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FiLE NUMBER M94-035
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N.R.MCCALL & ASSOCIATES
ENVIRONMENTAL CONSULTANTS LTD.

1015 GLEN FOREST WAY, RR 1, VICTORIA, B.C. VOB 5T7 PHONE & FAX; (604) 478-0902

August 15, 1994

Louisiana Pacific Canada Ltd.

P.O. Box 2338, Mile 3, Alaska Highway

Dawson Creek, B.C.

V1G 4P2

Attention; Mr. Bill Nylund

Dear Bill:

Reference: Air Emission Test Results - June 1994

Please find enclosed four copies of the test results from the test program completed June
1994. The lab analysis for the MDI isocyanates is expected shortly and will be sent at a
later date.

1. TEST METHODS

The following test methods were used exclusively in the test program:

Formaldehyde - E.P.A Method G011

Phenols - E.P.A. Method 0010

MDI 2 4 Toluene Disocynate - Proposed Method developed by EPA Research Triangle
Park, N.C.

Particulate & Condensible Organics - EPA Modified Method § Train (State of Oregon
developed the method).

Total Particulate - M.O.E. Reference Method 5
2. TEST LOCATIONS & TEST REQUIREMENTS
Core Wood Wafer Dryer

Condensible Organics

Formaldehyde
Hydrogen Cyanide




Blender Area Baghouse
MDI Isocyanates
Phenols
Formaldehyde

Press Vent

Formaldehyde
MDI Isocyanates

Konus Kessel
Total Parttculate
3, TEST RESULTS

The results are summarized in the following tables, and if you have any questions
concerning the test results, please contact us at your convenience.

Yours truly,
N.R. MCCALL & ASSOCIATES LTD.

Pe b W)
Neil M®Call




Louisiana Pacific Canada Ltd.
Dawson Creek B.C,

1. CORE WOOD WAFER DRYER

Summary of Test Results -Condensible Organics

Gas Temperature (°C.)
Gas Moisture %
Gas Velocity (m/sec)

Dry Gas Flow Rate
Std. Conditions (m3/sec)

Concentration (mg/m3)

Total Particulate inc.
Condensibles

Front -
Back (Condensibles)
Total Mass Emission Rate (kg/hr)

Method Blank - 0.0005 gm

Test 1

61

242

19.7

18.0

913

30.69

60.62

5.91

Test 2

60
22.0

19.3

18.1

823
20.13
62.17

5.37

Average
61

23.1

19.5

18.1

86.8
2541
61.40

5.64




Louisiana Pacific Canada Ltd.
Dawson Creek B.C.

1. CORE WOOD WAFER DRYER cont,d

Summary of Test Resuits -Formaldehyde

Test 1 Test 2 Average

Gas Temperature (°C.) 62 61 62

Gas Moisture % 22.5 24 8 23.7

Gas Velocity (m/sec) 19.3 19.4 19.4
Dry Gas Flow Rate

Std. Conditions (m>/sec) 18.0 17.6 178
Concentration (mg/m>) 0.67 1.2 | 0.94
Total Mass Emission Rate (kg/hr)  0.04 0.08 0.06

Minimum detectable limit 0.03ug

Trip Blank 26ug




Louisiana Pacific Canada Ltd.
Dawson Creek B.C.

1. CORE WOOD WAFER DRYER cont,d

Summary of Test Results -Hydrogen Cyanide

Test 1
Gas Temperature (°C.) 59
Gas Moisture % 21.1
Gas Velocity (m/sec) 19.6
Dry Gas Flow Rate
Std. Conditions (m3/sec) 18.8
Concentration (mg/m3 ) 0.079

Total Mass Emission Rate (kg/hr)  0.005
Minimum detectable limit 0.001 mg/l

Method Blank <0.001 mg/l

Test 2

61
253

19.7

17.7

0.073

0.005

Average

60

23.2

19.7

18.3

0.076

0.005




Loutsiana Pacific Canada Ltd.
Dawson Creek B.C.

2. BLENDER AREA BAGHOUSE

Summary of Test Results -Phenols

Gas Temperature (°C.)
Gas Moisture %
Gas Velocity (m/sec)

Dry Gas Flow Rate
Std. Conditions (m>/sec)

Concentration (mgjm3)

Total Mass Emission Rate (kg/hr)
Method Blank 0.0 ug

Field Blank 0.36 ug

Test 1

28

1.2

22.0

9.9

6.93

0.25

Test 2

30

0.9

22.5

10.1

5.2

0.19

Average

29
1.0

2272

10.0

6.07

0.22




Louisiana Pacific Canada Ltd.
Dawson Creek B.C.

2. BLENDER AREA BAGHOUSE cont,d

Summary of Test Results -Formaldehyde

Test 1 Test 2 Average

Gas Temperature (°C) 34 34 34

Gas Moisture % 12 2.3 1.8

Gas Velocity (m/sec) 22.1 22.2 222

Dry Gas Flow Rate

Std. Conditions (m3/sec) 9.9 9.7 9.8
Concentration (mg/m3) 0.7 1.08 0.89
Total Mass Emission Rate (kg/hr)  0.02 0.04 0.03

Minimum detectable limits 0.03 ug

Trip Blank 26 ug



Louisiana Pacific Canada Ltd.
Dawson Creek B.C.

4. KONUS KESSEL BURNER

Summary of Test Results -Total Particulate

Gas Temperature (°C)
Gas Moisture %
Gas Velocity (m/sec)

Dry Gas Flow Rate
Std. Conditions (m3/sec)

Total Particulate Concentration
Actual Dry Basis (mglm3 )
Corr. to 12% CO, (mg/m?)

Total Mass Emission Rate (kg/hr})

Test 1

202

8.8

10.0

12.1

927

278.2

4.0

Test 2

205

9.2

9.6

11.5

102.8

3083

43

Average

203
9.0

9.8

11.8

97.7

293.2

42




Louisiana Pacific Canada Ltd.
Dawson Creek B.C.

3. PRESS VENT

Summary of Test Results -Formaldehyde

Test 1 Test 2 Average

Gas Temperature (°C.) 43 44 44
Gas Moisture % 0.0 0.0 0.0
Gas Velocity (m/sec) 129 12.9 12.9
Dry Gas Flow Rate
Std. Conditions (m3/sec) 23 8 23.7 23.8
Concentration (mg/m3) 0.54 1.61 1.08
Total Mass Emission Rate (kg/hr)  0.05 0.14 0.10

Minimum detectable limits 0.03 ug

Trip Blank 26 ug
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ENVIRGNMENTAL COM

{5
gverage Siachk fOas Ueluc1
Tatal sl fizs Flow R:ur
zas Flow Rzte Reference

Total Particulate

fry Baeis, Actual

Iry Basis Carrected to
Wet Basiz, Actusl

Wet Basis 3t S0 excess air

PARTICULATE FROKM ERONY
Iry Basie, Actual

Wet Basgis. Actual

ket Basis 3t 30 excess z3i

Meil Mcoisll
EWVIROHHENTSL COMSULTAMIS
N.R. HMoCALL 2 ASB0CIATES

e

= Londitions

X
iZ4

HALE

N K. MeLALL

T,
T 9 T VLI - enfid THE Tt
S.FLB. DRYER - CUHOENG[BLES

14%.7 deq T pl.4 o
=y 23.1 4 3.1 0%
3.3 ft/=ec 19.%

ACEH
SCEH

60,203
19,986

nyon
adu.b ©

Concentration !

0.0373 gr/3CF  BG.4t m
coz 0.0921 gr/8CF 210.80 m
G.GE91 IRAI000LL 6.05%
0.0%04 107100010 0.0%0

OF TRAIN

3.6 lbs/hr 1.7k
0.0173 1/10001Lk G.017
00,0384 Ib/100010 0.028

-
:hE.‘L

uhic meter/sen

3/cubic aster
a/cubic meter
1 %g/1000ka
G ka/l000ks

2/1600kg
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C\
SULTANTS LTH.

LOoJiSiaa PACIFIC Canala LTD.
GAWEON TREER E.C.
DHWEON CREER EB.LT.
E.F.8. UREYER - CONODEMSIELYS
Supmprry of Alr Emiscion Tests of JUNE 20 1994
TEsT 1@
G2z femaerature 141,45 dae ¥ 0.6 den C
Moisture Content {(by volume! 2.2 4 24,2 X
fdverane Stack fias Yelocity Fa.5 ftriz=c 19.7 a/sec
Toisl Aciual Gag Flow Fate 61,535 ACEY -
Gas Flow Eate Referencs Londifions 30,3289 5OTH 23.8 cubic meisr/ssec
Tois ticulate Concentration
Oey i3, Actual 0.3397 ar/ECT 40,93 ma/oubic melsr
Dry Corrected to 12X £D2 (.1589 gp/5CF  363.72 mascubic meter
3 . Brotusl 0.063¢ 1b/104801E  0.0630 hg/lO0GLyg
Wet 3t 20 axcess ailr 0.12363 16710001 0.1363 P3/_00un
PARTICULATE FROM FRUNT HALY 0OF TRAIN
liry Basis, Actual 4.4 lhsshr 2.0 kg/lhr
Wat Basiz, Actual D.0213 IR/1900%0 JL0212 ka/l000kg
Wet Bzsis =t S0 encess air 0.0258 1b/7100016  0.0a58 ko/10U0hkg
TEST 2 :
G3s Temperaiure 140.3 deg T RU.1 deaq [
gisturse Content (by volums) 22.0 % 22.0 %
Average 3tack Gag Yelocity 3.2 fi/sec 19.3 m/sec
Totz2l Actual fHas Flow Rate 60,273 AUEHM -
Gzs Flow Eate Reference Conditicens 49,502 SLEM 23.4 cubic meisr/sec
Totzl Particulate Zoncentration !
Irv Bacsiz, Actual 0.0H358 jP/SPE 31.9% mascubic meter
Iiry Basis Corrected to 130 L02 0. 0553 ar/EC0F 57.88 malcubic meter
Kzt Basis, ARotusl G.0851 16710001 0.0551 ke/1000kg
et Basis at 90 sxoess air 0.0449 17100010 ©.0249 ka/1000kg
paRTICULATE FRCOH FROMT HALY DF TRAIN
bry Basis, Actuai 2.3 ERAHN 1.3 ko/hr
et Basis, Actual D.0155 lhfluuuiL G.0135 ka/1000ka
Wet Fas:isz 3t 50 sxcess air 0,0110 1b/710008n 0.0110 kg/1d00kg




LE. HMeDALL & A550CIATES
an RONMENTAL CONSULTANTE LTL.
A5 FLOW AMD PARTICULATE MONTIGRING TEST 1
J0B NUMBER @ MGOa-{55
CLIENT : LGUTSIana PACIFIC CaMalls LTD.
PLANT LOCATION @ UaWSON CREXH E.C
#rocass g E.F.B. DWYER - CONUDEMZIRLES
Flamt Licence Numpsr ! i
Monitering Fersonnel . JCHNY / D. LAWRENCE
Test Procedure ! WHB. ST0. TEST PROCEDURE USING
& LEAR STEGLEY Pi- 190
lizte of Test : JUNE 20 1994
st Start Time : 5149 PuH.
Test Stop Time 146 P.h.
Oo-line Ssmgling Time 1 60 minutes
TEST RESLLTS :
3z Temperature i41 deg F 61 deg
fMoilsture Lontent 24,3 X 24.2 %
dverage Stack fas Yelority h2.5 fi/s=c 17.7 m/sec
Total Actuzal Gas Flow Kate 61.535 ACEN -
izs Fiow Este Keferzsnce Condiiicns 90,46% SCEM 23.8 cubic meter/sec
Farticulste concentration - 0.1389 gr/5CF  363.72 mascubic metsr

lry Basis Eorrected to 124 EOZ
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N.E, meCALL T ASSOCIATES

SHY IRDNMENTAL CONSULTANTS LTO.
LOUTSIANA FACIFIC CANADA LTD.
DAWSOM CREZE A.L.
DAWSON CEEEE B.C.
TEST Uata - TE5T 1
AE Troes Section Araes of Mot/ Stack 12,94 =quars feret
o Earometric Prescsure 7.8 inches Hy
5 #rzssyre inm [uct ar Stack 27.33 inches Hg
Ui Dry Gas Heter Voluas 30.80 cubic feet
NE Wzignt of Comdensate Collected 135G.0 grams
WE3  UWeiaht of hoisture 1n Silics Gel 5.0 arams
WY Weight of Filier Particulats 0.0230 srams
WEL Weignt of Cyelone Particulazle 0.0001 arawrs
ik Weignt of Washings ¢.000% grams
WTI Weianht of impinger catch 0.04Y8 grams
MT Total Humber of Samule Points 20
CP Typs-5 Pitotl Tube Coefficient 0.8674
HEY! Dizmeter of Moz=zls Tip 2.1820 inchas
AR5 ANALYSIS (VYOLUKE ¥, DEY BaSIS: GAS ANALYSIH (VOLUME ¥ WEY RASIS)

.’l'l

Measured

co
cez2
02
N2

H3

0. 0G010
3.00000
17.00006
50. 00000

i

Al
U

m
I

u

FERCENT OF EX

Heasured

L000076
u.u74910
2 Sﬁlluo

606604270
24.1696&

.56l

-

412

e

-
)




N.E. HcoLCALL 3 A
ENV IRDNMENTAL TONS

SafieLING TEST DATH -~ TEST |

SaMPLE YELNUITY ORY GAS METER GEAYE GAS 335 SAHMPLE
BOINT HEAD FEESSURE fERE DN TERE QUY TENP VULHME
£ i HZ0) ol HEGY 1 deg Froo{ deg B} { dexg £) ¢ eubis Test:
§-10 0. dﬁ} i) 70 145
A-1 3. 8Y 86 s 141
R-3 Da 70& 3z 73 izl
f=7 0.0 Sg 78 tal
A5 0,350 193 T 139 i
A=3 LL950 104 6 e} 512,388
A4 D.HED 194 73 I G129
A= 3.900 148 78 t41 15,05
A-d .90 108 g 1a2 517 .57
A=l 0.906 110 BO 140 S9159.07
E-14 0,906 Q.770 34 73 124 30,55
E-9 0.930 ¢.540 106 81 143 52,05
B-2 1.0460 9,889 3 34 141 524,61
-7 (¢.970 ;.aGO 1is g 141 S2TLED
B-4 1.0Go 7.839 14 25 143 526.79
B-3 1,000 0. 800 116 B 140 S928.39
k-2 0. 920 {1 A30 117 g7 140 549,98
B-3 0.90¢ 0.810 118 ge 140 531.24
B2 0.9060 0.319 114 gz 139 333.10
-1 0.B80 0,.79G 120 90 138 534,402
536.13




M.E. MeCALL % ASSGLIATES
ENVIRONHENTAL COMIULTANTE LTI,

fsta for TEST 1 ¢

uELTA P2 094259 ALEHE: 515323.36
JELTA M: 80,8175 SCF#: 504569.33
THAVEG: H47,5000 BE: 27.80
TS Avia: 231.0860 YT 3.0
He e 1,01 VMICORR S 21,02
I 2%.1H/00 Fii: D7 LERDE
ne: 26.4627 BOON: J.0357
YmMs 27,9582 CORE: (+. 1389
g D.2417 ERAT: 9551
j 54,500

Lpp
T~ o EXS

-

viET
LY &

DUAL

= b

0.326

ISGKIMETI

=

E OIsDIVIOUAL SAHPL

1. L.0BY 11, 1.079 1. 153.322 ii.
2. 1.073 13. 1.070 3. 19,043 12,
3. 1,064 13. 1.137 3. 19,369 13,
a, L0591 14, 1.047 4, 19,5383 14.
5. 1.056 13, 1,150 S 1%.333 ia.
&, 1.036 1f. 1.047 f. ZG.931 16,
7. 1,073 17, 1.069 7. 15.916 17,
a. 1.071 15, 1.07% 3. 19.369 1a.
9. 1.0%6 13, 1,429 9. 19,385 19,
149, 1.03¢8 20. 1.9%06 0. 19,333 20,
Jverzll Isokinetic for TEST 1 : i.¢

trl



M.

A5
ENUVIRONMENTAL CUNMSY

k. McCail 2

GAS FLUW AXD PARTTCULATE MONITORIRG TEST

J4B HUMBER 1

TLIENT & Lo HA TAL

FLANT LOCATIGH : DAWSOH CREEZK E.

Fracess | E.F.R. DRYER -

Fisnt Licence MNumber "/

ponitarine Perconnel M. J0HMS £ L.

Test Procedure ! WrmEk. STL. TESY
&4 LEAE SIEGQLER

Hate of Tesi ! JUNE 24 1992

Teet Siart ITime 3 2030 Fad.

Test Stop Tine : 3:30 F.AR.

On-1ine Sampling Time ! B0 minutes

133 Tempersturse 14
foisture Conteni 2d.
Averaqge Stack fias Yalocity £3.2
Total Actual Gas Flow Rate b6, 2
3zs Flow ¥ate Relsrence Conditions 49,50
Farticulste concentrztion - 0.0253
Bry Bagis Corrected to 127 LOC

Particuslate Emiscion Hate

2.9

-

fLNUENCEE .28

LAURENCE
FR GC"UU 'E USING

9 deq # 60 deg C
A 22.9 4
Tt 1.3 m/sec

3 ACFH --
2 SCEH

ar/SCF 57.88 mascubic

lbs/ir 1.3 kg/nr

23.4 cubic meter/sac

meter
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M., HeCAL
ENVIRONSENTAL

LOUISIANE PACIFLIC CAHADS LTD.
BaWEON CREER BLC.
DANSON CFEEK H.L.

TEST OATs - TESY 2

a5 Lross Gection fren of Duci/Ziack
P Bargmstiric Pressure

#s Fressure in [luct or Stachk

U bey Gaz Meter Velume

HE  Weight of Condenszte Uoilscted
WSGE  Weight of Modstyrs in Silics Bel
Wr Weiont of Filtsr Particulate

WEL Weiant af Cyclone Particulate

W Welsnt gf Washinas

WIT Height of impingser caich

NT Total Number of Sample Foinis

LF Type-& Pitot Tube Loefficient

Iipd Diamater of Mozzle Tip

"
P

ANALYSIS (VOLURE

Measured

0.00010
17.00000
3.00060
80 . 00000

Lo
coz

2

&

N2
H2G

I IN FLUE EAS

A
2]

L

125

-
i

.
[V

[ o N B

.
b

L
L St e S 1 1

f—

=

{UDLUNE X

ANALYSIS WET BASIS)

Messured
2. G00078
13.2518990
2.3G3569
Ga.351540
22.04770
16.556




M.R. HocCALL & A4550CIA 35
IRGHKRENTAL CONSULIANIE LT

ENY

STACE 348 &% SadPLE
TEHF GLUME
{ deg E} { cubic feet)

B-1 5.950 0830 G 141 29
B-9 50950 L850 106 G 139 £5
55 0. 950 5850 LLh a0 157 41
E-7 1,009 0,300 114 ag 125 98
=i 1,000 0,960 11 35 140 53
B-3 0.970 G E70 LG gz 141 17
%~ 2.970 0.370 1i6 22 129 545 .75
E-2 §.950 0.560 118 52 125 S27.332
B2 9.900 0.810 118 38 125 545,59
-1 0,300 0. 820 118 8@ 134 SH% .44
A-19 9. 350 0,749 93 34 144 £51.94
A9 0.900 0.730 iiz 86 laa 553,44
A=5 1,000 0.590 116 a8 144 554,92
47 1.050 0,940 118 58 145 556,52
=6 2,900 0,300 115 &g 143 552,17
a-s 0,930 0,630 118 55 143 559,70
a-4 0.950 9,850 118 2% 141 551.23
A= 1.000 0. 900 118 BE 149 S62.85
4~z 0,300 6.900 113 43 140 564,45
A-1 0.B50 £.760 118 82 129 566.00

567 .45




M.k, HMceCALL 3 AS30C
EHUVIRUMMENTAL CONSULTA

Iatz for TESY 2

DELTA P: AEAS nU273.36
DELTA H: SCEM: 49501.649
THaYE: FE: 27.38
TS AVI: R 31,16
mC: VA (CORE: 3l.61
[l s 27 HEZ4
M5 BLONT i
UHETo: COEES g

G
Es
e
il
"
—a
=g

Wiz
usave:
BHCCT)

YELOD

=
-t
(]
il

INDIVIDUAL IS0K

OF INMODIVIDUAL SAHFLE POINTS {m/seod

]
s
-
pra
ap)
(RS
LES]
pas
LR}

1. 1,080 ii. 1.064 1. iz.342 11. 15.242
2. t.oal 1d. £.035 2. 19,319 12, 15.874
3. 1.060 is. 1,056 G 19,278 13. 19.894
4. 1.033 ia. 1.062 4. 19.793 la, 29.2403
3 1.046 15. 1.051 G 19.848 15. 18.85
- 6. 1.0%6 la. 1.078 6. 19.545 lG. 19.17
7. i.048 17. 1.058 7. 19.512 17, 19,341
- a. 1.436 ig8. 1.051 g. 19.294 1. g9.833
9. 1.0068 19. 1.673 £ 18,7352 149. 12.5811
19. 1.066 20, 1.03 15. 13.7%17 20, 18.264

~ =

Overall Isokinetic for FEST 2 & 1.058

(4]

[ 3y}
o




“DN“U

FTELD HEAZUKEMENT DATa :

izs Temceraturs 140

Moizture Content (by volume) 2.2

Average Stack fas WYelocity 64,4

Totzl Actial Bas Flow Kate 61,485

Standsrd Gas Flow Rals Referemce Conditions
}.r-?ﬁ?;

Totzl Particulate Concentratvion 2

Ity Basis, aActusl D.0090

Iry Bazsis Corrected to 12X Cu2 0.0000C

%eil Mola
YIRONMEN
N E. McCh

e

= l‘»! ot
3.)

1
H
o

45T0C [AYTS

LTANTS LTH.

0a JUME 240 17394

deq [ 6¢ dag L
L Ao
i Al w A fa
ft./s80 19.6 m/se:

CEM -
SCTM 15.3 cubic metersezc
gr/5CE 0.00 mg/cubin meter
gr/5CE 0.00 mo/cubkic meter



M.R. HoCaLll %
ENVIRONMENTAL CUNE

LOUISIaNg PACIFIC LTIH,
DARWSUN 8 2.,
Dauszo K B.C,

"\{\

£1a
UL”QNI

;e
iz
3 L

Th.

Summary of Air Emiszsion Testz of JUME 20

TEGT

1as Ts zture 135
Moisture Content (ov volumes il
pverzse Stack Gaz Velooity 5d.4
Total éctuzl Gas Flow Rate 51,390
Standard fizs Flow Rate Refersnce Conditico:

- e
37 '31.0.'

Total PFariiculate Loncentration I

Dry Basiz, Actual AT0G qr/I0E
Iry Basiz Cgrrected to 12X LO2 .B@v& gr/5CF
TEST 2

fas Temperature 141 dea E
Moistures Content (by volume) 25.3 X
Average Stack Gas Velocity G4.5 ft/sec
Totzl Actual Gas Flow Rate 61,380 ACEM
Standard Gas Fliow Rate Reference Londiticons

37.577

Toatsl Farticulate Concentration o
iry Basisz, Aclua 3.0000
Iry Basis Corrected to 13X CO02 {.0000

SLEM

0.90¢
0. 00

t

1~ B3
o
w3 £ =

17.7

0.00
0.00

deg L
%
misac

ri
i
o
)
[
=2
D
P
m
=i
e
[t
H
il

mg/cubic wmeter
woscubic meter
deg €

pd

nSzec

cublic meter/sec

mg/cubtic meter
ma/cublc meter




p.R. HocCALL % A5
L

OCIATES

[ g 034

ENVIRONMENTAL CUNSULTANIS LTD.
GA5 FLOW aMD PARTICULATE MOMITORING TEST 1
Job Kuphsr Hla-gBE
Clizmt 3 LoUIsIans PAUIFID LYD.
Flant Laocation 3 DAWSOM 2 B.C
Process Saf B CYANIDE
Foilutisn Control Psrait o MR
ponitoring Yerceonnel M. JOMMZ / 0. LAWRENCE
Test Praocedure 3 WHE. STD. TEST PROCELDUVEE USING
& LEAK SIERLER FM-100

Oate of Test &
Togt Sizrt Time o

Test Stop Time !
Or-line 3amgling Time

Ualooity

Tatal Actual Gas Flow Eate

JUNE 24 1994
4100 P,
5:08 F.H.

3 mindtes

138 deg F 39
21.1 % 21.1
G4.4 ft/sec

61,390 ACEHM --

Standard Gas Flow Rate Kefzrence Conditionc

Farticulate concentration -
firv Basis Corrected 1o 1374
Eatse

Darticulate Emission

39,827 SCEA 12.8

0.0000 gr/SCF  0.00

£z

0.0 lbs/ar 0.0

cubic meter/ser

mascubic meter




LOUWIS [aMa FADLEI0 LTLL
O8WSON CREEFR :

HAWSON CR

t\l U'l

A5 Cross Faci arzz of Duct/Stack
PH Baraomstiric Fressure

BE Pressure in [uct or Stack

Y lry Gaz fetsr Volume

WE Weisht of Londensats Dollected
WEE Weiqht of #Hoisture in Silica fel
F o Heignt of Tilter Particulsis

WEL Weighi of Zvelone Partisulste

WW  Weishi of Wsshings

NT Totzl Number of Sample Faints

£F Type-5 Pitot Tube Cosificiant
D Dizmeter of Nozzle Tip

3RS ANALYESIS (UVOLUME X, DY FASIS:

Messursd Azsumad
Lo
£032 3.0
02 17 .3
M2 30.0

2.0000
5.0600
3.00G0
20
BC"}':’I
1(’\"|

cubic
3T 3MS
A0 ANG
grams
ar 3
g ams

inches

LE O ol i ]
LI e I

o
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o+
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M.X. McCALL &
ENVIRONMENTAL LCON

GaS FLOW AMD PARTICULATE MONITORING IE=T 4

dob Mumbar M9a-055
Client LOWISIANA FASTEIC LTD.
Flant Location : IAWSON CREER E.C.
Frocess @ E.F.H. ORYER HYORUGEM SYAMIDE
Polivtion Conirnl Permii I H/G
Honiioring Pe?;gnnel : B. JuBMs /U, LAWRENCE
Tezt Procedure WHE, STH, TEST PROCEDUREZ UCSING

4 LzAK SIEGLER vH-100
Dzte of Test JUHE 20 1994
Test Start Time o D:1322 P.H.
Tezt Siap Time o Gild F.H.
fr-line Samoling Time : 43 minutes
TEST KRESULTS
Gaz Temperalure 141 deg E 6! deg L
Meisture Content e 5.3 X
Averaqe Stack Gaz VYelocity 54.% fi/zec 19.7 m/sec
Total Actuazl Gas Flow Eate : 61,520 ACENM --
Standard Has Flow kate REeferencs Landitions

37,977 SCEH 17.7 cubic meter/ser

Farticulste concertration - 0.0000G ar/SLE .00 mafcubic meter

Orw Basis Corrected to 12% €G2

Par

B

igulate Ealscion Rate 3.0 lks/nr 0.0 kasnr




N.R. HMcCaLL 3
ENVIRGNMENTAL 0H

LOUISIANG BACIFIC LTD.
BAUSGI CRESK 3

TEZT Lalsy - TEST 2

S Erazs Zaction Araa or Duch/Stack £5.%70 squars
FE Bzrometrino Precsurs 27.80 inches
PS5 Pressurs im Duci or Stack 27.8% inches
Ve firy HGac Meisr Volume 24,49 fubic
WE Height 3¢ Condensate Dollscted 135.% arzams
W55  Weiant of Moisturs in S:1lics Gel 0.0 arams
yr Yaight of Filter Psrticuists $.0000 araps
WEL Weisht of Cvelone Particulate §.0000 grams
W Height ot Wasiings D.0000 arams
NT Totzl Nusber cf Sample Points 16

LE Tvpe- ‘icient .3074

spz-3 Pitat Tub
izgeter of Nozzle

L1l
g
L (R v |

0.1B20 inches

Heasiured Assumed
co
Lz 3.0
2 7.0

e 0.9

"y,

Mol

=+

i
i
o+

[
-

M



H.R. McCALL % ASS0CIAYES
EMVIRONMEMTAL CONSULTANTS LTR.
SRAPLING TEST 0ATA - TERT 2
YELOCITY ORIELICE METER STaCH RAS 3A5 SAWPLE
HEAD PRESEURE TEMEP N TEMP OUT TEHE YOLUME
{ in HIZ{T: {inm HZO A 2 FY ( deg E? { deqs ) { cubic feel)

314 N 0520 36 73 16
59 0.930 0.31¢0 e 30 140
-3 0.954 3.5940 [ 31 14l
k-7 $.25 ¢.850 1lz gl 129
-4 5.9350 2.3590 114 a1 134
-3 ¢.930 2.820 il4 21 izt
-4 {.900 G3.809 ild 21 142
k-3 0,990 4.500 13 g1 ial _
B-32 0.926 0BG i1l ga 142 I Y b
B-1 0.95¢0 .Eat 116 a2 143 G1s.530
A=1id 0950 .83 q92 g4 143 014.083
A=Y 0.930 0.B820 iid 8a 142 5L5.GY
A4-3 ¢.900 0.859 1i% 23 1432 HL7 .20
A=7 0.960 0.8400 1it 82 14l 18.71
A-i 0.9400 0.300 113 3z 142 62G.20
f=3 9.906 0.800 118 83 142 =1.k8

il




.
[re]
B
LW p R |
[ 2R ]
[ s ] RE Lo g
L4+ 2] 2y D ol
i T3 [ T e I d
[ T R e R B
G E = oo
O wd e e i |
[ i | ]
o I
=
L o] [LATRE]
v
w1
-3 3
A..H Ahn LR
ﬂl.:— M\l— e
L =i fne]
£ *
e [oh } "y BEF mw
LR | oI Bt L] [Tip I R B S o |
P> o IR T T wodl B A [T IS RS BN S YA B T |
L= FZOED R Ly (Do B+ LT B I o o Y e}
2l -4 T T e g L3 LA wy L L
= LY P T e e e i
2 P
[ A3 ]
|
R - T I T e v BT S
B IR Ty B BESS B I o BN Up B ep B v e o e oE
AT B BB T B A Pl B LAl B B B B
ws S A3 LT e e O T2 U — e e
L) L] L] " -7 L] L) - - -
eI B B LR 4 Bt B e I o
3 u [ B R | K]
o QRN
Tt W OEs DM BT —d
iy PR B B o
il T G O
Fa 1 - A = n a ®
3, e e B e e B ]
e .w v ]
[=] [t =5 =
4d xe 103 o . —
AT A LT I = £33 o
m 4 Fmf T» <L Ed ww > [
- U . T s I < =] . r s x = ow
i [ I T a3 S B w0 i e 4 5 ot ~ 100 Uy
— ) Dd B B ED D OFD T i ) bt

1.063

1.043
2

for TEET

netilc

Overall Tsok




N.R. MZCALL 3 48
ENVIRONHENTAL CCMSU

SIELD AEASUREMENT DATA :

Gas Tamperature 142

Moistiure Content (by volumel 23.7

Average Stach Gas Velaoiiy 62.3

Total Actusl Gss Flow Kate 6,865

Standard Gas Flow Rate Referencs Conditions
37.695

Total Farticulate Concentration

Drv Hazis, Actual 0.0000

Ury Basis Corrected to 1d% CO2 U.0006

Meil Mclall

ENVIROMHENTAL CONBULTIAMNTIS LTD.

N.R. McCALL & ASS0CIATES

DATE: JUNE 21 1994
deq E , Hd des C
% 23.7 %
ti/sec 1.4 a/zec
ACER -=
SLEH 17.8 cubic meter/sec
qr/5CE 9.00 masculic meter
gqr/5ECF 0.0¢ mg/cubic meter




HoR.o HeoCALL & ASSGCIATES
ENVIRONMENTAL CONSULTANTS LT
L3UISIaNA PALITIC LTD.
DAYSOH CREEY B.LL
DaWEDN CREBK E.C.
Z.E.B. DRYSE CORMALDEHYDE

Summary of Air Emiszcion Yesis of JUHE 21 1994
TEST 1 ;
§az Temperaturs 143 deg ¥
Moisture Content (by volune) 2.5 %
Avarzae Stack Has VYelacity 3.4 fifsec
Tetzl Actusl fas Flow Rats BO.FTY HCEM
Standard fas Flaw Eate Xstfaronce Conditions
23,194 5CEA
Total Farticulate Concentration
frv Basis, fctual 0.0000 ar/5CE
Iry Basiz Correcied to 13X COU 6.0000 5r/SCFE
TEST 2 :
fizs Tempersture 143 des F
Moisture Conternt (by volune) 24.8 X
Adverzgse Stack Gas Veleocity 632.5 ft/sec
Tatzl Actusl Gas Flow Rate 60,620 ALEH
Standard Gas Ticw Rate Referencez Conditions

37,196 SCEM

Total ¥Particulszte Conceniration @
Prv Basis, aActusl
Iry Basis Corrected to 12% COZ

¢.0640 ar/SLF
2.0000 or/8CF

-
ha
N
:‘3;‘_-\3

19.3
1.9

(RIS,
.00

=
S
1h
1
[ ]

cubic meter/s

m

i

my/cubic meter
mg/cubic meter

dag €
p
n/sec

cirbis meters=ec

ma/eibic meter
ma/cubic metar




M.R. McDALL 3 ASSGEIATES

EMVIRONMENTAL COMSULTANTS LTH.
A5 FLOWE aRD FARYTICULATE MOHITORING TEET |
Job Mumber @ M3a-035
Cliemt 1 LOUISIANA pPauIEIo Lin,
Fiznt Logstion : GRWBON CREYE B.LC.
Process E.E.B. DRYER FUBHALUENHYLE
Pollution Control Fermit H
Monitoring Perscrnel 4. ICGHNS / 0. LAWKENCE
Test Frocedure o WKB. STD. TEST FPROLEZIUERE US5ING

# LEAR SIEGLER PM-104

Iate of Test :
Test Shart Tima
Tezt Stop Time
Arn=line Sampling Time |

as Tempsrature 143 deq £ G2 degq €
Moisture Content 22,5 % 2.9 %
dverage Stack Gas Yelocity nd.d fi/isec 19.3 mfser

Totzl Actus]l Gas Flow Hate 60,510 ACEH --

Standard Gas Flow Hate Reference Conditions

33,194 SCEH 18.0 cubic meter/sec
srticulate concentration - 0.0000 ar/8CE ¢.00 ma/cublc meter
Iry Basiz Corrected to 12X COZ
Particulste Emission Hate D.0 1bs/nr 8.0 ka/hr
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SIANA FACIEIC LTD.
M LCEEER 3.0,
M LREER .0,

anqht of
Waight of Filt
NElgut of Cyel
Yeight of Washings

Totzl Mumber of Sample Folnts
Tvpe-5 Pitot Tube Costficient
Liameter of Nozzle Tip

—
~1 £
"

L)

80.0

AN Lin
15.90
27,480
27.85
29.84
162,40

0.0
GLanG0
G, 0000
$.0G00

20
D.a5478
G.1B20

-3




E. HeCALL 3 AESROC
CHMMENTAL CONBULT

B-1 3,000 AR 1G4 ig4 a3 28
fi- G.B50 $.730 1G4 20 146 Lo
A-3 3.850 D.7350 1k 43 1435 3 la
a-7 3900 G, 790 i08 36 145 027,55
a-0 {4,939 D.544 113 26 124 29,03
A-3 0.39540 1,540 ila B& 149 30,52
A-4 0.950 Q.340 11k 26 144 £32.09
r-3. 0.900 GLE10 118 = 143 533.63
a=2 D.SEG 7.350 i 343 143 53%.13
A=l L4940 G.8160 1l g2 142 536.65
B-10 G.850 G.750 113 99 143 533.1%
B-o .85 2,765 124 90 144 £32.59
-3 0.900 0.819 122 90 142 641.02
5-7 Gl 0210 a3 90 144 643,49
H=f $.,%930 .850 123 96 144 543.99
B-5 0.930 0.8350 i 26 143 645.53
B-4 0.970 0.370 124 90 tal 647 .03
k-2 U200 0.810 124 20 1412 548,62
n-3 0900 2.810 124 90 1ai 530.13
B-1 L .70 24 ELY 139 251,64

653.12




Dsias for
BELTS B
DELTE H:
THavia:

I3 avG:
fit:

Mo

f'lJ}n

l'} ﬁl‘rl-

240
USAVG:

INBIVIDUAL TS5GH

L3 B R SN B ]

[Eo R w R I o
" a

—
Pt
.

Overall

A
(X}
£

T b

SR O Bl

Fa S o]
P

PR
CY IV £

e

. o
W oUu0

=

1.01%

7 oo
29,1600
26.0R470
e EEN
26,4516
nome e

ba sl s

[T
G2.a2749

0.960
1.617
1.017
L.o23 14,
15,

L.018

1.030 16.
1.0z8 i7.
1.624 13.
1,968 19.

1.G21 20.

Ieakinetic for T

"

EST

ACEH:
SCEM:
vi:

UM

Yuirnnn:

BK:
PLON:
CORE:

Eay

agm .
TEST 1

1.013
L.2901
3.998
1.01%3
1.019

—
(33

L2 G
<

i L

bW S T B Vs 3 2

a
a0

»
g

o

-

Cooen ] L3 O

L1 P =

0:' [T Ao R o R B OV

595
O.DQOJ
3.00040
0.0000

!
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GRS ELOW AND PARTICULATE MOMITORING TEST 2

Sobh Muaber o Ma4-055

Cliept 3 LOUIS(aNs PRCIFIC LTD.

Pilant Location @ O8WEON CREEK BLC.

braocess E.T.8., DRYEX ZOKMALIEH

Foliution Control Permit 2 M/

flcnitoring Perscnnel ! M. JOHNS /7 0. LAWEENC

Tezt Proecedurs WHEB. STO. TEET FROCED
4 LEAR ZIEGLER FM-109

Ilzte.of Test i JUME 21 1994

Tzzy Sd4art Time 3 11:173 &.d

Test Stop Time & L2120 PO

dr-line Sampling Time 3 50 minutss

TEST RESULTS

fzs Yemperatura 143 deq F

Hoisture Content 24,8 %

guerzge Stack Gas Yelacity 3.5 ft/secn

Total Actual G3z Flow Kate

60,620 ACEN

Gas Flow Nate Referance Zonditions
37,196 3CEH

- od -
tandard

o

Particulate concentration -
Dry Hasis Corrscted to 13X CO2

0.0000 ar/SCF

Particulate Emission Ratse 1.0 ibs/nr

& AGSO0CIATES
L CONSULTIANTE L

T

da'm

0.00

8.0

deyg C

L33

n/sec

me/cubic meter

ka/ihr




M.R. hoLALL
EHVIRONMENTAL
e PACIEIC LTH.
£RIEK B.C.
CREGK B.C.
TEFT DATS - 1257 I
H12 Crgss Sectlaon Arss af Duck,/Stack
FB Baropeiric Pressurs
P3  Prezsurz in Duct op Stack
Vi Ory Gas Meter Volume
WE  Weight ot Eondensais Collzoizd
S5 Weianht of Moilsturs in Silics Gel
WE  Weisht of Filfer Fariiculate
WFL UWeight of Cyolone Fariticulate
Yy Weight of Hashinas
NT Totzl RNumber of Zample Points
CF TIype-35 Pitoct Tube Cosfficient
Lin Diameter of Hoszie Tip
BAS AMALYSIS (VOLUME X, DRY BASIZ:
Heasured desumad
Lo
£a2 3.0
12 17.9

30.0

15.99
27.80
27.385

ap rer
S e ad

136.10
0.0
3.00600
0.0000
0.0000
20
0.8648
n 1)'\‘\
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Hatz for TEYY o

BELTA ¥ PCELE ACTH: BOEZ0. 28
DELTA AI 0.2080 SCEN: 37196.3
THAVG : 584.1000 PE: 37.30
TS AVE: 02,4000 Ui 20,25
A 1015 YHICORED: 30.£2
WD 29,1600 Fr: 27,8595
s s 26.3933 PLON: 0.9090

465 CORE: 0.6¢000
a ERATL: 0.0009

[
-

YHETD:
EWo:
WSava:

I
[

i
[ IO RS T B S )

Gh
1.1
.

INB IV IDUHAL ISOHIAETICES - TERT 2
1. 1.057 P i.0890
3. 1.047 2. 1.043
3. 1.631 13. 1.039
4. 1.057 14. 1.043
5. 1. 065 o, 1,041
G. 1.089 14, 1.949
- 7. 1.041 i7. 1.035
3. 1.066% ig. 1.047
9. 1.068 15, 1,045
19, 1.853 20, 1.033
Overall Isokinetic for TEST 2 & 1058
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M.E. MoPDALL 3 A5S0CIavES
SV IRONMENTAL COMSULTANTS LTDH.

LOUISIANA PRCOIDLD LTR.
DAWZON CREEY B.C,
DAYSON CREZE &R,.C.

Summary of Air S0 1994
TEIT 1 2
333 Yeamperaturs B des ¢ 22 dag L
freisture Content (by voluae) G0 % 9.0 %
Averine Stack Gas Ue;aczzy £5.2 fi/s=c 1.9 a/ss=c
Total Actual Gas Zlow KRate 22,530 ACEH -=
Standzrd 3¢ Flow Rats Fefarence Conditions
19,397 SCIM 3.1 cublc metzricac
Totzl FPartioculste Concentration
iry Basis, Actuzl £.0000 5r/8C7 0.9 mz/cubic mstsr
Dry Basis Corrected to 124 O3 0.0000 ar/8CE G.00 mo/cunic meter
TEST 2 :
Gzs Temparature 33 dsqg T 22 deg €
Moisture Content rv vo lume) 0.0 % 6.0 7
Averaqe Stack fas Velooity 70,6 ft/seq 21.3 m/e=c
Total Actuzl fas Elow Rzte 24,180 ACEH --
Standard Bss Flow Rate Reference Conditionms
20,681 SCEH F.3 cublic meter/sac
Totsi Particuiates Concenirztion
Iry Fasls, actusl ¢.0000 gr/ELE $.00 dijUUi meler
firy Basiz Corrected to 1327 €02 0.0000 32/8CF 0.00 mg/cubic meter
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Momitoring Farzamnel 3 L. Y:E
Tezt Procedirs | TEET PROCE
ALER Pii-190

lizte nf Test : JUNE 240 1994

Tezt 3isrd Time 2 1145 7UM.

Test Stop Time SIED PuH.

Or-line Samoling Time H4 minutes

TEST EEBULIE :

Gas Tempsraiure 52 deqy F

Mpisture Content 0.0 Z

Avzrase Stack Gas Velocity 65.2 fi/ses

Total Actuszl Gas Flow Hate 22,5930 ACEH

Stamdard Gas Flow XKate RXeference Cornditisns
13,297 SCFH

Particulste concentration - 0.0000 2r/SCE

Drv Basis Corrachad to 12X C4Z

Particulate Emission Hate 4.6 ibs=/h

i

L
s
2 ad

tit

i

2.1

0.00

2.0

2

&

meter/zz2c

neter
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ERVIRONMENTAL CONBULTANTS LTL,
LOUIG[ads PROTIFIC LIG,
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BAGHOUESE - PHENOLS
HENS
EYELL MEASUREMENT :
1ag Yamseraiurs 24 deyg F
Maisture Content (byv volums) 1.0 %
fverage Stack Gzz Yelocity 3.3 fH/lEsc
Totzl Actuzl 93z Flow Rats 25,1894 ACEM
Standard Ga3s Fleow Raile Refarznce Jonditians
21,361 5CEH
Totzl Particulate Loncentration @
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- LOUIZIAMA PACIZIC LTI,
DANEDM CRESH B.L.
DAWZON CREEK .0,
PREZE WENT - FUAMALIOEHYLE
avarage ot Air Emiesion Testz 1 I 2 BATE: JUNE 21 14994
SIELD HEASY DaTH
izs Tempers 119 d=q F 14 dea C
fioisture Co L (hy volums) 0.0 % 6.0 %
average Stack Gas Valooity 2.4 fr/sec 12.9 m/isec
Tatzl Actusl Gass Flow Rste 28,404 ALCEM -~
Standard Gas Flcuw Rate Refarence Conditions
50.3RT SCEH 25,9 cublc meier/ssc
- Total Ferticulate Concentrstion o
Lo Iry Basiz, Actual 0.0000 gr.SDJ 0.0% mgscubic meter
bry Baszis Correctad to 12X £02 0.0000 ar/SCE .00 m3/cubis mster

Heil Melall
ENVIRONHENTAL £
H.E. McCALL & A




Summary of #in

TEST & o
Gis Temperature 110 deq F
Moisture Content (by volume) GO A
Averans Ttack Gas Yslocity 43,8 fi/sec
Total Actuzl Has Flow Rate a0,306 ACEM
Standard Hasz Fleow %ate Reference Conmditiaons
G0.4G7 SLIM
Totsl Particulszste Concentration
bry Hasis, Actual G.0000 qrsELF
lry Baszis Corrected to 12X COZ 0.00062 ar/50F
TEST 2 :
Gas Tewperature 111 deq 7
Moisture Content (by volume) 0.0 %
Average Shack Gas Velocity 42,4 fi/see
Total Actuzl Gas Flow R=ie oo.461 ACEM
Standard Gas flow Eaile Ketrerence Conditions
20,327 SCEM
Total PFarticulste Concentration o
Bry Basiz, Actual Q.000% gr /307
Iy Basis Corrected te 134 COZ 0.0000 gr/80F
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N.RE. McCALL & AS30CIAY
ENVIRDNEENTAL CONSULTAMTS LTO,
GAS FLOW AND PARTICULATE MONITURING TERT 1
Jot Number M94=-05%
Sliznt o LOUISIaMa P&OIFIC LTH
Flant Location ! DAWENN CHEEE E.C.
Priogess ! PRESS YENT EURMALDERYTE
Polivtion Control Permit o HAa
Mormitoping Persannel Mo JOHMS 7/ D. LAWEEN
Tezt Procedure & WHE, STH, TEST FROLCE USING
A LEAR BISQLER BH-14
Iists of Test JUKE 21 1994
Tezt Stact Time 33325 FuAM.
Tezt Stop Time 4139 P.H.
Gr-iine Sampling Time @ 60 minutes
TEST RESULTS
Gas Temperature 110 deqg F 43 deqg T
foisture Content 0.0 X 0.8 %

Averzge Stack fGas Yalocity 42.4 fi/zec

58,466 ACEH

Standard Gas Flow Kate Refersnce Londiticns

50,407 3CFH
concentration - 0.0000 gr/5LCF
rrectad to 13X 002

Particulate Emission Este 0.0 lbs/hr

0.060

3.0

cubric neter/esec

mafoubkic neter
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H.E. MeCALL % ASSOCIAT
ZMY IRONMENTAL COMSULTANTS

Uatz far TEST 1 =
DELTE P LARAZ sLTH: S84658,23
HELTA H: G.6230 SLIN: 30405.85
TAawaE: $61.17%0 FR: 37.82
15 AV STCLO500 Ui 27.02
MC 2 1.01% UH(CORE) : 27.41
Mz ZE.B40¢ FM: 27.5
il 22,3440 FCOM: DG
UHETD: 24,0287 CORR: HLO000
EIH N 6.0000 ERAT: 0.000G9
BEaUG: 40,8400
IMpIVInUaL ISOYINETICE - TERT !

. 1.003 11 1.4

. 1.013 i2. 1.0

1.003 13. 1.6
. 1.0601 14. Y]
. 0.995 1%, G

1.0326 16.
1.009 17.
1.402 18.
1.00% 19.
1.013 20.

»
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Ca-SREw il s RS B N ST T
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CJ L) LA O B2 U7 LR A 1)
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iverzll!l Isckinetic for TEST 1 @ 1.010




dob Humber 2 FEa-G5%

Clienmt 1 LOUTSIANA FaC

#lsny Location @ BAWSON CREEK

frocess BREZE VENT -

Pollution Control Permit i MR

Moniitoring Fersonnel M. J0HNE /T,

Test Procsdurs Wrk. STH. TES3
& LEAR ZIEGLE

Tiate af Test ! i

Test Start Time @ 3

Tezt Stop Time : &

On-line Sampling Time

TEST RESULTS

Gas Tamporsiurs ill g§=29 ¢

Meisturse Content 0.0

tveraas Stack Gas Valocity 42,4

o
—

5

Total Actusl Gzz Flow Rats B.4

50,327

Particulate concentration -
lry Basis Corrected to IUX COZ

Particulatz Emission Rats O.0

Standard Gac Flow Rate Refersnce Conditiens

Lo
(2]
it

JE
o

0.0

12.9

G.00

2.0

i3
deg ©
L1
fa
m/sec

ciibie meterfeec

mysoubic meter




M.RE. HcCALL

ENVIROMHENTAL

LOUISTANA FaCI¥IC LTD
Uawsgn CREEY 5.,
DaWsSGN LREEM R.C.

f3 Cracz Section fres of Duet/Stack
rE Bzrometric Fressurs
Pa Pressure inm Duct or Stack
L Iry Gac Heter Volume
WE Weiant of Condersate Caollecied
WSE  Weight of Moisture in Bilicz Gel
WE Weiaht of Filier Zariiculate
WEL Weight of Cyclome Particulate
yy Weignt of Hashings
MNT Totsl Wumber of Sanpls FPoinits
by Tvpe-5 Pitot Tube LCoefficient

i fiameter of Hozzle Tip

GAS ANALYZIZ (VOLUME X, DRY RASIS:

Heazured Aszsumed
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%.R, MeCall & :
EONMENTAL COMS

SAMFLING TEST DATAH -

G-5 0,400 L 99 24 1l
B-4 G460 U.530 1G4 88 irs 23
-z 1,420 G.576 i3 54 103 713,49
b-2 0. a5 G.5L8 114 g8 109 713,74
I-1 0.450 0.610 113 aa 1G4 7i6.06
£-3 {.3500 0.670 104 as 106 71i7.39
C-2 4.300 9.670 112 29 113 718.5
£-3 0,400 ¢.53D ilg S 112 FELLED
£-2 .400 ¢.544 10 g 115 TEl.4E
Cc-1 0.3200 0,419 133 20 107 722,65
B3 0.620 0.530 106 g3 115 732,73
E-4 0.620 ¢.820 1ig 90 120 72%2.20
B-3 0.5380 0.790 126 g 111 736.85
B-2 0.580 0.790 121 90 109 28,39
-1 0.400 2,550 1dd 92 1487 729088
A3 0.550 0.730 146 83 118 F31.1%
A4 0.400 .349 116 20 191 PEZ.68
A3 ¢.300 0.689 12 50 107 733.36
A-d 0.5900 §.580 a4 20 107 735,37
A=l 0. 200 G.540 122 9o ) 736,79
732,12




MN.RE. McCALL & A550C1A

EMYIRONMENTAL CONSULTANTS
latz for TESY 20 @
OEL'TS P: N.4315 ACEH: ”dﬂbl.u;
BELTA He 0. 5300 SCEM: 50327,
THAVGS S61.6750 FH: 27. 82
1% AVE: 90,2008 VR 27.13
Me L.015 YBIOERE 27,52
M ZE.2400 BM 27 2652
na 25.5404 PCONM: 0 DGGG
VRS T 24,0974 CORRE: LAO00
- 0.0000 ERAT: 0..09Q
US&UR: ATLVE3TD

INDIVIDUAL ISOKIMETICS - TEST 2

1. 1.O30 il. 1.016
2. 1.030 12. 1.008
3. 2.983 13, 1.035
4, 1,403 14, G.959
o 1,002 13, 1.042
G 023 i5. 1,023
7. 1.012 7. 1.049
5. 1.004 i3, 1.007
9. 0.997 19. 1.012
i, .73 20. 1.G59

a0 1.014
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iaizt sonte oy walume) I8
Avar Ztack 21 3.1
T = o Y
Tots b, 843
o it
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Ricapeicly

oncentration o
40000
o 1 ooz 04,0006

J.400 ag cukic mster
.00 mo/oubic aster
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TZST 2
tas Tan 119 g9 ¢ 4% deg £
Moistur 1.5 % 1.5 %
average Hizce 1, 40,6 fi/sec 13,2 m/isern
Total Actual Gas Flow EKate 5,868 ALCEM --
Standard Gas Flow Rate Reference LConditicns
445,453 SCEH 21,9 cubic azter/szc

Ty B G.0G00 gr/5CE 6.00 mgfoubic aster
Ury Bzsiz Corrected to 13X CU2 0.0000 ar /850X 0,00 ma/oubis meter
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Test Data- ...




M.R. MecCALL & ASSOCIATES
ENVIRONMENTAL CONSULTANIS LID,

LOUISTIANA PACIZIC LTD.
DAWSON CREEK R.C.
[IAWSON CREEK &.C.

HONNUS KESSEL BURNER

Average of Air Emission Tests 1 TO 2 DATE: JUNE 22 1994

FIELD MEASURENENT DATA ©

Gas Temperature 398 deq F 203 deq T
Moisture Content {by volune) 9.0 % 9.0 %
Aversqge Stack Gas Velocity 32.1 ft/sec 9.8 m/sec
Total Actual fas Flow Rate o 47.934 ACEH -
Standard Gas Flow Rate Reference Conditions
24,947 SCFH 11.8 cubic meter/sec

Total Particulate Concentration :
Iry Basis, Actual 0.0427 qr/8CE 9
Dry Basis Corrected to 12X CO2 o 0.1281 9r/3CF 29

mg/cubic meter
nn/cubic meter
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Meil McCall
ENVIRONMENTAL CONSULTANTS LTD.
M.R. McCALL % ASSOCIATES




M.R. HMcCALL & ASSOCIATES
ENVIRONHMENTAL COMSULTANTS LTD.

LOUISIANA PACIFIC LTD.
DAWSON CREEK B.C.
[IAWSON CREEK B.C.

KONNUS KESSEL BURMNER

Summary of Air Emissiorn Tests of JUNE 22 1994

. " T Y " {2 T — o —— o " —_

TEST 1
Gas Temperature . 396 deg |
Hoisture Content {(by volume) 8.8 %

Average Stack Gas Veloeity 32.8 ft/sec
Total Actual Gas Flow Rate 48,892 ACEM
Standard Gas Flow Rate Reference Conditions

' 29,581 SCEM

Total Particulate Conceniration :

Dry Basis, Actual 0.0405 gr/SCE
Iry Bagsis Correcied to 12% COZ 0.1316 9r/50F
TEST 2 :

Gas Temperature : 401 deq F
Noisture Content (by volume) 9.2 % .
Average Stack Gas Velocity 31.5 ft/sec

Total Actual Gas Flow Rate 46,976 ACEH
Standard Gas Flow Rate Reference Conditions
24,313 SCEM

Total Particulate Concentration @
Dry Basis, Actual
Dry Basis Corrected to 12X CO2

0.0449 gr/5CF
0.1347 gr/SCFE

92.73
373.13

Lon it N ]

[Xa RN o

193.76
308.27

deq €
A

m/sec
cubic meter/sec

m3/cubic meter
my/cubic meter

deq C
A
n/sec._

cubic meter/see

ng/cubic meter
my/cubic meter




N.K. McCALL & ASSOCIATES
ENVIRONKENTAL CONSULTANTS LIL.

G4S FLOW AL PARTICULATE MONITORING TEST 1

Job Number 1 M94-055

Client : LOUISTANA PACIFIC LTD.
Plant Location : DAMSON CREEK B.C.
Process | KOMNUS KESSEL BURNER

Pollution Control Permit N/7A

Wonitoring Personnel ! H. JOHNS / D. LAWRENCE
Test Procedure ! WHB., STD. TEST PFROCEDURE USING
A LEAR SIEGLER PH-100

late of Test ! JUHE 22 1994
Test Start Time 3 8:92 A.M.
Test Stop Time 10:12 A.H
On-line Sampling Time : 72 minutes

TEST RESULTS

fias Temperature 396 deg F 202 deg C
fipisture Content 8.8 % 8.8 %
Average Stack Gas Velocity 32.8 fi/sec 10.0 m/sec
Total Actual Gas Flow Rate 43,392 ACEN --
Standard 63s Flow Rate Reference Conditions
25,581 SLCEH 12.1 cubic meter/sec
Particulste concentration - 0.i216 gr/5CF 278.18 mg/cubic neter

Dry Basis Corrected to 12% COZ

Particulate Emission Rate B.9 1bs/hr 4.0 kgq/hir




N.R. MeCALL & ASSOCIATES
ENVIRONMENTAL CONSULTANTS LYD.

LOUISTANA PACITIC LTID.
DAKSON CREEK E.C.

DAWSOM CREEK R.C.

TEST DATA - TEST 1

AS  Cross Section Ares of Duct/Stack 24.85 square feet
PR Barometric Pressursa 27.80 inches Hg
PS Pressure in Duct or Stack 27.81 inches Hg
VM  IDry fias Meter Volume 31.37 cubic feet
WE HWeight of Condensate Collected 30.0 grams

WSG Weight of Moistuwre in Silica Gel 6.2 grams

WE  Weight of Filter Particulate 0.0459 grams

WFL, Weight of Cyclone Particulate . 0.0045 grams

W Weight of Washings 0.0222 grams

NT  Total Number of Sample Points 36

CP  Type-5 Pitot Tube Coefficient 0.8599

DN  Diameter of Nozsle Tip 0.2650 inches

GAS AMALYSIS (VOLUME %, DRY RASIS)

Mezsured Assumed
€0
coz2 4.0
n2 17.0

N2 79.0




N.R. McCALL % ASSOCIATES
ENV IRONMENTAL CONSULTANTS LTD.

SAMPLING TEST DATA - TEST 1

SAMPLE VELOCITY ORIFICE DRY GAS METEK STACK GAS  GAS SAMPLE
FOINT HEAD PRESSURE  TEMP IN  TEMP OUT TENWP VOLUME
{ in HZ0) ( in H20) ( deg F) ( deg F) { deg E) { cubic feetl)

A-18 0.200 0.640 99 88 394 738.24
A-17 0.210 0.670 26 36 330 739.14
A-16 0.220 0.710 104 86 391 746,06
A-13 0.210 0.680 108 8b 392 741.00
A-14 0.160 . 520 111 86 392 741.92
A-13 0.200 0.650 112 36 - 393 742.7
A-12 0.190 0.620 114 86 396 743.62
A-11 0.219 0.680 116 37 396 744,52
A~10 0.250 0.810 118 88 396 745.46
A-9 0.180 0.590 120 38 396 746,45
A-8 $.370 0.380 120 88 397 747.34
A-7 0.130 0.490 122 88 398 748.36
A-6 0.180 0.380 122 90 399 749.19
A-5 0.160 0.520 122 90 397 750,04
A-4 0.120 0.400 122 90 389 750.86
A-3 0.150 0.499 122 90 395 751.55
A-2 0.180 0.590 123 ' 99 394 752.32
A-1 0.190 0.620 123 - 90 3935 793.17
B-18 0.180 0.390 198 90 394 754.04
B-17 0.170 0.360 1i8 2 394 754,92
B-16 0.180 0.390 122 92 333 755.77
B-13 0.130 0.390 124 93 390 736.64
B-14 0.180 0.590 124 93 393 757.51
k-13 6.190 0.630 126 94 396 755.38
B-12 0.190 0.630 126 94 398 759.30
B-11 0.170 0.560 126 - 94 397 760.20
B-10 0.170 0.360 128 94 339 761.05
B- 0.170 0.560 128 24 401 761.90
B-8 0.180 $.590 128 25 400 762.74
B-7 0.130 0.390 128 93 400 763.62
B-6 0.190 0.620 138 25 399 764,50
B-5 0.190 0.630 130 96 393 765.38
B-4 0.170 0.560 130 96 398 766.26
E-3 0.160 0.530 130 96 396 767.11
k-2 0.170 0.560 130 96 396 767.92
B-1 ¢.180 0.600 130 9% 396 768,73

769.61




N.E. McCALL & ASSUCIATES
ENVIRONMENTAL CONSULTANTS LTD.

Bata for TEST 1 @

DELTA F: 0.4281 ACEH: 43892.00
DELTA H: 0.6022 SCEM: 23580.58
THAVGS 46%.6528 PR: 27.8¢0
I3 AVG: 835.33556 UN: 31.37
MC: 1.019 VH(CORR) : 31.84
Moz 29.3200 BN: 27.8443
Me: 28.33251 PCON: 0.0405
UMSTh: 27.6436 CORR: 0.1216
EWO: 0.0879 EkAT: 8.8846
USAVG: 32.7914

INDIVIDUAL ISOKINETICS - TEST 1

1. 0.991 19. 1.903°
2. ¢.983 20. 0.987
3. 0.975 21. 0.977
4. 0.974 22. 0.973
3. 0.991 23. 0.976
5. 0.951 24. 1.003
7. 0.993 29, 0.982
8. 0.989 26. 0.980
9. 0.933 27. 0.979
10. 1.007 28. 0.969
11. 0.943 29. 0.98%
12. 1.028 30. 0.985
13, 0.960 3l. 0.9a8
14. 0.981 3. 0.955
15. 0.948 33. 0.975
16. 9.9350 34. 0.957
17. 0.936 33. 0.931
18. 0.953 36. 0.938

Overall Isokinetic for TEST 1 @ 0.974




M.R. MeCALL & ASSOCIATES
ENVIRONMENTAL CONSULTANTS LID.

GAS FLOW AND PARTICULATE MONITORING TEST 2

Job Number : M94-033

Client @ LOUISTANA PACIFIC LTOD.
Plant Location & DAWSON CREEK B.C.
Process KONNUS KESSEL BURNER

Pollution Control Permit : N/&

Honitoring Personnel 3 M. JOHNS / D. LAWRENCE

Test Procedure 3 WMB. STD. TEST PROCEDURE USING
A LEAKR SIEGLER FM-100

Bate of Test ! JUNE 22 1994
Test Start Tine : 10:23 A.H
Test Stop Time 11:38 A.H
Urn-line Sampling Time : 72 minutes

TEST RESULIS ¢

Gas Temperature . 401 deg E 203 deqg C
Moisture Content 9.2 % . 9.2 ¥
Average Stack Gas Velocity 31.5 ft/sec 9.6 a/szec
Total Actual Gas Flow Rate 46,976 ACEM -
Standard Gas Flow Rate Reference Conditions
24,313 SCENM 11.5 cubic meter/sec
Particulate concentration - 0.1547 qr/58CF 308.27 m3/cubic neter

Dry Bacis Corrected to 12X CO2

Particulste Emission Rate 9.4 lbs/hr 4.2 ka/hr




N.R. McCALL & ASS50CIATES
EMVIRONMENTIAL CONSULTANTS LTD.

LOUISIANA PACITIC LTD.
DAWSON CREEK ER.C.

DAWSDN CREEK B.C.

TEST DATA - TEST 2

AS Cross Section Ares of Duct/Stiack
PE  BRarometric Pressure

FS Pressyre in Duet or Stack

U Iry Gas Meter Volums

HE  HWeianht of Condensate Collected
WS Weight of Moisture in 5ilica Gel
WE Weight of Filter Particulate

WEL Weiqht of Cyclone Particulate

Wi Weight of Washings

NT Total Number of Sample Points

(43 Type-5 Pitot Tube Coefficient

N Diameter of Nozzle Tip

GAS ANALYSIS (VOLUME X, DKY BASIS)

tteasured Assiimed
€0
coz2 4.9
02 17.0

N2 79.0

24.8%
27.80
37.81
30.34
90.0
6.4
0.0497
0.0024
0.0243

0.8599
0.2630

squire feet
inches Hg
inches Hg
cubic feet
grams

qrans

9rams

qrams

qr aps

incnes




N.R. McCALL % ASSOCIATES
ENY IRONMENTAL CONSULIANIS LTD.

SAMPLING TEST DATA - TEST 2

SAMPLE VELOCITY OKIFICE DRY GAS METER STACK GAS  GAS SAMPLE
FOINT HEAD PRESSURE  TEMP IN TEMP QUT TEMP VOLUME
{ in H20) ( in H20) ( deq F) ( deg F} ( deg F) { cubic feet)

E~18 0.170 0.350 98 94 392 76%.80
E-17 0.170 0.560 118 93 393 770.63
E-16 0.170 0.360 124 99 401 771 .47
B-15 0.130 0.390 126 99 402 772.31
B-14 0.190 0.630 128 100 401 773.18
B-13 0.180 04.990 130 100 402 774.07
B-12 0.170 0.560 130 100 403 774.93
B-11 0.170 0.560 130 100 404 1753.77
B-10 0.160 0.330 130 100 404 776.61
B-9 0.130 0.590 130 100 406 777.43
B-8 0.130 0.390 130 100 406 778.29
-7 0.170 0.560 139 100 406 779.15
B-G6 0.180 0.590 130 100 403 780.00
B-5 0.19¢0 0.620 132 100 403 780.87
B-4 0.1%0 0.620 132 | 100 402 781.76
B-3 0.180 0.600 132 100 399 782.65
B-2 0.160 0.530 134 100 398 783.53
B-1 0.180 6.600 132 100 398 784.35
A-18 9.170 0.3530 112 94 400 785.22
A-17 0.170 0.960 126 100 399 786.09
A=16 0.150 0.490 136 100 400 766.93
A-13 0.160 0.330 130 100 398 787.77
A-14 0.150 0.490 132 100 401 788.62
A-13 0.170 0.560 132 100 401 789.42
a-12 0.160 0.530 132 100 402 790.30
A-11 0.160 0.530 132 - 100 403 791.15
A-10 0.170 0.960 132 100 403 792.00
A-9 0.150 0.490 132 100 404 792.87
A-8 0.1869 0.5939 132 100 403 793.67
A-7 0.179 0,530 134 100 398 794.47
A-6 0.130. 0.490 134 101 403 795.39
A-3 0.17¢ 0.260 134 101 401 796.07
A-4 0.170 0.9260 134 101 399 796.90
A-3 0.130 0.300 124 101 397 797.74
A-2 0.150 0.500 134 101 395 798.56
A-1 0.159 0.500 133 102 394 799.36,

800.14




M.R. McCALL & ASSOCIATES
ENVIRONMENTAL CONSULTANTS LTD.

bata for TEST 2

DELTA P: 0.4097 ACEM: 46976.17
DELTA H: 0.35323 SEfM: 24312.83
THAVG: 374.5278 PE: 27.80
5 AVG: 260,.8056 Uni: 30.34
MC: 1.01% UM(CORK): 30.78
hj1H 29.3200 PH: 27.8407
MS 3 28.2763 PCON: 0.0449
UMSTD: 26.332135 CORR: 0.1347
RUO: 0.0922 ERAT: 9.3578
USAVG: 31.3065

INDIVIDUAL ISOKINMETICS - TEST 2

1. 0.982 19. 1.021
2. 0.976 20. 0.991
3. 0.972 21, 1.003
g, 0.977 22. 1.00%
9. 0.970 23. 0.977
6. 0.961 24. 1.010
7. 0.967 23. 1.006
8. 0.967 36. 1.007
9. 0.973 27. 1.000
19. 0.964 28. 0.979
11. 0.964 29. 0.947
13, 0.980 30. 0.938
13. 6.973 31. 0.931
14. 0.967 32. 0.950
153, 0.967 33. 0.960
i6. 9.980 34. 0.997
17. 0.968 33, 0.971
18. 0.969 36. 0.945

Overall Isckinetic for TEST 2 : 0.976




Appendix




DATE: MARCH 22, 1994

CONSOLE MANUF.: LEAR SIEGLER PM-100

CONSOLE 1.D.: 170
PARAMETER SUMMARY

Ta = Ambient (WTM) Temperature (oF.)

P=Pras. Differential at WTM ("Hg)

Pb= Atmospheric Pressure ("Hg)

Pv= Vapour Pressure Water at Temp. Ta ("Hg)
H=Pre§. Differential at Orifice

| Ti= Dry Test Meter Inlet Temp. (oF.)

‘To= Dry Test Meter Outlet Temp. (oF.)

" Ri= Initial Dry Test volume ({t3)

Rf= Final Dry Test Volume (ft3)

Vi= Initial Wet Test Volume (ft3)

Vf= Final Wet Test Volume (ft3)

Pw= Pb - (*P/13.59) "Hg

Pd= Pb + (*H/13.58) "Hg

Tw= Ta +460 (oR.) .

Td= {(Ti + To)/2] + 460 (oR.)

Bw= Pv/Pb ("Hg)

WET TEST METER FACTOR (WTMF)
(Ca!cﬁlated Y Value)( WTMF)

Y (MEANYWTMF) = 1.0093
N.R. MCCALL & ASSOCIATES LTD.

RUN#1

57.0
0.0640

29.75 -

0.4683
1.0

98.0

63.6
596.65
601.70

0.0
5.000
29,6860
29,8236
517.0

540.8 .

0.0157
- 0.9998
1.0145

CALIBRATION CERTIFICATE
DRY GAS METER :

RUN #2
56.5
0.1140
29.75
0.4600

20

| .‘90'4

60.0
591.13
596.16

0.0
5,000
29,6360
20.8972
516.5

5352 ...
0.0155-
0.9998

1.0050

RUN #3
57.0

' 0.1663
29.75
0.4683
3.0

' 109.0
66.0
602.18
607.28
0.0
5.000
29.5837
29.9708
517.0 .
547.5

. 0.0157

0.9998
1.0085




DATE: MARCH 22, 1994

.CONSOLE L.D.

MD2% mol. wt. dry air
Pb=bar. pressuré "Hg
Y=gas meter factor

Delta H=

Ri=int. gas meter vol,
Ri=final gas meter vol.
min. samp
Qm=Y(Rf-Ri)/“T(FT3/MlN)

Tm=meter out temp. (oR.)
Pm=Pb + *H

| gQRT(TnVPm*H/Md)

Ko=orifice const.
Ko MEAN = 0.677627

Ko®4*144= 390.3129

N.R. McCALL & ASSOCIATES LTD.

170

ORIFICE METER CALIBRATION

RUN 1

28.967
29.76

- 1.0145
0.5

© 607.5
609.32

- 5
0.369278
68.5
528.5
29.79678
0.553313

0.6673%94

RUN 2

28.967
29.76
1,0145

1

609.5
612.13

5
0.533627
. 68
528
29.83358
0.78165

0.682693

RUN3

28.967
29.76
1.0056 -

1.5
612.2
615.45
5
0.65325
68

528

29.87038

0.956732
0.682793




ORIFICE METER CALIBRATION

DATE: MARCH 22, 1994

CONSOLE 1.0.

MD= mol. wt. dry air
Pb=bar. pressure "Hg
Y=gas meter faclor

Delta H= '
Ri=int. gas mater vol.
Rf=final gas meter vol.
-min. samp

" Qm=Y(RI-Ri)AT(FTI/MIN)
' To= meter out temp. {CF.)
* Tm=meter out temp. (0R.)
Pm=Pb +*H
SQRT{Trv/Pm*H/Md)

K6=oriﬁce const.
Ko MEAN = 0.677403
Ko*4*144= 390.1839

N.R. McCALL & ASSOCIATES LTD.

170

RUN4

28.967
29.76
1.005

2
615.6

619.31 ~

5
0.74571
70

530
29.90717
1.106149

0.67415

RUNS

28.967
29.76
1.0085
2.5
619.5
623.65
5
0.837055
71

531
29.94396

1.237117

0.676617

RUNG6

28,967
290,76
1.0085
3
623.8

628.38

S
0.923786
72

532
29.98075

| 1.355637

0.681441

~




CALIBRATION CERTIFICATE
DRY GAS METER

" (Calculated Y Value)(WTMF)

Y (MEAN)WTMF) = 1.0139
N.R. MCCALL & ASSOCIATES LTD:

| DATE: ~ MARCH 24,1994
CONSOLE MANUF..  NAPP MODEL 31
' CONSOLE L.D.: C-980
' PARAMETER SUMMARY RUN#1 RUN# RUN#3
Ta= Ambient (WTM) Temperature (oF:) 55.5 56.0 §6.0
P=Pres. Differential at WTM ("Hg) 00625  0.1140  -0.1589
Pb= Atmospheric Pressure ("Hg) 30.04 30.04 30.04
Pv= Vapour Pressure Water at Temp. Ta ("Hg) 04436 04517  0.4517
H=Pres. Differential at Orifice 1.0 2.0 3.0
Ti= Dry Test Meter Inlet Temp. (oF.) ©,75.2 74.6. 84.8
| To= Dry Test Meter Outlet Temp. (oF.) é4.0 65.0 66.6
" Ri= Initial Dry Test volume (1t3) 10505 11052  115.95
Rf= Fina} Dry Test Volume (ft3) 110.03 115.46 | 120.92
Vi= Initial Wet Test Volume (ft3) 0.0 0.0 0.0
Vi= Final Wet Test Volume (ft3) 5000 5000 - -5.000
Pw= Pb - {("P/13.59) "Hg 29.9775 29.9260  29.8811
Pd= Pb + (*H/13.59) "Hg 301136 30.1872  30.2608
Tw= Ta +460 (oR.) 515.5 516.0 516.0
Td=[(Ti + To)/2] + 460 {oR.) 5206 = 5298 5357
Bw= Pv/Pb ("Hg) 0.0148 00150  0.0150
WET TEST METER FACTOR (WTMF) 05998 09998  0.9998
10115 10145  1.0156




DATE: MARCH 24, 1994

CONSOLE LD. C-980

MD= mol. wt. dry air
Pb=bar. pressure "Hg
Y=gas meter factor
Delta H=

Ri=int. gas meter vol.
Rf=final gas meter vol.
min. samp .

Qm=Y(Rf-Ri)/*T{FT3/MIN)
Tm=meter out temp. (0R.)
Pm=Pb + *H
SQRT(Tm/Pm*H/Md)

. Ko=orifice const.

Ko MEAN = 0.688

Ko*4*144= 396.2882

N.R. McCALL & ASSOCIATES LTD.

ORIFICE METER CALIBRATION

RUN 1

28.967
30.04
1.0115
0.5

121.1
122.98

5
0.380324
59.2
519.2
30.07679
0.545864

0.696737

RUN 2

28.967
30.04
1.0115
1

123.1
125.72

5.
0.530026

60.4
520.4
30.11358
0.772388

0.686217

RUN 3

28.967
30.04
1.0145
1.5

125.9
129.08

5
0.645222
62.6
522.6

- 30.15038

0.947397
0.681047




ORIFICE METER CALIBRATION

DATE:  MARCH 24, 1994

- " —
. R
- i

-Ko=orifice const.

Ko MEAN = 0.663402

Ko*4*144= 382.1197

M.R. McCALL & ASSOCIATES LTD.

CONSOLE LD. C-980
RUN 4 RUN S RUNG
MD= mol. wt, dry air 28.967 28.967 28.967
Pb=bar. pressure "Hg 30.04 30.04 30.04
Y=gas meter factor 1.0145 1.0156 1.0156
Della H= 2 2.5 3
Ri=int. gas meler vol. - 129.2 133 137.2
Rf=final gas meter vol. 132.81 137.01 141.56
min. samp - 5 ' 5 -5
: Qm=Y(Rf-Ri)I"T(FT3/MIN) 0.732469 0.814511 0.885603
’ . 64.8 :67.4 69.4
Tm=meter out temp. (oR.) - 524.8 827.4 £29.4
Pm=Pb + *H 30.18717 30.223%6 30.26075
S ORT(Tm!Pm‘l-UMd) 1.095592 1.227192 1.346048
0.66856 0.663719 - 0.657928




N.R. MCCALL & ASSOCIATES LTD.
CALIBRATION CERTIFICATE S - TYPE PITOT TUBE

JAN. 24/94 . BAROM. PRESSURE (*Hg) 30.05

DATE:

PIT'OT LD.: 147.0 - W. TUNNEL TEMP. (oF.) 68.0

NOZZLE 1.D.: 0.25

WIND VELOCITY REF. PITOT  S-TYPE PITOT
(f/sec). IN. H20 PITOT FACTOR
10.10 0.02350 0.02847 0.89944
26.00 0.15564 0.20433 b.:sszsoi
40.36 0.37501 0.49160 0.86467
60.22 0.83475  1.09040 0.86620
82.54 1.56840 2.05702 0.86446
100.10 2.30675 3.09565 0.85459

AVERAGE=  0.86890

NOTE: The new pitot tip should be installed so that the serial number
engraved is aligned directly into the gas stream.




N.R. MCCALL & ASSOCIATES LTD.

CALIBRATION CERTIFICATE S - TYPE PITOT TUBE

DATE: JAN, 24/94 BAROM. PRESSURE ("Hg)

PITOT 1.D.: 148.0 " W. TUNNEL TEMP. (oF.)
NOZZLE 1.D.: 0.25
WIND VELOCITY REF.PITOT  S-TYPE PITOT
(fsec) : IN, H20 PITOT  FACTOR
9.48 | 0.02068 0.02546 0.89224
25.59 0.15077 0.20029 .01.85895
40.61 0.37956 0.49671 0.86542
60.74 0.84939 1.10638 0.86744
80.05 . 147529 1.91537 0.86886
101.37 238571 3.06653 0.86955
AVERAGE =  0.87041

NOTE: The new pitot tip should be installed so that the serial number
engraved is aligned directly into the gas stream.

30.056

€8.0-




N.R. MCCALL & ASSOCIATES LTD.

CALIBRATION CERTIFICATE § - TYPE PITOT TUBE

DATE:

PITOT I.D.
NOZZLE i.D.:

" WIND VELOCITY
" (fusec)

10.05
26.57
39.92
60.17
80.53

102.12

JAN. 24/94

149.0

0.25

REF. PITOT

IN. H20
0.02324
0.16253
0.36677
0.83340
1.49287

2.40056

BAROM. PRESSURE ("Hg) 30.05

W. TUNNEL TEMP. (oF.) 68.0
S-TYPE PITOT

PITOT FACTOR

0.02895 0.88700
0.21544 0.85988
0.48176 0.86381
1.09214 0.86482
1.99072 0.85732
3.23481 0.85284
AVERAGE =  0.86428

NOTE: The new pitot tip should be installed so that the serial number

engraved is aligned directly into the gas stream.




e g

s T B RS A N .
V.~ T T T T BT VIE T T i)
0 T IO [ T2 U1 {w)
o Rl-TT ] 10los1 ] 1zt & L in)
‘ AT T [ TOOT (WU T s
— T T T T T LT T .
7 ST T TGR I 7 T 1 (=)
ST FIT T LI | T 1T {)
T . TRT T g0TY [T 1T (<)
] | AT T TG ( 16T T T |
PASE - T T T g1 LT T 1G0T O W)
ST e bo, AT (G TT |G T T{ORTTT) TTT ] 10T T e
T-Vh] - T%r e T OSE T C BT TG T TOET | R
) i oS [TPTT T AIer TTBITT T (i ) OO-T TN
S5z &&.3 LSL_E ! %W— 11 &~N,~C 1 N_\MT_._A @lﬁg.rﬁ §L TT {e)#
Puy/s AT TG T T IRTOT7T T OG- TT | IO IR T T
g TG LT [GOTT T T T DTprT g T ) <
bl T NJ_N_ 71 A4 11 Ny RARN R
A7 AT T RIO T T o d 1 ZUTT T g1} W TT{<) -
AL T T OO T T g T T DT TS BT e &
) .melbu“ G H TP T |00 T T | TR | g7y »
D#..M:uc:u...n.‘?r.tgug.)k Ivit G241 INAIOAN / \u.\._..g:un .9 o wraL] . m c..“wr w to'd n.Sf. to+) oYIH Y raos
VINmvS]  annd Iwumvs 1 3WmvE $YD S¥D WIVLS ¥t 3Y2 ulLITL SV INSNO ﬁ ALIDONIA 2Wnve
— on, m.u.s.uc 86wyt a7 L= = ._.“. = r“r - ...“._. .:. :” - .LM — v -
2z /o3 Vi § G—= } DwrL g .5.\_. 2,013 €2 V032 19D .
s, A e e e
{ QNWS M.w\gu \ﬁ\\m B - _n.lo.,“h).o.?:?ac“—‘.u - D.laEu.r..u...oﬁ pIawInITY - Q\Nw: ﬁwx\ﬂ.n‘.u suncErd oS
&\w\\\b&«\ " N..rll.l\ - . Q/“ uu»?HlVoE)-—;ﬂ 4 u.-sau“-&ruin.ru.‘\o.-nﬂ
= = R 1 < .m\.? PO 338 l..wmu\«dwn...\.wm“
.Ubwﬂﬂwﬂr..uac.gco@. - . N_\M_ I,W _” ) = ToN XS 2l —T RQUENIFOL
q.um»N iﬂ_.‘.,:w vb\ P i Tos | Yo | foo. | 3t A ¢ %woznﬁ_ : \,_\R%q Q 7. :.b.ﬁ:d
et gy wia SNO3SES . a)e)noNIed. 10} Bleq., WHo4 900 JS3L.39810S . . oL




- «..“_._. tees e, e = S e — e e .\...-...nuﬁr..\\..... . o
. - - . A ) et o e .
! L . . 4 , S LR * :
. L. . L LA .. y ol
R N S . L ...\..&u\n .
T > - - —
. .
s RN -
. . ; - .
= - +le L+
: : Y
- .

e o e - x = LY A . T BN s, .3
O TR T T I PRI Vi DIgeT 1 1A Ioey
JORRET [RRTTT WFC ! .m»_w__._,._-. @wz, J.m Tl 4,,,
AT T AR T BT (OB TT T ICRIT-T7] 16T, F LY
S T T AT IS T IGPRT PR T Vi
v — eS| (U] NI AT T | Relpl=1 [T T
LR AT TR T T (OUTTICRIET T 10Tol-1 § 170 11 1)
. Cest LA T AR T T T T T ISWOT-T1] 171 T |5
75y TAAN T ST T g U ERIT T TGt 10 1T fa)
FRGSs (AT T (S T /T T e i=TT ] OTol-1 } 1411 {n
b1y (R ORI TTE T 1 A U1 | IOV
TR-USq RGN VST T T T BT T TOTRE-1 | Y173 T Jed
B5IF5] ST T IS T TR T [TETTT P TUIBET | N T T |«
C)| TR T R T [P T PRCTT [ ISIBET | LT )
B AT IR AR N AR
: A AT T T T OBTT T ILTA T L ASTT T -
Fep o T BT T T G T TORTTT | BT} W 1T s
47oRy (3TT T QT T A (T T 40T 1 | 180 RN
gy T T g T g T genT T el | 1
| ; TAS| BT T (A0 T (Sl ) BT AT =
. . “Foora (TEIT T O T T (GG T T (g T | Tolg-T | 14 a4 .
N TR S S Tu S el s | e | s | U
" ﬂ Y Y3 7Y T3 Ty ol ra) M HY oL 4v s D
...‘..\...l\%wra \ O ey Gwyxay . 3 ) ] H . ? n . —.
zowal T\ SID Y R A e ——
L/l A R AT R -\ W oet .
NN\\.‘\‘G\E\U\Q\Q # < ’ T 1 vwrop Nnivdul . .aEu._.J...nv.E?_;\. T Pang
~ n\J\\KIE\. A . F — - "ﬁl sannop prwarcy I qarurcseg
U557 Sl - L

T g
; Aniunwed . gt “ .mr . [ o TR NG e
.\JW\ C,m uuﬁuaill\ D10 iy o | ‘o | ‘oo, u::,. .ﬂfﬁﬂww + A\% .oz:..wﬁ . \/Sv\é\% mﬁﬂ An.‘cwua
EALCRRTY R = I A\ T [ B/ B 12 1/ L T L B

\.T\\\“ U.u.lvoc

r
: IO S it
1




_..L......‘.. ..,..‘._..m..‘..,.._.,.. e 1 .- e \V d - S .A..,W.‘..K
T T T T [ B T AT T T T o) .-
i . . RIT 1 VAN HEI-11- w.ﬂ@ — T )
== AT T A g T] Teld -l TeL L {n
. LT T r I Ty T T [ WOST (%1 s
Y N B IFAY T oI 171 101%-1- T
. — G T it T T OTg-T | T T sy
Iy P a1} AN 1GIDL-1 A .\—WMEL AR RS
4131 11 T PR .I:: TSI T bl ﬂW— BEEN
. \ mwﬂﬁ: T lar i ,S.;: I [Cialel ) _;ﬁ_ﬂ— { | T T T |
DCORY - T b%\mﬁ LRALY el TR T L I2YARN 1QOL-1 | LI -1 w)
29-18S). @m\:_ f gt il I.\:_ T {ost-1 1 lol-1i UTTT [edd
co-gusol (el { \.;S\—._ WA A3N [ lolel-1/ ENEREE
_F& _m:_ WUED | E:: 1 \N_Nﬂ; ] L\U_@_._ 1N ELEE
I : 1 by’ :nv_ : g ! ! A [ sl I | TR T T (e
. Lo S| DRI T\ AT OB T T T ST T [+
: mﬁm Pmr:_ ! ! /m::_l._ W_m:; ! :..:n— ! f VAR K
mL drw YA Jmpﬂ ! O : TSt TOol-1 _JLI rit|-
A AT ) MR AR TSET TR T T (e
. N .I_.E ! /.m_Q_: | GW_._ 1 _J\ig -1 a.:u—.ﬂ 1] =
. AN AN T AT T OO 10T | TG T
Al Ll forimnnaoval  avmir (L InnoN ot st nowrat] L waran | (052 s83v4 lofd ovart Knou
L redavers] anng i InvE p..f..:a TvD S¥D ¥OV1S , vinrsyd | wLIrsYd | 3>mwo ILIDONIA 3wnve -4
| r 13 aa) oL, »w ) St Y oL Iy 3 Y
u\uflqu:c vo(xquEM s.C_WIa : - L.a u~ : ... v w0 D
. 1z o3} ] ey — ountg <oy X Lro13tg VOA® .
Jﬁ% 1 r.:nu.r E ;\wﬂ\w—m JT.:_.M—. —_—— %‘J..—Illll..:hfq-w — g % — Leawg Mo
. -52.; 4?::.— Tdwrl ..u 1IY{ PIWNALITY - \m»w\ m\,ﬂ v sunar1d 300S
= = ‘d.ﬁrl SeIMROTE PIWNAIRY - P/m St HATWOICY
" Ch—T ¢ lndlll o3 N\‘m . 79 (K M&\QJ..OPC
. I 13 Lo qUIeRy [IRH - 2 iy
i | oo | ‘o | 'oo.| 3t P 75D TeR M ‘Z;qu il -Cwua

IR O 0 1S3 INNS, S 1T @%\ m




A
OHT |
T | 16!

T

=]

_

-
2 ]

. ' ve ’
: o Y rcarL | tohd 35 # wunve
. i) IO (AN {.7) LNO 4l ﬁﬁ.ﬁUPU: svO ’ IO ALIDONIA p !
| bt 9rs fordannoy umu.hwn 3%nvS 3¥D cvyD ¥ov1s | WL SVD

L 1309 I WIYS — annd

‘ ' Q9 1 L] o ) h 4 L 7 . —_
< 1} 3 b £, L 5 H \ .L u»

- . . ‘>

\\”M\o . “ P § _oﬁ N . . ! - -

1§
¥ L

. g + 0530100 D
. Dun oS Y mroved Voo
7 wuy Uyuty Hrom
T I — g5/ Q. eVt DunLuns ’ {1~ <
. v tunTRId 20T
— — nomen RTLE R 2 et S v I R we
. varngop NondwlL . R - T TnTNd AATIOIeD
- ‘.]ufl.l&u.u-tb—doi pawatey /) m....rm cvoond
e r h e LD 19 N‘%Nwﬁgv QQ%NQ.&.Q\ TR
Xz < </ . TaquaN ITeL
T T . 7 [ » ro Xt U IATA -T.
wz J - 4! 1t . - ) &U
. TW\ Q|~q AT, T 170 o | oo ‘oo, | armk

- — ro M} . A/.rtf%ﬁl\\ | hhv.ba
—soiabes -« eenyq <nOASEG | 31BINDNES 10} .SM.W@.. Em,.mu_ :;Eoo ._.mm._.wom:ow |

lrrllf/}l e e

o e e e i £ - el

—— . .



B & T P s W AL PUAREE R EE AN BT T
R4 [ LT oI T AT 1Tl LT (4
~ — I 3F3 T T g et i ST T 1T T TeLE
W= LY T QLT T T RO 1T T [ ILTRST | T
| 139 57 T T e T T el AT T | STg-t- ] Ao
u Uh~3 77 Wﬁ_c ToB T et 1 {gE ) TIA-T | ¥
, oho T ong TR Rt T U 10pl-1 | 1)
_ B4/ A oW T T T U{MErl 1 gpT-1 | 121
_ 05 29| AT T Ul TR T geiT T 1otel- | TA
Toras AU (gET T UL AT T LA | U
AR RT T T (NI | a1 | -1 tde
sy T AR LA e 1T T Bl 5
I- 733 mﬂjl_ CETT T R T T |[BTT 1] [opT-1 | 1
. — (RIRTTT T |91 T 1T T T T L DTrT |
ﬁ . / Gl ST TigBT AT T sl | PEARER
B T Tt QT T gy 1 TE-1 ] b
B 15o-0 , T gorT Tzl | Al
, ,,ﬁ.;\ﬁ TT T gy v v atiet ! BSECIRERA
| , |k e AR AR | g Tl | :
. LR _ LOTIT T (O | el RN
bl S o) | e lage st oy | e | e | B
\NM\ OI..\/ D Ay >0wxed - .M. = t.._. = :“r .,. x.a o_.. ._M - Y L
. T oL - ) Wy I a/ punLdors Gy Tont v
\..&x. T4 N r..:...uk. ey L b S\_Q nﬁ = G — ButLvas Iﬁux = weswetx] MITTOn
QN.L. ,HW\NH\V\QN . { N Es.:o,ieu .IH...mEu._-Z...UIv.E:"J\ \Ufw\ Pfrml sunrId 2008
. .. _, gNLR\. < - = : . ﬁwrn.\\ )\.\,_:)5023527.. /Q\MTPQ g AATwoICy
d\.m_ﬂw\\ [Ty g/m.v\. .- L lﬂl\« c 7 _r,f.v — u..o_uuurmmﬁ.%v E}QQ\ WT.\_-.WN. Dee0osd
\.u\\n\&,N §r..uwac\a|§:omv. : t_ 1.“\1 _” rN_ ll”oﬁd.c.mqﬁ%q&@ﬁ@ .I\ raquap 1T L
. T\Qﬁ,m \\aw\.\m\ 2IQ R oo | fo | foo | 3k | - Fo e . \;L}Ltm\.m\Q.Q ..C.&.Du

T wiSewd edSE U, ez 0Pty

. 3
o LIS, e B BT



- B e ¥, YT w o b - - N
- - N

" i TtherzleL-189] [P TTLIT] m:u:_ TR T ,Qc VYT T T for]
. TRs-0vd| RIGUFT Jalbl 11 clZT T HRI-T1- BT T T T e
¢x-6L9] lolplil | AET T T izt b T-RI-T 1 | 15kl —,_L.J N
oedZ9| (TN T A LT [ T {eBITT | 15151 {4 =
5 TLoro| [T T (ol 1 T et T igI-1 1} olbl-t AT ).
bz Ai9) leBluI T jaltl 11 T T (BT T b ET-T 1A T T s
.NS. AN aAREEAANE :wZ (T 1alLr-T 1L T T
- AT {apt TTOETL U (T T S0 (IR TT ol
g3~ = et TV T (AT T LD TA TT Hal
" bL %% 1ol 11 .w_o_: gLt} \CLE IHRREY
AT [T T {9iil-l | TOBT-T [ UTTT [eld
OB T T R T [T T 1ol [T T |l
o T T o T T {NA-T ] _lor@ NEARENE
. oE T (ge/ T T SR T IWT | T 11 e
T BT T O TG T ST 1T T T 6
B R B T T e T T g T T PR T T T e
AT T T R T [EgrTd REEARERE
ZARREZVUARE AR T TR T [ FTTT e
7RI QoI T ST LAY AANE
- RKZ&Ai D T AT T STt | LAS - AT
uw.:».j _.:......u._..““.v:..tgu,«? Iniit L1/ INOIOA .L.....:..ur (.o Lno wrat) Ll s emaL # tohy ss3ve | o8 OvIH Koy
p it 36 nmvs) anny IWnVE Ti:ﬁ.?\_ cvo ¥IVLS | wILIrt SYD ﬁ 551?0 IO w0 W A11D013A Anve
] . ,. - | Tn T 1L sy oL, wy S D 4y 8 Y
I AR ﬂ . v ¢ 3
A O T L A I . ST LA BN BE T vt o) >
. L) - ’ .&mi‘.i.c& L ¢>,\ M\— : Zung vas Imvﬁm S L”SE.CO.J or
QNI\ Q\Nﬂm\{\w / o — z d N — oron 1 ondw . ...mE..PtJIv..E:J\ — m&é\_lﬂ cunrd 0TS
g\\h\&-\ 11 = o W. . Q-N wmimnory prwniry rﬁm P& J..:ﬂuumlu.;!to:n
737 c\ IR -J7 |- Ll L < G o g I P 7 e
\W&\Q\ S SnUIwneed | Dﬂrﬁ W u- . Y Top sty .NQZQQJ::}I ;Q.Bﬁ.z:.»
wh :N \u\ﬁﬁhl 20 1 oo | fo | oo | a1 B CC FoR A

~ \ér?ﬁoj\\.ﬂl D
“—peneed quOISSIWT SOISELT sm::_:mg 0] ey fyaod éa% il .z,soc |




- EEEE

. : TT IR T TR I RURS]

EYRIIA (a1 nglsl i T FUT o)

| ST T REI T TRITH- - (L F U Tn

T T A TTRUL | T T n

qoriT 1 [tpl T TN | s A

grair Tk [ (AT T T (|
quiTIT T | AR W1 | T T2 1 |
ori 1 IR ARE AT CHTET T IRTT {o)
TronT T LT TR 1 A TWHTT T TIATT (o)
ST OB T T pigiTt 1 1510 TET TSTA W
BCANER CoROT T (ot O-T { T I T T et
PROT T 1§ e T gl T[T

‘ST Cor T T el T T LT
PO T R T T T FEN-T | T L | e
OO7T T rreyT 1 EBT T | et 11 DT A - |

TILYAT T 7 ARET RiUAREYED OIZ-T T T s
AR T TS T T T A STH-T [ TRTT |
AR =pIOTE T 7 RN RLARRE
| ) —SUEE9 | TIEE @1 OBTT [T TR T7] =
I T L34y Loy A T X T T T T |

Tt Mo ey T P I T RO R il B R

.\.\ww oM. 2 D arey sGved | (& _M. 1 ) n_. .. £ - |_
AR Y I 00 S A N
\%ﬁﬂ\ﬂ:‘v\ 1 w..:o._.. ﬂ . a’ w.ﬁ.w&m Y wﬂ § \Mu_mam . u..::.rt”ﬁ . _\ /mm_ s L”“:n“”uad
N. . r\\\m‘\ vuuu.mwuv\éxu / . q . # . ’ .£2¢>=o5uﬁt i} .AE“-FJ.o.JvaE:.?\ QIﬂ\{V\\T . ..I..k.» by
%&W W\v ...h.mh\\ — z : : t /“ ) 0oyt prwntry " m&fﬁwm .JBﬂ:wlu.? Jcg
a‘.w-tl. Ml@w \M Q\w y Q\\U l c Nuﬁq hela R ] uﬁdwmnévﬂ\—-&.\p vﬂﬂw\ . aresold
. - .Snuunuoed IWLIM M \\\ ToN .mmbﬁ\\ﬂq\sciw\%\t l_ Lupnw.z“n.»
S Y ‘oo, | ar | (1 AT

. Tren el TSI T
TTIUoRGR QuAIQRINT SN03SE N_Hm.__a_:f 101 ey - haud Y09 153]20d0,° -




) -~ ~ S e
A - - “ . v
- e A . . - \
- - .
. .

s

RN VoL L& Ll 92d) PI/TT]dpl 11 ehayql FTEFT T Lo T T ﬁ..ﬂ/
- — | fe-cer| fRUFT [T T 1 eI T j§ET-T1-] lolgi-1 } 1 1511 jul
9155c| (LG T Lo TT [T T-[ehll1] loiSl-l AN
27-2¢f) (LT T gl TT U TA T ISETT |- TolpM {118 T 1 a)
Zibss BT BB T THOUT T RIZISTT | T ] T VAT WY
3% Ll L Wﬂ:: T T Tz T 1T G-I T (T TgE-T T TT {5
Le-xesy i T T A T el T AZT-T Y P iglel-T ] 1 Fel 110
cgam| v jarg v e T U /6T T 1 IgIctel f TLUTT {o
ceSg| [T T [ael TT T THeRISTT ] Tgi-l | 11601 1=
Ter| [T ST T RN TR T T TCATT ] T TAGA
po-per| \CEnT T (ol T et TIFRET T igTat-1 | Ui T jed
Sheer BT T O T TR T RG] 1¢int-l ] | =TT |«
A IR ARESE IARES SRR N AN E
%W [ErnT | TR LorT U 10D T ()
T k- L0 o T AT T T g7 T {O90T T TEeT-T [T B2,
i - Fogry) ot T EET T g TorT T BiE-T ) 1 LT |-
. | ey 7 B pa ey VAR S 2 AV AR VS AR I S A M s
Lh-orZ| POy T RS T Rr i UG-l TPHA-T { T Igr T\«
SR A1 B AL U A AL 952 KL A N L
L Ny AAN YA wﬁqﬂ g T T o g 11 e [T [T 0]
47 153 IV EETE ZURBPVIEEA It L14) INOIOA (aumit oo o wran] Lo | 0hd ssavs | (050 OVIK Sanov
P unlL ’.—os Ivmirs drind ? BANLA S Tf:ﬁn £¥0 SYD XIVLS w3LIr YD _ yJLIN SYD IDUWO AL1D0M3A AdnvE c.
)2 8 g @2.....: oGvxtan _. A Tn _“. ' t“r ok En..r A x.q o._. .._M,. ; T B
: . | .Hﬂ.su:uk ﬁ ag\ a\m —_— — - .Q.rlnd Bung doig VK’ Uo,un“.cw“”orbjoﬁ”
N e O oo WA P[S S e
. 0C FTTTZ 1 7¢ [z | 1 | rwreaneacw | e g H oS- wemacans
. o W\(JPH\\ 1\ = ‘ - : . W 9“:501 pIywnity .lm,m mlmﬂ U3nu~wb§:o
GM\\w-wfw v.*\ Nwwm.ﬂm.b T ] c n;@.‘f? %Uuu@\#ﬁﬁm%w\ﬁx .wg\n:uooc
&.EN-\ 1/ 73 .wﬁSEEOQ- - 1. : M. , B Cop sl gﬂ«% QU 180
| FT \Hmu\m zﬁh T e v R Ry e . — T~ Ton EAZQN__ I .HC.G.JU
po—reneed

4. . " ; ' . . ‘ g U, , ' - - i
5 Quntsenia SNasPat MRINONIRA J0L B1en  WHRL auinnd 1841 40400S .:c”.\_\. MNov 7wt e




- i ] LT TR TT T LAz T RIRAGE AL ﬁ.wn,.__/
T2 PR @@ T F@UT T (G T QUTT (LA Gw|
759 Qﬂﬂjl T LT R el T T TR T UL T
oA AT T OB T T e T UorT T [ TR T T
" Z 55 LATBI DT arg Tl jereltl [Cfl=l 1 Lo/~ 1 LT e
: W,N\W H\.Gv_wx_._ @t 11 ,WTP—E T O T R Tl-1 1 mjnL
B A5 O T {ghT T 1 [T T T IO T ST i
&L TOCRT T el T T fereTT U{RIGTT 1 | 1R1IA-1 § 191 11 e
Z75 TG T Q] LT (O T 1 [T T ST/ P T ad
77/ ISR T T oIl | R VLT TR T T Tl
T3 AE% T T g3 T et T (ST T Tl T [T ot
777 FLRT T AT T [N T :ww_ﬁ.__ Y AUNRANEE
Jd 5/ Mﬂw_w_ NN Hm.zi A T1T] 1Kl TNRRRE
_ r.s%. dtmﬂ 1 nM_.m_ 1 N_\:h_ 1 :NT_ 1 @Nﬂt._ Ld_:.; 1 e
JETTT AemEEREARESAERER A AR LSRR
XA PTRE T T (gt 1 1 (71700 1T (Ziel-T T { TgUii-1 ] TpiT T |«
5 P T [T T T (JanT 1 i e T | T
W\W g cﬁ_m IR _&3_«%::. { EC._ | Tmﬁ%m._ E:‘_ I {c
7 e A AL LR BT VAT
- Y FROFE B T T T o T AT ) R ] T AV
w._:.jf M:u..‘:uh,...:.v.f_rguz\?f Il G151 INAION ..hd:u_. l.o) Lo wran| (og) st fdrmdL tofvd $5Iv4 (O OYiIH Nraos
it (108 wvs] anng Iwumvs | 3vwnys svo SYD ®OVLS | WILIRSYD uILITLEYD INMNO AL1D0N3A Iy
) - —h Tn T 3 1 oL, P TIEETY ne ot v s )
uq‘.oxi #@uic sGunta) . < < . ’ ) 3 v
g “ \ 1T g3 ]QJ\ &\% S— \ 2wt dois ) Vt\uﬂ 201364 VOARI0D D,
. \ﬂvws Wy - d - ,“ . — ey : ;@.us.w u._..S..rr.”.\ llw anu.. u.:.ﬁun_m:ﬂo“
| o OCT FTT ] - : s : oo oo . Sdwra L 12 PIWNS S\.\h&\.-* tuaRrd 200
T w.m.v\wﬁ&\\r — . —|\|||H||||-_ .ll&llgzao:?eaz &:P,m T2 HATWOICY
(ST Wit _ n T 141 AR A
fh,rNW\ Q_\ § LSTIVIWINoD | . -2 ” ,7_, ...Mo»«ﬁ.m : . . _ QU 15 L
FHNFFRTE ™0 [T |55 [ o | oo | 5 e a7 ST
o iSlurT SRO3SES a1elnioIed 10} Bleq . WL JMI009- 1S3 L. 308008 . .



o -
d & RERERPEENE T TR T T T T SRRE
. JTTrrryritit HENERENESEEEENE IR
. 1T T T T e it il LEL [n
~ 7FEL [(TIT T TTT] T T T T IV [T T ST [T T la
73] (e T (38T TR e T R P TTTT
a1 TSI T LT T [ BT |n)
: ({1 T {1 | RI 1T |
CPGET T [ WO [ 2017 (=)
_Lw_wz ERAAEEE RN
CRATT T [ UL [Tl T
Tl T [T HrOEERR AN RARRNEY
WS TG T T [ I [T T T [«
| AT T B EREREIENRERENE
v g (Ll T {Rbl T TG T T V1T [ T T |
T Ue-q9q e T T Rkl 11 512: NEMERNEALR YL ARNER
[ T iy AR ZARN AT T QT T { TIT-T ] &Il e
i V2%l (AT T BLTT I G (T V[T T [ THIT-T | el T 1
\\m.-mmﬁ IJSW_ RERE el 1T 1 u; ) et vl K
‘ 7= % Qg T et 11 [prert Tl T} 12180 T | =)
. - ~rfe | LLFT| (el LT T e T AOCTT | el ! T =R |
._”:.:.5 -..h._.a:ul_..m“?r_tguzw Il G 14) INNION ?_._..u:u_. (.9 tno wratl (g mtdmdL (o $3I¥d | o) OVvIH Sraos
Pyl 30" u.f:._(w— Fiatali IV S —UJ&.AJA $¥D WD ¥IVYLS | w3ilirt YD UldLIrt sv¥o i IANWO k A11D20NIA bRk Y
i - - , = °¢ 0 Y3 L oC. oL S P T )
n,.,.\ UI..\\. O : . vars :m\ .:L..rao_n. - Uo..unuco_.a.voLOUb
Mﬂ_.. 5“3.”. Hﬁ‘mlﬁ LI TE _ '\.M\ ..Q\ U..._.:.,._.t:n ‘ . “eyawtd MTTON
—_— sdua ] 2 PIWAITY IUNTRIG 20TS
\_/'.rez;:osa& _ . :
- i_ e N oY pawntTyY h,. i Mstad Haraolcyg
. — . < \m: PO 12915 IS O
. snuwnve] | - M *1 I.nlowﬁ.,auﬁ. \\:1.5\_ ] UQUAN ITYL
qwj?mrmm\txlm 7i%0 e | oo | ‘o | ‘oo | 3mt | Lo T\ Fen e

. e A7
T goissnd SuueSEy 3BunllEq a9} vy . hradd c__aS J ] S [ o




L

I TOOT T PRI F RS T EntT | CHT T ] W&
AT T O TS ET T CHT-T TATTY T
T o COPET T BITET  YLFL ju)
T TR 1[Gy T | 1T PRl Ui
¥ . A TR T {114 1pl71~1 %WALE.
N ST TR T gl T TRUT-T 178 T1 s
L GOV TR T Tt T TpUa-T ] 161 11 fu)
(OO T gl iU T jbist-t | BT T TT )
NI oE T LT (R0 T [gizted | IAURRRARARED
vt YL Froe T TG T G TT VP TRITT T T 1T
TeFzd, G0 T |gan 7T TiAGT 1] C5! ESERLERNEY
AR AR AN 2R T T g1 |10 T«
L-%L N CAAN RN 2R ARNE
B . . AR ZSAREY RN R AR T
T LR QT T T T BT T g Tt i s
B I- PIEYAS Fr T gaT T grey T eI | it b g
[ mm,s% SNSRI ATAR WS
‘ AN, (O T Rt T T el T 7G| T {1 e
| 1£9.0¢L G T (I Tt g6t 1 IO IAT L e
- WK HIL m.mj FRGT T [STRT T T ST | I Y Ha7E
gw._:.ﬁ WP ST It L14) INOION (hurat gl 1rowraL] Lo s teron to'sd ssIvws | tOfrd OVIH Nnos
a,. AL —..S_ Nwavsl  anndg %ufs,\n 33nvs $vO YD ¥JYLS — v31ar STD f YIL3IN S¥D ’ ININO ALDONIA _ Lindbbi
- —A 3 T iC a1 oL, wwy b Wy oL 4v % Y
OH, D awy s6wxxan T 1 s ] ' i v
. o T VT QZ] e e : e
A U 7 o | e e A [ Y K S
v : — aron P o ﬂ - sdwnr g prun pirwniry - AHT‘ . ,MQ .JL..\, TUATIREE 0TS
) 7 mamnor prwatry m K u:ﬁwz Harwoscg
4 N\\ — 9 15 ﬂ.\UIﬂLﬂ S1e00rd
- ” g1 ToNxtId - . <P wRweHeL
‘o |} ‘oo, | 3L | ] O: o ZiﬁC@ .mm,(.w ."rJu.Ju
B AR S | 1 W T A - iy | fo




[TTT{TTTTITTITEITTITT LTI TTTT e
: P11 11 T TT{TTTTTTTIT]TTTT [e
\ _“__..___n.ﬁ_____p_ﬁ._q__.___._ IRIEEED
T oon| [TT T T[T T T T T T T [ TT T [ TTTT [
sl | [FHUT _,u_o_: TR T BRI T T RNTT [T T T |=
95-33Z| [STEST T T T ARTT T BTl T1 CIfT-T | Wl | s
Al (L [TLeT T {/lel/ 11 ERNT T [olsTel T T Igll-l { gl T 1 |n
0g- | [LTgsT T IO T T Il T [qIsTeT T [ 1T~ [TAT T T [
R [0.-9%L Tl T T [Moly T T [AaIIT Tlglgl=T V1 I/T1I=T | LA T 1 ja
o (r-<bl| [glalnl TRl T T[RRI T [l TeT T [ T | P T T w
/otbl| [WUST TR T (AT TSI T T/MTT [T TT o
[9-€bL glalp 1 1 [/ ] Im:_ [ Tdsl=T T Il 1 1411 ]s
75 z6l| [WEHT T T THIeI T [T T [ NI [T T T |e
vo-Ch| BRWT T RllT T [T T glsT=T T N1 [ T4 T 1%
“oriZd) [glRT Tl T T [l T [dslsT T I WY -1 | T T |
0% -0bL dol 1 T lall TRENT T [leleT T \Iflel |+l i |s
7hH-b8L ol T loloTIT TAARTT T |49iStel T (OT-TTTERT T g
. Tasr| (o1 T IO T QR T [WRTT T ISTT=T [T g T ]| #
[ /ic] [RET T ol T T RETT T RErer T VT | TGt T =)
AU T| 56-9¢ (U] gl QIR TIT T (DT 1 IR AGHRYE
(o3) dWI 1SV (od) dW3L [OHIWNNOVA INIL {cLd4) IWNIOA (o) 931 (.3} LAO dn3L| (od) NI dwaL | {OFH) SS3Hd | (OFH) QV3H 1NIOd
JOdW3L |X083dWvS| dWNnd IUAYS |3 TINYS SVYO SYD XOVLS | W3LIN SVD | HILIWSVD 3214140 ALIDOT3A 31dNVS
WA 0ot 8] [+ auy 0z wip St HV .04 dv S b
O e D oy abenea ¢ C S v F 3 .
Y — -2 301501 D\r.- S p— wﬂ\ i tew)| nwﬂm _ uovRY UORALIOD D,
J%Mﬁﬁ. 1) 191891 OJ 7Y — BWy YRS | . \f &.‘ _ m — ug1BWIR|] 9jZ20N
ol " . N P . ) rdwo Jalep PeLNSSY - . :2unssald dpeIS
= = |“<r - l.r.w 1BJNIS|ON paWINSSY F e :eINEsaId u_zoEw..mm
. n . ..nvc PO BIS T /41. /_ 1$50004d
.m:..mE.EoO . /_\__ 1T u- .oz.xn.u_."_ E._ /m JequInN 158l
(A N | oo | %0 |%0o | anmu 0// FON Joutd 2:5(@ & (\\ NI

T e SupeTyg enngsen [ gypinanes 1) men | : awIngg 1931 uescn




oo SUOISSIUNT m__smﬁ_ \ %_a_:& _e sS

e’ ﬂ_zaou _.mm; m_u%om

\1' .

T T T TI T [T T T[T T [TTTT]ITTT Je
_.______._._ [T T T (T T [TTTTillT e
N TTT T T T I T T T T (T T [ TTTTTT] e
A -, SoF) [ TT T[T T T O T T TerT i TTT1 (&
T 700 momil | wesl| [METTTAN T [900 ToT N [ T O T TA T [e
A =7 | ghsed| [l TERr T T istont] O T [ T IF{ TIA T o
L7 Ebl (T T T org T T jswlid mErRUEERBEERRAREE
GRLY T T T (3§ L1 Aot 1| T [ [T TIAT |o
oF &/ ﬁ%_ (T (gTgl T T Qo 1T [T T TelsT [T e
Thosr| [goT T T [CT T T [Wo0E T | oI [T IA-1] | RN
3 47 AL e T T st T [ ai T i Tdhbilqd AT T 1 |o
ks voA ey (AT T T Al 8l T T {AB T 1| Toll{l [ TTidel/] 1 IR
by v IF Foror| O T T ad T L Tg T PiciehT ] 1 TelsX 1T T [e
s T I ) 7L U T T [ gt TV Al T Toreijr { TGt HERE
w27 105 co~serl [Agr T 1 |olgl T 1 Jolel T T 1160171, ARERAREI1EEE
s o1 1Y 0 | 5 crea| [ T T T (R T [@germ [T/ 1A ]s
7N B AR Fa T 1T 1slgl 11 HRINLE T ([ TIST T |
R P oedd| . [N T (s T[S T i ettt TolblFT | T I T {¢
s vons oY i 2 7o) (@ T [Ad T [T {dielil, TCRTeT [T 10 T |=
0V V) oym 3403/ AWEZINEIRRNZARREEA T TenT | DI TIgl-v]s
4) driasvi| (od) divalL OHIWNNDVA! ANIL (c1d) 3NNIOA (o) a3l (4} 1no awat| (AN gral’| (oW ss3ud | (OFH) Qv2H INIOd
[ X008 UNYS| dnnd IWNYS |3 WNYS SYD YO XOVIS | u3aran svo | HALINSYD 3214160 ALIDOT3A FWINYS
v\\.u o.zw WA e ®L [1] .um.h 02 [TT]R [ HY .0k . dv . )
. fﬂ:. m..o@nsw_%%axao._ . € 9 L ! F2 L s
- pfs w3 TRl [Tenr] DO 00F| e cg L oudes 0J¥4 UORIALOD 0.
P)_..o\ fLJeisalL MML MQnu m:w qeuld N: I BULL YRS M%TQ ..co..oEn_OoﬂNoz..‘
\ﬂ\\Q\ J\v\ 3% ﬁwwoo Q\U Fﬂnll_lm' 1 owniop JeBudw] rdwelL Jejely POUINSSY Qﬁ\\.} noe - leanssaid OREIS
A C R TER G, S T meen peunse Gy minesaud ouewiarng
SCT T AR LSSy C [ romIs PSRN sess0014
.90 50 Ty g Rwewwed . W\M M N /A FoN XSEld e A...BnE....zﬁo,._...
&@\QQ m}:h e, - *n | oo | %o oo | aniL = ..ozazm 1%3% 2 CG«Q JINI L_.Zm_._o




______________4_____._____2.
TTTIFTTE L T T T T 1T Il T [ TTTT[TTIl e
: TT1r1{1Trriyrihd FTTTF [T TIT]TT11 =
Ot M TTTH) T BEREELEERERREN Fhl o
i B L L N ML R AR R
yooetl [T T TGHT | wmEARREIEEHER IGTsTif T 1ol 1 [s
¢4 9¢¢ [T T T ]kl AU OTTTT | TIT=T| Plel 1 |n
CRE| [ETLT T T [orgy T 1 [T T[N T [T Agl-l ° A T e
jremyrid B L R A e S LU L K L UL LA KT T (=
u RS T T T T T [cen T T[T [ TTg-T TN T Ju
e B L DL L L 8 L VAL
oL Tig]  [olb! BEGNEEEEEREIERUER HBNBRRERVIE
L S1E NEREEARR LT T T o1 { TTel=llf i 1n I ]s
25ee) [TV T U [clgt T T [ObT T ! o1 | T/ T Tel T |
: | (MG U1 el T [Shpr T Il T T Tel T [
roel PIA T T [olgl T 1 gl T Tol=Ti | T Teleli] T 1Al ¥ is
oreop| [STErTT.18d T T T -Clei [ T IR Tigt 1 ]
wh| B T U @0 T T 711 TOTI [ T T astif T 9l T |
. e [Pl T (a0 T 1 [ T TaeT ) 1 gl | IANNE
27| [ T L1 [agt T CTaTn | T igl=lg 1 idl S
2 arisvy| (od) 9wal fordmnnova  aniL 14) INNIOA () aral  |(ed) 100 awas] () NiaraL’| (0% ss3ud (0%} avaH INIOd
40 dW3L |X08 3NYS|  dnWnd FUNYS  {TNYS YD SYD XOVYLIS | v313N SYD | U3LINSYD 3014140 ALIDOT3A FINYS
wa oc sy sz Ceuf 1} Wil 13 HY .0} dv s :
OH. D ejey ebmyeon T ) .S r z R :
) Jio hed e L - -
o db Moy 2xweL  [TOSF] DO| obk| e 05§ oudes HoWe4 VOR300 Ln,
Hr g * = Fo Z| TP CTyf s R A ULV SO0 Heumia oo
e _|¢N| T SonTon seburdw] . _..nEch._oﬁoE powInssy 0CH hop — launssdad onEls
— llllFll'lj |||.._.\w|| DINSION voEs,nn< %.hd wunsseld o_boEm:cm
10N ). v A Swm Qu . . c [ pows ST T o
s S mwewwed T : [ onxed T [N
\.m\b% mvua mea. N | oo ] %0.] 00| anu L ".oz,“o:_.._. a&:.;& Z.:uei J .rzw_.uo_
enoted " SUOISSIU ggé\ %_aes_ 1o} sg Y04 m_z_gs 5& H_an . . Mc




[Tr T[T T L TTTT] el HEGEERRRRE
rrrririel [T T T[T TeT T [TTTI]TT1] Ja
Trrrjirrrfriid T F[TTIT|TTTI |a
y=zrc4 I L L LG UL LI L L LN L L LI )
Lh™ 95 blel 11 17pE 11 GOt 1 (AT T | TIsteli]- 1 1k 1 jom)
bS] - [CTRE T 1. T T T A7 T [A AT T [ TTSI/] 1T 1@l 1 s
‘ R esq [elel T 1 Joljl |} T {FOTIT T (AT T T 1510 HABEE
SN LTS ALY g T T T TRt T et T { TRV T T T
i N 75705 T T A T T [ola0T 1 (O] T | TTART T IST T |
dyorm 2P VI s LipnY r1rragitin |26 bl T T (T TATT TPTT [»
ofp| [ T [ del TT [{I1T ] aelst T[T Tel=l7] T Il T o
I3 25 Forg (A0 T T [aa 11 [AATT{OSET T | TTEN] T gl 46]
G37ys 3 prof 3 7 roshel [Er T U [erm T 1 |34 1 HEEEEEERERUERIERE
P20 VR am W ) NG AT T T [dsl | _.m:w_ T {dil=l T ]1 TeleTlf T 341 |2
w NP Gasrr Y 0 eh ot [ dy BEEIRREER TR T[T TRl T Iel 1 s
——{yzm A aory | 7 7A€| [plGl TV [T TV [TBl T T {411 1| | -1 TIAT T s
L Rz Ve CTete [Algl U L. T T | Zigt T T ]ddel 1 I TgeLi] LS K
y P77 Wty |ssvY 25¢ce| [alal 11 goT i Jhe 11 SlelsT T | T IGTTip 1491 1 e
. gzegl FPT T A T T (oA T (It T T Tgef] 1 1d U {1z
Fog | ~wa [ 15STe] plal NAREERAAR I SIETT T TITT=L/] T 141-1v s
1) araasvy| (od) dras [OHINANDYA INIL L4) INNTOA () aral  |Ga) 1n0 gwar| () nidraL’| (0% ss3ud | (O%H) GvaH 1NIOd
40 dW3L {X08 JWNVYS| dnnd FUNYS |3 WNYS SVD SYD XOVIS | YILINSYD | UILIWSYD BOU4140 ALIDOT3A AdNVS
. £YJ $/0 wa ’ (13 [T [13 nuf ot .Eh 1% HY. .0 pre- _.m g [}
~ OH. D oley Buxesl | - . 5 N v e . r
< ..Q%@ﬁ\wo\u &Bﬁa._. 507 qemur — ~ bv_ﬂ.' BEFnoﬁ . T uojoeg c.e:ootoo..o....,
CATTIg Eee T I _ 2UL YIS el A sy
- Tmmon seburdw ..anh._sos_ powInssy I [ Q - iunssald opmS -
. ) | ¢ | © JEIJFE_ e WINISjON pounssy \..m m\ mnm aunssald u_.aoEEum
10T y2od Zm%..c.u € A SN DY 16500014
505 S uewwed e «— T ..ozxsm R TV R  Jequiny L )
\:v\\m ng A I T oo | 0. [ oo anu . e wozkj_m.. >§w3q§ YV v..Em_.—o
: v.f» o Wt oy
e SUOISSIU ST04SeY \ sm___”_es 1o} eieg 04 H_zsa EP muga el ,m wwﬂn{




.\\1||/.|...

oN ofed ..__emm_em_ m__ggm_ \ %_SE& _e sg EmE Dsz Em: m_us_om

Y

TTTT]TTi ____ 1ol | _____..___a

TT T T TPT 1 ______...__ L T 1TH [es

TT1i 1 jITrrijpiirtl TTTEJTTTl [ TT1T ja

hb o8¢ ,.____:____ _.___ I {1l 1 U1 el R

(ShF e T T]del 11 AT T {ALlT T | T5ed=li BNARE

f0-¢ U2 EIRE dst TT [Apl 11 FCTT T | TSIgl=T/] 1V I 1 |

S99 MT T T AT T T Plbl oRIT T TTATH I 1 I n

ey [OT T T [0g T T [OBT T T [ErT T WL T T e

b ecg T T T ISTET T |Clpl T ialerer T T Ta-uplt i |a

i ~eLT] T T T 0T T 1 [T T 1T {¢dalet 1 ]| ST TN T |wn

oo, (P T (AR T eI T T el T TTACT T T T Jov

/N YR M AARILEREL [T [ZAT T [ T TATT] T 1a -1 e

/1 g75a0) RIGTT T {/ig ] [Tl T T [dalel] FTATIT T I T |9

cCom| PTE T T Bl T AT CITT T [T A T T T |

7539 T TR T T (@ T T[RRI TTART 1 RT s

e (@@ T T A T g T PAET T TIAT Tr T [

A7 [P T T[S T 1 | oigl T T [erelel T T T T |y

5ode| A TT [l T g T T [AAT T T Tslell o7 T |«

—TSc5s6| [ T | 11 [SZT T |delel TR 1A 1 |z

Y A J74s7T NAERNEARLEHAN T iaer=T 1T [ 1 I T 1Ty

2 arasvy| (d) anal [oHINNNOVA awIL {e14) INNIOA (o) anaL  [(ed) 100 @W3L| (od) N1 dAL’ (0%} ss3ud | (OFH) QvaH ANIOd
40 an3l |X08 3dNWvs|  dnnd FWNYS |3 NYS BYD SVO MOVLS | u31INSYD | HILIWSYD IONIHO ALIDOI3A AWINYS
. WA {13 s1 [11 Coif [74 w [1Y HY .0k dv _.m N [3

“— DH.. O oy obuxear] T —% =N v Y o
— 2 sis0L pr— — Z } F- 0wy dois U0JIT4 UORIRLOCD Du.
11 so1s01 - T3 PwlL UnS Ta % - BjOLIBI] OTZON -

: v Smron seBuIdW sdway JO1OI PoWNSsY RA00 - saInssasd SRS

- € LJF“‘JEDIEH IIIJI. saunision nom:%n( Q%NM_. h% sunsseld sneusoseg

AIoT P NE% qu . “. T RowIs ASPON DYy eeeed

TLE 3y e TET &1 [+ 3 ..ozx...um
m:u\\q wpsh ET) T o5 | %o | ‘oo o R ..o.z,”_e__.“._




T

___.___._,________ T TeT [ TTT 1T {ee|
TrriTild TTT T (T T {111l TT1UH |e
EEREEARE mEEELEREREIE FET T |
m@.mqm _.____..____ 111 I 1l 1 F T I | TTU1 jus
eoc| (MO T ggl 1 1 e T {adet i | R T T T [e
ST 0% T T gy 7 1 eomn T ideleT 111 RN T 1A T =
ELbsT STIT T RV T 1T (@0l Al 1 BRRLEBURNAEE
(E9bL IUREELL BEGZIAE el T} Isiyle HEBEERE
/b 766 CIT T 1 Isi8T 1 1 SAURENARLERLERES HEENEEBE
csogl [TET T T (781 T el T (dettt | MEUZERE
bo"Ab AT Tl T T (RN AGEENEERERL Pz T jo
ool [T T {igh 1] PRT T T (dd=T T [T Tl [ 1§1~lg] e
T [T/ |lgl T gt T T {dd-l1 NERURRRIRE
TR T Tt T T AT gt T 1T iglenj 1 ¥l 1.
o M GAEREARLRE AR VT T[T el TTel T o
Ny 766 neiEErAREREL T T I T I-TA Tl 1 s
753598 7Tl 1 1. NARBNEELN RlElsl 1 T ICTeTI{ TS b J v
FheT| [l T a1 Ve T T [elnle EEENDUREZNAE
moE PE T agn COTeT T [T Q=TT T 10T [e
7 i dE R ELA s v |atlel | ._ [CT-TT] T Tl -l
od) dt 1sv| (o) dnal oHJINANOVA] 3wl lld) INATOA (o3} anal |Gd) 1no awal] (NI aral’| (o%W ss3ud | (OfH) QvaH 1NIOd
40 dN3Ll |xoa3wdnvs| dgnnd FNYS | I NYS BVD SvD ¥OVLS | U3LIN SYD | HAULIWSYD 3013180 ALIDOT3A AdNVS
.- TMIA e sy [11 “auf oz T st. HY .ot dv . b
OH. O ojed sbeyea t 9 E Y 3 L A
SN A SIS 8 g o s  doped uoOLOD O
ﬁﬂ.&u ?QU 1} Wisel 51 KT| 3eu3 WM, Q BwiL yas . 5 ~.o IE .B..oEu_n_ o_Nnoz,......
: T —aron so0ud rdway JOO voEsnn.q i X — "2_..89.“_ NS -
: INWJFFF“ELﬂI \. oanicton pauInEey 2 nrw T %n :aunisserd Anowaseg
0] VIR 199 p . c a "_ou....o.“_a S5STN Dy gf :sca00Md
TS Sy wenwed o v : 13 TON ¥eeld ._.Q\\.qs%m \r HOQUINN 1891
\;\Q wz.ah. EL o5 [ o1 o0 | 2 mo ..oz,“o"_m....




ﬂ...

________ EEEEREBEEEREA 10 e

T U1 TT 1 T T 11 [ Tl ] TTUHleT [ TTIT je

TT 1 [T T T [Tilhid TTeT P T Tl {l Tl e

,\u\:\ﬁ;l R rrrTlhbd T T T T It FTTT T T1H 1 |a

c?aes| felolyT Tkl | ol T {8Ikhel | [SIRl-TT. T HE T fw

0 W e 1 oIl 1 1 o_o_: [ gichel | [Slel=T{ T ICH T |

ey [gteli | [qTgT T T jalolll | T 1 [ TSI T IRET In

hIAAS M T (slel 110 BT T (T T T Ikl HZ1IRED

Leartl [T T A T T (glerm Ot T TTEETTFT Bl =

79| [T T T [sTgl 11 :a_:._ T T [T Tl [T T [

crars| [IET T 1 (Al [T T T[T TV TIgE] TIC) |

Seai| [T T T T T (8 1T [geheT T TR T 1517k ] e

CherEl [rerm 1 [ier T (A T asreT T [T TRl T i1 ]s

BSWAIAER AT olgt T 1T |STht 1] dsl=T 1] 1 HOUuRLRYIEE

L NENENEEARERER BRERENNEARAREE

Frgog| (e T gl T T gy 1 U [ACT T | TOrI=Ti T 190 1 |

T7ars| o T T a1 [ BET T [SIEer 1] 1 Iglel ST T |+

T590%| [CTT T U [l 11 TATET T TR r=T T [ J Rels | V1o e

—{Ze5or| [FA T (g T T [ TTEIERLT IRECURNARNE

. 7 ¢ e 11 (LT T T e | TElRT T T Il T IgT-lr |+

D amasvy| (o) war foudnnnoval  3niL l2d) INNIOA () a3l |ted) 10O awaL] (od) NLdrEL’ (o) s534d | (O%H) aviH ANtOd
40 dN3L |X0G IWNvS| dnnd AUNYS | 3WNYS VD SVDNOVIS | walan svo | u3LIN SV ELIFYS) ALIDOT3A FWNYS
wA oc  sL - s¢ sl 0% wy sk HY .0 av. ¥ ¢
—" OH. ® oey efmyjea] € ) . s Y 3 ~ .-t .
5 . nio S 2 . A

z o ER fig . dos _ S0RRA NORIRSO D,
:t so1801 7 m — m¢ A oWl WS el r7) ...LSo:.a_D OZION -

- r o Jebudw ~dwej Jo1oN powinssy AOR — ounssasd oNYIS

=< yﬁﬁ JI BINISION vcE:.nu( 2EA ﬁ% sunssald uSoEEum

:Q?\&wi Sa% iu G 7 PO WIS , ST ....sn..o&
TR SueLIWeD u- v ..oz“_...um TP LonE:zauo._.‘.
}._u\;. v?).h ereq. - T o0 | 0. | ‘0o ms__._.. . ¥ ...oz»oﬂ_E..r” " q&\:y\m 5 AINSIO
* *ON o6ed —_D_mm_:_u m:cmmm »Vr.ﬂ”vu u..m e rp..}..ww¢\»¢afwx <9

" w\ em_a_z& o1 gjeq _2% zaa 5& é_sw DL ._v,@.,

Hﬂtﬁh\-\u uc.w.\

—




e T T[T T T

N

s N <sC? | 167098 TTrrjrrrijlhl 1 T T e} &7
BN E : ﬂw.«wﬂm chit/l oeT 1T T {Aaitnl b! T [ WoIsTel [T I T |
R . o5t [T/ 11781 T [blol)l -1 HeTTE [ @IS [Tl T e
R S : 90 "S% 2161 I pleT 11 pPUL ] Lholell] PCT-T [T N 1| ju
C . T 78Cc| [BI/I7L T T T jololil TIBIgTT | AT T LA
LA AT CUTT el 1 pTotJT T [Tblel | [sTel=T { T T{I | [
" «:.amml AT TSR T AL FUTT71 | (STATsT | 1 1&l [ |n
o R L ATANAIS Al 1T T m.\_.m_: T {olgl=1IT | TUIGI-l P 1eld e
| bm&ﬂwn AT T RIET T o1 1 a1 TACT [T AL 1 o
: . L ahg T TIALT T 1 [ Mel T T [deicltl TASTT [ T B1=03fw
YEIA 160 T T ERT T T 9lohl | FIETeT T ISIKIeT [ T i1 0 jo
TV XPF T 7 8 00§ Jd T T Eb! | [ [cToTIT T Jolalelil [BISTeT [ 1 12 1 (s
sy YT IS /D [AR{%3 AT T HT B L CIonT T (oIl [SIST-T [ T Tl | |+
o TP vy v | 0 | [apin | oIpT T 1 |egtol/t | ERETT [ Tolgl=T [ T IAL 1 |
’ 3714 PY S| oo | fosee| (gt MNEEREARRREAENE RENEBRBENEYE
e Py BT A ¢G ettt urinEEARERIZIR ATl T { Tclglel. HAERE
Awisrry lfwl = ohtl b DT T[] M ELIA L @_q_.._:_. [plsTeT. V TTA T |
2D VAo ld N Q&Lﬁﬂ AR clglr T T {atol | 1. ohglsigh. MIZYE BEABRE
. /79 (L AARRER r1ael b 1 dgletll 1D1skel fial 1 |z
T gsoe| [PV T el 11 [T T 18l ] TTAT [ T IST-14]
D araisvy| () @ras fordwnnoval 3L fltd) IRNTOA (od) dNEL |G 100 WAL (o) N1 graL’ (0% ss3ud | (0%W) QviH 1NIOd
40 dN3L |X08 3WNYS dNnd UNYS [ ENYS EYD SYD HIVLS HAL3IW SYO H3ILIN SYO FONSHO ALIDOT3A AWNYS
WA ot T (13 " ouf (11 SMup st HY K13 dv s - 3
— DH. @owy eboyeal | - — < % . 7 —< .. '}
———odh ~o5 3%%L Topz| eof] PoY wema B e " HORRUORINGI D
- ﬁ\. 1 JA1s0], - mﬁQ — .quo~ .BE_._”«..S.w u%~.. ....LSoEu_Qo_.h.oz,......
] sﬂuQ y ) . z L swnjop eBuduy | | .n.nEo._...go—a vo:._:na . Q.% - lounssald WIS
mﬁR.,mLm. sel] srs-. “JF"J_“\Jrl\l\Iﬂ —{J~ mmEon pownssy o.mimo,mw. sainssasd opnaworeg
CITO- T pRs¥ 7.~ . .. G A TR T5g e
sasE TE By | A : o gy [ e
QQ%% vnL PR3 T o0 | ‘0. | foo | anu - " ..oz.“o:m r ~RTNG I ) AR
— "oN 962’ " Ql|( . ‘Aoin et BiLA- (L Y A : AJM».%VMWJC#«;%IL;*?J“Y&&H : R
—onsoes " y0iSs| Snoaseg / INAME 0} IR YO " INIOOD 1S3 3003 Bkl 2oy W

. pe el - ¢ ST . CERE I




o] [T T de T TR ST T TTA T [=

NOZAN _
ot AkS aleltl | el 11 Hletit | ¢TIl 11516 IRl
IR U TeT.T T 1dol/i | STt | TSAT-T [T 1 |
¢§0bt atl T hf_ I T [ZIPTT T 1CIg=171 TAAT-T | T ITA T o
7 5avl [ARTT T (BT T 1T glbi T Tl T [ TohleT |- 1 14t
SU LS ﬂ..:._._.w_l.df T (Pl T jslglel | TIgleT [T INT el
PCIA et T BT T 1T {edoltl | AR [oIsTel | 10l | | »
g hge|. (gl ST 11 [9loltl | Aeleli T [ TASTT [ TILT A fo
ons T AT 1 1 |¢lolit | EA (AT T ja
: shgt)| [EITTT Palbl | L IBT T T [afglettd TOISTeT |-L 1511w
¢h 3| [STIT T |Als! (T IFAOT T T T IAag-T 1 T hl e
, no CLe| (el | CIET 1 1 {Erolim 1 feineltl [STRIsT [ T lzl 1 Je
: 1St SO T IRl T 1ol | Ja-T0 J loel-T J T 1l | |s
ey [T T[T T T[Tl T 1 | Ae [ ToTeleT ) T 1A 1 e
helLg O[T T {fIel | REBERREERLE o TCTeT T T 151-1D) 9
el T T et T 1 (e i 1 (el {TesTeTj LiA 1 ]s
- | | oh (7t T T T T T (e 0T T ekl TasTeT ] Tz 1 v
. _ 755 punT T[T T T jgll 11 ZIeI T | oSt [ T Tl T |e
—5760¢| [STgi/T T {51 T T |ofbT VT [Agtelil | TOTT | 1 AT [z
AL y g T {6l T 1 [C161 1 T IgRelsT T | ToTuiel | 1 151- [aps
D amisv (d) 9w3s [oriwnnoval InlL ez annon () araL  |led) 1nO wraL| (d) N aiaL’| (O°H) SS3U4 {OtH) avaH ANIOd
40 dNIL |X08 FWNVS| dnHnd FWNYS  |3WdWVYS 5YD SYD XOviS | YAL3NSYD | HALINEYO 301410 ALIDOT3A FUNYS
WA e sy 24 TS 0z CITT st HY .0t . dV i - ¢
"~ DH. O oy ebmea) | — % SR s v —=% . . ¢ .
— 12 J01501 m—c — f q L doig Lona.,_ 5=8=oo.b. |
P N Drm| oo . M_.w BT euwiLvms .. H%\ Q .Lssﬁ.ooﬁoz.......
. " > r.ul _.. awnjop JeBuidw . ) Wwag so1M ﬂoE:ﬂ( . rainesasd oaﬂm.
o e e B s s 17 Y Akt G {5 < s ey
S0’} NEEN c9tsd Yo . . T 5 “_oo”ao.m:.m = —— A SOy e
SRR Sy ewuweo | B i [Ny 7, L
AyJUE 0L =0 o | o, fog | anus . . M : ....u.z.zsm O DY NS
0 " d - l PPV Asmppas m | IAY LE n’ fan ..w..f,mv..wm.w:ww\:w ,.ww.f?.,r.wu %W..wfuﬂ. 232 ur
Q™7 ossE sneTg [ e e W A" ia_ M_H_ssm SRR g ?,w,, w@

,w&.w.f...,.,._x.wm NI i e et




{

CALIBRATION CERTIFICATE
DRY GAS METER

" DATE:  MARCH24, 1984
 CONSOLEMANUF.:  NAPP MODEL 31

" CONSOLE 1.D.: C-980

I?ARAMETER SUMMARY

Ta = Ambient (WTM) Temperalure (oF.j.
P=Pres. Differential at WTM ("Hg)

Pb= Atrﬁosp,heric Pressure ("Hg)

Pv= Vapour Pressure Water at Temp. Ta ("Hg)

H=Pres. Differential at Orifice

" Ti= Dry Test Meter Inlet Temp. (oF.)
- | To= Dry Test Meter Qutlet Temp. (oF.)

" Ri= Initial Dry Test volume (fi3)

Rf= Final Dry Test Volume (ft3)

Vi= Initial Wet Test Volume (ft3)

Vi= Final Wet Test Volume (ft3)

Pw= Pb - {(*P[13.59) "Hg

Pd= Pb + (*H/13.59) "Hg

Tw= Ta +460 (oR.)

Td= [(Ti + To)/2] + 460 (oR.)

Bw= Pv/Pb ("Hg)

WET TEST METER FACTOR (WTMF)

" (Caleulated Y Value)(WTMF)

Y (MEAN)(WTMF) = 1.0139
N.R. MCCALL & ASSOCIATES LTD. -

RUN #1

85.5

0.0625
30.04
0.4436
1.0

‘752 -

64.0

- 105.05

110.03

0.0

5.000

29.9775

- 30.1136

' 515.5
529.6

0.0148

0.9998
1.0115

RUN #2

56.0

0.1140
30.04
0.4517
2.0
746
65.0
110.52
145.46
0.0

: 5.000
29,9260
30.1872
516.0
529.8

0.0150

0.9998
1.0145

RUN #3
56.0
10,1589
30.04
0.4517
3.0
84.8
66.6
115.95
- 120,92
0.0
5,000
29.8811
30.2608
5160
535.7
0.0150
0.9998
1.0156




DATE: MARCH 24, 1994

CONSOLE L.D. C-980

MD= mol. wt. dry air
Pb=bar. pressure "Hg
Y=gas meter faclor
Delta H=

Ri=int. gas meter vol.
Rf=final gas meter vol.

min. samp - _
QAm=Y(RI-Ri)/AT(FT3I/MIN)

Tm=meter out temp. (0R.)
Pm=Pb + *H

© SQRT(Tm/Pm*H/Md)

. Ko=orifice const.

Ko MEAN = 0.688
Ko*4*144= 396.2882

N.R. McCALL & ASSOCIATES LTD.

ORIFICE METER CALIBRATION

RUN 1

28.967
30.04
1.0115
0.5

1211
122.98

5
0.380324
59.2
519.2
30.07679
0.545864

0.686737

RUN 2

28.967
30.04
1.0115
1

123.1
125.72

5 .
0.530026

60.4
520.4
30.1358
0.772388

0.686217

RUN 3

28.967
30.04
1.0145
1.5

125.9
129.08

S
0.645222
62.6
522.6
30.15038
0.947397

0.681047
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DATE: MARCH 24, 1994 .

CONSOLE L.D. C-980

MD= mol. wt. dry air

Pb=bar. pressure "Hg
=gas meter factor

Delta H=

Ri=int. gas meter vol.

Rf=final gas meter vol.

min, samp -

~ Qm=Y(RERNAT(FTIMIN)

Tm=meter out tenip. (oR.)
Pm=Pb +*H
SQRT(Trmv/Pm*H/Md)

-Ko=orifice const.

Ko MEAN = 0.663402
Ko'4*144= 382.1197

M.R. McCALL & ASSOCIATES LTD.

ORIFICE METER CALIBRATION

RUN 4

28.967
30.04
1.0145

2

129.2
132.81

S
0.732469
64.8
524.8
30.18717
1.095592

0.66856

0.814511

RUN §

28,967
30.04
1.0156
2.5

133 |

'437.01
5

. 67.4
§27.4
30.22896
1.227192

0.663719 -

RUNG

28,967
30.04
1.0156

3

137.2
141.56

5
0.885603
69.4
529.4
30.26075
1.346049

0.657928




N.R. MCCALL & ASSOCIATES LTD.
CALIBRATION CERTIFICATE S - TYPE PITOT TUBE

DATE: JAN. 24/94 BAROM. PRESSURE (*Hg) 30.05
© PITOTLD:  147.0 W. TUNNEL TEMP. (oF.) 68.0

NOZZLE 1.D.: 0.25 ) |
WIND VELOCITY REF. PITOT  S-TYPE PITOT

(fUsec). IN. H20 PITOT FACTOR

10.10 0.02350 002847 . 0.89944

26.00 0.15564 020433 086401

40.36 0.37501 0.49160 0.86467

60.22 | 0.83475  1.09040 0.86620 -

82.54 . 1.56840 2.05702 0.86446

100.10 ) 2,30675 3.09565 0.85459 -

AVERAGE = - 0.868%0

NOTE: The new pitot tip should be installed so that the serial number
engraved is aligned directly into the gas stream. ‘




N.R. MCCALL & ASSOCIATES LTD.
CALIBRATION - S TYPE PITOT TUBE

DATE: JAN. 25/94 BAROM. PRESSURE ("Hg) 30.20

PITOT 1.D.: 118.0 W.TUNNEL TEMP. (cF.)- .  66.0
NOZZLE I.D.: 0.25 |
WIND VELOCITY REF.PITOT S-TYPE . PITOT"
(fUsec) .- IN. H20 PITOT FACTOR
9.57 | 0.02129 0.03090 0.82175
18.60 0.08032 0.11132 0.84092
38.31 0.34089 0.45851 0.85362
. 57.91 0.77886 1.03783 0.85763
73.09 1.24093 1.62044 0.86630
100.88 2.36350 3.19626 0.85132
AVERAGE=  0.84859

NOTE: The new pitot tip should be installed so that the serial number
engraved is aligned directly into the gas stream.
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