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June 28, 1994 

. .. 

Mr. Steve Jason 
Geoenergy International Corporation 
1819 South Central 
Suite 143 
Kent, Washington 98032 

Dear Mr. Jason: 

AmTest-Air Quality, Inc. 

30545 S.E. 84th Sr.. n5 

Office: 12061 222-7746 
FAX:  12061 222-7849 

- _ _ ~  
A I R  [ I U A L I T V .  I N C .  Preston. WA 98050 

Y' - 

Geoenergy International Corporation contracted Am Test-Air Quality, Inc. to quantify 
particulate matter emissions at the inlet to the E-Tube and at the E-Tube outlet stack at 
Louisiana Pacific's plywood mill in Dawson Creek, British Columbia. The E-Tube is 
installed to control emissions from the core dryer. On June 7 ,  1994, two (2) 
particulate matter emission samples were collected at the E-Tube outlet, and one (1) 
particulate matter emission sample was collected at the E-Tube inlet. 

Particulate matter emissions were quantified by conducting one-hour tests at the E-Tube 
inlet and outlet using Environmental Protection Agency (EPA) methodology presented 
in the July 1, 1993 edition of EPA Title 40, Code of Federal Remlations. Parts 53-60 
(40 CFR 60). Appendix A, Methods 1, 2, 3A, 4 and 5. Methods 1 and 2 were 
performed to measure the stack gas velocity and temperature for calculating the 
volumetric flow rate. Method 3A was performed to determine the molecular weight of 
the stack gas. Method 4 was performed to determine the moisture content of the stack 
gas. Method 5 was performed to quantify particulate matter emissions. Condensible 
particulate matter was quantified by performing a methylene chloride extraction of the 
back-half portion of the Method 5 sample train per the State of Oregon Department of 
Environmental Quality (ODEQ) Source Sampling Manual Method 5 procedures. 

Mr. Stanley B. Moye of Am Test-Air Quality, Inc. conducted the field sampling. Mr. 
Kris A. Hansen, Ms. Angela F. Blaisdell, Ms. Judy A. Aasland and Ms. Annika 
Woehr of Am Test-Air Quality, Inc. performed laboratory analysis and data reduction. 
Mr. Bill Nygen of Louisiana Pacific and Mr. Bob Smith of Geoenergy International 
Corporation coordinated this project. 

.- 
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The results of the three (3) Method 5 tests for quantifying particulate matter emissions 
are presented on the enclosed computer printout titled "Summary of Results - Methods 
1, 2, 3A, 4 and 5 " ,  and in Table 1 below: 

Table 1. Summary of particulate matter emission concentration test results from 
samples collected at the core dryer E-Tube inlet and outlet on June 7, 1994 at Louisiana 
Pacific's facility in Dawson Creek, British Columbia. 

E-TUBE OUTLET STACK 
1 0.007 0.008 0.016 5.21 22.8 
2 0.005 0.005 0.010 3.48 15.3 

Average 0.006 0.007 0.013 4.35 19.1 

E-TUBE INLET DUCT 
1 0.054 0.037 0.091 29.6 129.6 

The front-half, back-half and total particulate matter emission concentrations are 
presented in units of grains per dry standard cubic foot (grldscf) of gas sampled. The 
total particulate matter emission rate results are presented in units of pounds per hour 
(lblhr) and tons per year (tons/yr). Tons per year calculations assume 24 hours per day 
365 days per year operation. An acceptable leak check of less than 0.02 cfm at the 
highest vacuum rate (or greater) used during the test preceded and followed each mn. 
The percentage isokinetics were within the acceptable limits of 100 & 10% for all three 
(3) runs. 



MKEs 
A I R  L 1 U A L I T Y .  I N C  

Please find enclosed three (3) copies of this letter and a complete data package which 
includes a summary table of results, separate computer printouts for each tun. example 
calculations of results and field data sheets Please call Am Test-Air Quality, Inc. at 
(206) 222-7746 if you have any questions or require further information. 

Sincerely, 
Am Test-Air Quality, Inc. 

Kris A. Hansen 
/’ Project Manager 

KAH/AFB/jaa 
Enclosure 
[laa\c\urard\repon\geol~l 

I... .::. ... 



MAEs 
A I R  O U A L I T Y .  I N C .  

SUMMARY OF RESULTS - METHOOS 1. 2, 3A.  4 AN0 5 
AM TEST - A I R  QUALITY, INC. 

F I L E  NAME: LB604\GEOOCSUM 

CLIENT: G e a e n e r g y  .9 L o u i s i a n a  P a c i f i c  

LOCAT ION : Oauson C r e e k ,  B r i t i s h  C a l u n b i a  

CORE DRYER E-TUBE 
.......................................... 

O u t l e t  Inlet 

RUN # l  RUN #2 AVERAGE RUN #1 

LAB #: 

OATE: 
START TIME:  

STOP TIME:  

SAMPLE LENGTH ( m i n u t e s ) :  

VOLUME SAMPLEO (cubic feet): 

VOLUME SAMPLEO (dry std. cubic fee t ) :  

VOLUME SAMPLEO (dry std. cubic m e t e r s ) :  

STACK GAS MOISTURE (percent): 

BAROMETRIC PRESSURE (inches O f  Hg): 

STATIC PRESSURE (inches O f  H2O): 
STACK PRESSURE (inches of Hg): 

STACK TEMPERATURE ( d e g r e e s  R.): 

CARBON D I O X I D E  (percent): 
OXYGEN (percent): 
CARBON MONOXIDE (ppn): 
MOLECULAR WEIGHT (dry, g / g - m o l e ) :  

MOLECULAR WEIGHT (uet, g / g - m o l e ) :  

STACK TEMPERATURE ( d e g r e e s  F . ) :  

5827 
6/7/94 
10:25 
11:30 
60.0 

48.309 
45.328 
1.284 
20.48 

27.40 
-0.05 
27.40 
135.2 
595.2 

0.1 
20.1 
173 

.28.82 
26.60 

AVERAGE VELOCITY HEAD (inches O f  H2O): 0.904 
PITOT TUBE cp: 0.84 
STACK GAS VELOCITY ( f e e t  per second): 61.7 
STACK DIAMETER (inches): 54.0 
STACK AREA (square feet):  15.9 
STACK GAS A I R F L W  (dry std. cubic feet per min.) :  38020.6 
STACK GAS AIRFLOW (actuat cubic f e e t  per min.) :  58863.2 

NOZZLE DIAMETER ( inches):  
ISOKINETICS (percent): 

0.242 
99 

FRONT-HALF PARTICULATE EMISSION CONC. ( g r l d s c f ) :  0.007 
BACK-HALF PARTICULATE EMISSION CONC. ( g r / d s c f ) :  0.008 
TOTAL PARTICULATE EMISSION CONC. ( g r l d s c f ) :  0.016 
TOTAL PARTICULATE EMISSION CONC. (mg ldscm) :  36.6 
TOTAL PARTICULATE MATTER EMISSION RATE (Lb/hr): 5.21 
TOTAL PARTICULATE MATTER EMISSION RATE ( t o n s / y e a r ) :  22.8 

5828 
6/7/94 
12:20 
13:25 
60.0 

52.312 
48.781 
1.382 
19.82 

27.46 
-0.05 
27.46 
134.4 
594.4 

0.6 
18.3 
576 

28.83 
26.68 

1.037 
0.84 
65.9 
54.0 
15.9 

41 092.2 
62869.7 

0.242 
99 

0.005 
0.005 
0.010 
22.6 
3.48 
15.3 

50.311 
47.055 
1.333 
20.15 

27.43 
-0.05 
27.43 
134.8 
594.8 

0.4 
19.2 
375 

28.83 
26.64 

0.971 

63.8 

39556.4 
60866.5 

0.006 
0.007 
0.013 
29.6 
4.35 
19.1 

5826 
6/7/94 
18:57 
19:57 
60.0 

42.096 
37.440 
1.060 
19.41 

27.67 
-8.50 
27.05 
250.6 
710.6 

0.1 
18.0 
1131 

28.74 
26.65 

2.938 
0.84 
122.2 
41.75 
9.51 

37736.6 
69713.5 

0.167 
103 

0.054 
0.037 
0.091 
209.4 
29.6 
129.6 
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EXAMPLE CALCULATION SHEET 
EPA METHODS 1,2,3A, 4 AND 5 

VmStd =1 7.6470~Hg~co,,t,,t)'volume sampled'Yfactor*(PB+ A HI1 3.6)l(460+Tm) 

=17.6470Rf'HgU =.?JI?. ft3*o,%7*(i?7.%"Hg -- + ( ~ ' H 2 0 / 1 3 . 6 ) ) l ( 4 6 0  +6,'i0 F) 

= 48.781 dscf 

= @,-?el dscf/35.31 f t3/ rn3 

= 1*%2 dscm 

: .... 

':'. dscm 

Substitution of Equation 54.into 5-5 

Wa = mglrnl blank * rnl sample = rng sample due to acetone blank 

= 0 .  14 m g =  O.GCE? mglml' ml 

= (net weight filter catch) + (net weight "B" section) - Wa + Back-half 

= 3103 m g =  127 m g +  3.11. m g -  0 3 1 4 -  m g +  153 mg 

= (0.001 glmg) * (15.43 grainslgram) * Mn l Vrn,,,, 

= (0,001 glmg) (15.43 grainslgrarn) * 3 3 
= oaolo gr/dscf (Equation 5-6) 

Mn 
P .  - 

C, 

mg I @%i dscf 

grldscf @-% O,= gr/dscf (20.9% - %02)/(20.9% - % 0,) 
%correction % measured 

= gr/dscf @- % 0, 
.. ..:: 

' . gr/dscf @-%C02 = grldscf % I  %CO, 
% correction % measured 

= up grldscf @ % co2 
mgldscm = 31~3 mg/ 1,302-dscm 

= m.6 mgldscm 

Particulate Matter Emission Rate 

poundslhour = C, * dscflmin * 60 minlhr * 1 IbnOOO grains 

= 0*010gr/dscf *wq%3dscf/min 60 rninlhr 1 lbl7000 grains 

= 3 3 4 s  lblhr 



EXAMPLE CALCULATION SHEET (continued) 
EPA METHODS 1 , 2 , 3 A ,  4 and 5 

Moisture - Equation 5-2 and 5-3 

vwstd = 0.04715 ftVg * 255.7 grams of H,O collected in impingers 

= I 1 a S c f  

6,s = ( i 2 . G  scf)i( l a t a  scf+4B.-%i dscf) 

= 0. 1482 

.: -.. % Moisture = 14882 % = B,, 100 

' Molecular weiqht - Equation 3-2 

Md = 0 . 4 4 0 * ( ~ % C 0 ~ ) + 0 . 3 2 0 * ( ~ % 0 , ) + 0 . 2 8 0 * ( 1  OO%-&hCO2- IB.3 %02(%CO+%N2)) 

= 20.83 glg-mole (dry) 

M, = M, *(l-Bws) + 18.0 Bws = 20.83 g/g-mole * ( I  -U,Isa2) + 18.0 g/g-mole * 0 ~ ( % 2  

= 2 6 . 6 8  glg-mole (wet) 
' Fo = (20.9- )%O,/ %CO, = N A 

.. 
Stack-qasvelocitv and.volurnetric flow rate - Equation 2-9 and 2-10 

V, = 85.49 * Cp'%P * T,O R I (M, gIg-mole * P,"Hg) ' 

.. . ' Qsd = 3600 * (1 - B,J V, Wsec A, f12 * (Tstdo WSo R) * (P,"Hg I PStd"Hg) I 6 0  minlhr 

= 3600 (1 -0.1?aZ) 65. q Wsec *=fP " (5280 R I X o  R) P a ' H g  I29.92"Hg) I 6 0  

=4-1@2.Zdscf/min (dry standard cubic feed per minute) L=A'$%/ /I* 
. ... ~. . . ..:. 

acfm = 65.q Wsec *= ft2' 60 seclmin 

=hZf?@+cfm (actual cubic feet per minute) 

lsokinetic variation - Equation 5-8 

I = 0.09450 * VmStd dscf * TSo R j (P,"Hg * V,Wsec * minutes * Ani? 2 -(l -Ews)] 

, .. 

All of the above numbered equations are from the 40 CFR 60 and assume English units 
(bnb !norflb.~lal=\MS dml 



EXAMPLE CALCULATION SHEET ( c o n h e d )  
EPA METHODS 1 ,2 ,3A,  4 and 5 

BACK-HALF PARTICULATE 

"C" Section (write in final and inlial wts for all appropriate irnpingers for c belaw) 

7 

a 1.0 rng particulate in "C" Section Beaker 
b @ rnl of water in condensers, including rinses 
C 

d 

e 0.m4 mglml blank particulate = oi 1 rng blank I 2 5 2  rnl blank 
I 0, I4 mg blank particulate = e d 

wli? rnl condensation in lSt, 2nd and 3rd bubblers (tinalwt- initialwt. assumes lg l lml  waterdensdy) 

3'%3 ml DI water used in bubblers including rinses = b - c 

h q  mg of 'IC" particulate = a - f =  7.0 mg - D. I+ rng 

"Cx" Section 
a 8.5 rng particulate in "Cx" Section Beaker 
b 1w ml CH2C12 used for sample 
c 0.0 rnglml blank particulate = 0, @ mg blank / 150 ml blank 
d U ,  w mg blank particulate = b c P - ' -  

s15 mg of "Cx" particulate = a - d = 0.5 rng - 0.0 mg 

"D" Section 
a 

b 75 rnl Acetone used for sample 

d 0.1 rng blank particulate = b * c  

0.0 rng particulate in "D" Section Beaker 

OLXDT mglml blank particulate (Same as "B" Section) 

{ 0.1 ) rng of "D" particulate = a - d = 0.0 rng - 0. I rng 

TOTAL BACK-HALF PARTICULATE 

+ b..? mg "c" Section Particulate 
+ 5.5 rng t ~ ~ x t '  Section Particulate 
+ rng 'ID" Section Particulate 
+ /  rng Back-half Filter Particulate (If applicable) 

= 153 mg Back-half Particulate 
(cOhww~-plite\M5.dccI 
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STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS 

1 2 3 4 

T r a v e r s e  F'rac t i o n a l  
P o i n t  P e r c e n t  of s t a c k  I . D .  COl u r n  

# Stack  I . D .  i n c h e s  2 x 3  

. .... 

5 6 
T r a v e r s e  P o i n t  
L o c a t i o n  f rom 

D i s t a n c e  Outside of P o r t  
r co lumns  4 + 5 

. .  :.. .. 
CROSS SECTION 

C l i e n t  G F O  - E N & Y L /  
- 8  

L o c a t i o n  P R / ) S Q ~  -Ceeet- 
S a m p l i n g  L o c a t i o n  E - T M & ~  S G c t .  

I n s i d e  of f a r  w a l l  t o  o u t s i d e  
of po r t  ( d i s t a n c e ,  X )  dG .. 

I n s i d e  of n e a r  w a l l  t o  o u t s i d e  
of port ( d i s t a n c e ,  Y )  6 

S t a c k  I . D .  ( d i s t a n c e  X - distaxnce Y) 
.5-J 

STACK, CONTROL DEVICE AND PROCESS 
FLOW DIAGRAn 

S c h e m a t i c  of Sampl ing  
L o c a t i o n  

I .-J c 

- . ... . . 

I 

downstream 
ups t ream i . . . .. __ ~ ~ 

D i s t a n c e  A = 
D i s t a n c e  B = 



..,. 

... 

. 
Sample 
Point 

Page - of - TRAVERSE SAMPLING DATA SHEET ..A. 

Dry Gas Pitot Orif ice Gas Pump Filter Imp. 
Elap Meter Reading Setting (A HI Meter Vac. Box Exit Stack 
Time Reading ~3 P H20 TempOF Gauge Temp Temp Temp o2 
Min. Cu.Ft. '' H20 Ideal kctual InlOut " Hg OF OF OF % 

EOUIPMENT CHECKS 

Initial/Final 
Leak Rate cfm z/ Cz5'@.' 

Leak Test Vacuum : Z ' '  / 
JP'tots, Pre Leak Ck 

d i t o t s ,  Post Leak Ck 
Gas Sampling System 

=/Integmd. Bag 
Y5 Rin&Acetod/H20/0ther 

.: 
I ,  

-. 

QA FORMS COMPLETED 
Stack Schematic 
Sample Train . J 
Pitot Tube 1 n s p . J  - 

-Lf 
Magnehelic Cal. 
Temp. Probe Ca1.- 

i/ 

,L Gas Meter Ca1ib.- J 
Filter # Box # ,fl f 

Final Initial Net 
Wt. Wt. Wt. 

gram gram 

Start Time I LJzf 
Stop Time 
Barometric 
Pressure Z7#'fD 
Static Pres '"20 -C Z . 3  
Production Rate 

! 

SAMPLING PARAMETERS 
-, i z:..,. ~ , ,  i 

'% Moisture i 

Meter Temp. 66 
A H@ ,i ,c,#,':..' y ::,. n C . 3  
Stack Temp. t +:o 
Pitot #& Side . .#- 
CP I .  .! ' 

Nozzle Diameter : ' :' inch 

.. ... : 

. . .  . 
D2.' ' '  D3- Dl,: '!;:': 

. -  
K Factor _.  . 

. .. .. 



, ... 

METHOD 5 
LABORATORY ANALYSIS 

, . . .  

:. :.:.. 

Sample Location 

L' Date b J.i  / s q  

\! 
7 
I .  

"A" Section (Filter) 

Filter # 110- 3TK Tare Weight 0, g Z 7 /  grams 

Net Weight 0 . o l b . d  grams 

,i. 7 

% 
Final Weight 0 , f Y . X r  grams / ? ,  

"B" Section (Probe Wash) 

Beaker # j5-O - q g K  Tare Weight 6?. 333q grams 
Volume Acetone 240 mls Final Weight L9, 3 Z 9 2  grams J 

Net Weight 0.005% grams 

. '  . 
"C" Section (Condenser Particulate - Inorsanic Catch) 

Beaker # / C G -  / Z  8s' ' Tare Weight bS'Nq0 
Volume Water L v O  .' mls Final Weight &,36(;L.3 grams 

Net Weight n , o ( 5 5  grams 

grams d. 

"Cx" Section (Condenser Particulate - Orsanic Catch) 

Beaker # 15-6 0 1.305 Tare Weight 77.7265 grams 
Volume CH2C12 /s G mls Final Weight 7 7 7 Z k 3  grams I/ 

Net Weight o.OoY6 grams 

I'D" Section [Final Acetone Rinse of ImDinsers) 

Beaker # /56 - 130 Tare Weight 65.2213 grams 
Volume Acetone ,140 ,&d mls Final Weight 6<222/3 grams 

Net Weight 0,oooo grams 



of - TRAVERSE SAMPLING DATA SHEET.' ' ' * ' -  Page - :. ... : 56-25- :i 

zlient Gee - a y v  
Location p&/o>-tm ~2 
Sample Site G - 7-6~. 

/Fc /< - 
Stack Diameter -q 'I  

QA FORMS COMPLETED 
Stack Schematic - J 
Sample Train L/ v Pitot Tube Imp.- 
Magnehelic Cal. - 

Date 6- ;z- 4" Temp. Probe Cal .z 
Operators 5 5  /$/ Gas Meter C a 1 i b . L  
Run I.D. &2 f l  9 @ 

- 
Filter ti BOX # 2- 

EOUIPMENT CHECKS 

Initi l/Final 
Leak Rate cfm &b&/ 
Leak Test Vacuum /2" / / j "  
d i t o t s ,  Pre Leak Ck 
L P i t o t s ,  Post Leak Ck 

I Final Initial Net 
Wt. Wt. Wt . 

gram gram gram 
#1 Imp. Fyo,l - 6y2.1 = \L i%iD 

# 2  Imp. 7 7 3 . 4 -  (595.0 = 3 
#3  Imp.5'&.0-5J7,8 = a 

- -Gas Sampling System 1#4  Imp. - - 

W i Z  
Stop Time 1 3 2  
Start Time 

Barometric 
Pressure "Hg L7.9 b 
Static Pres '"20 -0.0% 
Production Rate 

SAMPLING PARAMETERS 
,bdezw- 

% Moisture w 
Meter Temp. b o  - 
Stack Temp. 13 5 

r-n h F 4 

Y 0 . 7 4 )  
Side #A 

Nozzle Diameter 0. 2 q t i n c h  
01 02 D3- 

K Factor 2,49 8 



METHOD 5 
LABORATORY ANALYSIS 

Client Geo - G-.r<. ,,! Run Number 2- 
Sample Location 

Date G (7  !cl$ 

U J  

\7- 
7 

\: 

'0 
"At'  Section (Filter) b 

$ 
k.0  

J 
Filter # 110-566 Tare Weight 0. e26 7 grams 

Final Weight 6. r 3 ' ?  '-( grams 
Net Weight 0.0 fd.? grams 

h 
"B" Section (Probe Wash1 - \  

Beaker # f50- . /%? Tare Weight m. / 872. grams 
Volume Acetone 205- mls Final Weight X O ,  /'?06 grams v; 

Net Weight O . n n 3 3  grams 

"C" Section (Condenser Particulate - Inorsanic Catch) 

Beaker # f % -  1286 Tare Weight 65.32qf grains 
Volume Water Loo mls Final Weight 6 5,2.3 / /. grams.d 

Net Weight O.DO3D grams 

"Cx" Section (Condenser Particulate - Oraanic Catch) 

Tare Weight d5. $'33fgrams Beaker # /54-/306 
Volume CH2C12 /50 mls Final Weight (dr y q / 9  grams 

Net Weight 0.oob5 grams 

/' 

"D" Section (Final Acetone Rinse of Impinaersl 

Beaker # /%/,7gy Tare Weight 8L3865 grams 
Volume Acetone 75 mls Final Weight Yl, 375Ygrams J 

Net Weight -0,oorc grams 

OleSclL 



. .  
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Initial 
Volume Clean-up Solution Bottle 

CONTENTS (mL) used Type 

SAMPLE TRAIN INFORMATION A I R  ( I U A L I T Y .  I N C  

Comments 

Fill out one sheet per site and per test type 

CLIENT: G KO- KLCY~ L/ 

LOCATION: m w s w  &LeK CAdMG44 
SITE: /? 726e fane. sr7cc)c 
TEST TEAM: 54M 

RUN #'S: z TYPE: L 
DATE(S): 6 - 7 - q ~ .  / 

ProbeIFiltef Temperature: __ <8+25F __ 320 F 

lmpinger Temperature: /&? F Other 

Other 

THIMBLE: __yes 

PROBE LINER: quartz glass - 4 e  I teflon 

PROBETYPE: - regular - water-cooled 
_/' 

FRONT-HALF FILTER: L-';es 
FRONT-HALF FILTER MEDIA: & r t z  fiber glass fiber 

SUPPORT steel qlassfnt - teflon GASKET: - silicon __ 4'.- 

e' NOZZLETYPE: - quartz __ ,N<ieel - none 

/'. 
L/ - -  

teflon 
J no SIZE (mm): -90 -110 -125 -other- 

A- 
BACK-HALF FILTER: y e s .  -4. 
BACK-HALF FILTER MEDIA: -quartz fiber &lass fiber _elfon 
NOTE: Show the back-half filter location with an arrow on the table below. 

- tared - untared 

IF THIS INFORMATION IS NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS. 

~aa\c\excel~ampltrn.xlsl 1/27/94 
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CROSS SECTION 

FLOW DIAGRAH 

- 

downstream 
upstream 

Distance A = 
Distance B = 

STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS 

1 I 
Inside of near wall to outside 

of port (distance; Y) Schematic of Sampling 
Location 

Stack I.D. (distance X - distance Y) 
J /  Y4 



Of - Page - TRAVERSE SAMPLING DATA SHEET 

. . .  

. . .  

PA FORMS COMPLETED 
Stack Schematic ---' 

Pitot Tube 1 n s p . J  
Magnehelic Cal. -/ 
Temp. Probe Ca1.J 
Gas Meter Ca1ib.J 

Sample Train J - 

- 

Filter # BOX # Kf 
EOUIPMENT CHECKS 

Initial/Final 

/c/ 

Leak Rate cfm -/ CZaC72 
Leak T st Vacuum& "/ 

&tots, Pre Leak Ck 
x o t s ,  Post Leak Ck 

Gas Sampling System 
v f n t e g r a t e d  Bag 
M5 Rinse Acetone/H20/0ther 

Final Initial Net 
Wt . Wt. Wt. 
gram gram gram 

Start Time 
Stop Time 
Barometric 
Pressure "Hg 27. 67  
Static Pres "H20 - 8 . 5  
Production Rate 

SAMPLING PARAMETERS 

% Moisture /A 3. 
Meter Temp. ?Q 

K Factor 056 7 

Dry Gas 
Meter 
Reading 
Cu.Ft. 

Pitot Orif ice 1 Gas 
Reading Setting (A H) Meter Vac . 

Gauge Temp Temp Temp 
'' Hg I OF I OF I OF I i2 I 



.. . 

METHOD 5 
LABORATORY ANALYSIS 

... 

Client Cimerww Run Number I 
Sample Location 

Date k/?!Lj+ 

Client Cimerww Run Number I 
Sample Location 

Date k/?!Lj+ 

"A" Section (Filter) 

Filter # IlO -556 Tare Weight 0 .  %z99 grams 
Final Weight 0*95vc/ grams J 
Net Weight 0. 1248 grams 

r'B" Section (Probe Wash) 

Beaker # /ss)--L/?O Tare Weight 69,L/6/7 grams 
Volume Acetone 170 rnls Final Weight 64. q.$ c/7 grams i 

Net Weight o , O O %  grams 

"C" Section (Condenser Particulate - Inorqanic Catch)- 

J Beaker # 1% - 12Y7 Tare Weight 6$'. 393? grams 
Volume Water I, 70 mls Final WeightbK. V 5 t D  grams 

Net Weight 0.67 I grams 

ItCxrr Section (Condenser Particulate - Orqanic Catch) 

Beaker # /xi ~ 1307 Tare Weight L6.03 VG grams 
Volume CH2C12 /5a mls Final Weight L6.06'bq grams 

Net Weight 0.0335f grams 

'ID" Section (Final Acetone Rinse of ImDinqersl 

grams 
Volume Acetone /o 0 mls Final Weight 74.6 3 3 %' grams 

Net Weight -0,onzz grams 
J 

Beaker # /SO - / Z f q  Tare Weight 7 9 6  344 

w -bL 



._ 

_ .  

CONTENTS 

ws 
SAMPLE TRAIN INFORMATION A I R  U U A L I T Y .  I N C  

Initial 

(mL) used Type Comments 
Volume Clean-up Solutlon 8onle 

Fill ouI one sheet per site and per lest type 

ProbelFilter Temperature: ___ 248+25F - 320 F Other 

lmpinger Temperature: 1 ' < 6 8  F Other 

/ 

PROBE LINER: quartz glass __ 4 e e l  tenon 

PROBETYPE: __ 4 g u i a r  __ water-cooled 

FRONT-HALF FILTER: d e s  -no SIZE (mm): -90 -110 A' -125 -other- 

FRONT-HALF FILTER MEDIA: p' quartz fiber glass fiber teflon 

SUPPORT: steel v$iass frit __ teflon GASKET: __ silicon j l e f l o n  

BACK-HALF FILTER: v e s  d o  
BACK-HALF FILTER MEDIA: -quartz fiber q l a s s  fiber -telfon 
NOTE: Show the back-half filter location with an arrow on the table below. 

- tared - untared 

.:.: 

IF THIS INFORMATION IS NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS. 

[jaa\c\excel~ampltrn.xls] 1/27/94 



AT 
METHOD 5 

LABORATORY ANALYSIS 

Acetone Blank 

Beaker # 15-50 - v d  Tare  Weight (,2Z666 grams 
Volume Acetone /40 m l s  F i n a l  Weight 65.2 667 grams 

N e t  Weight O . B ~ ~ I  grams 

D i s t i l l e d .  Deionized Water Blank 0.0 0 0 -+ 
Beaker # 170 - / 2 q c  Tare  Weight 8,77 9 7 grams 
Volume Water 2 7 0  m l s  F i n a l  Weiqht6? ,7798 grams 

N e t  Weight 0.o60 I grams 
-. 0.mo I f /69322 : zso-(! 
: @ . O o O ~ ~ . . . ~ ~ ~  9 3 

Methvlene C h l o r i d e  (CH2C12)  Blank 

Beaker # is0 - 1 2 7 q  T a r e  Weight 79. 3 0 / 9  grams 
Volume CH2C12 / 5-0 mls F i n a l  Weight 7 7  3CQ7 grams 

N e t  Weight - 6.60/2 grams 

0.GW. 

:.. .: 



. . .  
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E! - 0 . - - 0 0  m w - m m m X  % 
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A """N N 
w 
0 
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-TEMPERATURE S E N S O R  CALIURATION D A T A  FORM 

. .  
.. 

. .  . ... .... 

TIERHOCOUPLE 
1. OR 

REFERENCE 

! 

RX I'EICEtICE 
TIiERMOMETER 
T E M P E W T U R E  

O F  

3 3  

R.MOCOUI'LI;: 
PERATmE 

OF 

32- 

7 

i 
0.0 

{rcf tcmD. OF + 460) - (test f h c r m .  t c m n  OF + 460) 1 0 0 5  1.5% 
(rcf tcrnp. OF + 460) 

6 . 7 2  
0.07 

\ 



:.. 

. .  . . . .  . .: 

o 
U 

i 
3 
0 

N O  
I C  

mu1 

w z 
4 .. 2 

w w  - 2  
a- 
n". 

m * m c Q m c c O r h O m O m  
0 . 0 . 0 . 0 0 0 0 0 0 N . - N 0 0 0  

0 0 0 0 0 0 0 0 0 - c - c c c  
????a???????"" 
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.. 

: .. :. .. 

HOMER R. DULIN CO. 
729 EAST WILLOW STREET 

LONG BEACH, CALIFORNIA 90806 
(310) 424-8533 (213) 636-4096 FAX (310) 426-7707 

C E R T .  NO. 3 - 4 8 8 - 3  

CALI B RATIO N C ERTl FI CATIB N 

FLOAT No. - - -  TUBENo. - - -  
MODEL N O . :  T - 1 1 0  

REMARKS: C A L I B R A T E D  I N  CFM A I R  @ 1 4 . 7  P S l A  & 7 0  DEG F 

ACCURACY: S E E  DATA 

INDICATED II ACTUAL .. 

Flowmeter Certified with HOMER R. DULIN CO 

Equipment No. 2 4 0 0 Accuracy 0 . 2 %  Calib.Due 5 - 2 8 - 9 4  
P r o c e d u r e  i4o. 1 O i G  

" NlST Cen. No. a 2 1 / 7 4 9 5 7 6  - 9 2  

P.O.No. 1 1 9 4  Shipper No. - - - 

3 - 2 3 - 9 3  3 - 2 3 - 9 4  - 
CALIBRATION DATE RECALIBRATION DATE CALIBRATION TECHNICIAN 

8. HAYNES 



HOMER R. DULIN CO. 

I 

- 

729 EAST WILLOW STREET 
LONG BEACH, CALIFORNIA 90806 

(310) 424-8533 (213) 636-4096 FAX (310) 426-7707 

C E R T .  NC.  3 - 4 8 8 - 3  C O N T .  

CALI B RATION C ERTl FI CATIB N 
SUBMllTEDBY: K R i S  A HANSEN CO 

FLOWMETER SERIAL No. 

MANUFACTURER EQU I METER MFG. SERlALNo. 2 7 7 3 5  

TUBENo. - - -  

- - - 

FLOAT No. - - -  
HODEL N O . :  T-iiO 

REMARKS: C A L i a R A T E D  I N  CFM A I R  @ i4.7 P S I A  & 7 0  DEG F 

ACCURACY: S E E  D A T A  

INDICATED II ACTUAL 

I II I 
II 

Equipment No. 1 2 4 0 0 Accuracy 0 . 2 %  I Calib.Due 5 - 2 8 - 9 4  
P r o c e d u r e  No. 101G 

NlST Cen. NO. 8 2 1 / 2 4 9 5 7 6 - 9 7  

ShipperNo. - - -  P.O.No. 1 1 9 4  

3 - 2 3 - 9 3  3 - 2 3 - 9 4  
CALIBRATION DATE RECALIBRATION DATE 

v 
CALIBRATION TECHNICIAN 

5 .  HAYNES 



T Y P E  S PITOT TUBE I N S P E C T I O N  D A T A  F O R M  

z = A s i n I  = o r  6 0  c3 ern (in.); <0.32 crn (<1/8 in.), 

w = A s i n  e = 0 r o?-= cm (in.); <.OS crn (<1/32 in.) 

/3 .424 cm (in.) Pb o $ 3 2  crn (in.) 

Dt = 0.375- crn (in.) 

Comments : 

C a l i b r a t i o n  required? yes * !/no 



STACK T E M P E R A T U R E  S E N S O R  CALIBRATION DATA FORM 

Date 12- 2 7 - 9 8  Thermocouple I n d i c a t o r  e c;: c~ L/F - 
Ambient Temperature 7 \ O F  B a r o m e t r i c  Pressure 2y.$\Fin Hg 

(ref tcmD. O F  + 460) - (test therm.  tcmo. OF + 460) 1005  1.5% 
(ref tcrnp. O F  + 460) 

VP 



' 07-14-1934 04:43FW FROM GEOEMRGY TO 1-426 P.82 

July 14, 1994 

... 

Pax TO: 
Xr. Tony cavadeas 
c/o: 
Louisiana-Pacific Cow. 
Chilco OSB Kill 
Chilco, Idaho 

c v  c 4  
Fax No: ( 2 0 8 )  7 7 2 4 5 2 %  

Dear Tony, 

We have just received the results of the metals analysis using 
'inductively coupled plasma (ICP) spectroscopy. As you will see 
this analysis quantifies all metals including 1) calcium, 2) 
potassium, 3) magnesium, 4) sodium, 5) and sulfur. This test 
method ( I C P )  is an integral part of EPA Method 12 for lead and is 
the analytical part of a forthcoming EPA Method 29 for metals 
analysis. 

At Dawson Creek, we had three Method 5 tests performed: two at 
the outlet and one at the inlet of the core E-Tube unit. The 
Inlet sample port was not at a good location so the results may 
be understated. At Chilco, we had three tests performed at the 
E-Tube outlet only. 

For an ICP analysis on a Method 5 front half, the residue from 
the probe rinsing is typically combined with the filter catch. 
The testing firm which performed the source tests could not 
locate all of these samples f o r  ICP analysis (see AMTEST letter 
of July 14, 1994). In order to compare apples to apples, we used 
filter catch only data at the inlet and outlet of the E-Tube at 
Dawson creek and compared the filter plus probe rinsing at the 
outlet of the E-Tube at both mills. 

We, therefore, looked at Dawson Creek filter catch only at the 
inlet (test 3 )  and compared it with the filter catch only at the 
outlet (average of tests 1 h 2 ) .  This comparison is illustrated 
in Table 1. 

Since all three ICP tests at Chilco included the filter catch 
plus probe rinsings, a comparison was made between the E-Tube 
outlet at Chilco (average of tests 1, 2 ,  63) and the E-Tube 
outlet at Dawson Creek (test 1 - filter catch plus probe 
rinsing). These results are summarized in Table 2. 



- 07-14-1994 E4:44t"l FFXtl GEOENRGI 

: .. 

Tony Cavadeas 
July 14, 1994 
Page 2 

. .  : . 

Since all of this data is expressed in micrograms of each element 
on the filter, the concentration in gr/sdcf can be calculated 
from the source test data attached. This is summarized in Table 
2A. 

You will notice that the outlet numbers are considerably lower 
for Chilco than for Dawson Creek. The specific collection area 
(FtZ/1000 CFM) is considerably greater for Chilco. 

I hope t h i s  is not too confusing. 
comments, please don't hesitate to call. 

Sincerely, 

If you have any questions or 

Gary A. Raemkl(d 
GEOENERGY INTERNATIONAL 

... 



. .  . :. 

TO 1-425 P.04 
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. 
. - 

... 

I1 

0 
0 
-I 
f 
0 
n z 
4 
Y w 

0 
2 

z 
0 
v) z a 
P z 
0 
0 

5 
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Am Teat llir Quality. Ine. 

A t t e n t i m i  Stacy/Anqela 
Date Received: 7/13/94 
Date R e p o r t e d r  7/14/94 

P- UNITS RESULT 

94-AOZ3080 
Client ID: seas n-1,Dc Beaker %.yG 4 L  5 W 3 ' f f J  

I 
I 
I 

..... 

. . .  

............ _. ___ 

. . . .  . . .  

50.0 

La'> 
e.* 

10.9 
* I  
< 1.9 

16.5 
5.9 
0.35 

0.450 
0.20 

6.5  
6.50 - 0 .5  _ _  1400 

< -1 

.. .303--&!?- 

0.300 

107. 
c 0 .5  

.x 1.5 

< 0.05 
30.  

0 .  aoo 

. 1  

+ 
f;r- 

.... .3!0 ...... 

- 5 / ,  

- 4.20 

... ., ... 

..... ___ 



- - 
Am ‘Pest Air Qtmlity, Inc. Daw Received: i / i z / ~  
3054s SE 8 4 t h  street -to Repbrted: 7/14/94 -*Y 
Suite 5 - 
Pzeeton, WA 9 ~ 0 5 0  RIZL-19  
Attenzfomz S w / A n g e &  , Pbject Haste: Geoenergy nmlcnsm 

, Po IRubeT: 94-986 

P- UmTS REsour 

94-AO13077 
aiaat m: 5827 R-I,DC PLZ- 

Voluaa (816 1 5D.Q 

L .  > Y  
B l d L  WETUS - 

Aluminum [ ug/ f iltar) 10.5 
Antimony ( ugl f il tar) e l  
Arsamic (ng/Lllter) c 2.5  
Berm (op/fllter) 11.0 
pari- (ng/filtcr) 6.P 
Beryllium (ug/tilter) < 0.35 

ium (ua/filtarl 110. 5 y  
(ug/fllter) a.550 

cobalt (uq/ t ilter] 1-a 
Ch&um (ug/filter) 0.450 
C o p t  (ug/filtar) a - s  
Iron (ng/ff  IrUJ 8.50 
warcury 
mtasclium 
LltNlm (ug/f iltm) < 1  
mqaainn (ag/filtEr) 13.5 7.0 
?mqalleee {uq/f i l ter)  1.4 
WolyBdenum (ug/fi lter) 0.9 

Ph#JphOTuB {uq/fllter) 55.6 
Lead (ug/€llter) c l  
Sulfur 1 ng/ f ilter) 130. / Z T  

c &., serenrma ( u W X Z A t - 1  

8llwr (uq/f lltet) < 0.5 

str0nt:Um (W/f lit-J 0 -950 
Titanium (ug/fllter) 4 0 .5  
Thallium (ug/ffltor) .c 1.5 
V d M  (ug/flltar) c 0.1 
Y t t r i u m  . pg/f fltsrj 0.65 
LlnC (ug/flltsr) 4u. 

(ugltilter) 0 .5  
(W/f  f l  tar) 1840 I? fd  

Sodllm (uqt f ilter) 160 t y o  
lickel (ug/ filter) 4 0.5 

660.  Sillcoa (uq/filter) 

Tfn (uq/filter) 58.0 

. .  .. 



.. 

.. 

... 

... 

- 

Am mst afz Quality, Inc. 

Attantion: S t a c g / A q l a  

liltor) 
iilter) 
!titer) 
iilter) 

7.50  

1.5 
g 1  

11.0 

Silver 
T h  
S t m r r t i l l l n  
l'iranium 
Thallium 
VsrudirrS 
T t t r l l l s  
53hC 

7.00 
1.00 

= 0.5 
e 1.5 
< 0.1 

40.  
0.05 



f -  07-14-1994 04:48Rl FROM Cf00NEFR3'1 m 1208772426 P.12 
7-14-34 : 3:12M : lw€sT- 206 222 ms;1 4r a SEM BY: 

.... 

Anr Tsst Air Qaallty, I=. 

Atbmtloa: Stacry/&tqela 

Date Received: 7/12/94 
Data Regortad: 7/14/S4 

94ElANETEa UAITS RESULT 

94-AO13079 
C l i e n t  ID: 9826 R-3,oC Filter 

VOlUate 

'1 
'i 
' 1  
'1 
i 
1 

f 
1 
1 
'1 

f 

f 
i 

iilter) 15.0 
i il ter) c l  
lilttar) c 1.5 
iilter) 25.0 
!iltat) 55 - 
iilter) C 0.35 
u t a r  ! 1760 I70 6 
:ilter) a.65 
iilter) 0 . 3 0  

!liter J 16. 
Iilter) 36.0 

I i leer ) 0.700 

iilter) 0 .5  

:ilter) < l  
illter) 265.- . z s % s  
:ilter) 9.5 
iilter) 1.00 
!ilter) 2600.. 1-580 
rilter) e 0 . 5  
:i Iter) 1l8. 
Xlter) 3 .OO 

.. .. . - .  1276, U t P E )  
:ilter) 
iilter) 370.  297 
illtee) c 0.5 
iilter) 5-50 
i l l t e e r )  12.8 
!ilter) .z 0.5 
iilter) . c 1.5 
!iltXu) 0 - 1  
Illter) 4 0.05 
!Liter) 320 

isooo.. 'I 5 350 

I U S  < -- __.,__-... 



lZdSi'iZ4Z6 P.13 Q7-14-1994 E 4 : M  mF( ECENERGY TO 

m BY: 7-14-94 : 9:lW : rrmrr- 2% 222 '1849:. 6/ 9 

Preston, WA 98050 
Attantlon: Stacv/Atzdela 

.. 

._ . 

. ,  

.. . .. 

. .... . . . .  

911- 
Tin 

(ug/filter) 36.9 
(ug/filter) e 1  
( u g / f i l t e t )  1.5 
(ug/fi Iter) 5.50 
(ugt'filtcr) 4.7 
(ug/filter) c 0.35 

150. 
0.630 

{ ug/ f ilter) 
(ug/f ilter) 
(ug/Pilter) 
(uq/ f llter) 
[ ug/ f 11. ter) 
(uq/fiiter) 
(ug/Lllter) - 
(ng/filtar) 
( n g t  f 11 ter) 
(ug/filter) 
(uq/filter) 
(ug/ f i Iter) 
(ug/ f *ltetl 
(ug/illter) 
[ug/ filter) 
(ug/ f i l ter )  
(ug/ filter) 
(ug/ filter) 
(ag/rilter) 
(uq/flltar) 
(uylfilter) 
(ag/filter) 
(ng/t11teq 
(ug/filtar) 

.c 0.15 
4 .so 
4.0 
51.0 

a i .  
1.00 

260 --. 
a.so 

27.0 
5.06 

254. --. 
12.5 

170 .  
3.50 

e 1  
1.05 
0.50 

c 1.9 
0 . 1  

C 0 .05  
78 .  



'I 

. _ _  12087722426 P.14 67-14-1394 @4:4BRI rmM GEOMEZGY To 

I 
SMF BY: 7-14-94 : 9 : t a  : JJllF?z- 206 !22 7819:*7f 9 

i 
I 
I 
I 
i 

I 

. .. . . . .  

I 

. .  

. . .  

.. .,... 

lS.5 
c l  
c i.5 

6 -50 
3.9 

e 0.35 

< 0.15 
2.45 
2.6 

32.0 
c 0.5 
7%. 
< a  
13.8 _-- 
1 5 .  
1-90, 

470 __-- 
< 0.5 
89.0 
3.50 

151 P-- 

2 ..so 
170. 
< 0.5  
< l  

0.610 
< 0.3 

1.5 

s- "I 



.... : 

. .  

. .  

. . .  .. .... 

Date Recelvd: 7 / 1 2 / 9 6  
Date Rapnrted: 7/14/94 



1208772426 P.16 - W7-14-1994 04:49F?l FROM GEOENERGY TO 
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.:. ::. 



__ 

. . .  . 

TO lZW7722426 P.17 

1819 s. C0"P;ll. SUI,. la3 
Kent. Washingion ?BO32 USA 

(208) 859-89U9 
FAX(2GWI 8%-5311 



07-14-1994 04:5opM FRUM GE-GY TO 12087722426 P.18 

June 28. 1994 

Mr. Steve Jason 
Geoenergy International Corporation 
1819 South Central 
Suite 143 
Kent, Washington 98032 

... ... 

Dear Mr. Jason: 

Geoenergy International Corporation contracted Am Test-Air Quality, Inc. to quantify 
particulate matter emissions at the inlet to the E-Tube and at the E-Tube outlet stack ar 
Louisiana Pacific's plywood mill in Dawson Creek, British Columbia. The E-Tube is 
installed to control emissions from the core dryer. On June 7. 1994, two (2) 
paniculate mattcr emission samples were collected at the E-Tube outlet, and one (1) 
particulate matter emission sample was collected at the E-Tube inlei. 

Particulate maner emissions were quantified by conduciing one-hour tests at the E-Tube 
inlet and outlet using Environmental Protection Agency (EPA) methodology presented 
in the July 1, 1993 edition of EPA Title 40, Code of Federal Repulations. Parts 53-60 
(40 CFR a), Appendix A, Methods I ,  2, 3A, 4 and 5. Methods 1 and 2 were 
performed to measure the stack gas velocity and temperature for calculating the 
volumetric flow rare. Method 3A was performed to determine the molecular weight of 
the stack gas. Method 4 was performed to determine the moisture content of the stack 
gas. Method 5 was performed to quantify particulate matter emissions. Condcnsihle 
particulate matter was quantified by performing a methylene chloride extraction of the 
back-half portion of the Method 5 sample train per the State of Oregon Department of 
Environmental Quality (ODEQ) Source Samuline Manual Method 5 procedurcs. 

Mr. Stanley 8. Moye of Am Test-Air Quality, Inc. conducted the field sampling. Mr. 
Kns A. Hansen, Ms. Angela F. Blaisdell, Ms. Judy A. Aasland and Ms. Annika 
Woehr of Am Test-Air Quality, Inc. performed laboratory analysis and data reduction. 
Mr. Bill Nygen of Louisiana Pacific and Mr. Bob Smith of Geoenergy International 
Corporation coordinated this project. 



TO 12087722426 P.19 .. 07-14-1934 04:sapm m EEOENERGY 

---- 
A I R  c l U A l l T Y .  I N C .  

The results of the three (3) Method 5 tests for quantifying particulate matter emissions 
are presented on the enclosed computer printout titled "Summary of Results - Methods 
1, 2. 3A, 4 and 5 " .  and in Table 1 below: 

Table 1. Summary of particulate matter emission concentration test results from 
samples collected at the core dryer E-Tube inlet and outlet on June 7, 1994 at Louisiana 
Pacific's facility in Dawson Creek, British Columbia. 

E-TUBE OUTLET STACK 
1 0.007 0.008 0.016 5.21 22.8 
2 0.005 0.005 0.010 3.48 15.3 

Average 0.006 0.007 0.013 4.35 19.1 

E-TUBE INLET DUCT 
1 0.054 0.037 0.091 29.6 129.6 

The front-half, back-half and total particulate matter emission concentntions are 
presented in units of grains per dry standard cubic foot (gr/dscf) of gas sampled. The 
total paniculate matter emission rate results are presented in units of pounds per hour 
(Ib/hr) and cons per year (tonslyr). Tons per year calculations assume 24 hours per day 
365 days per year operation. An acceptable leak check of less than 0.02 cfrn at the 
highest vacuum rate (or greater) used during the test preceded and followed each run. 
The percentage isokinetics were within the acceprahle limits of 100 10% for all three 
(3) rum. 



.. . 

Please find enclosed three (3) copies of this letter and a complete data package which 
includes a summary table of results, separate computer printouts for each run, example 
calculations of results and field data slieets Please call Am Test-Air Quality, lnc. at 
(206) 222-7746 if you have any questions or require further information. 

Sincerely, 
Am Test-Air Quality, Inc. 

I -- 



. ... 

U W U R Y  OF RESULTS - ((ETHODS 1, 2. SA. L AND 5 
1M TEST . 1 1 1  CUALITI, INC. 

F I L E  NAME: L8MI&\GEODCSV(I 
CLIENT: Geomarpy J Louisiana P a c i f i c  
LOCAT ION: Dauson Creek, British C o l h i a  

LAB I :  
OATE: 

START T I M E :  

STOP TIM: 
SAMPLE LENOIH (minurer): 

VOLWE SPWLEO (cubic fear): 
V O L W  S W L E O  (dry 3rd. cubic feerl:  
W L W  SUIPLED (dry std. cubic n c s r r ) t  
STACK GAS ~ I S T U R E  (percsnr): 

BARfflETRIC PRESSURE ( lochs  o f  Hg): 

STACK PRESSURE (Inches o f  Hgl: 
STACK TEWERATURE (degrm F.): 
STACK TEUPERATURE (degrees R . 1 :  

CARBON DlOXlOE tpcrscnr): 
OXYGEN (percent): 
CARBON mYOXIDE (ppm): 
M L E N L A R  YElGHl (dry, elg.molc1: 
MLENLAR U E I G H I  (wet, glg-male): 

AVERAGE VELOCITY H E M  (inches of HZO): 

STACK WE VELOCITY ( f e a t  p r  I e c d ) :  
STACK DIWETER (inches): 
STACK AREA (sciuere (-11: 
STACK WS A I R I L W  ( d r y  3rd. &IC feel p r  lain.): 

STAO: (11s A I R t L W  (acrual & i s  feet per nin.1: 

NOZZLE OIWCTER (fnshesl: 
I S O K I U C T I C S  tpercmr)r 

FRONT-HALF P l R T l N L A l E  EMISSION COHC. (grldrct):  
8ACK-HALF PARTICULATE EHlSSlW CONC. (grldscf): 
TOTAL PARTIOILATE EMISSION COYC. (grldrcf): 
TOTAL PARIlCULATE EHlSSlOU CWC. (mgldscn): 
TOTAL PARTINLATE 1 4 1 1 E R  EHISSION RATE (Iblhr): 

s i i r i c  PuessuRE (inches o f  11201: 

PITOT TUBE cp: 

RUN *l 

5827 
6/7/94 

10:25 

11:30 
60.0 

-..... 

~8.309 
45.328 

1.2% 
20.L8 

27.LO 
-0.05 
27.40 
135.2 
595.2 

0.1 
20.1 
173 

28.82 
26.60 

0.901. 
0.86 
61.7 
54.0 
15.9 

38020.6 
58863.2 

0.2cz 
99 

0.007 
0.008 

36.6 
5.21 

a.aib 

RUN #2 

5828 
6/7/94 
12:20 
13:Z 
60.0 

52.312 
L 8 . 2 8 1  

1.382 
19.82 

27.L6 
-0.05 
27.46 
134.4 
59b.l 

0.6 
16.3 
576 

28.83 
26.68 

...___ 

1.037 
0.84 
65.9 
54.0 
15.9 

41092.2 
62869.7 

0.242 
9v 

0.005 
0.005 
0.010 
22.6 
3.48  

AVERAGE 

50.311 
L7.055 

1.333 
20.15 

27.63 
-0.05 
27.43 
134.8 
594.8 

0.4  
19.2 
375 

28.83 
26.64 

0.971 

63.8 

39556.G 
60866.5 

0.006 
0.007 
0.01s 

29.6 
L .35 

RUN ill 
...___ 

5826 
6/7/94 

18:57 
19:57 
60.0 

L2.096 
37,440 

1.060 
19.41 

27.67 
-8.50 
27.,05 
250.6 
710.6 

0.1 
18.0 

1131 
28.75 
26.65 

2.938 
0. -  

122.2 
11.75 
9.51 

69713.5 
~ m 6 . 6  

0.167 
103 

0.034 
0.037 
0.091 
2W.b 

29.6 .. 

.. 

TOTAL P A R T l N L A T E  UATTER EMISSIQH RATE (tonshear); 22.8 13.3 19.1 129.6 




