.9 ............... 64.6 

o r t  B 

SAMPLING SITE SCHEMATIC 

n Inlet Sampling Ports 

I 
I From 

Process 

J 
16' 25' 

I -  Inlet Manifdd 
Not t o  Scale 

8 



Stack Cross-Sectional Dimension; 

Length of straight, undisturbed flow; 
Traverse diameter, inches ................. 8 1.5 

Before ports, feet ................................ 4 6  
M e r  ports, feet .................................. 35 
Before ports, stack diameters ............. 6.8 
M e r  ports, stack diameters ............... 5 1 

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION 

Number of velocity sampling points; 
Required by EPA Method 1 ................. 12 
Actually used ....................................... 12 

Number ofports ............................... z 
Number ofpoints per PO rt ................. 6 

Point Percent Inches from 
Number of Traverse Inside Walls 

1 ................ 4.4 ................. 3.6 
2 .............. 14.6 ............... 11.9 
3 ............. 29.6 ............. 24.1 
4 .............. 70.4..: ............ 57.4 
5 .............. 85.4 ............... 69.9 
6 .............. 95.6 ............... 77.9 

o r t  B 

SAMPLING SITE SCHEMATIC 

Outlet Sampling Ports 

Not t o  Scale 
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Figure 3.5 Site Description Form 
Louisiana-Pacific Corporation, Hayward, Wisconsin 

Line #2 Press, RTO Inlet Flow Rate Test, February 18,1994 

SAMPLING LOCATION DATA 

Stack Cross-Sectional Dimension; 

Length of straight, undisturbed flow; 
Traverse diameter, inches ................. 53.5 

Before ports, feet ................................ 25 
After ports, feet .................................. 38 

After ports, stack diameters ............... 8.5 
Before ports, stack diameters ............. 5.6 

Number of velocity sampling points; 
Required by EPA Method 1 ................. 16 
Actually used ....................................... 24 

Number of ports ............................... 2 
Number of points per port ............... 12 

SAMPLING POINT LOCATION W I T "  STACK CROSS-SECTION 
Point Percent Inches from 

Number of Traverse Inside Wall 
1 ................ 2.1 ................. 1.1 
2 ................ 6.7 ................. 3.6 
3 .............. 11.8 ................. 6.3 
4 .............. 11.7 ................. 9.5 
5 .............. 25.0 ............... 13.4 
6 .............. 35.6 ............... 19.0 
I .............. 64.4 ............... 34.5 
8 .............. 15.0 ............... 40.1 
9 .............. 82.3 ............... 44.0 
10 ............. 88.2 ............... 47.2 
1 1  ............. 93.3 ............... 49.9 
12 ............. 91.9 ............... 52.4 

Points 

Po% A 

SAMPLING SITE SCHEMATIC 

Inlet Sampling Ports 

I 
I I J -From 

a Process fm I - 
25' 

Kc' i Outlet Manifold 
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Stack Cross-Sectional Dimension; 

Length of straight, undisturbed flow; 
Traverse diameter, inches ................. 76.0 

Before ports, feet ................................ 33 
After ports, feet .................................. 35 

After ports, stack diameters ............... 5.5 
Before ports, stack diameters ............. 5.2 

March23, 1994 MMTRept#10057 

Figure 3.6 Site Description Form 
Louisiana-Pacific Corporation, Hayward, Wisconsin 

Line #2 Press, RTO Outlet Flow Rate Test, February 18,1994 

Number of velocity samplig points; 
Required by EPA Method 1 ................. 16 

Number ofports ............................... 2 
Number of points per port ................. 6 

Actually used ....................................... 12 

Point Percent Inches from 
Number of Traverse Inside Walls 

1 ................ 4.4 ................. 3.4 
2 .............. 14.6 ............... 11.2 
3 ............. 29.6 ............. 22.4 
4 .............. 70.4 ............... 53.6 
5 .............. 85.4 ............... 64.8 
6 .............. 95.6 ............... 72.6 

o r t  B 

SAMPLING SITE SCHEMATIC 

Outlet Sampling Ports 

Not to  Scale 
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3.5 EFFLUENT PARTICULATE CONCENTRATION 

The effluent particulate concentration was determined per EPA Method 5 which is entitled 
"Determination of particulate emissions from stationary sources". For each test run, particulate 
matter was isokinetically withdrawn from the gas stream at each of the EPA Method 1 defined 
sampling points and collected on a glass fiber filter which was maintained at constant temperature 
(248i25'F). Water vapor, organic vapors and inorganic vapors which passed through the filter 
were collected in an impinger trap which was ice-cooled to maintain an exit temperature of not 
more than 68'F. 

The EPA Method 5 sampling train (Figure 3.7) includes a heated sampling probe with attached 
nozzle, thermocouple and S-type pitot tube. The probe attaches to the front sample case (hot box) 
which houses a glass cyclone (optional) and an all-glass in-line filter holder in a temperature 
controlled environment. The front sample case is connected to the back sample case (cold box) 
which houses a series of glass impingers and a desiccant column in an ice bath. The back sample 
case is connected to the control unit which contains the sample vacuum pump, gas meter, pressure 
and temperature indicators and all operating controls. 

A representative particulate sample was acquired by sampling for equal periods of time at the center 
of a number of equal area regions within the stack/duct. At each sampling point the gas velocity 
head and temperature were measured and the sampling rate rapidly adjusted to isokinetic conditions 
with the aid of a nomograph or programmable computing device. Sample gas drawn into the nozzle 
flowed through the probe to the glass fiber filter where the solid particulate matter was collected. 
The gases then passed through the ice-cooled condenser (impingers and desiccant column) which 
quantitatively removed all moisture and condensable particulate matter from the gas stream. The gas 
then passed through the vacuum pump, the dry test gas meter and the calibrated orifice. 

Leak checks to detect any dilution air being pulled into the sampling line were performed at the 
beginning and end of each test run and also when and if any sample line connections were broken. 

After completion of each test run, the sampling train was removed to the clean-up area for sample 
recovery. The filter was removed from the filter holder and placed in Container #I .  Particulate 
matter collected in the nozzle, probe and all connecting glassware in front of the filter was 
quantitatively transferred to Container #2 by means of a distilled water wash followed by an acetone 
wash. A stiff brush was used in the probe cleaning step to help dislodge deposits. 

The liquid collected in each of the impingers (desiccant column excluded) was measured and 
transferred to Container #3. The impingers and all connecting pieces between the filter paper and the 
desiccant column were then rinsed twice with distilled water and these rinsings were added to 
Container #3. These same pieces were then rinsed twice with acetone and these rinsings were placed 
in Container #4. The desiccant column was then weighed and its contents transferred to a waste 
desiccant container. Samples of the rinse solutions (water and acetone) were retained as analytical 
blanks. 

12 
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3.7 
Figure% Particulate Sampling Train Description 

Louisiana-Pacific Corporation, Hayward, Wisconsin 
Line #I Dryer, RTO Inlet & Outlet Particulate Test, February 16,1994 

PARTICULATE SAMPLING TRAIN IDENTIFICATION 

Sampling Train Manufacturer: .._.. MMT Environmental Services, Inc. 
Sampling Train Model: ................ Inlet: MMT #4 Outlet: MMT #5 

Hot Box Set-up and Operating Temperature; 
Cyclone used: ........................ No 
Filter Media: .......................... Glass Fiber Filter, Whatrnan GFK, 11 .O cm diameter 
Filtration Temperature: .......... 248 f 25 degrees Fahrenheit 

Cold Box Set-up; Irnpinger Type and Initial Contents 
Impinger #1: ..... Modified Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #2: ..... Standard Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #3: ..... Modified Greenburg-Smith design, empty 
Impinger #4: ..... Modified Greenburg-Smith design, z 250 grams silica gel, indicating type 

\ lodes  Used: ................ Inlet: L14 (0.199"), Outlet: S8 (0.245"), stainless steel 
Sampling Probe Used: .... Inlet: #87, Outlet: #103, stainless steel liners 
?itot Tube Used: ............ Inlet: #85B (0.838), Outlet: #96B (0.830), S-type 

PARTICULATE SAMPLING TRAIN SCHEMATIC 

Gas I Flow I I II 

i 

Temperature 
Meter 

Pitot Tube 
Nanometer 

Vacuum 
By-Pasi Valve Guage 
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Sample analysis was performed at MMT's laboratory. The filter was dried in a 105OC oven for three 
hours and then desiccated to constant weight. The contents of Container #2 were quantitatively 
transferred to a tared beaker, evaporated at ambient temperature and pressure to near dryness, and 
then desiccated to a constant weight. 

The contents of Container #3 were quantitatively transferred to a separatory funnel. Container #3 
was then rinsed with distilled water and the rinsings were added to the separatory funnel. Container 
#3 was then rinsed with acetone and the rinsings were added to Container #4. Fifty (50) ml of 
methylene chloride was then added to the separatory funnel and the contents were mixed by shaking 
the finnel for at least one minute. M e r  separation, the lower organic phase was drained off into a 
beaker and set aside. The aqueous phase was extracted two more times using 50 ml of MeC12 for 
each extraction. The three organic extract fractions were combined in a tared beaker, evaporated at 
ambient temperature and pressure to near dryness, and then desiccated to a constant weight. The 
aqueous inorganic fraction was transferred to a tared beaker, evaporated in a 105°C oven to near 
dryness, and then desiccated to a constant weight. 

The contents of Container #4 were quantitatively transferred to a tared beaker, evaporated at 
ambient temperature and pressure to near dryness, and then desiccated to a constant weight. 

The mass of particulate matter collected and the volume of gas sampled was used to calculate the 
effluent particulate concentration. The source particulate mass emission rate was calculated by 
multiplying the effluent particulate concentration by the source volumetric flow rate. Separate 
calculations were performed for total catch, front catch only (Containers 1 & 2) and back catch 
only (Containers 3 & 4). 

Note: The front catch particulate matter from each of the three tests performed at the RTO inlet 
was submitted to Spectrum Labs, Inc., St. Paul, Minnesota for sulfur and salts (calcium, magnesium, 
sodium & potassium) analyses. 

14 
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4 QUALITY ASSURANCE 

The project manager is responsible for implementation of the quality assurance program as applied to  
any specific project. 

4.1 SAMPLING QUALITY ASSURANCE 

Source sampling quality assurance procedures are implemented to ensure work is performed: 
t 

+ using properly calibrated equipment 
t 

by competent, trained individuals experienced on the specific methodologies being used 

using approved procedures for sample handling and documentation 

All measuring devices (pitot tubes, dry gas meters, thermocouples, portable gas analyzers, etc.) are 
uniquely identified and calibrated with documented procedures and acceptance criteria before and 
after each field effort. Records of all calibration data are maintained in the files. Prior to the test 
program, h4MT provides the following: 

filter numbers and tare weights of all filters available for the test 
results of an acetone residue analysis on the acetone to be used during the test 
calibrations of all pitot tubes, dry gas meters, orifice meters, thermocouples and probes 

t 

+ 

Specific details of MMT's QA program for stationary air pollution sources may be found in "Quality 
Assurance Handbook for Air Pollution Measurement Systems", Volume III (EPA-600/4-7-027b). 

4.2 ANALYTICAL QUALITY CONTROL 

MMT maintains a vigorous quality control program for all sample analyses. This program is based 
on the general guidelines given in "Handbook for Analytical Quality Control in Water and Waste 
water Laboratories" (EPA-600/4-79-019); March 1979 . This program suggests guidelines in the 
areas of 

... 

t Laboratory services + Instrument selection 
t Glassware + Reagents 
+ Solvents t Gases 
+ Analytical performance + Laboratory safety 

Standards and curves are determined for each analysis using the appropriate standard. Least square 
linear regression calculations are used in determining "best fit" to the data. Correlation coefficients 
are also calculated. 

.. 

~ . .  ~. . .  - 

4.3 CALIBRATION GASES 

MMT uses either EPA Protocol 1 or Acublend Certified Master gases (Scott Specialty Gases) when 
performing all calibrations in order to ensure tolerances on gas concentrations have been verified and 
are negligible. Certifications of all calibration gas bottles used during testing are presezted in each 
report. 

1s 
1 .... 
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APPENDIX AI: CALCULATIONS 

LINE #1 DRYER - RTO INLET PARTICULATE EMISSION TEST 
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TAKE S L ~ M R Y  OF PARTICULATE ERISSION TEST RESULTS 

-_c-----. 

----_- 
RCN TEST PARARETER RUN 1 RUN '2 -------- -I__-- 

2/16/94 2/16/94 2/16/5- 
TEST DATE 

Timz OF TEST. HR; 
START 
F l f i i S H  1302 mi 171: 

1415 1610 1mi 
~ ~. 

2 4  24 1 240 
EFFLUENT TG~PERATURL DE6:sj F 

EAROEETRIC PRESSURE, I N  HG 20.78 20.74 28.75 
EiFLUE!:T ROISTURI CONTENT, x v/v 

23.7 22.5 28.9 
EFFLUENT COfiWSITION, % V I V  DRY; 

3.2 3.5 3.4 

0.a 0.0 0.a 

CAR24N 016XIDE 
OXYGEN 
CARBON EONOXIDE 15.2 15.2 15. i 

ISOh'INETIC VSRIATION, Z 
EFiLUiLT P A R i I  CVLATE CONCWTRATIDN: 

95.5 96.6 99.7 

- .  
.. . j . .  . ' !  

: 21 . . . .. .... 
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TRAVERSE POINT DATA SUPORARY AND VELOCITY PROFILE .q 
PROJECT NUMBER: 9531 
TEST NWIEER: 1 SOURCE: LINE (I 1 INLFT 

CMPANY: LOUISIANA PACIFIC CORP. 
-. 

RUN WRBER: 1 T I E :  ~ 2/1619i 1302-1415 

- 
TRAVERSE POINT DATA VELOCITY PROFILE 

SAnPLING 
LOCATION 

PORT POiNT -- 
A 
A 
A 
A 
k 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
1 
B 
B 
E 
B 
E 
B 

1 
2 
3 
4 
5 
b 

8 
9 

10 
11 
12 

1 

3 
4 
5 
6 
7 
8 
9 

11 
12 

- 

3 - 

la  

VELOCITY ORIFICE TBPERATUKE, DEG.F SORT 6ffi 
PRESSURE PRSSUiiE STACK METER RETER VELOCITY VELOCITY 
IN WC I N  UC GAS INLET OUTLET PRESSURE FTlSEC -- __ I -- --- -- 
2.050 
1.950 
1.988 
1.500 
1.308 
0.940 
0.748 
1.786 
2.150 
I. 906 

2 .32  

2.352 
2.568 
2.408 
2.200 
1,650 
0.880 
0.680 
0.760 
0.978 

1.050 
8.860 

2 . m  

1 .~30 

1.400 
1.400 
1.300 
1.100 
0.900 
0.550 
0.51'2 
l.m 
1.500 
1.368 
1.500 
1.500 

1. h02 
1.700 
1.700 
1 . 5 a  
1.102 
0.613 
0.470 
0.530 
8.678 
0.768 
0.730 
0.590 

242 
245 
245 
246 
247 
247 
247 
246 
2 G  
246 
246 
246 

240 
239 
238 
242 
243 
243 
246 
244 
242 
243 
241 
240 

3b 
36 
38 
39 
41 
42 
44 
46 
48 
47 
47 
38 47 

39 
39 
48 
4: 
43 
45 
46 
48 
49 
51 
51 

35 
35 
35 
35 
35 
35 
36 
36 
3A 
36 
37 
37 

37 
37 
37 
37 
37 
37 
37 
JI 
37 
38 
59 
3s 

1.533 105.59 
1.581 . i s s . ~  
1.549 106.55 
1.483 122.31 
1.285 68.56 
2.938 64.75 
0.625 57.04 
0.872 68.22 
0.985 b7.84 
1.049 72.39 
1.025 70.63 
0.927 G.87 

, 
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PARTICULATE Ez'lISSION TEST CALCLLATIONS 

_- I !  

. .. 

! I  i 

! :  

. . . .... . . , , . , .  ;:_. : , I  . ?,  .. .... .. . . .. . . . , , .  . 
. .  , . .  ..: . .  ..., . . .  . .  .. . -~ . . 
. ' . I , .;$ 

, ,  
, ;  

. .  . ,  
. .  

. .  . .  

~~. 
.., . .. , .- . .  

PROJECl NVMEER: 9531 

RW NUMBER: 1 TIME: 2/16/94 130?-1415 

COWANY: LOUISIANA PACIFIC CORP. 
TEST WXEt;l: 1 snuRci: L i c  x 1 INLET 

---------I_ __ 
GAS nETER COEFFICIENT 1.e262 Y VOLUME O i  L I W I D  

COLLECTED. RL 15 
PITOT TU3E COEFFiCIENT 0.838 C= 

GAS CMiPOSiiiON. % V/V DRY: 
NOZZLE DIMENSIONS: I 

DiAETER, I N  0.199 Dn 
E .  AREA. s i  

N!TiiOGEN (BY DIFFERENCE) 81. 

----_I_-. 
TEST DATA ------ 

CARSON DiOXlDE - 
OXYGEN 1:. 

O.fl0BZlb An CARNIN FONOXIDE 

STACK D!FEh'SiG~S: 
OIRflETEillLE.NGTH* I N  66.08 S I  AYE. TRAVEiiSE POIKi DATA: 

STACd TEHP.T DEG F WIDTH, I N  
A X ? .  S i  23.758 As RETER TEE?. , 'UEG F 

ORI i iCE PESSUZ. I N  UC 1.t 
SQGT VELOCiN P., I N  WC 1.2: 

0.00 sw 

BARORETRIC PRESSURE, I N  HG 28.76 Pb 

- 

MSS OF PAirTIWATE RAiTiR STPM PRESSUiES: 
STATIC+ I N  UC -7.00 Ps COLLECTED. G: 
AESOLIJiE. I N  HG 28.27 P; FRONT CAT& ( 5 0 . 1 ~ 1  0.121 

BACK CPTCH ( 4 9 . m  0.10: 
6E.00 T i  TOTAL CAiCL!  0.20; SMPLINC TINEa pl% 

VOLUME OF GPS SAMPLED 
AT NETER, D C i  33.7% Vm 

--. -- 

GiS PIOISTURE COkEM; 6AS VCLUI?ETRiC FLOW RATE; 
1215C4 
8 6 ! 2  
b W E  

'VOLUYE Fi iPtXON 0.2a43 h: ACTUAL. PCFH 
PERCENT 2Y VOLUFE 20.93 EWP STANDARD. Sam 

cay  STANDARD, ~ s t m  

iSOK:%;ETIC V4iliATION, % 95.47 

PARTICULATE EMISSION R A E .  L2IHR 
CLASS I ZAL I*iTtiOO 
RATIO OF AREAS nETHOD 

6.0249 Ca: 0.0247 Cab 0.0496 c 
C.0351 Cwf 0.0344 Gab 0.07eQ c 
0 . 8 ~ ~ 6  cs f  0.01142 css 0.0885 i 

25.92 3:f 25.80 Rcb 51.72 R :  
24.73 Rrf 24.61 Rrb 49.35 F,: 

23 
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1 1  TRAVERSE POINT DATA % W R Y  kUD VEL9CITY PROFILE I 

-- _I-- 
__--_-_--------____ 

TRAVERSE POINT DATA MLOCITY PfiOFILE - -- 
VELOCITY ORIFICE TERPERATUREIE. E G . F  SORT GPS 

I N  WC I N  WC 6AS INLET Wn€i PREWRE FT/SEC 
-----I- --_- __ ___ __ 
PRESSURE PRESSURE STACK METER niTEa VELOCITY VELOCITY 

A 
A 
A 
A 
A 
A 
A 
A 
A 
R 
A 
A 

E 
E 
E 
E 
B 
E 
B 
E 
B 
B 
2 
B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

:e 
11 
12 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 

e 

2.508 
2.500 
2.350 
2.150 
1.700 
E. 980 
0.650 
e.788 
0.778 
0.928 
1.100 
0.760 

i . 4 a ~  

2.156 
1.w0 

1.m0 
1.250 
e.91a 

1.200 
1.660 
1.950 
2.100 
2.100 

0 . m  

1.700 
1.700 
1.600 
1.500 
1.200 
0.m 

0.480 

0.64E 
0.768 
0.530 

0.970 
1.300 
1.500 
1.230 
0.868 
0.63Q 
0.556 
0.830 
1.10a 
1.400 
1.500 
1.588 

0.480 

E. 53a 

241 
241 
241 
240 

240 
241 
242 
242 
242 

238 

228 
235 
241 
244 
245 
245 
245 
244 
243 
243 
243 
243 

248 

248 

~~ 

3l 
38 
38 
38 
39 
29- 
39 
40 
40 
40 
4: 
41 

39 
39 

40 
4: 
4: 
41 
41 
41 
41 
41 
42 

4a 

37 
37 
37 
37 

3q 
38 
3a 
38 

JP 
39 

39 
39 
39 
29 
39 
39 
39 
3 
39 
31 
39 
68 

3a 

3a 

1.581 

1.533 
1.466 
1.304 
8.990 
0.831 
0.837 
0.877 
0.954 
1.849 
8.672 

1.183 
-1.378 
i.466 
1.342 
1.118 
0.954 

1.095 
1.265 
1.396 
1.449 
1.449 

1.581 

e m 4  

109.35 
109.35 
tK.02 
101.34 
90.11 
68.42 
57.45 
57.9: 
60.73 
66.38 
72.48 
60.16 

E!. 07 
94.99 

10i.41 
92.99 

66.16 
62.84 
75.92 
e7.6: 
96.72 

100.37 
100.37 

77.54 

------- -- 



PARTICULATE ERISSlON TEST CALCOLATIONS 1-1 

"4 (., 

. .  . .  

.~. 

.. . .  . .  

. .  

. .. . 

. .  . .  

. .  . . .  .. . 
. ~. 

. 
RUN NUMBER: 2 TIRE: 2/16/94 1581-1610 

____----_ ----------- ----___-___ 
-----___ ----I_-------_ 

GAS METER COEFFiCIEIIT 1.0262 Y VOCUHE OF LIWlD 

PITOT TUBE MEFFICIMT 0.838 cp 

XOZZLE DIfiENS!~)NS; CAW%' DIOXIDE 

TEST DATA 

212.: COLLECTED, )R. 

GAS COflPOSIiION, X V/V ORY; 
3.58 

15.15 : 
0.0E ' 

NIT.20GEN (BY DIFFERENCE) 81.35 > 

DIARETER, I N  8.199 ha OXYGEN 
AREA, SF 0.0'20216 An CAREON RONOXIDE 

D:APETERILENGTHI IN 66-08 51 AVE. TRAVEZSE POINT CATA: 
241 T UIDTH, I N  0.00 Su STACK TENP., DE6 F 
39 i AREPI S i  23.758 As EETER TERP., GEG F 

ORIFICE PRESSURE, I N  UC l . 0 i E  F 
SORT VELOCITY P., It, WC 1.33 F. 

STACK D1RENS:Offi; 

BAR0METR:C PRESSURE, IN KG 28.74 Pb 

STACK PRESSdRESi rxs O i  PARXCULAE nArria 
STATIC, I N  UC -7.08 Pg COLLECTED, 6: 
AZSOLUTEr IN HG 28.23 Ps FilOFIT C A T R  ( 4 8 . ~ ~ 1  a.1025 u i  

EACK CAT& f 51.421 0.1085 G> 
SARPLING TIRE, MIN 60.00 T i  TOTAL CAT& 0.2110 u: 
VOLURE G i  6.4s S*\hPLm 
AT RETER. DCF 

-------I_-______ 

------------____ 
WLCUUTED RESULTS 

EOUIVALEh7 VOLUnE OF UAEil 
VAPOR COLLECTE3, SCi  10.0m vw 

NOISTUrlE CONTENT; 
VOLUhF FRACTION 0.2254 Ews 

22.54 Bwo PERCENT BY VOLU~E 

PARTIOJLATE CONCENTRATION 
ACTUAL, GR/ACF 
STANDARD, GR/SCi 
DRY STANDARD, GilIDSCF 

PARTICULATE ERISSION RAE, LBIHR 
CLASSICAL KEHOD 
R A T I O  OF AREAS RETHOD 

6AS VGLUhiTRIC FIJU R4TE: 
118612 Qa 
64259 Qs 

ACTil4L, AEY 
STANDPXi, SCiM 
DRY STANDARD. DSCFM &5:b4 

ISOKINETIC VAil1A:ION. I 96.59 I 

FRC!IT CATCH SACK CATCH TOT& CATCH -----__ __-_______ 

6.0153 Cdt 0.Z248 Cab 0.Q521 Cat 
e.0356 CPlf L O 3 7  Cub 0.0733 Cut 
C.2460 Csf 0.0467 Cab 0.8947 Cs: 

25.75 Rct 27.25 Rcb 53.00 R:' 
24.96 Rrf 26.3! R r b  51.17 Rr: 

- ---------- 
+ NON-APPLICABLE DATA 

- - - - - - - - - - 
STANDARD CONDITIONS: 68 DEG F, 29.92 IH KG --------_---------_-_________________-______ 

25 



TRAVERSE POINT DATA S W A R Y  AND VELOCITV PROFILE -.7 

: i 

PROJECT 9531 CMPPNY: LOUISIANA PACIFIC CGE.p. 
TEST NUNXR: 1 SOURCE: LINE t 1 INLET 
RUN W E R :  3 TIRE: 2/16/74 1715-1624 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
& 
A 

B 
E 
B 
B 
a 
B 
2 
B 
E 
B 
B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
~ 11 
E 12 

26 



PARTICUTE ENISSION TEST CALCULATIONS 

.. .  .. 

I 
' ' . . ' I  . .  

. .  . 

. -  
i 

! 
i 

PROJECT NUPIEER: 9531 
TEST NUMEER: 1 
RUN NbVEER: 3 T I E :  2/16 /94  1719-1E24 

COnPAhpI: LWISIANA PACIFIC CORP. 
SOURCE: LINE t 1 INLET 

GAS CORPOSITION, % V I V  DRY; 
NOZZLE DIMENSIONS; CAREON DIOXIDE 

DIARETER, I N  0.199 Dn OXYGE 
AREA, SF 0.0Ee216 An CAREON ENOXIDE 

STACK DtHFNFT~lS: NITROGEN IEY DIFFEZENCE) 
. . . -. . . . ._ . . . ._ , 

DIAfiETiRfLENGTII, I N  66.00 S1 AVE. TRAVEESE POI?fT DATA; 
WIDTH, I N  0.80 SW STACK TMF., DES F 
& E A .  SF 23.753 AS KETER TEilP.9 DEG F 

O R i i I C E  PRESSURE- I N  WC i 
SO2i  VELOCITY P., I N  WC : EARONETRIC PRESSURE, I N  HG 28.75 Pb 

STAW PRESSIXS; UASS OF PPRTICULAE MATTE? 
STATIC< I N  UC -7.00 Pg COLLECTED, 6: 
AESOLUTE, I N  hG 20.24 P j  F2ONi CATU I 56.2%) 0. 

BPM CATCH i 4 3 . ~ ~ 1  e. 
SPAPLING TINE, NIN 60.00 T i  TOTAL CATCH 0. 

VOLUNE OF GAS SAUPLSED 
AT NET% DM 34.013 Va 

GAS WLUKETRIC FLOL RATE; GAS HOISTURE CONTEA?; 
0.2370 D~~ PC7UALl A t %  1 ?: VOL'JNE FRACTIW 

PERCENT BY VOLWIE 23.70 EWP STANDARD, SCiX cc: -*. 
as: 0 3  S i A N C W l  DSCFM 

ISOi INETIC VARIATION, % sc. 

PdiliICULATE ERISSiON PA?AMETER FRONT CATCH EA& CAiCd TOiPL 
_I_____ _____ 

PART1 CULAiE COUCSENTRATION 
ACTUAL, GRIACF 0.0257 Cdf 0.0200 Cab 0.0; 
STANDARL GRISCF 8.0361 Cwf  0.0281 Cub 0.eb 
DRY STANDARD, GXIDSCF 8.0474 Csf 0.0369 Csb 8.06 

PARTICULATE MISSION RATE. ILBlHR . . _. . .. 
CLASSICAL METHOD 26.54 incf 2 . 6 5  Rcb h j .  
RATIO OF AREAS EETHOD 26.46 Rrt 20.59 Rrb 47.' 

I 
I 

1 .- 27 
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1.1 

DEFINITI(UI OF W I T  ABBRNIATIONS 
I-- 

- --- I 
j 

. .  

.. , . .  
. I  .:. . . . . .  3 

, I  ,, . 
. .  

. . .  

Km ........ ACm& CUBIC FEET PER MIh7JTE 

DEG F ....... DEGREES FAHRENHEIT 

DCF ......... DRY CUBIC FEET 

DSCF ........ DRY STANDARD CUBIC FEET 
DSCFM ....... DRY STANDARD CUZIC 

FPS ......... FEET P E R  SECOND 

G ........... GRAMS 

GPlACF ...... GRAINS PER ACTUAL CUBIC FOOT 

GUDSCF ..... GRAINS PER DRY STANDARD CUBIC FOOT 

GRlSCF ...... G M 1 S  PER STANDARD CUBIC FOOT 

I N  .......... INWES 

I N  HG ....... INCHES OF &RCURY 

IF: WC ....... INCHES OF WATER 

LBlHR ....... POUNDS PER HOUR 

L E I L B - W E  I. POUND PER POUND-MNE 

NIN ......... ?liNUTES 

ML .......... R I L L I L I E R S  

5CF ......... SANDARD CUBIC FEEi 

SCFR ........ STANDARD CUaIC FEET PEil HINUTE 

PER MINm 

SF .......... WUPRE FEET 

z VIV mi ... PEacRiT BV VOLWIE. DRY BASIS 
-------_1--_--__ _-_--__-__ 

M i I Y I i l O N  OF STANOARD CWDITIONS - -___ ------ 
STANDAXE TEMPERANRE ..... 68 DEGREES FAHAWEIT 

STANDARD PRESSURE ........ 29.92 I N N S  OF FIERCURY ------_ - ---_ 

28 
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. 
EQUATIONS USED TO CALCULATE PARTICULATE EMISSIONS - 

An = 0.005454154 (I Dn t Dn 

As = 8.005454154 t S1 i S1 (FOR ROUND STACKS1 

As = 51 i Sw I 144.0 (FOR RECTANGULAR STACKS) 

Ps = Pb + Pq113.6 

NI = 100.0 - CD - ox - cn 
Wt = Uf + Ub 

Vrns = (528129.92) Vm * Y i (Pb + PoI13.6) I (Tm + 460.8) 

Vw = 0.04707 i V1 

Aws = Vu I (Vu + Vms) 

EWP = 100.0 Ews 

Nd = 0.440 (I CD + 0.328 (I OX + 0.288 (Ni + MI 

Ns = ild i (1.0 - Bus) + 18.0 Bus 

Vs = 85.49 i CP * PY t SQii?T( (Ts+468.~I/(tl;tPsl I 

Qa = 60.0 i V; (I As 

95 = Qd (528I24.921 t PS / ( i s  + 4 8 . 8 )  

Qsd = Cis (i.0 - Ewsl 
I = 8.09450 i (Tsi468.8) i V m  I (Ps + Vs i An Ti i (1.0-Bwsl I 

CSt = 15.42 Uf I vws 
Csb = 15.42 * U t  I Vu;.; 
Cst = 15.42 i Ut I Vws 

Cwf = cst  I (1.0 - BWs) 
Cwb = Csb I (1 .0 - Bws) 
cwt = cst  I (1 .0  - hs) 
Cdf Cwf (27.921528.8) + (Tsi460.0) / PS 
Cab = Cwb (29.92I528.01 + (Tn+468.01 I Ps 
Cat = C w t  i (29.'72/526.01 + (Ts+460.01 I Ps 

Rcf = 0.808578 (I Csf + Qsd 
Rcb = 0.888576 t C;b * Osd 
Rct = 0.008578 (I Cst i Qsd 

Rrf = 0.008578 Csf (VnsITi) t (AslAn) 
Rrb = 0.008578 Csb t (VmITi) (I (AsIAnI 
Rrt = 0.008578 Cst i (VmsITil (I (AslAnl ----___---__- ---__ 
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TAELE SURRARY OF PARTICIUTE OlISSION TEST RESULTS 

- 
RUN 1 RUN 2 RUN 3 TEST PARAMETER 

2/16/94 TEST DATE 

TINE OF TEST, HR; 
START 
FINISH 

343 

2e.80 

21.6 

EFFLUENT TENiERATURE, DEGRGS F 

EAROflETRIC PRESSURE, I N  HG 

EFFLUENT NOSSTURE CONTENT, Z V I V  

EFFLUENT COMWSITION, Z V/V DRY; 
3.2 

15.4 
6.6 

CAREO?I DIOXIDE 
OXYGM 
CAREON MONOXIDE 

EFFLUENT VOLLWETRIC FLOW RATE; 
ACTUAL CONDITIONSq Affn 
STANDARD CONDITIONS, SCiE 
DRY STANDARD CC!.QITIONs, DSGi 

13135 
83507 
6005 

IS4KINETIC VARIATION, Z 
EFFLdENT P M T I C K A T E  CONGWRATION; 

98.7 

EFFLMNT FRONT HALF PARTICULATE CONCEhTRATIW; 
o.ean 
02875 

ACTUAL CONDITIONS, GVACF 
STIPNDARD CFNDITIONS, GRISCF 
DRY STANWiiD CONDITIONS, GRIDSC; 

@.e059 

EFFLUEU TOTAL PARTICULATE CONCMTRATION; 
0.6255 ACTUAii CI)NisiTIONS, GRIACF 

STANDARD COND!T!CNS, G U S 5  0.0066 
DRY STANDARC CONDITIONS, GRJDSCF 0.0111 

2/16/94 

1560 
1607 

322 

28.70 

21.3 

4.3 
13.1 
0.0 

136349 
88172 
b9368 

102.5 

0.0040 
0.@661 
0. 8278 

0.0828 
0.60h4 
6.6656 

6.8058 
6.0105 
LE133 

7.93 
6.12 

2/16/94 

1715 
1622 

346 

28.71 

24.7 

4.3 
13.3 
8.6 

161.7 

0.0819 
0.8030 
0 . m 9  

SOURCE PARTICULATE EnISSION RATE; 
CLASSICAL nZHhDl  LBlHR 
RATIO OF AREAS KETHOD, LEJHR 

4.28 
6.20 ------- 

4.71 
4.78 

PARTiCULAlE CONCENTRATION PND MISSION RATES kASED ON ANALYSIS OF 
THE S P R I N G  TRAIN FRONT AND BACK CATCHES. 

STANDARD CONDITIONS: 68 DEGRES FAHREKdEITg 29.92 INCHES OF RERCtiRY. 
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TRAVERSE POINT DATA S U W R Y  AM) VnOCITY PROFILE 

PROJECT W E R :  9531 
TEST MMBER: 2 SOURCE: LINE I 1 CUTLET 
RUN NUMBER: 1 

COnPANy: LWISIW PACIFIC COR?. 

TIRE: 2Jlb194 1324-1487 

SMPLING 
LOCATION 
PORT WIN 

A 1  
A 2  
A 3  
A 4  
A 5  
A b  

B l  
E 2  
B 3  
E 4  . 
B 5  
B 6  

AVERAGE 

- - 
TRAVERSE POINT DATA 

VELOCITY ORIFICE m(PERATURE4 DE6.F 
PRESSURE PRESSURE STACK HETER NETER 
IN UC IN WC 6.45 INLET OUTLET 

6.670 0.980 342 37 40 
0.700 1.030 343 39 40 
8.700 1.630 3 4  45 39 
0.710 1.040 544 46 39 
0.690 1.016 341 47 39 
0.786 1.036 345 47 39 

- 

------ 

8.740 
0. m 0  
8.780 
0 . M  
6.660 
0.630 

0.705 
-- 

1.096 
1.180 
I. isa 
0. wO 
0.978 
0.93a - 
1.638 

346 
348 
34s 
336 
338 
346 

43 
46 
48 
50 
52 
49 

41 
41 
41 
41 
41 
43 

343 46 40 

0.868 
0.834 
0.883 
8.829 
0.e12 
8.794 

8.839 
- 

b2.42 
64.98 
M.65 
59.47 
50.66 
57.60 

66.79 
-- 
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PARTICULATE EMISSION TEST CALCULATIONS 

1 
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PROJECT MMBER: 9531 
TEST NUREZ: 2 SOURCE: LINE 0 1 OUTLET 
RUN NUmER: 1 TIRE: 2/16/94 1300-1U7 

CIXIPANY: LOUISIANA PACIFIC CORP. 

------__--_-- 
TEST DATA 

--I_------ -- 
GAS EEER COEFFICENT 0.9654 Y VOLUM OF LIQUID 

PITOT T D E  COEFFICIENT 0.830 Ca 
COLLECTED, HL 198.E 

NOZZLE D!hENSIONS; 
DIAEETER, IN 0.245 Dn 
ARE4, SF 0.000327 An 

STACK D1RENSII)NS: 
DIAPIETER/LGEW, E1 81.50 Si 
WIDTH, IN 0.00 sw 
A Z A I  SF 36.228 As 

BAROMETRIC PRESSURE, IN HG 28.e0 Pb 

LIS COMPOSITION, Z V/V DAV 
CAREON DIOXIDE 
OXYGEN 
CAREON RCNOXIDE 
NITROGEN (BY DIFZRENCE) 

A E .  TRAVERSE POINT DATA; 
STACY TENP. I DE6 F 
RETER En?., DEG F 
ORIFICE PRESSURE, IN W C  
X R T  VELOCITY P., IN WC 

1. 

3.li 
15.G 
0.PF 

8l .Q 

34: 
42 

1.e;e 
0.835 

f l A S  OF PAXTICVAE RATER STACK PRESSUZEji 
STATIC, IN WC 
AESOLLE, IN HG 28.76 Ps FRONT CATCi ( 67.321 0.0171 ! 

SAWLING T l P L  NIN 60.00 T i  TOTAL CATCH 0.025L L 

-0.50 Pg COLLECTED, 6; 

EAM CATCH ( 32.m 0 . e ~ ~  ! 

VOLURE OF 6;s %??L3 
AT RETER, DSCF 35.30 Vms . DRY EAS!S, LE/LB-ROLE 29.i3 i 

EOUIVAl EN7 VOI IJW OF U T E O  

6PS MOLECULAR U E I 6 i ;  

UET BASIS, LWLB-NOLLE 26.77 ? 
- . . . . . __  . . - .. - . . . .. . . _. , 
VAFOR CULECTED, SCF 9.398 V~U , AVERAGE GAS VELOCITY, iPS 68.77 v ,  
GAS ROiSTUZ COtiiiNT; GAS VOLUKRIC FLOW RATE; 
VOLURZ EXACiiON 6.2096 Ew5 ACTUAL. ACFR 132135 C 
FERCENT EY VOLWE 20.96 BUD STANDARD9 SCFB 835C7 G, 

D?Y STANDAZ3, DSCFII bb805 L 

ISOKINETIC VARiA'ilON, % $6.67 i - 

PARTICULATE E?liESi% PAR:RilER FRONT CAiCd EA& CATCH iOTAL CAT< 
_I- ______. 

P4RTICULAiE CONCEN;iATlON 
PCTUki. w 4 t =  0.0037 Caf 0.0018 tab 0.0055 C, 

0.0E59 Cwf 8.00?9 Cab 0.0088 C: STANDAQD, GRlSiF 
DRY STXDA?D. GVDSCF 0.0275 Csf 0.E036 Csb 0.0111 Cs 

PARiICULPTE ENISSION RATE, LB/HR 
CLASSICK NEPOD 4.23 Rcf 2.E Rcb 6.26 
RATIO OF AEAj REiHOD 4.11 Rrf 2.82 Rrb b.20 fir - ---l_-_l______ 

. .  . . .  . 
~ I .  . .  . .  
! STANDARD CONDITIONS: 68 DE6 Fq 29.92 IN HG NON-APPLICAELE D47 -__ --_- _---- __ , 

. , -- 
; 
I 
2 . .  .. . .  , : 

. .  

1 
! 

; -: 
I 
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~ 

. .  
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TRAVERSE POINT OATA W R Y  AND MLOCIN PROFILE II 

PROJECT NIRIBER: 9531 
‘EST MSER: 2 SOURCE: LINE II 1 O M  
RUN Nlff(EER: 2 TIHE: 211b194 1508-1607 

OWANY: LWISIANA PACIFIC CORP. 

--- -_ --- 
TRAERSE POINT DATA V R O C I i Y  PROFILE - - -- - 

SWPLING VnOCITY ORIFICE TEMPERATURE, 0EG.F SQRT tiAS 
LOCATION PRESSURE PRESSURE STACK M E R  RTER MLOCIW VELOClpI 
PORT POINT IN UC IN WC 6AS INLET WRET PRESSURE FTISEC ------ -- - -- 

A 1 0.790 1.170 341 44 44 0.869 64.39 
A 2 0.87a 1.280 356 48 44 0.933 68.20 
A 3 0.840 1.248 m 52 45 0.917 67.a 
A 4 0.750 1.11s 332 53 45 0.866 62.38 
A 5 0.720 1.040 34.4 53 45 0.849 b1.66 
A b 0.640 0.940 345 55 .4.4 0.600 5E.18 

B 1  
0 2  
B 3  
B 4  
B 5  
E b  -- 

0.720 1.060 
0.770 1.140 
0.810 1.190 
0.760 1.128 
0.760 1.180 
0.800 YK32.000 -- 

350 49 46 
337 51 46 
358 53 46 

345 55 4.4 
348 54 46 

49 49 47 --- 

e. 849 
0.877 

b1.81 
63.41 
65.88 
63.43 
63.31 
51.65 

~~ ~~~ 

AVERAGE 0.769 28.787 311 51 bb 0.876 b2.73 

..: 
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I ! PARTICLUTE EHISSION TEST CALCULATIONS 
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PROJECT NUREER: 9531 
TEST NUnBER: 2 SMIRCE:  LINE * I CUM 
RUN N!JmEZ: , 2 TIM: 2/16/94 1508-1687 

COIIPANY: LOUISIANA PACIFIC CORP. 

------------ --------__-_-__________ 
GAS MEiER COEFFICIENT 0.9654 V VOLME OF LIQUID 

PITOT TUEE COEFFICIENT 0.838 CP 

E S T  DATA 
_--_I_--- 

__-------_--_- 
C O L L E C D ,  BL 221.9 v1 

NOZZLE DIKENSIOh5; 
DIAPIETER, I N  0 . 2 4  Dn 
AGEA, s i  0.8e6327 An 

STACK DIPIENSIONS; 
DIAMETER/LENGTH, I N  8 i s a  si 
UIDM, I N  e.m su 
AREA, S i  &.De As 

BAROMETRIC PRESSURE, I N  HG 28.78 Pb 

GAS CMWSiTION, X V/V DRY; 
CAREON OIOXIDE 6.30 CD 
O X Y r n  13.10 OX 

0.00 cpi CARZON BONOXIDE 
NiTRXEX (BY DIFFERENCE) 82.60 N I  

AVE. TRAVERSE POINT M i A :  
~ .~ . 

322 T s  STACK TEMP., DEG F 
48 To REiER mP., DEG i 

ORIFICE PRESSURE, I N  UC 28.707 Po 
s w i  KLOCITY P., IN wc 8.876 FV 

STACK PRESSUGES; M s  OF PARTICULATE MATTER 
STATIC, IN uc -0.60 Pg CCLLECTiS, 6; 
ABSOLUTE, IN HG 29.65 PI FRONi CATCH [ 5a.SLl 8.0194 Wf 

BACK CATCH ( 41.7%) 0.0:39 Ub 
8.0333 Wt SARPLING TIRE, MIN 60.88 T i  TOTAL CATCH 

VOLUMF OF GAS SAaPLED 
A: rima, DCF 37.301 Va 

AVERAGE GS VELOCITY, FPS b2.73 Vs 
EQUIVALENT VOLWE OF WATER 
VAPOR COLLECTED, SCF 13.445 h ! ~  

GAS KOISTURE CONTENT; 
VOLURE FRACTION 
PERCENT EY VOLUflE 

0.2135 2us 
21.34 EWP 

PAiiTICULATE CONCENTRATION 
ACTUAL, GillACF 
STANDARD, GRfSCi 
DRY STPaVDARD3 GR/DSCF 

PARTICULATE EHISSION RATE, L B / M  
CLASSICAL NETHOD 
RATIO OF AREAS METHOD 

GAS VOLMETRIC FLOU RATE; 
136349 Qa 
88172 0s 

ACTUAL, ACFN 
STANDARD, SCFFi 
CRY STPNDAilD, DSCFfi 67368 c)sd 

ISOKINETIC VARIATION, T 102.46 I 

FRONT CATCH B4CK CATCH TOTPL CATCH --_--_ -_I___ 

8.0848 Cat 8.0028 Cab 6.0868 c a t  
0.0051 Crf 0.0044 Cplb 0.0105 Cut 
0.8078 CSf 8.8056 Csb 0.0133 Cst 

4-62 Rcf 3.31 Rcb 7.93 a c t  
4.73 kf 3.39 Rrb 8.12 Rrt 

--------------__ -__-I- 

-------------_--_______ --_-_--I___ 

STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG NON-APPLICABLE DATA 
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TRAVERSE POINT DATA SUWRY AND VROCITY PROFILE 

PROJECT M E R :  9531 
TEST NWIBER: 2 WRE: LINE# 1 WTLEl 
RUN NWEER: 3 T I E :  2/16/94 1715-1822 

CWPANY: LOUISIANA PACIFIC CORP. 

-- - --------- 
TRAVERSE POINT DATA V n D C l T Y  PROF11 E 

A 
A 
A 
A 
A 
A 

I 
2 
3 
A 
5 
6 

0.770 
0.810 
0.800 
0.780 
0.740 
0.788 

1.130 
1.210 
1.180 
1.150 
1.090 
1.030 

342 
338 
352 
347 
339 
348 

45 
47 
48 
48 
49 
49 

45 0.877 

42 0.894 
53 0.883 
43 0.860 
43 . 0.831 

43 6.988 
64.04 
65.52 
65.68 
64.65 
62.66 
61.29 

B 1 0.870 1.38E 354 43 42 0.933 68.58 
B 2 E.BR0 1.380 347 47 43 0.938 68.61 
B 3 0.830 1.200 365 48 43 0.911 66.61 
B 4 0.738 1.100 339 48 42 0.856 62.24 
B 5 8.720 1.860 357 49 42 O . W  62.50 
B 6 0.660 0.970 345 49 42 0.812 59.00 ------------- 

AVERffiE 0.714 1.143 3 4  48 43 0.879 64.32 
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PARiICULATE E N I S I O N  TEST CALCULATIONS 

PROJECT N W i R :  9531 
TEST NUMBER: 2 SOURCE: LINE X 1 CUTLET 
RUN NWER: 3 

COMPANY: LOUISIANA PACIF~C COR?. 

TIME: 2/16 /94  1715-1822 

GAS COMPOSITION, X VIV DRY; 
NOZZLE DIfiENSIONS; CARECN DIOXIDE 4.30 CD 

DIAMETER, IN 0.245 Dn OXYGEN 13.30 OX 

NITROGEN (BY DIFFERENCE) E . 4 6  N I  

346 Ts STACK TENP., DEG F 
45 Tm 

ORIFICE fFXSSUTcE, I N  WC 1.143 Po 
SQRT V B O C I N  P.. IN UC 0.879 Pv 

AXA, S i  0.008327 An CPilBON W W X I D E  0.00 GM 
STACK DINENSIOtiS; 

DIAMETEVLENGTHI IN 81.50 S1 AVE. TRAVERSE POIh7 DATA; 
WIDTH3 I N  
AREA, SF 3b.229 A i  METER TEHP., DES F 

0.0% S;u 

EAROMETRIC PRESSURE, I N  HG 28.71 Pb 

STACK PZESSIJRES; MASS OF PARTICXATE MAZER 
STATIC, IN GC -0.59 Pg COLLECTED, G; 
ABSOLtiiE, I N  HG 28.67 Ps FRONT CATCH I 52.N)  0.0103 uf 

BACK C A X d  ( 47.4%) B.BB93 I(b 
0.0196 Ut SAMPLING TIRE, .nIN 60.00 T i  TOTAL CATM 

VDLllflE OF GAj  SAWLED 
AT METER, DCF 37.47b Vm' 

-___-__ 
CALCULATED RESULTS ---------- - - ---__ ---I_--- 

VOLUME OF GPS SAYPLED GAS NOLECtiLAR IIEIGHT; 
AT METE& DSCF 36.395 Vms DRY BASIS, U/LE-NOLE 29.22 Md 

WET BAS& LEILB-?(OLE 26.45 Hs 
EOUIVALEKT VOLUNE OF WATSR 
VAPOR COLLECTED, 5CF 1 1 . 9 3  VU AVERAGE 6AS VELOCITY, FPS 64.32 Ve 

! 26.45 HS 
-- - -. 

VAPOR Cr)LLECTED, 5CF 

GAS nOISTURE CONTENT; GAS VCLUfiETRIC FLOG RATE; 
0.2478 Ewi ACTUAL, ACFM 139805 Pa 

87739 os 
VOLURE FRACTION 
PERCENT BY VOLWE 24.70 hP STPNMRD, SCFM 

DRY STANDARD, GSCFS 66069 Qsd 

ISOKINETIC VARIATION, ?. 101.65 I 

PARTICULATE CONC3EihTION 
E.8021 Car 0.0019 Cab 8.0B2? ca: 

DRY STANDARD, GR/DSCi 0.8844 CsF 8.0a39 Csb E . 0 8 ~  cst 

RATIO OF ARCAS HETHQD 2.51 Rrf 2.27 Rrb 4.78 int 

ACTUAL., GR/I\CF 
STANDARD, GR/SCF 0.0033 Cvf 8.0030 C;ub O.Ea63 Cut 

PARTICULATE ENISSION RATE, LBIHR 
CLASSICAL METHOG 2.47 R i f  2.23 Rcb 4.71 act 

------------ --------------___ 
--------_-____I STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG NOH-APPLICAELE DATA ----------------- 
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W I N I T I O N  OF UNIT A B ~ R N I A T I W S  - - 
A C R l  ........ ACTUAL CUEIC FEZ PER N I W E  

DEG F ....... DEGREES FAHAMHEIT 

DCF ......... DRY CUBIC FEET 

DSCF ........ DRY STANDARD CUBIC FEET 

DSCFN ....... DRY STANDARD WIC FEET PER N I W  

FPS ......... FEET PER SECOND 

G ........... GRAMS 

GR/ACF ...... GRAINS PER ACTUAL CUEIC FOOT 

SRIQSCF ..... GiiAINS PER DRY STANDARD CUBIC FOOT 

GRlSCF ...... GRAINS PER STANDARD CUSIC FOOT 

I N  .......... INCHES 

I N  HG ....... INCHES OF MRCURY 

IN UC ....... INMES OF WATER 

L B l H R  ....... PWNDS PER HOUR 

LBILB-HOLE .. POUND PER POVND-ROLE 

NIN ......... NINUTCS 

EL .......... MILLILIERS 

SCF ......... STANDARD CUBIC FEET 

SCFY ........ STANDMD WIC FEET PER RINIJTE 

SF .......... SQUARE FEZ 

% V l V  CRY ... PERCENT BY VOLUM, DRY BASIS ---------------- ----_--_-__ 

SiAtJMRD TEMPERATURE ..... 66 DEGREES FAHRENHEIT 

STANDARD PRESSURE ........ 29.% INCHES OF KRCURY _______ I- - 

40 
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EQUATIONS U S D  TO CALCWLATE PARTICULATE D(IsSIM(S 

An = 0.005454154 * Dn Dn 

AS 0.005454154 S1 SI (FOR M D  S T A M )  

As = s1 Sw I 144.0 (FOR RECTANGULAR STAws) 

Ps = Pb + Pg113.6 

NI 
U t  = U f  + Ub 

VmS = (528129.92) Vn Y (Pb + Pd13.6)  / (Tn + 468.0) 

100.0 - CD - OX - CN 

Vu = 0.04707 v i  

Bus = VW / (Vw + Vms) 

BWP = 100.0 zws 

nd = 0.440 CD + 0.320 OX + 0.m i (MI + cn) 
l(5 = Rd (1.0 -'&SI 

VS = 85.49 C? * PV SQRT( (Ts+460.0l/(~s*Ps) 1 

Qa = bO.O * Vs As 

QS = Pa * (528I29.92) Ps I (Ts + 668.0) 
Qsd 

+ 18.0 I Bus 

QS (1.0 - BE.) 

Cs: = 15.42 Uf / vw5 
Csb = 15.42 Ub / 
Cst = 15.42 U t  / vws 

Cwf = Csf I ( 1 . 8  - & 5 )  

C w t  = C5 t  / (1 .0 - Bus) Cwb 2 Csb I (1.0 - Bus) 

\ 
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Effluent SalVSulfur Concentration: 
Calcium, grldscf C l a  0.000805 0.000830 0.001172 0.000936 
Magnesium, grldscf C2a 0.000152 0.000157 0.000152 0.000154 
Sodium. gr/dscf C3a 0.004785 0.00471 1 0.004342 0.004613 
Potassium, grldscf C4a 0.004350 0.00471 1 0.004125 0.004396 

- Sulfur, gr/dscf C5a 0.000457 0.000337 0.000434 0.000409 

Salt Sulfur Emission Calculations 
Louisiana-Pacific corporation, Hayward, w1 

tine # I  Dryer, RTO Inlet Test, February 16,1994 

Effluent SalVSulfur Concentration: 
Calcium, ugldscm 
Magnesium, ugldscm 
Sodium, ugldscm 
Potassium, ugldscm 
Sulfur, ugldscm 

1 I 

C1 b 1,843 1,8401 2,774 2,152 
C2b 349 360 1 360 356 
C3b 10,957 10,789 10,275 10,674 
C4b 9,961 10.789 9,761 10,170 
C5b 1,046 771 1,027 940 

Effluent Flow Rate: 
dry standard cubic feet per minute, dscfm 
dry standard cubic meters per minute. dscmm 

F1 
F2 

68.108 65,264 65,305 66,226 
1,929 1,848 1,849 1,876 

Source SalVSulfur Mass Emission Rate: 
Calcium, Ibhr R1 
Magnesium, Ibhr R2 
Sodium, Ibhr R3 
Potassium. lbhr R4 
Sulfur, Ibhr R5 

, , I I 
Equations: IV2 = V I  * 0.02832 IF2 = F1 * 0.02832 

I I I I I 

I 
0.470 0.450 0.679 0.533 
0.089 0.088 0.088 0.088 
2.796 2.638 2.514 2.649 
2.541 2.638 2.308 2.522 
0.267 0.188 0.251 0.236 

I I 

Cla=15.42'MI / (Vl  ~1,000,000) 
C2a = 15.42 * M2 / (VI * 1,000.000) 
C3a = 15.42 * M3 I (VI - 1,000,000) 
C4a = 15.42 * M4 I (VI * 1,000,000) 
C5a = 15.42 ' M5 I 011 * 1,000,000) 

43 

I I I 
C l b  = M1 IV2 
C2b=M21V2 
C3b=M31V2 
C4b = M4 IV2 
C5b = M5 I V2 

R I  = 60 * C1 b * F2 / (1,000,000 * 453.6) 
R2 = 60 * C2b * F2 / (1,000,000 * 453.6) 
R3 = 60 * C3b * F2 /(I ,000,000 * 453.6) 
R4 = 60 * C4b * F2 /(I ,000,000 * 453.6) 
R5 = 60 * C5b * F2 / ( I  ,000,000 * 453.6) 
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APPENDIX A3: CALCULATIONS 

LINE #2 DRYER - RTO FLOW RATE TESTS 
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VOLUEETRIC FLOW RATE CALCULATION 

PROJECT NMEER: 9531 
TEST DATE: 2-18-74 SOURCE: LINE '4 2 RTO I W  

COHPANY: LOUISIANA PACIFIC CORP. 

-- - - - - _ - - - - _ - ~  
DUCT DIIZENSIONS; 

DIABETER, I N C X S  ......................... bb.OO DM 
CROSS-SECTIONAL AREA, SP FT .............. 23.758 Ai l  

EFFLUEK TEnPERATURE, DES F ................ 204 TS 

ROISTURE CONTENT DETERHINATION: 
EFFLUENT UET EULS TEMPERATURE, DEG F ...... 150 TU 
EFFLUENT DEW POINT TEHPERATUfiE, DEG F ,. . , 148 TD 
EFFJ!EK RELATIVE HUMIDITY, Z ............ 28.3 RH 
EFFLUENT KOISTURE CONTENT, X VIV ......... 25.1 BC 

DUCT PiEWJRES; 
B A w m r c  PaEssuaE, IN HG ............... 28.50 pB 
STATIC PRESSURE, I N  WC ................... 
APSOLUTE PRESSURE, I N  UC ................. -6.10 PS 

29.05. PA 

EFFLUENi COtlPOSl~iCN; 
CARSON DIOXIDE CONTENT, I VfV DRY ........ 3.2 CD 
OXYGEN CONTENT, % VIV DRY ................ 15.2 0% 

EFFLUENT NLECULAR WEIGHT; 
DRY BPSIS, LBIIE-HOLE .................... 29.12 fin 
WE: e w ,  LBILS-MOLE .................... 26.33 fij 

PITOT COEFFICIENT ..................... 0.838 CP 

EFFLUENT 

1 
p o w  

2 
3 
4 
5 

8 
9 
10 
11 

VELCCiiY 
PORT A 

1.250 
1.350 
1.350 
1.350 
I. 380 
1.250 
1.150 
1.250 
1.158 
1.580 
1.450 

PRESSURES, 
PORT E 
t.2Q0 
1.150 
1.150 
1.150 
1.158 
1.100 
i.150 
1.150 
1.200 
1.250 
1 I200 

I N  WC: 

AVE. SOUARE-ROO; VELOCITY PRESSUZ, I N  UC .. 1.12 P v  

EFFLUZV AVEilPGE VELOCITY, FTlSEC .......... 75.733 vs 
EFFLUENT VnLur iTRIc FLOW RATE: 

ACWLT ............................. 187955 FA 
STANDARD, SCFH ........................... 88496 FW 
DRY STANDARD' DSCFB 602W FD ...................... -----------___ 

EQUATIONS USED TO CALCVLATE THE VOLUnEiRIC FLOU R A E  

AR = 8.084565 * DB DB 

PA P3 t 6113.6 

KD 

KS = ND*il-iIC/lEE) + 0.18mC 

VS = 85.48 CP t PV t SPRT( (460+TS)/(ffi*PAI I 

FA = 60 VS AR 

FW = 17.65 4 FA + PA / lTS+460) 

FD = FU t (1-KCIl001 

STANDARD CONDITIONS: 68 

0.44+CO + 0.32rOX + 0.28*(leB-CD-OX) 

F, 29.92 I N  HG ---- --__-__-----_________ 



VOLUNETRIC FLOU RATE CALCULATION 

PROJECT NUHEER: 9531 
TEST DATE: 2-18-94 SOURCE: LINE I 2  RTO OUTLET 

COMPANY: LOUISIANA PACIFIC CORP. 

~- 
DUCT DIHENSIONS; 
DIAP(I?ER, INC~ES ... .'. .................... 81.50 DH 
CROSS-SECTIONPL AREA, SQ FT .............. 36.227 AR 

EFFLUENT TENPERATUREc GE6 F ................ 321 TS 

HOISTURE CONTENT DETERHINATION: 
EFFLUENT WET BULE TEflPERATtjRE, DE6 F ..... 165 TU 
EFFLUENT DEU POINT TERPERATURE, DE6 F .... 159 TD 
EFFLUENT RELATIVE HUNIDITY~ X ............ 5.1 RH 
EFFLLFNT nOiSTuE CONTENT, X VIV ......... 33.1 NC 

- DUCT PRiSSURES; 
2AROHETRIC PRESSURE, IN HG ............... 28.47 PI 
STATIC PRESSWEt IN UC ................... -0.57 PS 
AXOLUTE PRESSURE, IN WC ................. 28.43 PA 

EFFLUENT COMPOSITION; 
CARION DIOXIDE CONTENTv 7. V I V  DRY ........ 3.4 CD 
OXYGEN CONTEN:, X VIV DRY ................. 15.3 OX 

EFFLUENT R0LECI;LAR WEIGHT; 
DRY EASISI LBILE-NOLE .................... 29.16 ND 
UEI BASIS, LBILB-MOLE .................... 25.46 tls 

PITOT TUBE CDEiFICIENT ..................... 0.830 CP 

EFFLUENT VELOCITY PRESSURES, IN WC; 
POINT POFT P PORT B 

1 0.610 0.600 
2 0.720 0.650 

4 0.670 0,700 
5 0.720 0.710 
6 0.730 0.730 

3 a.6aa 0.678 

AVE. SQUARE-ROOT VEOCiTY PRESSURE, I N  WC .. 8.83 Pv 

EFFLUENT AVERAGE VELOCITY, FiISEC .......... 60.850 VS 

EFFLUEE~~ v o L u m r c  n o u  RATE: 
ACTUAL, ACFH ............................. 132265 FA 
STANDARD, StFn ........................... 84974 FU 
DRY STANDARD, DSCM ...................... 56855 FD 

~~ 

EQUATIONS USED TO CPLCOCATE THE VOLUETRIC FLOU RAiE 

AR = 0.084545 DH DH 
PA = PB + PS113.6 

NU = 0.44iCD t 0.3210X + 8.?8*(100-CE-OX) 

ns = ND*I~-MCIIBE) i 0.181nc 

VS = 85.48 CP PV SQRT( (46B+TS)/(PS*PA) ) 

FA = b0 VS AR 

FU = 17.65 FA * PA I (TSi4601 
FD = FW (l-RCI100) 

STANDARD CONDiTIONS: 68 DE6 F, 29.92 IN HG --_ -----_-__-----I--_ 
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VOLUNETRIC FLOW RATE CALCULATION 

PROJECT NUREER: 9531 CWIPPNY: LWISIANA PACIFIC 
TEST DATE: 2-18-94 SOURE: PRESS 0 2 INLET 

DUCT 01. 
D I A N r T f f ,  INCX’ES ......................... 53.50 ~ f l  
CROSS-SECTIOI:KL AREA, SQ FT .............. 15.611 AR 

ROISTURE CONTENS DETERMINATION: 
EFiLUENT WET BULB TMPERATURE, DE6 F ..... 
EFFLUENT DEW POINT TEMPEMURE, DEG F .... T I N  

& T o  EFFLLE?i? RELATIVE HUNIOITY, I ............ 3 . 6  RH 
EFFLUENT NOISTURE CONTENT, % V N  ......... 2.4 HC 

DUCT PKESSURiS; 
BCROIETRIC PRESSURE, I N  HG ............... 28.46 pa 
STPTIC PGESSUfiE, I N  UC ................... -2.m PS 
ABSCLI;TE PKSSURE, I N  WC ................. 28.25 PA 

EFFLtiEE:? CORPOSITION; 
CARBON O i O Y I ? E  CUITEIU7, E V/V Day .. .;. ... 0.8 
OXYGEN CONmT, x V I V  DRY ................ 
DRY BASIS, LS/LE-NOLE .................... 
W E T  EASIS, LB/La-ROLE .................... 

PITOT W E  COEFFICIENT ..................... 

28.9 ox 

28.84 RD 
28.57 ffi 

0.838 CP 

EFFLUEXT NOLECUCAR I4EIGHT; 

EiRUENT 
PO?NT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

IN UC; 

AM. s w m - a w  VELOCITY PRESSURE, IN wc .. 
EFFLUENT AVERAGE VELOCITY, FT/SEC .......... 

1.36’ w 
81.416 vs 

EFFLM!JT VOLUNERIC FLOW RATE; 
A C T U k  AC% ............................. 74258 FA 
S T P W R b  SCFV ........................... 67649 FW 
DRY STPNQARD. DSCFfi ...................... 66814 FD 
------I 

EQUATIONS USED TO CALCULATE THE VOLUnETRIC FLOU RATE 

A i l  = 0.804545 i DN i D?I 

PA = PB + P V 1 3 . 6  

-I 



VOLVllETRIC F L O W  RATE CALCVLATION 

PRhJECT NUMBER: 9531 COMPANY: LOUISIAw\ PACIFIC COW. 
E S T  DATE: 2-18-94 SOURCE: PRESS R 2 WTLET 

DUCT DINENSiONS; 
DiANETERt INCXES ......................... 76.08 DH 
CROSS-SECTiONAL AREA, SC! FT .............. 31.582 AR 

EFFLLENT TEXJEMTUfiE, DEG F ................ 222 TS 

P:O!STURE CONTENT DETERMINATION: 
E?LUENT WET BULB TERPERATURE, DEG F ..... 109 .TU 
EFFLUENT DEL! POINT TEMPERAWE, DEG F .... 91 TD 
EFFLUENT RELAiIVE HUfiIDITY+ Z ............ 4.0 RH 
EFFLIENT fiOISiURE CONTENT, X VIV ......... 5.1 MC 

DUCT PRESjUaEj; 
EARONETRIC PRESSURE, IN  HG ............... 26.46 PB 
STATIC PfiESSURE, I N  WC ................... -0.36 PS 
A3SOLUlE ?RES3REt I N  WC ................. 28.43 PA 

EFFLUENT COMPOSITION; 
CAA3CN D:OX!DE CONTENT, Z VIV DRY ........ 3.4 CD 
OXYGEN CONTM, 7. VIV DRY ................. 15.3 OX 

EFFLUENT MOLEi?”,AR WEISHT: 
DRY PAS& ~LEIIZ-NOLE . :. ............... .: 23.16 MD 
WET BASIS, LWLS-NOLE .................... 28.59 rs 

P:TOT TUSE COEFFICiENT ..................... 0.838 CP 

EFFiUENT VELOCiTY PRESSURES, I N  UC; 
WINT PORT A PORT E 

1 8.568 8.588 
2 0.648 0.638 ~ ~~~ 

3 8.658 0.670 
L 8.620 0.708 
5 8.830 0.768 
6 0.782 0.610 

AVE. SCUA?E-ROOT VELOCITY PRESSiE, I N  WC .. 0.62 PV 

EFFLUENT A V E M E  VELOCITY, FTlSEC .......... 53.m VS 

EFXUEST VCLUXiRIC FLOW RATE; 
ACTUAL, ACFP: ............................. 100218 FA 
STANDARD. SCFH ........................... 73747 FW 
DRY STANDARD, DSCFM ...................... 69976 FD - - 

EQUATIONS USED TO CALCULATE M VOLURETRIC FLOU RATE 

Aa = e.aa4545 Y DH t an 
PA = PE + PS113.6 

RD 3 0.44fCD + 0.32WX + 0.26*(10B-CD-OXl 

IIS MD* ( l -~C/188 I  + 0.1FMC 

VS = 85 .46  f CP PV f SQRT( (460tTSl / ( f f i *PAl  1 

FA = 63 t VS t AR 

FU = 17.65 f FA PA I (TS+4601 

FD = FW ( l -NCI lBBI  

STANDARD CCNDIiIONS: 68 DEG F ,  23.92 I N  HG 
--I_--- 

52 
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SOURCE EMISSION TEST 
SITE DESCRIPTION DATA SHEET 

14  
. . 15 

16 
- 7  

18 I I 
20 I I 

. 19 

21 ! I 1 
22 I I 
23 
24 I I 

Effluent Temperature, OF: 

Ave. Veio6ity Pressure, IN WC: 

MMT Job  Number: 95-31 Date: G6, 94  
Company: Lo+;oda P?,'-f7c >&rp I 

Source: Lin/t + f D ~ y u  k0 
Source Cross-sectional Dimensions 

Address : /4UYWd L;z 

Round Duct; diameter: J2, C) 

Width: x 

I 

Rectangular Duct; 

Length: 

Equivalent diameter: ,x . 

De = 2LWi(L+W) 
Distance to Hearesr Flow Disturbance; 

Before Ports: /70" = 2857 di-ameters 
After Ports: :72" = f,oq diameters' 

ihnber of Sampling ?sin:s;. 
Required by EPA Method 1: 2q 
Actually 'Used : 2.Y. i 

Number of ports: 

Points per port: /2. 
Sampling Time; 

Minutes per Point: 2 3 -  
Minutes per Test Run: 60 I 

,I .. 
.. . 57 

FORM: S-FD-lc 
............ . . . . .  - - ..... ........... . .  .......... . . . . .  . . . .  . . . . . . .  .... -. . . . .  . .  . .  ...... --_ - - 



. .. - 

SOURCE M I S S I O N  TEST 
FIELD DATA SHEET 

FORM: S-FD-5 
Total Sampling Time, min.: 
Volume of Gas Sampled, DCF: 

58 
-- 

, . ~ .  . . .  . .. - '.- ... .. . , , 



~ 

/ 1 RUN: 2. -- 
.-_ SOURCE MISSION TEST ILST:  
I ., FIELD DATA SHEET T a e e  of 

. - .  . - - 
-. 

:.1 SYSTrn  LEAK CHECKS 

- 
I. 

FORM: S-FD-5 Volume'of Gas Sanpled, DCF: 

. .. . - ~ .. 
59 . .  -_-. -_ . , . - -. - . .- _ _  . . .  

.~ . ... . .. .. . . . .  



SOURCE C?ISSION TEST 
FIELD DATA SHEET 

. .  
. .. . -.- - ~. . ,  .. - . . _. .. . . . . . 

. . . .~ 

FORY: S-FD-5 

. .  . .. . - 60 
.. - ~ -  . .  . .  --. .-_ .~ , . - - , _ _  -- 
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. .  

. .  
SOURCE. ~~IQLON-T-EST, 

SITE DESCRIPTION DATA SHEET 
. ,  

' .  .,a ... . 
MMT Job Number: 9 5 3 1  ".Date: ~56,  ?L/ 

p ?g'' bc f 

.._ .'.. , ,;.-Address: .. . .%Ayl.&rc/, Lr ' 

'Dry&- R%O. -&Lf Source: L ; N ~ .  =-# 
Source Cross-sectiona1,Dimensions 

Round Duct; diameter: 

Rectangular Duct; 

. ,  -_Fypdny: LoYrinnA U J  J C  P. 

. .  ' 

. . .  

- ?  
- ,.?. ~.,. 
". ..Length: - - jl 

7 c_ c_ Width: 
Equivalent diameter: - 7 .  

.i i-. :';I . ' 5 
' .  i , De = 2LW/(L+W) 

3 -;a '. 

$ " E  .Distance to Nearest F1 'sturbance; 
. ' ' .  . .  Before Par)@ = 7. 3 2  diameters 

Required by PA Method 1: Ib  /=- 
After Ports: 5 = . 's /.z d'iameters 

.. . 
iqumber of Sampling oints; . .  

of 
' 

. - __ Actually7sed : /sL 
Number of ports: 2- 
/ 

points per pbrt: L 

5 

i 
Sampling /Time; 

/ Minutes per Point: 
/ 

,/Minutes per Test Run: 60 
i 
i 

i 

.n 

SITE SKETCH Y'COMEIENTS 

, .  1 .  

. FORM: S-FD-lc 
61 



SOURCE M I S S I O N  TEST 
FIELD DATA SHEET I - TEST: a I RUN: 

Paxe / of / 

.... I , I I I I I I I I I I I I I . .  

. .  .. ... . . . . . . . . . . .  . . . . .  . . . . . . .  . . .  . . . . . . . . .  . -. ....... . .  _. __ - .- - ._ 



~~ 

SOURCE MISSION TEST TEST: a I R L N : 3 -  
FIELD DATA SHEET Paee / of / 

I 
*, ' 

I 
- , I  

- 
, 

. .  
, ,  

. .  

. .  
.. 

.... 

i 

: 

-- . 
. .  

, 

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

Volume'of Gas Sampled, DCF: 
65 

FOR!!: S-FD-5 
. .. . . .  . . . . . .  - -__. - .... .... ... - , -  . - 



SOURCE M I S S I O N  TEST 
FIELD DATA SHEET 

lb y z  UQ < 
l%L% : O O l  

z z  
I I 8  1 
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. .  

Traverse 

SOURCE EMISSION TEST 

, .  
SITE DESCRIPTION. DATA SHEET, . 

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

P o r t  Lenqth: 6 I ,  

- .  

.. 

.... 

. .  

, .  
-. 

I I I - "  I 
19 I 
20 
2: I 
2i I 
23 
24 I - 

~ ' ,I: ,PRELIMINARY TRAVERSE DATA ' ,,., I 
Eff luent  Temperature, OF: 

Ave. Veloci ty  P r e s s u r e ,  I N  WC: 
.... 

-: . .  
-_ 

. .  1 

Address:': . 

Source: 

Source.  Cross-secLona1, q i + i s i i b n s  
- . _i.' . .  

( d o  . -. 
Round Duct; diameter: . 

Rectangular Duct; 

Length: - -- - Width: 

Equivalent diameter :  /-' 

De = 2LWi(L+W) 

Distance t o  Nearest Slow Disturbance;  
/ I( 

Before Ports:  24 8 = q*% diameters  

Aster  ,  or ts : x~G' = I 7-87' diameters  

iuumber o f  Samp1ir.Z ?s in ts ;  

Required by EPA Method 1: 

Actually Used: . aL\ _. - .- - 
Number of p o r t s :  2 
Poin t s  per  p o r t :  12 

Sampling Time; - - 
/ - Minutes per  Poin t :  

Minutes pe r  T e s t  Run: 
- -  

S I T E  SKETCH AM) COMNENTS 

0 
.j_ 

69 i FORM: S-FD-lc 

. . . . . .__ .. . . . . .  



'* EPA METHOD 2 : VOLUMETRIC FLOW RATE DETERMINATION 
Field Data Sheet 

, . .  

. ~, . .  
~ ~~ .~ 

' FORM: S-FD-2b 
. .i.. 

70 
c. 
.I _- . -  . - - . .. .. . .  ... . -  
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SOURCE EMISSION TEST 
SITE DESCRIPTION DATA SHEET 

Traverse 
Point 

. ... 

. .  

. . .. 
. .  - 

. .  
" ' i  

. . .  

.'-1 

.. 

. .  

-. . 

_ .  

- 
- 

. -- 

Port Length: (0 
Inches I InchTs 

8 
9 
10 .. 

I 2: ! I 
22 I 
23 
24 I 

Ave. Velocity Pressure, IN WC: 

6 6  w MMT Job Number: 9 < 3 /  Date: 

Rectangular Duct; 
Length: 
--I Width: 

Equivalent diameter: - . 
c - -  

De = 2LW;(L+W) 

Distance to Neares 
Before Ports = ?.?a diameters 
After Ports : = 5112 diameters 

.- 

Sampling Time; - -- 
Minutes der Point: - -  e blinutes er Test Run: P 

. -  
FORM: S-FD-lc 71 

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



i 

. -  

EPA METHOD 2: VOLUMETRIC FLOW RATE DETEXMINATION 

F ie ld  Data Sheet 

MMT Job Number:. 9.53 / 
Date: G,iGrul a I l g .  4 ./ 
Company: cOdi.>,$fid 72U.L & / D  

Source: / S d . &  2 t;l>i 1 
Dimensions, in&eI? G )  < ” 8 
Test Team Members: 47 /a - 
Test No.: 0 Run No.: / 

Ambient Temperature, OF: 

Barometric Pressure,  i n .  Hg. : 

c - R e l a t i v e  Humidity, %: 

Moisture  Content, 4: 2,7 0 

72 
FORM: S-FD-2b 

. - ..: .. . . .  . . .  .... . .  ... _- . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . .  .... . . . . .  . .  -. 
i - 

..  

- ~~ 
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I !  

. .  
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. .  , 

March23.1994 
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LINE #2 PRESS - RTO FLOW RATE TESTS 
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1" 

.. . 
... 

. .  

, i  

-.-, 

- 

-. 

. .  
, .  

. .. 
. .  

~. 

. .  ._ 
,. . .  . 
:. . . ., 

. .. 
. .. . -. 

- 
, .  

- 
. .  

! .* 

Tr&v-&r s e'F2 
Point 

SOURCE EMISSION TEST 
SITE DESCKIPTION DATA SHEET 

Port Lensth: 6 
Inches I Inches 

13 i I 
14 
15 
16 
17 
18 
19 
20 
2: 
2.2 I 
23 
24 I 

PRELIMINARY TRAVERSE DATA 

Effluent Temperature, OF: 1 Ave. Velocity Pressure, IN WC: 

PU-fT Job  Number: 4 53 
Company: L i i s  ;Gqq - f < c , L c  

Source: 42 kr.ess k7-0 ZGI*+ 
Source Cross-sectional Dimensions 

Date: ?/@?& 
I ,  

Address : 4dq- , w i -  

Round Duct; diameter: 4-3 g" 
Rectangular Duct; 

Length: 1 
Width: / 
Equivalent diameter: 

De = 2LWi (L+W) 
Distance to Hearest F l o w  Disturbance: 

Before Ports: ,2r'br'= 5.b( diameters 
After Ports: *38' = b.sL diameters 

16 
Sumber of Sampling ?sfnts; 

Required by EPA Method 1: 

Actually Used : 2 c/ .- 

Number of ports: 2 
Points per port: /C 

Sampling Time; 

Minutes per Point: #4 - 
Minutes per Test Run: fl4 

SITE SKETCH AND COWNTS I 

FORM: S-FD-lc 
i 



./ 

EPA METHOD 2: VOLUMETRIC FLOW U T E  DETERMINATION 

Fie ld  Data Sheet 

- MMT Job Number: 913 Ambient Temperature, OF: 

i n .  :c7 ,,~,5,9 - c !.. 
Date: s / / < / y q  

a c ,  c S t a t i c  Pressure ,  Company: f O r ( J l / P - c i  L? 
Source: @PSS*Z &p 3 1  /e+ Dry Bulb Temp., OF: 

Dimensions, inches :  Wet Bulb Temp., O F :  77 77 
Test Team Members: &/Ad Rela t ive  Humidity, %: 

Barometric Pressure,  i n .  Hg. : a s q 6  
\ (  

- 
Test No.: / Moisture Content,  %: A 2  v Run No.: 

VELOCITY TRAVERSE: Time: / / 3 0  - P i t o c  Tube KO: %< 

Poin t  

E 

. . ..., 

. .  p 

i 
I/ FORM: S-FD-2b 
I 76 
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SOURCE EMISSION TEST 
SITE DESCRIPTION DATA SHEET 

2.2 I I 
23 
24 I I 

TRAVERSE POINT LOCATION / 
Traverse Port Length: w 
Point Inches I Inches 
Number ]From Wall 1 From Port 

1 I 4 I - l  I Y \ I  

8 
9 
10 

"T Job Number : 9rs ' Date: 645v 
Company: Lo u r 1 i L 4 4 L \  l?z"-gL &p 

. .  

Address: tfnyI4Vd , &r 
Source: - .  Rd, 9 0 0  6 u f :  
Source Cross;?ectional Dimensions 

Round hrt; diameter: -7L ." -& 
.... T Z , G  

Rectangular'. Duct; 
Length: Y 

Width: 

Equivalent diameter: / .\ De = 2LW;(L+W) I '  

Distance to Nearest Flow Disturbance; 

= diame fer s Before Ports: 
After Ports : - - diameters 

Kurnber of Sampling Poin:s; 

Required by EPA Method 1: 
Actually Used: iZ  ' .  ... 

. . .  

- 
Number of ports: z 
Points per port: 

Sampling Time; 
c c  Minutes per Point: - 

c. Minutes per Test Run: ' - 

SITE SKZTCH AND COMHENTS 

FORM: S-FD-lc ' 77 .. 
.... ....... . . . . . . . . .  . ...-. :=- _;._ _. I ... _ _  __  .............. i .... 



EPA METHOD 2: VOLUMETRIC FLOW RATE DETERMINATION 
. Field Data Sheet . . I  . .. 

MxT Job Number: 9-r 31 ; 5 .  Ambient Temperature, OF: Y /  
Date: l T . 9  5' .s$" Barometric Pressure, in: Hg.: 3 4 

- -  
Source: 

Dimensions, inches: 7 b  " m Wet Bulb Temp., OF: /Q< 

Test Team Members: f f J -  aA % Relative Humidity, %: 

Test No.: 0 Run No.: ,/ Moisture Content,'%: 5 /6 

AI2 J=/og,(  
& - 

- 

- 
[VELOCITY TRAVERSE: Time,://'3u~fdoonPitot Tube No: 7 6  Coefficient: zz 

c.. F 3_ 

78 
.FORM: S-FD-2b 

. - .  . .  . .  . .  . .. . . . . ~  ..... .. - . .. . . .. - 
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.-, 

, 
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. ... 
, :  
I .  

. . . .  

1 0.E158 0.EW 0.08Z2 0.1020 0.0310 0.6785 0.1@15 

2 0.0105 0.00k33 0.0920 kl.10?5 0.C76 0.6684 

3 0.0005 0.00a0 0,0996 0.1891 . 0 . 8 3 ~ ~  0 . ~ 5  e.ee45 

I- 
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SWWRY OF PARTICULATE MISSION TEST LAFORATORY DATA 

PROJECT W R :  9531 COWANY: LCUISIANA PACIFIC COR?. 
TEST W R :  2 SOURCE: LINE R 1 OUTLET 

- 
WS OF PAPTICUTE RATTER COLLECTED, G R M S  - -. - - 

FRONT CATCH RACK CATCH TCiP. 
I PADTlm I , . . ~ . , . ~ ” ~  

RUN . FRONT CYCLONE FILTER FRONT IMPINGER IflPINGEP. EA.U P S  
NUmER WASH CATM CATCH TOTAL CATCH ** UASli TOTAL cc4 CT ~. 
---_I ---------  - - _ _  

. 1  0 . e ~  a.0000 0.0iw a . ~ m  0.0023 0.0060 0.m 0 “3 

2 0.0090 0.0m0 0.0104 0.0194 0.0029 E.0i18 8.0139 0 i: 

3 0.0014 0.0E80 0.0089 0.0122 0.0011’ 0.0B82 0.0093 e.0is. 
__ --- -__ 

NOT APPLICAXE ii CHLOROFORPl/iTii?’L EWER EXThdi ’  
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LABOR4 TOR Y A N !  YSIS REPORT 

DATE: March 17, 1994 PAGE: I Of2 

CLIENT: MMT Environmental PROJECTNO.: 030294-200611 
4610 N .  Churchill St. COLLECTION DATE: unidentified 
St.Paul, MN 55126 COLLECTED BY: Client 

RECEIVED DATE: 3/02/91 

CONTACT: AI Towbridge 

. .  

BNALYSIS 
EPA 60IO 
Calcium 
Magnesium 
Sodium 
Potassium 
SU1f.r 

ANAL YSIS 
EPA 601 0 
Calcium 
Magnesium 
Sodium 
Potassium 
Sulfir 

ANALYSE 
EPA 6010 
Calcium 
Magnesium 
Sodium 
Potassium 
Sulfir 

ND means Not Detected 
MDL means Method Detection Limit 

- ug means Micrograms 

Sample No.: 
SampIe ID.: 

3ma MRL 

ug 50 
ug 50 
ug 50 
ug 50 
ug 10 

SampIe No.: 
Sample ID.: 

uxm M u  

% 50 
ug 50 
ug 50 
ug 50 
ug 10 

Sample No.: 
Sample ID.: 

E8.m MIX 

ug 50 

ug 50 
ug 50 
ug 10 

ug 50 

9403006954 
I-I Inlel 
llJ5mLa 

1850 
350 

I IO00 
10000 

I 050 

9403006955 
I-2 Inlet 
RESULTS 

1850 
350 

10500 
I0500 
750 

9403006956 
I-3 Inlet 
&suLTs 

2700 
350 

10000 
9500 
1000 

ANALYSIS 
&LE 

3/08/91 
3/08/94 
3/08/94 
3/08/94 
3/14/91 

ANALYSIS 
eeTE 
3/08/94 
3/08/91 
3/08/94 
3/08/91 
3/14/94 

ANALYSIS 
a4E 
3/08/91 
3/08/91 
3/08/91 
3/08/91 
311 4/91 



SPECTRUM 301 West County Road E2 St. Paul, MN 55112 
. i  

(612) 633-0101 FAX (612) 633-1402 

L4BORATORYANALYSIS REPORT 

.- 

DATE: March 17. I994 

CLIENT: MMTEnvironmentaI 
461 0 N. Churchill St. 
St.Paul. M N  55126 

PAGE: 2 0 f 2  

PROJECT NO.: 030294-20061 I 
COLLECTION DATE: unidennjed 
COLLECTED BY: Client 
RECEIKED DATE: 3/02/94 

CONTACT: AI Towbn'dge 

This report has been renewed by me for technical accuracy and completeness. The analyses were performed 
using EPA or other approved methodo!ogies and the results were reported on an 'hs received" basis unless 
otherwise noted. Please contact me ifyou have any questions or comments regarding this report. Spectrum 
Lobs, Inc. appreciates the opportuniy to provide this analytical senice for you. 

Report Submitted By, , 

I 

Thomas L. Halverson 
Laboratory Manager 

TLH:wmh 
mmt076-I 
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COfeUTER ? RINTOUT 

H vw Tw Vd T d  Q C I% 

E.5 3.743 71 3.648 b8.e  9.0 1.0225 1.7068 
1.0 5.469 7: 3.482 72.3 6.0 1.0i95 1.7559 

3.8 11.668 71 11.119 80.0 12.0 1.0333 1.8275 

~ __- - - - - __ 

2.0 4.827 71 4.722 75.5 6.0 1.~56 i . e m  

&CER.AGE CCRRZTION FPCTCR: C = 1.p153 
AVE%A5E 0R:FI:E cDtiS:,a,C: M = 1.7741 

------I__-_ 

EQUH IONS : 
Vw = Vwf - Vwi 
V d  = Vdf - V d i  
Td = ( Tii + T i t  + Tci + Tof I / 4 
C = Vw Pb * (Tdr460I I ( Vd + (!b+H113.61 + ITw4601 I 
M = 0.0317 H (~Tm+4601iil/VwlL2 / I Pb + lTd+460l ) 

. . . . . , . ._ . . . . 
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COWLITER ?RINTOUT I 
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COYZUTER PRINiDU?: 

Fi VU Tw Vd Td 0 C Hil 

,0.5 4.012 66 4.164 64.0 10.0 0.9658 1.7682 
1.0 2.281 66 2.361 47.5 4.0 0.9b61 1.7649 
2.0 4.731 66 4.V16 71.8 6.0 0.9661 1.1934 
3.0 8.742 66 9.153 76.0 9.0 0.9672 1.793 

.-- - - - --- - 

AVERAGE CORRECTION FACTOR: C = 0.9665 
AVERG ORIFICE CONSTIWT: Ha i: 1.7800 

~~ - 
EQUATIONS: 

Vw = Vwf  - V w i  
Vd = Vdf - Vdi 
Td = ( T i i  + T i f  + Toi + Tof I I 4 

: C = Vu Pb + (Td+460) / I Vd + (Pb+H/13.6) (Tw*4i.al 1 
Iia = 0.8317 + H ( ( T w + 4 6 0 l t Q / V ~ ) ~ Z  / ( Pb (Td+460) 1 - -I_--__ 

. : 

... .. . . .  



. .  ........ ........ . .  1 

. . .  ..... ). .. . . .  

I I i COfPUTE.9 P X Z p i i O U i  

_I___- ---- ----- 
H vld TU Vd Td 0 C Ha - ----- - -- -- -- 

0.5 3.312 72 5.455 72.8 O.a 6.9537 i.mb 
1.0 5 . 0 9 ~  72 5.329 73.9 9.0 0.9668 1 . ~ ~ 6  
2.0 6.765 72 5.001 82.Y b.8 0.9671 1.83G 
3.0 7.965 72 8.280 6a.B E.O 0.9663 1.7950 

ALERAGE CORRECTION FACTOR: C = 0.9M2 
AVERAGE ORIFICE COKSTANT: Ha = 1.7953 - ______-------- 

EIIUATIOCS: 
Vu = Vwf - V w i  
Vd = Vdf - Vdi 
Td i T i i  t T i f  t ?ai + ToC I / 6 
C i Vw i Pb i (Tdt460) / 1 Vd i (PbrH113.6) t (Tw+4601 1 
Ha = 8.0317 * H f ((T&450)*0/V*)*? I ( Pb (Td+4bal ) 

____________________________I___________- 
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Alignment Check 

- J q1<100 
./ ~ 2 C 1 0 0  . 
7 Ql< 5 0 .  
- J Q 2 t  50 
J Q C 1 / 8  in .  
2 R<1/32 i n .  

. : ..: . .  

:? 

- 

. .. 

.~ 

. ~ .  

- 
.~ . j 

, 

. .  . . .  

i ) 

.~ .j 

- .  

P i t o t  Tube Dimensions 

- d i a m e t e r  ( D t ) :  
Base t o  ,Side A o p e n i n g  

p l a n e  (PA): SK 
Base t o  S i d e  B o p e n i n g  

p l a n e  (FBI: . <cP 

P i t o t  Assembly Intercomponent  Spac ings  

P i t o t  t o  n o z z l e  (X): % " -Exre rna l  t u b i n g  

\ 

CALIBRATION 

. . - . .. .. .. ~ _.-...c___. _. -. . , . . . . .. . - .. . 

SIDE A UVIBRATION SlDE E UILIEFATION 

: Pstd P5 CP CpCp(A1 Pstd Ps CP CP-Cpm) ---- ---- 
0.148 8.724 8.828 -8.883 0.170 8.240 8.833 -0.004 
0.386 8.558 8.830 -0.001 8.488 8.550 a.8w 0.001 

10.820 1.140 8.848 0.m 0.980 1.250 0.848 8.802 
: 1.400 2.888 8.828 -8.883 1.388 1.950 8.833 -8.005 

CP(A1 = 8.832 CPIBI = 8.838 

L 
C a l i b r a t i o n  Performed by: - .  I - 
( P r i n t )  fY,/.( OC 7d 
( S i g n a t u r e )  &d . \ '  ' 

A 
99 v 0 -  

FORM : . SSOA- 2 . . .. . . ~- -. 
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Alignment Check 

- 4 q1<100 
/ f32c100 

Ql< 50' 

7 q c i r s  i n .  2 R<1/32 in .  

3@2< 50 

, .. 
Page: SSQA-2- 137 

P i t o t  Tube Dimensions P i t o t  Assembly Intercomponent  Spacings 

n o z z l e  (X): "Ex te rna l  t u b i n g  3 P i t o t  t o  
d i ame te r  (Dt): 4 

Base t o  S i d e  A open ing  
p l a n e  (PA): , 56 

Base t o  S i d e  B o p e n i n  
p l a n e  (Pa):  , <& 

DESIRED CALIBRATION POINT SIDE A CALIBRATION SIDE B CALIBRATION ' I I 

I COMPUTER PRINTOUT 

-__. . . 
~ .- ._ . .. .. -. .. 

SIDE A WIBPATION SIDE B CALIBRATIMI 

Pstd Ps CP CP-CPCA) Pstd Ps cp CP-CPn) ---- ~ .~. ---- 
0.145 0.285 0.m 8.002 . .  . 0.135 0.136 0.W 0.009 

: 0.388 0.558 0.823 -8.883 0.390 0.550 0.834 0.003 

1.500 2.1BB 0.821 -8.864 1.420 2.050 8.824 -0.866 
! ! 0.360 1.388 0.824 -0.082 0.880 1.250 0.831 0.880 

.. . 

CptA) = 0.82b C p W  = 0.830 

d 1  . ,  
~ ~~~ 

C a l i b r a t i o n  Performed by: 

- ( P r i n t )  P A  p l - d  .. .. 
I 

( S i g n a t u r e )  & A Ai/ 
100 / -  



Page: SSQA-3- 3 

- ,  
I 

CALIBRATION 

NOZZLE DIAMETER 

Nozzle Nominal Measured Diameter, in. Nozzle* 
Number Diameter, in. D1 D 2  D3 Diameter, in. 

L- I 
5-2 . .. 

- 5 - 3 .  
s - L\ 

s -  5 

. . . .. - . . . . . . . . . . 

* Nozzle diameter = (D1 + D2 + D3)/3 

. _  

F0RI.I: SSQA-3 

Calibration Performed by: 

(Signature) 



'7 . .  . .. . . .  . . .  . . .  . .  . 
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CALIBRATION 

NOZZLE DIAMETER - .' 

Nozzle Nominal Measured Diameter, in. Nozzle* 
Number Diameter, in. D1 D2 D3 Diameter, in. 

* Nozzle diameter = (D1+ D2 + D3)/3 

Calibration Performed by: 

FORM: SSQA-3 102 
~ 

. _ .  --.. ~ .. . . .  - ...~ 
~~ ~ 




