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EMISSION TESTING
FOR
UNLTED STATES STEEL
Abstract

servicing United States Steel, Gary, Indiana.

LB/HR.

\s

On February 1, 1980, KEMRON Environmental ServLceSI
conducted emission tests for front half particulate and

‘sulfate matter on the number one coke battery exhaust stack

‘The test results indicate :an average grain loadi@g of
OLOZ GR/DSCF and an average emission rate of 29.9 LBS]HR
for total particulate. The particulate minué sulfate.grain-

léading is 0.015% GR/DSCF .and the emission rate 15122.9

Borg-Warner Carporaticon -
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L; ~ TABLE
[ _ 'SUMMARY OF RESULTS
_ COKE BATTERY COMBUSTION STACK TESTS
e BATTERY NUMBER ONE COKE OVEN GAS
) E RUN# 1 2 3
| DATE 102/01/80 02/02/80 02/03/80
[ © TIME ' 1545-1800 0800-0954  1500-1652
« § (APPROX) ‘ T
E " GAS TEMPERATURE 192 - 203 202
a (%F) :
~{ MOISTURE CONTENTS 2.97 2.61 3.07
E (% BY VOLUME) |
- GAS VOLUHE o | -
5 ACFM i 226362 208837 217600
- DSCFM _ " 177699 165010 170972
r PARTICULATE CONCENTRATIONZJ:
L. " FRONT CATCH = S - |
' CR/DSCF 0.0296 0.0164
E LB/HR ; 85,1 23.3
; TOTAL CATCH - SULFATES
GR/DACF | . 0.0253 0.0122
E ' LB /HR 38.6 17.%
~ so, ) 18.7 18.3
f | 4,5 " 4.9
_C _ %03 |
. [ | % Isokinetic 90.6 101
ok
L
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- Eiﬁcn n'i H
Fernron l'.nw:nmi S-e:-ﬁ“ ;
g Pressure differential across orifice,
: ( ‘“ HZO) | B ' |
. 7Pressure at meter ( A-Eéxg- +‘RB)E‘
- Average static stack‘pressure,"" "g)
v Vélodity of stack gas, (f@s)
Vs N : . ‘
AP Velodity head, (" HZO)
'Vblume through dry gas ne;er,'cor:ectedg-?'
¥ STD to standard conditions, (DSCF)
v, Volume of water collected, corrected
W STD - to standard conditions, (DSCF)
Vg Vblume ‘of water collected, (ml) %
B,s 'Moxsture in stack gas fracticn . ?
l—BWS "Dry gas fract*on in.sﬁﬁék”gas.‘ S }
M Average ﬂolecular weight of stack
s gas (wet), (1b/lb- mole) :
0 fAverage stack gas dry volumetric f'
SD flow rate, (DSCFE) | L
A .fA:ea of stack, (ft.2
8 Total sampling time, (min-)-
T ‘-ISOKinetic ratio, (‘%')
Con Concentrahlon of sulfur ledee,
S0, . dry basis corrected to stancard
-condltloq, (1b/DSCF) :
v, '?Vblume of barium pecchlorate tltrant o
t used for sample, (ml) S
Y . Volume of barium perchlorate tltrant |
tb ;used for blank, (ml) }
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- Barometric Pressure, ( "™ Eg.)

N‘

oo - Area of Neozzle, (ft.z)

2 ' - Calibration factor for pitot tube
Séuivalent'biameter'_ - Adjusted dlanet=r for rectangular

ducts
gpstream Disturbance = Location of sampling ports from
- _ _ : nearest upstrean disturbance (in
terms of equlvalent diameter)

Downstream . =. Location.of sanolzna ports from
Disturbance - nearest downstream disturbance (in
‘ terms of equivalent diameter)
. SR, Standard Temperature (528%R):
'TSTD | . - . =Rpe. { CR)
v . .=  Standard Pressure (29.92 * E
Psop © : - o _ (- s
- Average Stack Temperature ° R
TS Avg | | =1 P e ( )
/7 K Factor . '~  Correction factor for nomograph
- setting. _
v o - ~ Volume through meter at meter conditions,
M .
(SCF) .
r .- o - Dry_gas meter correction factor
T, : . - Inlet temperature at dry gas meter,
1 ‘ . ° '
(° R)
T A = Outlet temperature at dry gas meter,
° | ~ (® R) ‘
v ﬁm' . - Temperahure of meter (average of
,T. and 7T ), (° R)
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" . Ncrmallty of barium perchlorate
L IR - titrant,

7 S : ,f37'-‘ -Tétal volume of solution in which
solu - : “ ~ sulfur dioxide sample is contained,
(ml)

v e L - ‘Vclume of sample aligquot titrated,
2. S (el

v - o ' ' - _Samole volune at standard condlulo
J8C A '*V'(ary baszs), (ml)

Ve _ f‘“ . _*.vf :.Vblune of £lask and valve, (ml)

P, Pl e é‘[;Inltlal absolute pressure of flask, ' L
* oo U™ Hg) | S

Pe “"ﬁ;“~‘“g_ fff\~f3 Flnal abso’uge pressure of fl;sk,;x

L)
'.l
Hh

- -Inltal absolute temperature of flask,
"'-'(° R}

S

T IR ?"‘:‘AI-VFlnal absoluue teﬁoeraturé of flask, ‘
££ o I ‘. (0 R) ] o

M _' ‘  -: ‘_' ‘ _fv‘fTotal‘m;Lligrams NO, per samg;é

a R .= Aabsorbance of sample

P v.;h‘iﬁpﬂ . f?ff“3-ff”Dllutlon factcr

Cy o   ] : m"l-_-3Ccncentrat10n of sulfuric ac1d mlst,
2504 " - o 0 (1b/DSCF) - -

R ]é:EPSpectrophometer'calibfation~factozgf
c . ‘ =7 _ !
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EQUATIONS

‘s ; 2
Sample gas volume corrected to standard conditions (ft~)

KM b VM PM _

M STD T

<3
i

i B s M e B s DL

- AT =
[ \w ETD KW vlc
.] Percent moisture of stack gas ( § )
i L STD
- Bis = v + V.
—~ W STD M STD
~§ Average molecular weight of stack gas (1b/1b mole)

Mg = 0.44 (3C0,)(1-B,) + 0.32 (30,)(1-3,)-

+ 0.28 (3N, + 3CO)(1-B.)) + 18 (Bws)

Average stack velbcity‘ (£ps)

R s N s SN A,

| Ts &
S _(Avg)
v, = , (aP)2
S avg | PS‘MS
Dry volumetric flow rate_'(ﬁSCFH)‘

i _TSTD Ps
Qs_D = 3600 (I—BWS) Vs A T P
s STD

L
!

QI % ¥ St By o i it

{“”*-ﬁ'
Eh

‘4 \.-\-’ "
RS RN,

* Rarnren Ereeoet el Semries

‘Velume of water vapor condensed corrected to standard conditiens (£t>)

Fal
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1sokinetic Ratio (g% )
K VH STD Tst‘
Pq V Ay e (1 ~B

I L=
. ws)

sulfur diexide concentratibnw(lb/DSCF)‘

Ve = Ve) N ooy /Y,)

2

Y2 - 'M STD

Sample volum§ f§r_NO2 ‘le3)j

Total milligrams NO, per sample (mg)
‘Mif?f_2 K¢iAs:P"'j
Sample ConCéﬁtTainﬁﬂfbrfNoéﬂ CIB/DSC?)

o M
B N Ysc

_ Concentratlon of sul‘u 1c ac1d mlst (ib/DSCF)“

(V£ f th)(V

saln

/V%)_
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-GR/DSCF=

Total Flow Of Stack Gas

Qa = As X Vs x 60

Particulate Céddentratidn, Front Catch
(15.43) (Mn Pront)
_Vmstd

GR/DSCF=

LB/HR = #/DSCF * QSD

Particulate Concentration, Total Catch Minus Sulfates

(15.43) (Mn Total-5)
- Vmstd

LB/HR = £/DSCFP * QSD

511067
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' CONSTANTS . o

;Canstantfin‘veldcity equation

gs.49 ELs  [ab/ib mote) ( muqy] ¥
sec.. | (° R) ("H;0) |- o

Céonstant in meter volume eguation

17.64 ' ° R
'hg

=R S

‘“Constant in water volune ecuatlon_f:_[

1 3
‘_0,047071‘-234__‘

Constant:injiSokinetic'equation
_0.09450;;-?—§ 
*Constant‘in‘sulfﬁr'dioxide‘equation
7.061 % 107° 1b
L ‘meg
§C0nsténﬁyinjNOz-equation

6.243 xfio'S- ib/sef -
T T _ mg/ml
'-CbnStént in sulfurlc acid mist equatlon

T
-1‘9811‘3'10 o meg
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IR & - PARAMETER SHEET Rl
| [ S COKE BATTERY COMBUSTLION STACK TESTS  szmomsasromsy
-k BATTERY NUMBER ONE COKE OVEN GAS Kemron Enavaamentai serv<es

E. ' Run # 1 2 3
' E: Pb 30.05 30.43 30.43
-k Ps 29.99 30.36 30.37
‘Ef' Vie 33.8 30.¢ 36.5 L
: M Front 0.0995 0.0574 0. 0490 |
E.J ‘M Minus Sulfate 0.0850 0.0427 0.0306 i3
r 8 96 96 96
% 0, 18.7 18.3 18
{: % Co, - ‘
} &.5 4.9 4,7 g
E: & H 1.117 | 0.9466 0.9627 |
| Cp 0.81 0.81 0.81 {
1 N | 532 - 528 521
[ TP 0.0667 . .0.0573  0.062
Ts . 652 662 662
E: Vm | 57.21 52.70  52.31 E
EE bn . . 0.387 0.387 0.387
| Vmstd . 51.83 53,71 sw.l
E Vustd 1.59 U 1.4m 1.72
;‘E: Bwo 2.97 - 2.61 3.07
THE T Hd | 29.46 29,51 29.47
E; Ms C 29.12 . 29.21 - 29.12 ¢
) Vs | Coas.s L 15,3 18.9 |
L An " 0.0008169 0.0008169 0.0008169 |
L .
1 511065
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: STACK SAMPLING DAT2 REDUCTICHN
. - . ‘ : FCR REFERNCE METHOD 5

¢ | .:1TED STATES STEEL
¢iFY, INDIANA .

{‘. {1 COKE BATTEPY . | | I -
OrfFATCRS : TESSON - ERCWNIN

v~ | ca1e OF THIS SAMPLE : FEBRUAPY 1, 1980
i TCCAY 'S DATE : FEERUARY 20, 1980

“forun 2 : 1 \ |

-} FILE NRME o : USTE30
[:. AMEIENT TEMPERATURE (DEC F) : 20

s 30.05

BAROMETFIC PRESS. (IN. HEG.)

=

CAS ANALYSIS AT SAMPLING POINT
(DRY BASIS)

]

% CAPBON DICXIDE : 4.5
-+ | % CAFSON MFOMOXIDE : 0 3
1: { ¥ OXYGEN : 18.7 :
Tl NITROGEN : 76.8
MOLECULAF WEICHET (DFV) : 29.46

[} s FOISTUFE THIS RUN . : 2.97

{ ¢« ro1sT. ¢ saTupaTICN : 100

1R .
Ll # rus OoF E20 IN IMNPINGERS s 24

. WT INCFEASE OF SILICA CEL(G) : 9.2

| VOLUNE OF GAS SAMPLE (DSCF) : 51.83

e FILTERABLE PARTICULATE

! | WEIGHT INCREASE OF FILTER(GRM) : 0.0183

~ | PPOBE PESIDUE(GM) + 0.0812 '

. | ToTAL maSs OF PROEE SAMPLE (GH) : 1 . k
L. BLANK RESIDUE (GM) : 0

'} ToTan rass of ELAWK(CN) : 1
' PROEE CATCH. : 0.0812
711 FILTER CATCH : 0.0183"

] PROBE LENGTH (IN) . : 146 ‘ D -

- | NOzZ2LE DIBMETER . (1¥.) : 0.387 L N .
[ ' DPY GAS METER CCRPECTION FPCTOR : 1.001 SRR I

PITOT TUEE. CALIR. COEF. :. 0,81 o . :

e B

L_ L R S S )

Borg-Warner Corparation
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crocx CTPIJC STACK VELQOCITY . ORIFICE. DRY CAS - TE’D .;:f?”_“f“
- TINE PFESS  TENMP. HEAD - EBREE LFOP VCLUME 2 KLET CUTL ‘j ILe
(B.M) (IN ‘320)‘ {F) (IN I-’ZO) (IH"HZ-O) . (F73) (F) C(F) (F)

—-.-——_-———n———-_—_.—_—-’--.- ---———-

=y =y ‘fﬁf' 

A A oy sl S P oy, S A

r

d

i e e i i

| 1545 - =0.7% 192  0.07 1,15 625.80 54 467 16§
# 1547 =-0.79¢ 185 - 0.07 . 1.15 . 626.75 61 48 7 170004
1549 ~ =0.79 190 -0.08 ©1.30 677.9% 64 50 .17 0}
© 1551  =0.79 184 - :0.07° - 1,15  629.29 66 . 51 1 17
~ ] 1553 -0.79 196 - - 0.08 . 1.30 . 630.54 6 51 220
{1 1sss  =-0.79 197 ' 0.08 - 1,30 €31.83 71 o5z 200
1 1537 =-0.79 127  -0.08 1,30 @ 633.14 72 S¢ w2z 00
' 155¢ =-0.79 189 - 0.08 . 1.30 634.458 74 55 25
1601 -0.,79 199 .. .0.08 1,30 €635.78 76 . S8
1603 -0.79 200 . 0.09 1.50 637.06 7700 0 37 aoced
1605 =-0.79 200  0.08 ‘u‘lgso_ §38.3¢ 78 58 v Zel il
1607 -0.7% 195 = :0.07 - 1.15 639.70 79 . 5% . 26
' FINAL. DRY CAS VCLLIE . €40.97 o SR

=

—)
“Jd”;
‘:"04‘
A
]
ik
[y ]

1615 =-0.7% 180 ‘0,047 0.66 640,97 66 - 63. 230
1617 -0.79° 186 - 0.0S 0.82 641.91 72 . 63 o 2200
1619 =0.79  18¢ . -0.04 0.66  642.99 720 . 83 .z3
1621 . -0.7% " 1l2s .05 = 0.82 643.89 75 .63 - 20 .
1623 -0.7% 191,  0.06 .. 0.99 644.93 77 €3 U0U1e e
1625 -0.79 183 - ¢.07 - 1,15 646.03 78 64° | I¢"
1627 -0:7% 193 - 0.07 1,15 647.22 - 80 64 2 N
162¢ =-0.7% 193  0.07 . 1,15 - e48.47 8L . 657 lg .4
1631 =0.79 194 . 0,07 1,15 649,71 82 . 65 i lE b
1633 ~0.79 ~ 196 . . 0.06 .. 0.99 650.99 - 83 ' 66/ . 17 .
1635 =-0.7% 193 0,07 - 1.15  .652.14 83 - 67 . 17..0
1637 =0.79 = 152 . 0.05 . 0,82 653,33 g3 - 67 . 16
- FINAL DRY CAS VCLDFE . £54.35 _ A

o

F covmss I s

:.PORTfé 3

4

1642 ~-0.79 180  0.06.  0.99 654.35 72
1644 -0.79 18¢  0.05  0.82 = 655.56. - 78
1646 ' -0.79. 193  0.06-  0.99 §56.59 80

e

-

1648 -0.79 194 - 0,06 ~ ' 0.992 657.74 82 .
1650 -0.79 . 197 "0.08 .. . 1.30 . 658.88 ga
T 1652 -¢.7¢  ‘1s8  0.08 - 1.30 66C.16 -85 .
b 1654 =-0.7¢ 199" . 0.08 . - 1.30 661.48 86
1656.. -0.79 199 . ‘0,08 - 1.30 662.8¢ 87 iy
Borz';-Warmr'Carboroﬁén}m : - R - ) C
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o | E Sl
o ‘ ' " m.z_'-:-:-:"-v.....-.:m
: : ‘ - ‘ : . _ Ervrinmventol Semaces Orawon
1658 -« .. opq 0.c¢ 1.50 664.15 £7 16756 pegpiandt e 7 |
15¢0 - <“ww 331 C.CS 1.50 6€5.50 e¢ Rogryflouge. Louapegeoa
17€2 . -~ 5e 199 C.08 1.30  666.87 e 71 1€
1704 - ~c  1AE C.C07 1,15  66R.l2 . 8¢ 72 16
. ' FINAL CFY GAS VCLLaE 664.44 -
FORT £ 4
1738 -¢,7e. 182 c.0¢ 1.30 659.78 74 73 1€
1740  =0.79  18¢ 0.C¢ 1.50 670.6¢ el 72 16
1742 . =C.7° 183 0.08 1.30 672.03 g2 72 13
1744 -C.79 198 G.08 1.30 673.35 84 71 16
1746  -0.7¢ 197 0.C2  1.50 " 674.63 85 72 15
1748 =C.79 199 0.08 1.30 675.93 . 86 72 1%
1750 -0.7% 195 0.C8 1.30 €77.21 gs 71 - 1%
1752 -0.7¢ 190 0.07 . 1.15 678.51 87 72 16
1754 =-0.7% 200 .02 0.49 €79.77 g7 71 .. 15"
1786  =0.7¢ 203 Q.03  0.49  £80.3% 83 - 73 15
1758 -0.7¢% 199 G.C2 0.36 681.36 81 . 74 18 .
1800 -0.79  1le0 ¢.03 0.49 682,08 84 73 .15
' ‘FIr;L nRY CAS VOLUI'E  6£2.95 - S o
AVG OFIFICET CFQP (IN E20) 2.1,1172
TEVP GF METEF (CECFEES R) “1"'531.7
AVG., STATIC S§T¥ PPESS (IN EZIC) :-0.79
LVG STACY DPFESSURE (INM EC.) -2 29.891 . : \
TOTAL SAFELINC TIME TEIS SRMFLE : 96 _ N
AVG TEME OF STX CAS (DECFEES R) : €52.3
AVC VELCCITY HEEIAD (IR EZ2C) : 0.0667 ’ -
AVC VFLCCITY (FPS) : 15.45 B : ..
DIAVETEF GOF STaCK (IN.) -z 211,25 . :
CPCSS~-SECT 2FEA CF STACX (SF) : 243.4 ‘ :
VCLUMETFIC FLCY COF STK (DSCF/ER): 1C6€1960 : s -
' CONC, OF FILT. PART. IN STK (GR/CLSCF) : 0.029€
COXC. OF FILT. PART. IN STK (£/DSCF) : 4.23274E-06
2 /Ep OF FILT. PRRT (DRY EASIS) : 45.1293
ISORINETIC VAFIATICN .(%) : 90.57
011075
. L _ L e=e S - I y
Borg-Warner Carparation '
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STACE,
CeaTp oF SANPLING R - ©  FEBFUAFY 1, 1980
{ *INPEPATUFPE, cr S”ﬂCK(F) g o 652.3 w
- LILOCITY OF STACK CPS(FPS) , 15.45
e:TuSS-cECTICKAL LEEX OF CTPCK(QF) 2423.4 .
-; SLOMETPIC FLO!(DCCFV) o 10661960
-“‘*IC TEESSUFE(IKRCEES CF nzo -C.79
CISTUFE CONTEDNT(% VOLUNL) Co 2.67
*CLECULAP WEICET QF -ST2CK CAS(£~5—FOLE LEY) 29. 46
ISQKINETIC FA;IC(E) ! 80.57.
FILTEPARLS PARICUL p*E FrISSICN FATE(”/FCUP) 45 , 12°3
FILTEFAELDT PA»”ICLLATE CCNCE“TPATIC\(CF/ QC:) C Oi,s_a
o 511074
__nmg_'\v_cftm Corporcrion ‘ ‘
Y . ' o : . E ‘ ' - e i .-----f’:r- - :..,'.__"%#‘.?-"_'",.q:m".r. e e et

"EEISSICE‘”EQTING

FOR .

UNITED S“ATES STEPL
SL‘LTS P .

- 'SAMPLING FETECD. :
" RUM-NUMBER sl
 GNIT DESCRIPTICN:- 1%

PHYSICAL coNsT ANTS

1 COKE BATTIEFY




b . | ' Form T e A TInT
. , ' : - 143530 Heymiond Rood .
. . . Boron Aowge, Lowsars 70803
r o | :
L STACK SAMPLINCG ‘DATA REDUCTICY
| FCR REFERNCE METEOLD 5
&
UNITEC STATES STEEL
o | Gagry, IKCIZNA
3 21 coxs CATTEFY
.
- 'OPErATGFS | : TESSCH - EBCWNING
£ DATE OF THIS SANPLE : FEBRUARY 2, 1580
B TODPY “S CATE : FEBRUAFY 20, 1980
~§ FUN- : 2 ‘ .
E FILE VAFE - | | : GSTE31
| 2vETENT TEMPEFATUPE (DEG F) : 10
BAFCMETFIC EBFESS. _(Iu. EG.) : 30.43
e
' CAS ANALYSIS AT SANPLING FOINT
o (CRY B2SIS) .
| ¢ carEon prczICE : 4.9
: $ CAFECK FONCYIDE : 0
w4 | ¢ cxveEw . : 18.3
} % NITFCCEX . _ : 76.8
'.ﬂ | voLECULEF VEICET (DPY) 3 29.51
:i 1 & rcisTUSE TEIS FUN @ 2.61
.} ¢ MOIST. € SATUFATICN : 1CO0
:ﬁ_ o S _
| - # MLS GF F20 IN INMPINGERS e 17
- WT INCPEASE OF SILICA GEL(C) - 213
3 VCLUME OF GAS SAMPLE (DSCF) 1 53.71
- | | FILTERAELE PARTICULATE
3 WEIGHT INCFEASE OF FILTER(GRM) : 0.0264
PFOEE FESIDUE (GY) : 0.031
1 TOTAL MASS CF PFCRE SANELE (GM) 21
j - | BLINR FESIDUE(CH : 0
- TCTAL MASS CF ELANK(CM) 1
- ‘PPCRE CATCE : 0.031
3 FILTEF C2TCE : 0.0264
'FFCEE LENGTH (IN) ¢ 146
3 NCZZLE CIBMETEF (IN.) : 0.387 .
4 CFY.CAS MTTEF CQPFECTION FACTCR : 1.001 o _ _
' PITCT TUEE C2LIE., CCEF. . : 0,81 - L o rm
. CT. TORE CRLIZ, COEF.. . .. 511075

Borg-Warrer Corporanon
;!",nﬁ‘f'.‘ .. ST s } . - - i Wy YT R o e e b e T S i '“"ff
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oy
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L
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£

L

' STACK VELOCITY ~ ORIFICE
“wgMP . CHEAD  PRES DEOF
W (F) - (IN E20). (IN E20)

"DRY GAS
VCLUME
(F°3)

. TEMNP
INLET CUTLET
- AF)

Emwmmwhwnmmm

TEMP

(F)

-

14330 H-qnlmd Acxsd .
Mwﬂmemmnﬂmm

‘TLLP

IVE

- (F)

POFT # 1

177  0.07 1.10
198  0.07 1.10
201 . Q.07 . L.15
2027 00.07 0 L.1E

20857, 0,08 . 1,21
206 - .0.07 1.15
‘206 - o0.ce2 . -1.21
‘207  o0.,08 1.31
207 .. .08 1.2
1,500 210 ¢ 0.07 0 lJ1le
201 - Q. 07-, 1,15,
194, 0.05. 0.82

FINPL DFY cpc VCLU‘

DO QOO0 -

« s .
LU TR T RTEE B - Y S WY FEEY PR T

L)
L]

D
L~

[ ]
<3
L ]
D

POFT‘%‘Z.

-9,20° 186 . 0.05 - 0.82

-3,90. 198 ' © G.05 0.73
-c,90. 201 - -0.05 = 0.82

-¢.9¢ 201 - 0.0%5  0.73

=0.90 195 = 0.07 - -1l.08

C-g.80’ 190 0.0 . 691

Y

“ 02
nh4
fiih:
neh

10
nl?

14

-=0.90 211 ~ 0.05 . 0.74

-0.90. -204° ~ .C.05 - 0.82
-0.90 204  0.05 . G.&82

=0,20 205 . 0.06 .. 0.%2
£ 0.06 o 0.25¢

~0.90 196 . 0,07 - 1l.08"
0.0 192 .. 0.06. . 0.90

FINAL DRY CAS VCLUIE_

PORT‘g;z

e v e

~0.90 210 " 0.05 .82
<0.90 209  0.05. 0.82

.90 . 214 - 0.05: . 0,74
=0.90 194 . ~ 0.05 . :30.74
0,50 - 198 | 0.05 . (.82
~0.90° . '19¢ ~ 0.05 0,74

<0.90 r199«;;,'c 04‘;{“0166

. 7C8.7%.

69g,¢c8

700,24

-701.56

702.64¢
703.82
705.G64
706.22
707.45

709.93

'711.12

712.24

w'713.41

-713.41

714,42
719.2¢°
716.41
717,48
7i€f45

719.43

720.52"
721.63-

722,76

723.91
726,11

726,11

726,11

0 727.15
‘.728.£u
729,15
730,28

731.12

732,26

38
48
58
57
55
64

'L:ﬁaew D
ey

7C
712

53

64

'\69

7€
86
CEl

..82}.
74

24
24
25
26

</

20
e

[}

22

22

2l

21
21

-

FALEEE

C240

6

-

-

& L
- 27
- 26

Oaaney oot Curporglion 3 o

LY




v._.'.__')‘ ‘ o o H gL

| B l-r'.f/ \r-"r \-r_:mr‘m
o E\m PATHEENRY f”’}
m_m:;:":s:m
Envwonmentol Seeaces Drvuon
' ' 16550 Higriona Rond ‘.'
e16 - =0.90 199 .04 0.66 734.08 - 26 Doprfiovge. Lomuans f0808
918 -0.%0 200 ¢.C% 0,74 735.02 88 7¢C i3
920 =0.8C  2CC 0.03 - 0.4%9  736.C1 . &6 71 32
022 =C.°0 187 0.03 Q.49 . 736.,SC 88 72 32
o "~ FINAL DRY CAS VCLUNML  737.67
PCFT £ 4
930 -0.2C 201 0.07 1.15 737.67 77 74 2
032 -0.20 203 0.08 1,22 738.¢9 81 C 74 37
934 -0.90 206 0.07 1.08 74C.15 84 732 2¢
936 - =-0.9C 207 0.C7 1.08 741.35 gs . 72 40
938 -0.20 211 '0.07 1.08 - 742.54 87 72 42
040 -0.90C 213 . 0.07 1.15 = 742,71 es 72 42
‘ 042 -0.90 214 c.10 1.65 749 .GC 0] 73 43
. | 944 -0.9%0 215 0.07 1.158 746 .28 ¢l 74 45
l 948 -0.20 214 0.C5 0.82 747,57 - ol 78 43
* | esp -0.C0 215 0.05 0.83  748.65 °e1 . 7% 46 -
952 -Q.8¢0 210 0.0% 0.82 749,89 . 92 75 . . &3
) e54 -0.90 172 ~ 0.03 0.49 750.76°%. 90 76 . &3
’ . FINAL DRY GAS VCLUME ' 751.63 = S
VG CRIFICE CRCP (IM EZC) : 0.%466
TENP CF METEF (DECREES' E) : 527.¢8
AVC. STATIC STK BFESS (IN EZC) :-0.9
iye ST2C® PFESSURE (IN EHG.) ©: 30.363°
| ICTAL SAMELING TIME TEIS SAMPLE : 86
* i MVC TEND OF STK CAS (DECGEEES F) : 661.7
i | AVC VELOCITY EEAD (IN EZ0) : 0.0573
| VG VELGCCITY (FPS) s l4.32
» | CIAIMETERP CF STACK (IN.) : 211.25
! | CFOSS~SECT APEA OF STACK (SFP : 243.4
VOLUMETPIC FLOW OF STK (DSCF/HR): 950060C
*
H
'
! | CONC. OF FILT. PART. IN STK (GR/LDSCF) : 0.01€4
CCNC. OF FILT. PRRT. IN STX (£/CSCF) : 2.35641E-06
} $/HR OF FILT. PART (DRY BASIS) : 23,3288
H ISCRINETIC VARIATION (%) ¢ 101,07
] . '
z 5110{ T
4 . . o : y
.M'Q;Wdrnef:Cé?pcrcﬂm s T OSSR . = = —= e RELm T TR e o e Rt T .
S - N e ST el DIl e T T S
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1oy
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| o i o e il

EMISSICN TESTILC
FCE.
- UNITED- QTPTES,STEEL
crSULTS ' '

SAMFLING METEQE . :
RUN NUMEER = ... .. | 32.
oNIT DESLFIPTICN o :E

PhYSICPL CCWSTPKTSW"

CF - -
STPCK :
 catecr SPBPLI ; FEEFUPFY 4,‘193c
‘1" TEMFPEFATUFE ck.svpc {FY- 661.7
VELCCITY OF STACK CA:(Er ) e T ‘ 14,32
CPOSS-SECTICN2L AREA CF- QTPCY(SF) s .242,4
VCLUMETPIC FLCV(DSCFE) C o ‘ 99coeoo
STATIC FPESSUFE (INCFES CF H20 Co -0.9 .
YOISTULE CONTENT(# VCLUNE) L . 2, 61
'OLECULAF VEICET CF STACK GAS (# /‘-IOLE DPV) 29.51
ISQKINFTIC FaTIO(%) . S 1C1. 0; ;‘
FILTEFRELE. PPvICULP;E P‘ISSICV FﬂTE(”/ﬁCU Y 23.329¢ .

FILTEFAELF BAPTICULATE CCNCENTFATICN(GR/CSCF) C.0l64

| L:;;;ﬁ?w;;

" Qorg-Warner Corporaiion

- COKE EP”TEPY

- tas550 varm Porey
.- Daxaws Rouge, I.nulm 70606




\é 3
:1LE NAME USTE32
~ EIENT TEMPEPATURE (DEG F) 10
s “OPETFIC PRESS. (IN. FG.) 30.43

' ‘ S— L T

)rOy‘,{

41“Hf.”’1§
l:....u.....- gt bl i 2=
Ernwonmental Seraces Dnaston

T 14330 Migriond Rood
Baton Acwee. Loaswong TOSGS

STACK SAMELINC DATA RELCUCTION -
FOR REFERNCE METEOD 5

-“sn STATES STEEL
:y, IMDIANA .
i ;OKE_EETTE?Y

TESSON - EPCWNING
FEERUARY 2, 16580
FEBRUARY 20, 1980

2TFATOFS
“'E‘ OF TRIS cH’d‘-‘Pl’..EZ..
~‘”AY ‘S DATE

40 A% a0 A6 a8 BE &N

GAS ANALYSIS AT SAMPLINGC POINT
(DRY BASIS)

+ CAFECON DIQXIDE : 4.7

! CARECN MONOXIDE : 0

T OXYCEN : 18

t NITFOGEN " : 77.3

YOLECUL2P WEIGHT (DRV) : 29.47

1 MOISTUFE TEIS RUN : 3.07°

1 FOIST. @_SATURATION : 100

£ FLS OF H20 IN IMPINGERS : 21
¥T INCFEASE OF SILICA CEL(G) s 18
VOLUME OF GAS SANPLE (DSCF) : 54,1

F ILTEP.ABLE PAPTI CULATE

"’EICHT INCREASE OF FILTER(CRI\' : 0.0222

PPOBE FESIDUE (GM) : 0.02¢8

TOTAL MASS OF PROEE SAMPLE (G¥) : -1

BLANK RESIDUE (GM) : 0

TOTAL MBASS CF ELANK (CI' : 1

PRCRF CATCE ‘ .¢ 0.02¢8 .

FILTER CATCH : 0.0222

PPOBE LENGTHE (IN) : l4e

NOZ2ZLE DIAMETER (IN.) s 0,387

CPY CAS METER CObRECTION FACTOR s 1.001 _

PITO_T‘ TUEE CALIB. COEF. ‘ : 0.81 ~
. . L_ | : : | --“hj‘ | o ) Sllofd

Borg-Warner COprfnﬂo; B o : D
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1600

1614

Fd S v om nm
RN N R

1539

1532
1534
1538
1538
1540
1942
1544
1546
1548
1550
1552

1602
1604
15C6
1608
1610
1612

1\..

v 2C)

S"ACY

TEME
(F)

VELCCITY

EEAD
(IN E20)

OFIFICE
FFES DFOF
T B20)

DEY CAS
VOLUNE
S(F73)

o o

-0.28

"0 .Pg

~0.88 .
-0.82¢0
-C. g8 -

. =0.82

-0.88

-0.88 "
-0.88"

-c.28
-0.¢e2
-0.,88.
-0.,£8;

-0.F8

-0.88

-1.88
-C.e8

-0.28

-0.f8

-0.88

-0.88

-=0.88

-0.£8

-Q.88
=0.28 "
=-0. 28"

-0.E¢

-G. 28
-0.88

21%

202
201

203
204

264
206
207
206

190

205
212

:‘O.Cé
- 0,08
0,07

i0.08

.o 0.08

L 0.07

0.07
3.03
Q.02
©0.02
0,03
0.02

FINAL DRY CAQ VOLLIEf

205
208,
208
210
212
213

213

214
215

216

216 ¢

174

FINPL

*1985

203

206

208

209,
211 -
212,
198

' 0.06

0.06

0.55

- .6.06

0.07

0. D6

C0.06
0.06

0.05

6,04
DnY CAS VOLUIE.

£

N

P

Dorg-Warrer Corparation

pORT‘%[z

L0499

P 0.9¢

- 000
0.90:

0.98
1.15

“ U 9 -

- 0.99

0.9¢

0.82 -

0.66 -

. e —— i e

754.9¢
756,14

~ 757.49

758.60
759.83

.. 761.09

762.2%
763.44
764.25
764.99
765,39

766,40
' 767.08

767.05
768.23

7€9.32
770448
771.44
772.5¢
773,738
774,98

776.61 .

777.13

778.33
779.28

780,19

760.19
781.12 .
781.99
782,94
783,97
©785.00
786.10

-727.21

ILLET OUTLET

(F)

—— el S i Sl Sk el il S Sl e

46
.51

56

561"
61

62
6L

- €0
8L
54
64

58
. :‘:‘ 71‘ Lo !
SR D SEEE
72

16550 Hy qmw Rewed

TErD  TEFYSERE

(F)

IMP
(F)

B2 S
44

45

46
46 -
46

45

55
55500,
54
55,
55

56

lenu _;

45 .
50
51
52

56,
57
88
S8 |
60

36

33
34

c 136
36
.38
35

33
34

y

3 ..

S . [ ‘::
DL Eﬁ‘r""‘—"“f-ﬂ’}‘z:‘_}«""’? """_-"-""_"—'_‘7'-” '

A “Tr‘
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1616  -0.88  ZCO 0.07 1,18 788.2¢ 73 16853 mgronaioed S .
1618 - =0.p8  20% 0.07 1.15  78¢.47 45 1 et heas
1620 ~=0.¢ 204 - 0.06 . 0.99 - 78C.70 75 61 38
1622 -0.88 165  0.05 .82 791.82. 75 62 35
PINAL CFY CAS VOLUME . 792.%6 :
PORT £ 4
1630 —-0.88 209 0.07 1,15 7%2.26 56 58 28
1632 -0.88 ° 213 0.07 1.1 7e4.1C 61 59 32
1634 -C.32 206 0.08. 1.30 | 795.32 65 57 34
1636 =-0.8¢2 200 0.08 1.30 ~ 796.56 = 67 57 32
1638  ~—0.88 204 0.08 1.23  7%87.82 68 57 - 31,
. 1640 -0.882- 204 ¢.07 1.15 799.08 69 57 30
1642 -0.88 207 0.08 1.30  800.28 70 57 29
1644 =0.82 208 0.0 1.23  201.93 70 57 28
- 1646  —0.88 208 .0.08 1.23 802.77 71 57 - - 26
1642 - -0.88 208 0.07 1.08 £64.04 71 &g 25
1650  =0.8R 167 ¢.06 0.99  805.25 71 88 24
1652 -0.,88 109 . 0.02 .37 806.4¢8 67 58 21
| FIEAL DFY GAS VCLUME  807.16 o -
" AVG CRIFICE LFQP (IX H20) : 0.9627
TEMP OF METEF (DEGREES F) : 520.5
AVC. STATIC STX TRESE (IN H2G) :-0.88 .
'AVC STECR FFESSURE (IN EG.) : 36.365
TOTAL SANELING TINME TEIS SAKELE : 96
AVG TEMP OF STK GAS (DEGREES P) : 662.4
AVEC VELGCITY EEZD (IN E20) : 0.0862
AVCG VELCCITY (FPS) : 14.93
CIAMETEF QOF STACK (IN.) : 211,25
. CPOSS—SECT AFEA OF STACK (SF) : 243.4
VCLUMETEIC FLCW OF STK (DSCF/ER): 10238312
CONC. OF FILT. PART. IN STK (GR/LSCF) : 0.0139
CONC. OF FILT. PART. IN STK (#/CSCF) 1 1.99682E-06
&4/ER OF FILT. PART (DRY EASIS) : 20.484 |
ISORINETIC VARIATION (%) : 98.26
011081
Borg-Wareer Corporation
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FILTEFAELE PARTICULATE COI\CEI\:’IFATION (CP/DSC:)

e

Eﬁ""“m""mﬂm o

E!ISSICN TESTINC
FOR ...
ULITED STPTES qTEhL
RESULTS | ” ‘ ‘
SArPLINc bEThOD | : 1
RUN NUMEER. o :3 e
UFIT EESCRIDTIOP .. :%1 COKE EATTERY
- ﬂhYSICAL cowsrpnrsz
- . OF
- STACK .
CATE OF Sa¥PLING . - .. -~ . FEBRUARY 2, 1980
TEMBEFATURE OF STACK (R) ' o . 662,
VELOCITY CF STACX CAS(FPS) . - 14. 93
- CROSS-SECTICIIAL AREA" OF STPCK(QF) - 243.4
VCLUMETFIC FLOV (DSCFH) | 102=e312
STATIC PFESSUPE (INCHES Cc on | -0.88 -
MOISTUFE CCNTENT (% VOLUNE) 3.07
'} MOLECULAR VEICET OF STACK CAS(‘/“-tOLE CRY) 29,47 .!‘
ISOXKINETIC FATIO(2) . 98.26
FILTEFAELE FARICULATE’ rrzssxow pawr( /FODP) ‘20_484M“‘

0.0139 '

e

&mwnlkvwcﬂbmw\

16550 Huqnw ﬁond‘

Borg-Warner Corparation
T I T T e e vt e oty e B e
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"Ermwnmnls-amcesomuon
16550 Hegriond Aoad
Baron Rewuge. Lowsang 70808
STACER SZUPLING DATA PECUCTION
" FOR FIFEEKCE FETECD §
UNITED STATES QTEEL
GAPY, INDIZNA
#1 COKE BATTEFY -
oPFRATCRS : TESSCN - BROWMING
CATE OF THIS SPDPLE + PECRUAFY 1, 198G .
| Tocavy- s CATE : FEERUAEY 20, 19€0 .
! ruy 2 " 1 - :
FILE NAME L :_USTE’C
{ arerExT TENPEPATURE (CEG F) : 2C
'BAROMETFIC PFESS.‘(Ih. EG. ) : 30_0,
GAc ANALYSIS AT SAMPLIKG ECIKT-
(Dpv sp=15)
e CAFECN DIGXICE s 4.5
1 ¢« carccy MOWOXICE 1.0
¢ OYYGEF : 18,7
§ NITFOCEN. ' s .76.8
“CLECULAF WEICHT (DPY)':‘29.46
$ FOISTUFE THIS FUN . : 2.97
: MOIST. € ‘ATLFPTIOL :7100
2 pLS OF H20 1IN IVPINCERS s 24
®T INCFEASE OF SILIC2A GEL(G) : 9.2
VOLUME CF GAS QPIPLE (BSCF) : 51.83
FILTEPAELE PPPTICULATE
. WEIGHT IYCPEPQE OF . FILTEP(CPI) : 9.421005 -03
PFOBE FESIDUE (GN) .2 5,09200E-03
TOTAL IASS OF PROBE QPIPLE(CF) s 1 |
BLANK PESIDUE(GMY . - o 2 0 X
TOTAL MASS OF ELANK(GH) . 31 i
PFCRE CATCH - = - . : 5.09200E- 03 0
FILTEP CATCH s 9.421005-03-.,1 o
PPOEE LENCTP (IN) o : 146 e
DFY CAS rETEF CORFECTIC“‘FPCTOF 3 1,661 o
PITOT TUEE CALIE. cosf.i, T ro.el | Lo
1 s | : | - 011084
1 8

Darg-Warner Corporafion: . L
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o o o 18550 Megriand Rood
CLoCK STATIC STACK VEILCCITY  CPIFICE [CRY CAS  TEMF Ulirie S
T1+F - EFESS TENE FEiC PFES CFCP VCLUNE  INLET CUTLET ILF
(E.F) (IE F2Q) (F) (IN £2C) (IN EZC) (F°3). (F) (F) (F)

PCFT £ 1
1545 -0.79% 1%2 .07 1.15 | 625.8C 54 46 16
1547  =G.79 185 ¢.C7 1.15 626.75 61 - 48 17
154 -£.79  18¢C 6.08 1.3¢ 577.9¢ - €4 50 17
1551 -C.79 194 ~ 0.07 . 1.15 62¢8.29 66 - S1 17
1552 =C.79  19€ C.C5 1.3¢  63G.54 €8 51 zz
1555 =-0.72 197 c.08" 1.20  631.83 71 82 21
1587  ~0.79 187 9.08 1.3C 632,14 72 54 22
155¢  =0.7°¢ 19¢.  Q.ce 1.230 634,48 74 5% 25
1601 -0.79 129  0.CE 1.3¢ 635,70 - 76 56 3
1602 =-0.79 200 - 0.0¢ 1.50 ° &37.06 . 77 €7 - .24
1605 ~-0.79 200 0.08:  1.30 638.3¢ 78 58 26
16c7 =-C.7% 195 . (.07 1.15 639,70 79 59 26

FINZL CFY CAS VCLUNE  64C.97 :
FORT 2 2 -
161¢  =-C.7% 180 6.04 0.66 640,87 66 - €3 - 23
1617 =0.7% 18§ G.05 0.82 641,81 = 72 63 T 22
161¢ -C.79 1g¢o 0.04 .66 642.59 = 72 63 23
1621 -0.7% 185 c.0s - 0.82 §43.82 . 75 63 . 20
1623 =0.79. 191 0.06 0.99  644.53 ' 77 63 . - 19
1625 -0.7% 123 0.07 1.15 64€.02 . 78 - - 64 ]
1627 -0.79 193 0.G7 1,18 647.22 ., 80 64 - 20
162¢ -0.79 193 0.07 ~ 1.15 ' 648.47 = &l 65 15
1631 -0.79 194 c.07 1.15  649.71 82 65 18
1632 -0.79 196 0.06 ' 0.9% - 630.99 83 66 17
1635, =0.7% 193 0.07 1.15 .652.14 83 67 17
1637 -0.7¢ 152 6.0% C.82 653,33 §3 67 16
‘ ' FINAL DFY CAS VOCLUME  654.35

PCRT # 2
1642 -0.7¢ 120 0.06 - - 0.99 654,35 72 67 17
1644 =-0.79 189 0.05 0.82 655.56 78 69 17
1646 =0.79 193 0.C6 . 0.89  656.59 . 80 65 16
le4e  -0.79 194 0.06 .99 657.74 - €2 69 16
1650  =0.79 197 G.0¢E ©1.30 658,88 . 84 69 17
1632 -0.79 lgg . . 0.cCe 1.30  £60.16 85 76 17
1654 =-0.79 ~ 199 0.C2 1.30 661.48 86 70 17
1656 -0.79 199 0.08 1.30° 662.80 87 71 16

-

Berg-Waorner Cor . —
9-Warner Ca po:mgn_ ﬁ{-)_— 1:1050




-o;/°j-r201¢-f~¢o;os
-0.79 188 . 0.08
-6.79 168 . 0.07

e A T i,

| R 11
“-_1‘309-

1.50

1,15

FINZ‘L DFV CAQ VOLUDE

POFT 4;

e -0.79 182 f0§08_ 
o -0.79 189 - C.Q@

-130

L Tei2 =0.79 0 193 0.08

<34 -0.79. 198 - 0.08

o -0.79. 197  0.09

Cieg =0.79 0 199 0,08

-+50  -0,79: 1985 0.08
i7s2 ~0.79 196 - 0.07
i .754 =0,7%° 200 0.02 .
; :756 -0.79 203  0.03.
Poi758 -0.79 0 199 0.02
1¢00 © -0.79 180 1 :0.03°

S

"¢ CRIFICE DPOP (IN _H20)

~vp OF MLTEFR (CEGFEES"R)

*@, STATIC STX PFESS. (IX F20)
/¢ STACK PFESSUPE. (IN HG.).

*CTAL SANPTI G TIME THIS SAMFLE

2V¢ TEMP OF "STK GRS (D'CFEES R)

*G VELQECITY EFAD (IN E20) -

e VELOCITY (FPS) L

:IPPETEF QF 'ST2ACKX (IWN.) .- :
CFCSS-SECT APEA OF QTAC?“(QF)

fOLUPETFIC FLOW OF STK (DSCF/hR)

{/BER OF FILT. PAPT (DPY BASIS)

ISORINETIC VPRIATfONf(%;L_Za'-*

1.50
1.30
1,30
1.50
1.30
1030
1.15
0.4¢9.

0.4
- 0.36

FINAL DRY": CPS VOLUI E

‘0.45.

1;1172\

531 a7
-0.79%

.106
5652_3

'15.45.
1243, 4

664,15

6§65.50

666,87
668.18 -

664,44

'665.79

6§70.69
6§72.03

'§73.35
674.63
675.53

677.21

678.51"

679.77
680.55
681.36
682,08

682.95

29, 9°l

‘8.0667

1oselesof

CONC. OF FILT. PART. IN STK (GF/DSCF) :
CONC, CF FILT. PAPT. IN STK (=/nsc§)saés

:ZQO;SV

4.300C0E-03
6.17385E=-07

87 -
89,
gen

74

el
82
84
85
86
88" -

&7
83
81

84

73
77
9z
o

72
a2,
71
T30
74
73

;:::@Hmm& 7m

C lﬁﬁ
'_72~3f

16

1€

16

16 !
LS

15
16
e

16
A5
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- 'FMISSICHN TESTIKG
EOR
" UNITED STATES STEEL

LTS

L ——

SANTLING METROD
EUL NUMEER
UNIT CESCRIBPTION

LI TR 3
ik

PHYSICZL CONSTANTS

1.

Errvwanemental Seraces Omuon

16550 Highiand S
Saran Aougr, Lnufmu 70808

1 COKE E2TTERY

; OF

: ] STAC¥

i

-ATE OF SAMPLING _ : . FEBRUARY 1, 1980
«*wPFPATUPE QF STRCK(P) ' 652.3
*LOCITY OF STACK CGRS(FES) 15.45
J70SS=SFCTICNAL. AFER QF- STACK(SF) - 243.4
LCLUFTPIC FLCYW (DSCFH) 10661960
_:TPTIC PFESSURE (INCHES CF E20 -0.78

CISTUFE CONTENT (% VOLUNE) 2.97

‘OLFCULAR WEIGET OF ST&CK CAS(‘/‘*NCLE DRY) - 29.¢56
ISOKIRETIC RATIC(%) - 90.57
FILTEPARLE FARICULATE EFISSION PRATE(2/ECUF)  6.5825%

"ILTEE‘AEL.E PAPTICULATE CONCENTFATICN (CE/CSCF)

4.3CCG0GE~-Q3

o ——— ol | i m—— e —

Barg-Warner Corporarion
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]

~wITED STATES STEEL
~aRy, INDIANZ |
+1 COKE EATTEFY.

JPERATCFRS
TATE OF TEIS "'-?-*PLE'
TopeY 'S DATE

FUN &
TILE WAME
AV IENT TEVF
SARCMETRIC FPESE..

TFATUFE (CEC F)
(. Ee.)

VT INCFEASE OF SILICA CEL(C)
VOLUME QF GAS SAMPLE (DSCF)

{ CAFEQON CICXIDE : 4.8

t CAFRCN MCNCXIDE 0

% OXYGEN 18,3
t NITRCGEN" : 76.8
MOLECULAR VEICHT . (DFY) :.29.51
¢ MOISTUFE THIS RUN it 2,61

$ MOIST. € SATUFATION = 100

£ MLS OF F20 IN INMPINCEFS

_ STACK SANPLING DATA PEDUCTICH
" POF PEFEFNCE

CAS AhALVSIS AT SANELIEG BOINT RIS
- (DFY BASIS) SRR T

FILTERAELE PPFTICULATE

CSTE31

METHECE 5

TESSON = BRCV“IEG
FEERUEPY 2, 1%£0

FEERUAPY 26, 198C
2 .

10
30.43

17 -
13
53.71

WEIGET INCEEASE OF FILTEB(CRD) : 0.01081¢8
PFOEE RESIDUE(CM) 1 3.90200E-03
TCTAL MASS OF PROBE SAMELE (GM) 1
BLANK PESIDUE (GM) : .0
TCTAL M2SS OF BLPNK(CE) 1
PECEE CATCE . : 3.90200E-03
FILTER CATCH s 0.,010818
PFCEE LENCTE (IN) : 146
NOZZLE CIAMETEE -(IN.) .. 1 0.387
1 DRY CAS FETER LORFECTIOL‘EPCTCF : 1,001
' PITCT TURE CALIE. CCEF._H- : 0,81
Borg-Warner Corpdratica SR ]
s ST T Do mmTE s o
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'Ir( ':"' -1' {‘;-“: -\
\.~—’-hh Sy ~«\
E . EmmtelSMHOMnm
| : | . | _ . : _ ) ;gssan-qnmneoa m
' crocy STATIC - STACY VELCCITY  CPIFICE CFY GAS  TEEP i TR
.gz TIME  EFESS  TENP FEAL CPES DFOP VCLUME, INLET CUTLET IEP
- | (£.F) (IN EZC)  (F)  (IK E20) (IN E20)  (F"2). - (F)  (F) (F) .
FOET £ 1
E: : go0 -0.90 177 0.07 1.10 688.¢8 38 37 10,
g ggz  -0.9C  1¢8 6.07 . 1.1¢ 700. 24 48 .37 24
E: §ce -0.20 201 C.C7 1.15  701.56 51 37 24
: 06 =0.50 202 0.07 1.15  702.64 55 38 25
gog  -0.90- 208 ¢, ce 1.21 . 70z2.82 57 39 26
E: ogle  -0.9C 206 0.07 1.158  705.0C¢4 59 40 26
.} 812 -0.¢0 206 0.08 1.21 706.22 61 42 27
gl14 -0.,90 207 e.ce 1.31 707.4\ £4 42 20
g16 ~0.°%0 207 6.08 1.21 708, . 66 45 30
-{} ) g1e  -0.80 210 .07 . 1.19 70-.;.-1-' 65 | 4€ 23
\ g20 -0.90 - 201 .07 1.15 . 711.12 70 48 27
g2z ~C.S0 194 c.cs  0.82 T12.24 72 sC 26
{3 i | FINAL CFY GAS VCLUME = 712.41
g? ' POET & 2
o S .
=) 3¢ -0.%C 196 0.05 ‘0.82 713.41 S5 56 8-
E} g22 -0.,°en 19% ¢.0s 0.72 714.42 . ~ 64 56 .21
€34 ~-0.8C 201 0.05 ' 0.82  718.3¢% €8 55 21
' 826 -0.90 201 0.C5 .73 716.41 69 56 22
{3 ' 838 -£.90 . 204 0.05 0.22 . 717.48 72 8¢ 22
g4C  =0.80 204 0.05 0.82 718.45 73 - 87 21
1 g4z =0.50 205 0.06 0.92 71¢.43 . 78 . '5& . .21
: iz 844 -0,°0 187 0.C6 0.99. 720.52 . 77 - 8% .. 21-
; 846 =0.°C 195 0.07 1.08 721.63 . &0 80 23
: 848  =0.90 196 0.07 1.08 = 722.76 81 61 24
: §50 -0.90 192 0.06 0.¢0  723.°1 = 82 62 26
iz g52 -0.90 190 0.09 0.91 - 726.11 74 €4 23
' FINAL DRY GAS vcx.w 726.11
§Z PORT'# 3
' X; Q00 - -0.%0 210 . 0.05 0.82 726.11 ; 66 = 67 - 18
o 902 -0.90 209 0.05 0.82 727.15 76 65 . 28
3! o04 -0,90 211 0.05. 0.74 728.28 79 65 28
Ez 906 - =0.°0 214 0.G5 0.74 729.15 80 £6 .28
908 =0,90 194 0.0% 0.74 730,28 g2 66 28
. 910 -0.90 198 0,08 0.82 731.13 84 €7 29
- . €12 -0.9C 199 0.05 0.74 732,26 gs 68 29
& 914 -0,90 198 0.04 0.66 733.14 85 69 30
- S
| @(g_wmmr Cafporqnpp N - ) 5 1 l 069
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g"":"' u-u:'v--a;w:u-r—v—- «r---m’
o T ‘ . . nL e e BER : ‘ . o '&mmm‘mmﬂogwu‘am )
916 --0.90 199 .~ 0.C4 .. 0.6€ 734,08 86 - taTsBHgnanafood 3
918 =0.90 200 ;no.os‘:fw 0.74 735,02 13@;4.-““ﬁ“”'“”?%3“
220 -0,90° 200 . .:0.02 -]j_n'4ol_ 736.01 .86 71 .22 %
°22 -0.9%C. 187 0,02 i 0,48 736.%0C esg - 72 .32
S FIhAL DFY CAS. VOLUtE_',737.67“ Lo | ‘x'f

'DOFT 2. 4.

930 -0.90C. .201 0.07 - NI;15 737.67 77 74 2¢
932 -0.%0 ~ 203 - 0,08 1,22 73e.%¢ 8L .74 37
¢34 =-0.9¢. 206 - 0,07 . 1,08  740.15 .84 73 <.
¢36 =-0.90 207 . .0.07.. 1.08.  741.35 85 72 40
938  -0.9C. 211 0,07 1.08.  742.%4 87 72 42
940 -0.90 213 . 0.07 1,15 743.71 .88 . 72 . 42
942 -0.90 . 214 - 0.10 ©  1.65  749.00 90 - 73 0 4
$44 -0.90 . 215 . 0.07 = 1,15 746.38 81 74 45
%48 -0.%0 214 . .0,05 - .0.82 747.57 21 75 - 43
950 =-0.50 215 © 0.05 = 0.82  748.65 91y 75 46
$52 -0.9%0° 210 - :0.05" f”wq_aﬂ 74S.69 92 . .75, 143
54 =-0.,9C 173 ¢ 0.03 .. 0.492 750.76 900 - 76 43
FIhPL DFV CAS VGLHUE;ﬂ 751.63 I

AVG OPIFICE DPOP: (IN Hzo) 0. 9466
TEVP OF MITEP (DEGFEES P) L :527.8
AVG. STATIC ST® PRESS (IN HIC) & :=0.9 .
AVG STACK PFESSUFE (IN EG.) 1 30.363
TOTAL SAMPLING TIME THIS SAMPLE : 96 :
AVG TEFP OF STX GAS (DECFFES P) : 661.7 ./
AVC VFLCCITY FEAD (IN H20) - = :0.0573
AVC VFIOCITY (FPS) o+ - . 't 14,32
CIANMETEP OF STACK (IN.) 2 211.25
CROSS-SECT AREA OF . STACK. (SF) :243.4
VOLUFE;PIC FLOF OF STX (DSCF/FP) 9000600_w

CONC., OF FILT. PART. Iﬁ,STx_(éR/DSCé) 4, 200005—03‘
CONC. OF FILT. PART. IN/ STK (2 /DSCF) : '6.04292E-07
§/ER QF FILT, PPFT (DFY EASIS) _5-:'-'9828 '

IsoK:NETIq¢VA§IATIQN;(éﬁ'_fgf'} : 101,07

L

) 0

Borg-Warner Corporafion :
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. ,.-!"""_ Pty oy m e oL
] "F ‘\K..\\‘ .
E\\‘-.:') ll;i 4;. \‘\"') ]
’m*-'-::_*:_m‘”‘“.a
Errvvonwrvental Servees Drasry
14550 Mugniond Ao
EMISSION TESTING Daton e, Loumona 10608
FOR
UNITED STATES CTEEL
: | SAMPLING METHOE - & 1
FUN FUMEEF :2
UKIT CESCRIPTION +21 COKE BATTEFY
PHYSIC2L CONSTANTS
~OF
STACK
- OF SAMELING . FEEFUREY .2, 1980
- . 7¥ATUPF OF STACK (P) S 661.7
~*ITY OF STACK CGAS(FES) 14.32
3-SECTICNAIL APEA CF QTPCK(SF) . 243.4
O STPIC FLOW (DSCFE) : $$006C0
- ~IC PFESSUFE(INCHES OF H2C Lo -0.9
-*"ps CONTENT (¥ VOLU¥E) 2,61
LICULAF VEIGET OF STACK CAS(* /‘—NOLE GEY) 29,51 . -
CYINETIC FATIO(R) 101,07
.IIPABLE PAFICULATE. EPISSICN RATE (2 /HCUP) 5.9828

_'.‘“‘?-.BLE FARTICULATE CCONCENRTRATICH (C'Q/DSCF) ' 4,20000E-C3

e o,
W - " i
£ ¥rer Corparation

e —— - 3 .
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ECP FEFFFNCE METEQD 5

UNITED STATES STEEL | o
GAFY, INDIAN
£] COKE ERTTEPY

OPERATCRS
CATE OF TFIS SAMPLE

I  FPEBRUARY 2, 1980
TCOAY ‘S DATE

PUN % 3.
FILE NANME. | P USTE32
EIENT TENPERATUEE . (DEC ) 10

H 300‘43

BAFOMETRIC PFESS. (Iu.xnc )

(PRY’ BASIS)

§ CAE2CN CTOXIDE. 4.7

Tve w00 T

% CAREON MOHCXICE G
1% oxverw .18 0 -
1% yiTPCGRY : 15 77.3
ICLECULAP vaFHT (DRY) '3 29.47°
t MOISTURE THIS PUKE v 3.07
1106

$ MOQIST. € SATURATION

3 MLS OF E20 IN IFPINGEFS

s 21
WT INCPEASE CF SILICA GEL(G) .15 -
.4 54,1

VOLUME OF GAS SAMPLE (DSCF)

FILTEFFELE PARTI CULATE

VEICET INCREASE ov FILTvP(GRr)”M

PITOT TUEE CALIE. COEF. e.81

STACK SAMFLING DATA REDUCTION =

TESSOH - BROWNING

FEERUARY 20, 19807‘¥

GAs AJpLysrs AT SétﬂLI G POINwa ﬁf 

: 0,014097 .
PROBE RESIDUE(GHF g : 4.32500E-03
TOTAL MASS OF . kFCEE SAFPLE(CI) 1 '
BLANK FESICUE(GI) - . 2 0
TOTAL MASS OF ELA?K(GN) s 1 :
PRCEE CATCH + 4,32500E-03.
FILTER CATCH : 0.014097
'PRORE LENCTH (Iv) o : 146
NOZzZLE CIAL'ETEP (IH.) - ‘3 0,387
DRY GAS METEF copntchOh raCTop : 1.001

. . ' '\ S5
L-w-j“!v-ﬂ-,. . z}“ m‘

Elmrmml Services Orancn

16550 H-gh.lu-vd A,

Saton Aouge, Lau-mm 70404

Borg-Warner Corporation
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CLCC® 'STRTIC

STACY VELCCITY ORIFICE

st N s o

. TEME

p——-—'o‘----—-l-u—-n .b.!m )

.'.‘fa\ si

'ﬁ”

j‘\"“’-?h i’

57

m._..m

Envirrwramis! Sermcr Dtvison

16330 Highiond Ao

Borg-Warnet Corporanoﬁ‘

- | DRY GAS jashdws dv-Reae
E TIME - PFESS. TEMP HEAD "PRES LIQC¥ VCLULE INLET CUTLET IFE
- (F.rYy, (IF B20) (F) (It? R2C) (I EZ20) (F©3). (FY (F) (F)
‘ POPFT # 1.
1500 - =0,88 205 e.0¢ 1,36 754.90 46 43 30
~ 152 =-0.88 - 212 0.08 1.30 756.14 51 4 33
E: - 1s0¢.  -0.38 215 0.07 .1.15  757.49 55 44 34
{ 1506 -0.88 202 0.08 1.30 758.60 55 45 33
-~ 1568 = -0.82 201 0.08 1.30  75%.83 59 46 36
£ 1510 -0.82 203 0.07 1.15  761.0¢ 61 46 36
L 1512 =-0.68 204 6.07 1.65 762.2¢9 62 46 - 38
: 1514 -0.,88 = 204 0.03 0.49  763.44 61 45 38
~. 1516 -0.88 206 .02 0.36 764.25 60 49  35°
_ E;f 1518 -0.88 207 0.02  0.36 764,99 61 50 33 .
1520 -0.28 206 0.03 0.492 765.59 64 51 34
t 1522 -0.88 . 19¢C 0.02 (.36 - 766.40 64 52 33
'Ez: - - FINAL CEY CAS VQLUME. . 767.08 3 .
. { - : '
o .
R PORT £ 2
o} 1530 -0.88 205 0.06  0.99 ~767.05 S5 53 28
o 1532 -0.£8 205 0.06 0.99 768.23 - 60 55 30
1534 =-0.88 208 0.55 0.90 .769.32 . 85 . 54 30
3 1536 -6.88 210 0.06 . 0.80 770.48 ... 66 = .55 29
E} 1538 -¢.88 212 0.07 1.15  771.44 e . 55 30
S 1540 ~-0.88 213 0.06 0.99  772.59 70 56 - 30
o 1542 =-0.88 213 0.07 ©1.15 '773.70 . 72 56 .. 31
EE- 1544 =-0.88 214 0.06 0.99 774.98 73 57 31
B 1546 -0.88 215 0.06 6.99 776.01 73 57 30
‘§ 1s48 -0.88 216 0.06 0.99 777.13 74 58 . 29
E 1550 -0.88 2186 0.05 0.82 778.33 75 58 29
LYS 1552 -0.88 174 0.04 0.66 779.28 75 60 27
k) FINAL DRY GAS VOLUMNE 780.1°
PORT 2 3
1600 -0.88 198 0.04 . 0.66 780,19 i 56 23
1602 -0.88 203 0.04 0.57 781.12 63 59 28
1604 -0.88 206 0.05.- 0.74 781.99 65 59 29
1606 -0.88 208 0.05 0.82 782.94 69 59 30
1608 -C.88 209 0.05 0.82  783.97 69 60 31
1610 -0.88 211 . 0.06 0.99  785.Q0 71 59 - 33
1612 -0.88 212 0.06 0.99  786.10 n 58 33
1614 =-0.88 198 0.06 0.90  787.21 72 60 34
E 511053
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3 €3

Afiﬁl 3

©200 % 0.07
205 | .07
204 0.0
165~ 0.0S

1616 - =0.88
1618 -C.£8 .
1620 -0.88
1622 =0.28

209
213 .
206 -
200
204
204
207
208
208,
208
167
109
FILAL

1630
1632
1634
1636
163¢
1640
1642
1644
1648
1648
16350
1652

-0.88
~0.82
- =0.E8
-0, 88
-0,882-
-0, 8¢
-C.88
—0;88
-0.88
-C.68
-0.88

C0.07
‘g.oe

0.0z
0. OBHW

0.08

Cg.02
DRY GAS

AVG GRIFICE CRQP (IN- on)

TEMF OF METEP (CEGREES F)

AVG, STATIC, 3TK PRESS (IW FZO)
AVG STACE PRESSURE, (IN EC.)
TCTAL SAMPLING TIIE THIS SAVPLE
AVG TENP OF ST GAS (DEGREES PB)
AvVEG VELOCITY HEAD (IN E20) .
'AVE VELCCITY (FPS) - . .
DIANETEE OF STACK (IN.) '
CROSS-SECT AREA OF STACK (SF) .
VOLUIETRIC FLOW OF STK. (DSCF/HR)

CONC. OF FILT. PART.
CONC, QF FILT. PART.
'#/HR OF FILT. PART (DRY BPSIS)

'IsOkINETIc,VARIAbeNf&%%

|

‘0.08

"'1'15-‘

 FINAL DEY CAS VCLLLE

'Pom; 4 "

el e i

. 0.07
C 1.5

| o 1.30
N 03__. 2

0.06 .

VOLDLE””

40 . gp B0 &% 23 SE AN sk BE AE

IN’STK’(cé/DSCF) :
IN STK (“/DSCF) 3

1.23

]619527 ?

"
VSN

‘#:\-' Y,

\‘ ‘;‘ »‘..‘_.{fq“
mw
Emm( Servrces Orason )

il N
"\

1yt

i

73 . je8duonendsead S
4500 SRS
75 6L 38

- 788.28

1J15 789,47

0,99 780.70

0.82 . 791.82.
- 792.¢88

56
61
65
67
.68
€9
0
: 70
71
T

762.886
794,10
785,322
796.556

- 797.82

79%.08

£06.28

£01.93
802.77
804.04
805,25
806.48
807.1%

1015

1.30
- 1.30
+1:23
1,15

1.23

1.08
0,99
0,37

'520.,5

300365 el
‘96 o
_a62 4

0.062

14,93

211, 25

:243 4 ST
10258312

5.20000E-03
7.50723E-07
77011

SiLzs

B S SRR
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EMISSION TESTING “?"”'“”“”““
FOR
" UNITED STATES STEEL
RESULTS - : L
SAMPLINGC METHOD. : 1
PUN WUMBER 13 ; : :
UNIT CESCRIPTION : 41 COKE BATTERY
PHYSICAL comsmu'rs
OF
STACK
DATE OF cAHPLINC C FEBRUARY 2, 1980
TEMPERATURE OF STACK(F) - . 662.4
{ VELOCITY OF STACK CAS(FPS) 14,93
§ CROSS-SECTIONAL AREA OF STACK(SF) 1 243.4
 VOLUMETFIC FLOV(ESCFH). 10258312
STATIC PRESSUFE(INCHES OF E20 -0.88
MOISTURE CONTENT(S. VOLUKE) 3.07
"MOLECULAR WEICGHT OF STACK CAS(w/r—FOLE DRV) 29.47°
ISOKINETIC RATIC(%) 98.26
- FILTEFAELE PARICULATE EDISSION RATE (% /HOUR) 7.7011
FILTERAELE PARTICULATE CONCENTRATICN (CR/DSCF) ~ 5.20000E-03
01105
N ‘, y
Borg-Wormer ¢oé;$9ror|¢n :
gt e g s e e L LT T ST o S T o S S S TTTTTRY



R A U

- - R S WO, SR DTN WUy N JRRURNY 1795 PN o) et R
f w0 i e . ‘Nw\»w., -1x4; E R e ..m u. d12071100 ¢
® N B _ o Jm:m. : sw.m.mw@:e\‘ WL .
: _ ey ] IR N IS L&w aﬁaﬁ: 50t e hd L D
B - : LS T I oy -t -l =via J_.... - K i . ¢ . 11“ .- _uu‘w.
E - v ) B =. o 3 . .“_== _.w,:.‘.._ VAN LYSHO. :_u.u; _‘.\ - R .~. | au_uu._gou zu:i.;
- ‘ : k¥ [1h TEHHS S s : 13D VOIS P HI0A - | oo doawmoa
N u‘ e | - Eoz_.:.._ | ‘ R
R T T Y T I ol ey b
_ S LR S Loyl S o R R e |
R Nt B/ A W41 S5 1A 5 Sl SN | .y 2 e ot B a1
SRR A TS JoL T SIS 8970t | !__m.c_.nwﬁ
I 0L 55775 el e | 29l
D sl Joe 2N IR AR AT R Y (o<
A SN =TT L% I AL v 472 IR 1 2 I IR N =
N 2 N T FARTE, A i A Y 70 ) rest
&: S lZ o =l 1EA re gl 1¢ .Qw%.. KLa | ﬁw\i ) mn\m_rh_
NIE Zz o [T13 RN ? u_ T2 TR 5o | 9h K531
[ . T 0oL IS DT\ bzl | ST o7 .;__\E._ IR ISl
|4 crl et L oS 1) E»__.?c_ AT AR R TS
SN /A A A NSO,/ % 20 I8 A& N 1) 5.4 G .. Y IO IR 1 B
I A .\..\.. ..\v.ﬁ_w NNz A AT R 1 {514 T A B I T A ) | I
o _ BT Y R . . ...5.._5 n_......._:.t Cen'ga)  [QUISTQ WALV ¢ .7 Y AJS Ttn | oouren ] et | wagun |
| wnnoya |20 ¥asHaaHED XOU T TNV VS §V0 o:.__,__. ALIDOVIA ¥OV1$ avis | QHTNYS [ 3su3Ava
.+ dWnd ] wd_hm_uo.] HALIW YO AUQ 1V HILIN . ] D I
- | auntvyaawal TNLYUIGWIL TTIHVS §VD R e S S T
WILRINIIN0 :
v _UATSIU .
_ L e__:_wm_“ xo.m__ E:m.:_ \ T E ? ‘ oz X01 CEIE L _,___e:__ua_ :E_u_‘._.‘_‘
._ _,,‘E._:. ] = TS =u:m_=m_=9_,_ - ~ r 0N X0U 3VWVS -
i [ Do {51, ‘ A ‘
' [_ECZED nonn duvy | \NNWM._ “YILINYIQ XIVLS o NRH

LINDHIA “IVHI)

Sz ﬂes ,Q\

E

HISVM J00Ud

; :wbi

1INV

UILINYIG FIZION

um:._ a\ \rm. t _ozv_u.\:‘ ..

. 8w °g31331100 ILVINDNLUYY SO LNDNIA

FLYH LNDIM wnmuoza

_\ﬁ&ﬁn?

P 5]

CE b

)

P

PHV ¥313M

HOLIVL D).

\\\\1 mw..m._ ‘I119M37 300Y HOLYYIHO
7~ 91 "I1L9NT) J00Ud
_;:L 5,0 o TIO0E Homwm)
TR Gz nIIUNsIoN aiwnssy P f m v HOILYDO
“SQ D JUNSSIU DIMLIWoUVE L T m\m\ \,ﬂ Y0
T AEg, LYWL INSIGHY i57 xw 1W 3 ANvd

&BLE



. 2 RN I O O .
© : : LI e . “IYHIL —
PR v I e e 5 " T _
—— n o 1% Too Tam 1 nevansvantvsvo |, o r | ”_E.,an N [P w.w_.
L o . ] ) . w . : '
e | - o v I Aon | 010017 40 UNT0A 2
- ‘_‘M__mm _ w«Mv . . o _m :,m.&__w . SshYy : moéuil.
N ER e SR — R N R ‘ - WIOL Ay
N 7/ ont L7 73|70 <8 |seelso” |15/ Lz bger - |
S 2R N Pk~ 7 5 Ihias sTThIC 207|280 | S |
75 S N2 W 1220 B = 1% 28 VA 17 T e 5 ) A
o= | &7 Q\m:\ A S S A R S A A 2 e T I | dilh
= 1. £/ S N/ N P 12 )7 4 B B L W SLT N ¥
=3 AT A .S AR P TARAR 7 Y
23 2 A 2 s 7 A A S A e B i g..»&f... T e
- | b/ 5Ll 2/ AR R X AN T [ ThT e
7 o 008 [ | sC | ekl | |eee| 59| eb]
L\ ez | T |2/ | 2l | Wyl 1977 e 3 o
2\ ze | wef | £ Tl RN N B A oA B Y i
-+ | £z | 10% ) Xz (b ob)” qr o [0 | gl | SI7AY :
! St RS L de Ly 1 ey | oF tea)  1aIMSIO WALIV( gv Ay Fav) <) oy & oweet(e) | owaowen |
AAA [ sy w | U20HIAW 1Sy | BUNLYUIWAL R | u_..m__”z_: Stoion gy ?:c\u_m_"_.:._ mahsn_h__ﬁh _m_mq__n_a“hm e | ‘twod |
.ﬁ”NH A |u0 w__ﬂ_..#w_."_cu‘ X0U 31Jvs | TdHVS $Y9 0v) ALDO3A YOViS onLvs ozd.:.:q asUIAVUL \
_ ~ svo 40 UILIN SVD AUQ LV . EREL | _
BUNLYNIdNIL JuntveaawaL s svo| | 30U _ | o |
L 0 Pwinauaadie 1 : A _ ‘
©3UASSAUd - o s : S .
o " oMLL3s YOO ILYAN T ‘0N X00 ¥aLaw: . " Nolw3s ssoud o
o __ ‘ ONILLIS YBLYZILICOUL - \ 0N Xou 714V o : |
HIVD LNDER - ‘ :
LNEAN FUVL ..ll.lﬂwl..__ "UZLINVIO WIS @Q:o _%,\:\.m _” - o .w..,.___..,_._e :
:a_.é Jé: T T " UALINVIO 312Z0M —oovls - |
\ 3doud | uaLd 2TdNVS - \mun _ \ w. 7t
’, - s - LTI . . L._n
021031105 3Ly Iouuvd do won | 0§ 9 }HLONIT 200U hﬂ&.&f& S&h...h Y0LY¥IL0. 4 oman:
3L z:s_”_z SOV 5 % aunLsion amma_z_ ~7 Z zo_:uo.__ o
1 mw ¥OL1OV4 D 5L 3UN§SIYd JLINOUV /d :\H e e/ aiya et
EN/14 Qme, . 500% o ‘@m\\\ﬁ
| 7 &m \ WY yaLan | N2 m:spémr_zmh_hzuai TP 5 .‘:_3._ L
.“..v.l\... . 3 m X “u - -, . . - E . ey n”u s

___1%3.



(SN .}‘

L4

¥

vtﬁ W? ..K,.“ ﬁﬁw

t.

_._;:z_

'_5:"_

wlod

WL

a. .
RALILIEES

- du VoIS -

._ €

l

_E n:_.:._c>

E_u___&__

nu m_.._._ou HILYM-
c.:c: E 0] m:._:._c>

AT

_ . o, ‘L%_.\\_w‘m.._ A |
) N i T wn S, 1 7 e B/ 71 M _ ‘
S S R %\ m\v T : _Mﬁl‘_m ‘ w:\. wg_. _.Em i
ey 9/ B s on._\ u R ANA LT {0t 4
R .w\ . gz e &_NE »wd. A2
5 7 2 P %\x\@ B VAL & R & 78 ey )l o
Sl n\ T s L _;x.s k& B :.? ,\ e st bl
2 (s | by \m\w LU I57) A2 AV A2
| - a.v\ Xbe | 8D 2R I RS b Yt 90 2]

-
: o._.;

ﬁk\m\ L@

.f\_

|9 7557

287 |9t

G0

zuo:_.:.: a.«,.
HO YITMIANOD
R 1 FA'E |

Y9 4O -
EEIUSHERNET

u==_.<=m_m=m_h
X000 dwys

Tt (i 0wy

.._.w.-_._.,:o 13

M3Law $vo A 1Y
FUNLAINIL TTVS SV

mgéish.:ﬂ:.:gi>_

JWNTOA
Adnvs svo|

ot
v

wRLaN
A21NMY0
SSSOHDY

.:..:...auzn_

,_<:_3._H_u__a

Caep Cavi
ayan-

1 ALIDDIZA -

NIVLS

AuNLYUI4waL

JuN$§3Ud
u_::w

ux_.-._z.sn

R m\ \w P A s | I D72 ) T A
sbaub aﬂ_:.a i_.hz D T oty MIHON

1H10d -
DSBIAVYL

LIVLOL

HWVD L3R

JNDEIA GINY L

I o LHDEIM WY

v I00Ud | wiamd | 2wy

m _ e vy EEE:: V_u«:‘_

———Tr EEzsa 3:2_”

EAiA

wAILIFVI0N ILYINIILUY S 20 LUHIM

UNILOHA T 200U

Jivy :B_..; $53I30Ud

Hﬂ\umm

w m \-— H—OPU{.BU..

R . F]

-._u : LSRR T
.

Y/ Qm Y] %
5°C
5070t

P
o

% “TUNLEIOW QIWNSSY
JYNSSIU u_EusaEa

u;:_ 5_.-.:3.. ..:.u_a:c.
-’\. @ r u‘ ‘ _

u_.__:Ew on_uiu:_

ai e LB

: __.cz xoa 5::._

iR

oz xca m:.:_ﬁ _

e

\..:\._w:u 17y
if

| _Qt_wﬂ

.\ 1 ? "OH ROY

T " ‘0N g..z:
EE\TQM_ __o:a.u..a.

~fi7 zc_:uS_
m_rﬁ ,:\%~ |

o8/

N

1 s

m:.<c

._.z<._n_ T

~a -

L.

1 uza__a:: 150

1L )
oA e

[

DHvenity

B

. r

U NDIADSSSOND

@ .

NOYLS 40 JILVHAMDS °

e I

o~ [

[ —

.



. e _ y R B e N N N R TR T SR ER N RS 1N s
@ ST . T 1 v e | LT m
_ N _ _ _ 1 I & | | Twvha e
S T oTea T oo | amm LNA %I INSVAN LYSHO ) BTy ¢ oo v PrI
SR o : R R i (1111 T e 1 oaamea w3y O -
RS LU R , T o Spaovorus. o W ANMI0A 0 | GIn0I 40 AWNTI0A 1 :
o o e 00" UIONIINI “ _ |
_ L 998 ) bbb Y gty e aovifpy __
g L 1 R o awier ]
— + 5/ _lx..\u.&.u\ cl | .x\wu _ .mQ .w.*.\ - .&ww.l oM <o’ asl B 003} Yi_ ‘
£ 97 AR [ 7L I 54 1 DY i N 1 74 S SlLifn __}°
- AN Vi YOO L X R 22 ¥ AN K T CE 2 =l N R
5 VAN el | 7LV Co | CESY N,Nz n.:._q O olC 4 rhSliho |y
BESNN C/ AN N /7220 S I S 7/ I B YA 1 Il SN2 2 I s 2=V A .
- A =522 P = W ARIAVZAEB I I IS N
I A 2 A2 L I I 5 I A 1S TA P I 22 R I B Y Y 91 ) ;
=2 ‘\.x_\] IEI YR LA H_Mq;w‘m.u R EIANA A2 BRI IR |
5 7 vz A 2 O L W WA Y14 R B2 N T AL m
-5 s/ Cel | 24| Z8  |wetd et gm 2 k] Tl ll¢ |
=3 II Ghe. | ZC | 1& |[Yrwma| | =1 i 2 2 P [T A |
5 9. Sshe | gL |l | 4Ek2A <l S& Bo’| 76! LU- T2z L] T _.
sd) abnut | 3 Ju TIPS SN i {wa) 103530 WALDY|E gv M) (Pgv) - 00 - | W'ne v ia) | y30nnN i
W04 | &ygow | ¥IOHIIW LSV | IUNLYHILHIL "_L#S: 4 hm_..z__: ARNI0A " _,.mwﬂ_&_w__“.,_s_ .u.z_.:ém_._rw_. qunssaua] 3w | swiod ,
wandva |20 UISNIANOD X00 3TdWVS | FHdwys svo o___—_s | arpoiaa YOVLS SayDs | ONNdwYs | asuaavar|
dind ﬁ_%m_uo,. : : HILAW SYI AUQ LV 1. waaaw - o
BUNLYUZAWIL | : JUNLVYIIHIL ITIRVS SYOL ww%__w_w _ ‘ B
C U Fvinauagdi S .
JUN§sI0d . -
. ||I|.||.|¢loz_....—mm Xou yiLyah .. - - I "ON X049 m_w._.m:.- o L .“ . < HOKLDES SS0u)
ol _ — oMIL13S ﬁpﬁ:mcozn_ — ozxom TanYs - .
HIVD LIDI3N ‘ ‘ ~
THOTIN VY ll.wlqml. 1 "YILINVIO NIV LS | vewﬁ__ & ._hq— - -ON NOY
e LUV YW, —— | "Y3LINVIO FNZZON’ "N YOYAS
SYm 3a0ud | waimd | andwvs - | wmm \ H ;O
SISO IO 0 ok | 058 t"HADNE Y 30N rswwR mW@@@ ﬂ“m._.. ao:zm__ma‘
; .ﬁ .... Pt ad t.... ' .\-_\- T ma—— T —— 3
o Cae Ry 3 .,‘ _.._::5:3,._32 M?..H EL NoLLYDOT . 1 |
“n L .._ ) ) e TN P .J. :...... -_.n.ﬁ:qn. .. - S \.-3 \QN H—QO . . - _ _
. ° Lo , -. r.:.. LT ,. - ‘..u...!.d_ . . .hl ..\_—‘ p— -SJ\ ) S - uU‘hﬂ 3”-.—*‘3 h.

1 -
- s TR T T .H , - e
. - - e

- o




i

L T AL L U S T ) RN

a\.

:‘

Wiler

1

=7

i
C
4
1

._ﬁh_:_

ol

_ > | 3w
SINMRY. - e e

- T ..::ﬁ: Lvsyo. e A

TR

Pm;

430 vorns-

e awnoa

HAZHIHI

._©

| aqavavior waria

| “owoiy 2o 3Imnoa

was_uiﬂ_

TAviol -

&l

[
By
Tt

™

o
T

s
i

1}

PR

|
T

A
R
L% A
— s\.‘:
St

e Ny

i
Ll

N

{ m——

fi—t70

—271

LA )

e
i

%5

17| TSYY

s’
%hb:

J.
b-‘—u....

r{-ﬂ i

;u

Eo..{.

»‘ nw._‘_. . .
L3

.‘az “n
- | wnnova
] dwnd

YIDHIAWI 15Y)
HO ¥ISHIAHOD.
CDNIAYE
SY9 40
u==~<=u¢=u~

‘ 4o .‘
JUNLYYISWAL

1 | sunvaadnaL 3vawvs sva |

X00 FTdWYS :
WILIW SYO ANG LY

1 - auni0a.
| 3amys svo

{03 =_nwa WDV

o' -
vy

_ TN T

Rl T 1 E 111 S I

e sy L e

MR I CEHER AT
-] aunssaud.

avay .

|¢ay S A Cav) | A D)

ALIDOTIA:

uz.._._.<zwn_:m._. .
zu<.—m .

d oty

~ 3unssand
JHYLS

) -:E ﬁ..:
117 S
ONINdWVS

© y3aanaN
ARIOd
m_Em.:.E.

_uz,_:m: X0t yaLvan

:&.

uz_._._.ma =u _,<w= m:_c:.._

o ,_:E

Tvo tonm

N.&m«,

1918 JHYL

oz Sa zuhuz____.
cz X040 m_,_.*.__znw

FHIEIA YN

“ EE_.EE zuwc..au;u J.ﬁ c\:_\hu "

.L h&ozzsm___

ISV m...:d:n___

SHIAIMN

4 DNJHYS -

....||1,.|iJl u .
3T ! .Gh__.é_a_._._Zczm

bw 'g31337100 LV INIILUYL 40 JHIIA

LYY LHOIIM $53208d

.uu_\u mq

QQN\W 9] MO._.U.<u— J

Jw&.m T ...: HEREL
FL

\.\J r ]

[Il\,rl.il!l

LN macx._ DT .9_. 30 7 QQQMA 3 H._Eém_._c

llIﬂdw\'u % w::h..._o...__ au:...mm< (Q\{ _QQ\

h o

VI NOIYIO0:

g uz:anucn__ u_z._.mzcz<n

OW\N\\N m._.<c )

‘I.QNlﬁlmz:h<zw&=m‘_..hsz=< '

..‘,1_

H.£|_.uq

=37

W

L3

SO hz<._n-

J_H_Haﬁ_b

SRR T T

‘ ‘ozv_uﬁ.a

| Houds s




(A

AN S R Fe umumme B RS B R FUWA Ll R RN YW

" T u.u_/.-._..u“:,uwu oDYam -:_@ T 7T T 3 T . - ~- o GI11oan m.x.rm«.”.“n_.n T 158
0 o . £ 03153100 aart
) '3 1L e
"y _ N 2 1 _ 1 .. Avilld jon)
_ e I'mhoabio ) toy Dowin | tesawosyawavswo |, * -y €t __ W
S . S D TR auonan _ 431231702 ¥IL¥A
RIUEEE LR : _ 139 YIS i 3RnI0A QINDIY 40 3810
. S . w‘.\.n.wm B EL : —
a0l A% Wb LT Huan
) fa ] ¥10)
. ......Fﬁ..... :
S ey s | L B g TR
B L P Ay ﬁﬁ X BT .
. oh B XY ARV ST HETT v, o KM 2 ‘ [ V ia
Y] - R 21 A e 1R B I L &1 1 Lokl TJob_ [0
- = = = . Lot B Bt Xl - . |||\ﬂ'l
@m . _%N - w_\ﬁh«ﬂ 19 | %ml \wa_.mn“ mﬁ M\. _va. ac
; - /7 Pe } £71¢H | ..
m_m \m L m. mm [ EE «&Nm 5| EATR
a'h Ik 250 de 1T /9L bl T bh | Th'> v
72/ A A X 8 A 8 . W v i 4
OB|_P hhi J5 %u_..m\w BT _ A
0h I piy 85 bl | bt 5H bR R /KK N A Jeg | ¢
/¥ ) L h¥ 35 | by | OhThlE AT RO GBI s | @
0% s teie 79 85 [ 1AL Lo T 9 7b] QEL I
B P M 4. 3o et "0uy) 2o (twy) | L BOA) |OTBISIQWALDY |y p (Pav) | Ao G [ fotren ] teee) - b gzanne
- {aoom3a | sy [HIDNIgN 1SV | 3UNLYEIANAL T g |- awntoa . : : s 3INIL 1NI0d
1P g Luo uasagion | xoa muaws | LM | TN gaamygevel 0NN} A AL | A vts . | onrlanvs | asuzavy
dHind _ma_m__iu_mcﬁ - S0 f o u3iaw syg awa Ly o ol LA o . :
Junivaaanar |- FUNLYYISNIL T1JWYS SYO |- - wwm.“__w_%
_ T o SN SV IRIEER I
© ) 3unssadwd -
‘ . ‘Il‘wtl...lwr..e:_tu;_% yagyan \&\u ™ "ON X00 H3Law . NOILD3S S50¥D
! avlor S | T OMILLES ULV 300Ud o OIS o~ : _
- HIYD LHDETA - - . . oo L — sv0 J )
FIRED ELRS T .uuh_f._a ¥oVis T “ON Ny o wwania | _
_ SRIALILLL 7= "v) ‘Y3 13NVI0 3TLTON [ ouvis o .
wevmaooud | wzna @wns | g T o L £ 4 ._
B ‘031037100 LYINDILUYA 40 L1013 | | NN 0088 AVTIEEG T EABE ] IO, e A— T
" JLYY LHOIAH $5350Ud — § 'JUNLSION GIWNSSY. i T T g ¥ 5 NOLLv20D AT =
. 52! 77 YOLOVdD g o_om m%auﬁ_ NULINOYVY 5] S A oyt =
‘ - L. _— \: J-M &.._.... uar o a e ,.o.. w‘—..ﬂu_%..v—. IN? “.ll._ !l..dl.‘ﬂ.‘-_\.hﬁ.ht. ..Ml.l”ll.utﬁ.. |znn—m .”lra : “._l..,.l._\ﬂ ..‘ll..-\_.m.n—n.., \5mx. - r\ll\
...... B o N et heamnt o L aamennd st et et Fn\ - : K . A



g

¥ NI

) ARG

_‘ PR N i

.:_‘@ y
- £ o T et ensn
. _ _ : ‘

l

=11 5um ey
N e T
g4I19317100 ¥3ILYY

| QInon 030704 _

abRany

BTEETIREIEVETR IRRL S JE SE {
- a9 Yo @ INAI0A

C o yorus e IWAI0A -

- 4 TR = 1 B

A

S vlol

, £ _ %W_r — (o5 T
a- & ceZ | Qlﬂm;v. 1 af 1 @ll . m:u(_ (2 ¢ oSk
T £ %mem. __qnj m___m | - Qwa. A
WY A YA Y] ) Y/ L A W A |
- e \ m - \'&Nw N - N“!l.m\m.wq m Q B m @, 1A DS - [ In\m\....u
> 19c | A9 7l 3

T
=

‘_ o777 |
i I N T R Y R L A T A

=

a¥
ol

N

o

™

N ‘
i o
L\L..

B

S

L

— pe———lty -

~TH

LnY
134
s
i
(A G
o+

[ : _ , PR 1 Qe

H e | g | e Lageegiy | ey | corea) {e3msae WandY[gvayfav) | et [ fotiewn | o) b waonnn
aoman | oy Jusomait svr baunvaaanan PRl ed? At | ammon | ol .ww%m____:___ﬂ |aunavyadnan |- aunssaua) o AL 3 A0l
B o e e B A E T e e R

Ny
o
T
D
~S
sy

™ m_h_m.:"‘wo‘._,_._‘ F oo |- uaLaw sYo ANa oY - |- T MR TH T | )
oo o feenaveaawar 0 T [HUMYERINIL AdMVS Y9 | . SIND
SRR B 1T E T T R |

| S owNILLES X0 VALYaH — 7 \V TONXQREIAIN - . U NgIdas sso8d

— Thavo tiioas _
I R LI TE L LA T
: TLIOLIM IV s : . : L

— LUV WIS b ™ w1 'yasanvia 32Z0N T owns H
NSV 300Ud | UILUd | 37d0VE - #gE . o SR - _

i . : — T T ST T S voLYyado o[ T
6w '03133 7100 3LY DMLYV 0 INHIA LSRN 00Uy v i i T L e g5 7 L ¥ oo, — 1
— BLYY LNDIFARSSIAD0UL _ }

T OHILL3S E‘_:.u.:‘m:___c:ﬂ_ > _‘.oz_‘x%_m.ﬂi.ﬂ

. o - L svD
DHKNNY - 9viwaenisio

| PILINVIG VS

: u..mz:.._.waz a3awnssy - O N7 hiyg MOLLYJD? . S
j Py 3 T HO1J¥d4 D FUNSSTUL JIHLIWOYYD - Qu_ .ﬁ\ 7 . RN P
_ : 007/5 9] b0 . Bl _ . ==
“N..ﬂ\r“%x —yey \\ TR tyy g T — DU LYNIARL JpAawy TL 50T YU Py ey ,..zuﬂ.«._.n 40 U_.—..4sm__Un Ry
. {?\”’r‘ . '’ llm fl-ll. i !.!.I\ f}ll..l. S — et [ — | — -_(.\ll. .A\I.IIL. S ¥ ey e Ch —— e e - —

* . .

TR I L LTI L T Y Y R RO



Dbl Wy

~ o u_.:hz._ua.f oovomd  wwd. N 1= P - N e e aaes
w0 £ ) S GILI2I0D.0HDT
) X wimr 0D
b | % | % [oww | waspansyawavswo [, 2 v ¢ 0 0 v
sawawiod o s s amnon _ m_ﬂwmﬁmw“mﬁnl
. | R | o o St UIONIMI o R
Y 1 el R TR =< A 2 ovuay
- R BRE ; o _..r. 1| R : . . Tv1iok
- 7 -w W ™ ] g B 0 . R
e , . TANLE - | I | I ‘
T /A 2 Y200 D 52 2 200 W7 X114 WO N I . O 4 I /2= €2 W
572 0 S £ 7 o 1 4 ] IO = 7% B
2E | a5k 757 _|_ 9L fb M m_}. 1 £5 G4 Qv 50 | O] o
L Ve, Zh G50 S /ISy 74N Y N Bl | Vot 3hel b
2 R A X 3 Y VA4 S 1 R v 11 «_,..‘mbw,_ DN 7.7 %
N N Y2 A A ) f gm B 1) O 1 T erL C
ea s S| pa | gp [tk TR AN e T oAl )
o5 DA A s I I 2% I L I 211 B A sl -
o0k 1900 | ¥F (50 |Vl [ g0l |8|_ =Pt § . | 4eh) P
pag - j - 1 3K . | - )
O'h be o5t | g4 | hp | S0 vl [990Y_90F N FEL Y
Oh | Z2¢ | gdv [ A& T8 | bhi A I 5L 20 ceol v
£ - - . : ” 7 ri TAAT Y. ’ =5
. P Lz | 237 L 2 T8 | 297 ST Hlo - kat fezol |1
va) 2 8nob 1 T de daem0uyy 1 gettey | orea) [03uisac wvacv|eav s ¢ o1} | fotwenc| ve(0) 1 u3GWOM
A1120734A Byy ruy WIDULIN) 2SYT | FUNLvYALNIL .'_._.m“..:.:c._._ . .u_ ._.m._.._z_.: - JHVI0A G —h%.w"_._& m==h<hm.=._u._. 1 a3unssaud| : -3V CINIod
gnd | Teaaoob ] Cumawsyomey | WALAN ‘ : : v
auniyuddwar | . . [3univiadealandwvssvol - PR il _ __
L _ IR B _ N avitnanadne | il : :
o aunssawd |0 | . | .
N e e L A
W10l o | = gNILL3S UILYIN A00Ud =5 "ot X6 FdwYs mor o
- THIVD 1HOIIM- B e . e N
WDIR VL | T N U3LaNYIg YOV S _ 7 g ONRMY o s ||__
‘ oA it v s e e 0l MO _ '
: i = i W3 LINVIO ITZZON [ o 0vs L
- |usvar 3goud | warus | aagwvs. o | ' ‘ o LIRS o amlY '_
! ' ) . S : : ... [ - L . C 1 1] WD S, o
~ bu'@aldaviod ILYINIILAV 40 LIOIIN T MO AA00, 3y h&\ s 55 L %Eﬁ.ﬂ:w v _ Y
VT - 3LVH 01N 53000 — % 'IUNLSION QINNSSY TR VT AV NOUYoo S |
; ——— WOLOVAD Y BunssaNd dWLaNOw " T o |7 e G -
. By ggror g =TT UMV LN LT T s e T e bl S

L O

.....U.: a 7 e .
n.mﬂraﬁ H &h.n: 1 R R I e e I R e Ia LR R ALY N ' . v . o




Wm _ ‘-.E r ___‘ .n_,_‘_LS_..c‘..:;_:.h.__.1‘.
£ I Y N T
05 m..wm‘. —\BEQEE v 2

TR S A% T 1t
QDI 40

- e e

_,mcﬂs S I [
D: .‘\w A Flo 100 -ama §awssunsvan Lvsuo |-
P R T DU 15 R SR et R S |

oy _
EL T

oo T 4 R il R i i Y B i e 1 ol B [ L R
b T g~ — 30 | B

| I . I PN N A

. 1) =1L |r|sor

- : \NQ A ?...R. 590

LT S LAk [
g I «.m..“,%d '[297]

S 7 7y __.ﬂcxﬁwﬁzw_uqﬂm BT an

BEUEE R g T e | vt laauisaa 3 sqd | a-tn | e ) E ki

. . PRI L o (A) TYALIV|(F gy ) (Fav 4.0 | et NGB EREL LI

CAD0TAA e e _E_ﬁ_:c_ A [ anmon ofrw |7 ovan- __ univiaawar |- aunssaygl AW L awiod |
[ inmova | o Bastauitoy jox0Q NS T L ST | AMVESYOE gy L ARDOMEA | HOVIS Sigvas | OWFMNYS Easugavail

| emna 3 yee Vo b wanawesvo awa v o b waw ) SR P S TR

o aumaveaaway |- o 0T [ Bunaveadwa awyssval 0 ‘W.wk__w_w Sl FE e R M B
S A T E N R _J_<_::Sta B T RS (FEEL R S

SR L1157 R IR SURSNUIIADY ECUILTRIS S | ,

N
AL I 2 2 X1
i Aiz ) BEY SRR
g [ m&@_ | =2 ,.c.
ot | ost. | sp | 9F |

NNy

.

—— oNILLIS Xo0 yALVIN T __Eww __ 9;2_ TETE VR | g-d2

ozEﬁ EIRE m_aoE T Nw “ON Xou w,_,::.m

~ 4< 7 m:w
_..._ ¥ILINYIO NOVLS s tu k.mvr. ..k \ (E[Y ﬂ\k. o _s.,,_ - _M,w.zw__.“r._..._.__

o |.A#ss ‘ _
L nenam v ‘ R

U WILINVIG INLTON | "o zuf& B 1 M

1

v

—

:.<o h:u_x_z‘ ot

HSva 300U VAN | TWNYS e’
Bw 'g3137100 ILYINDULUYL 40 LnDkzs | T M macg&?\iauwww \ eSS =E<=m,_.a:. S —
- IR UILIEL nm_uc:m m_::_.m_cs. aawnssy ) QQ [ \uN f\Q zc:.<uc._ ) , :
’ ’ . . S ywwenasie %
\\M\\ﬁm~ 03\\\ 72} HOLIVL D 'qmwn\ JYNSSIUL NULINOYYY ol \ N \nﬂ e . oL
| _ ; "W AN JUNLYHTANIL INTIHY NV dvisdoduywawss -
el N ZZA XY _

P R LS e ..._

d;;:qrnrzu”mrgd:arpnam o




o L u:_.,"..m.uw o:ar.,u,.__.u NG . - B R - y : T 1-- ._- ’ WD D
o C 01337400 @It
. H T )
. b : .. _ THL) -
o sl oo Lo [ 021 3wk | wwawn 529._::6 LB N T A _ =
e J_mw:m_uu_,._,_: ™ 3NNI0A o itntoh
- D o _ _ ¥IONIdH| : TR
d /o Y . . . . Lo
u_.: . _\\m:_ T AN R loar, . C ...9.53.
- _
i
L
4 L7 . :mﬁ.umﬂ 4D | > R
‘ R = L1 OB el v u\ N
J Y3 1 _% Tt Tl I
g 04 D's RN 5N c? HIE2
19 12 G B AT Y52 222
. )& _ YARE TR A 2R Tr C
540 I 0 N 14 O N/ AR £ % B W L4 L B 11 8 S L
- i " . H . e r » T T
RN £ AR AN FARN S I R 23 =
J 7 1A NKEY 7 ot 0b'| It mm. 017 %3 k4
¥ ] g p y "
9 o< fEl kS ST L vebit) NSRS Y Y 2 A T
2 ¢s QYL T NN A | L \hhy 30T e/
g ar oY s& |85 1 904 bL (AR 99°l 50¢ | TSl [ T
sd) s6ant Eo do g ine (M (A} |O3USAC WRLIV| (Y gv 2y (Fav 300 1) oti-un 4 vreior | lyaownn
ALDOTIA LTR) ¥3oHIGWI 1Sy | 3UNIVUIINIL .._._.m“.:.:_.wt n__..n_:z__._.__ HWAI0A | ot .'mlcﬁ-u"_ Y JuNLYY34WIL | JuUnssaud amk LH!0d
S ¥ANDYA B0 BISHIANOD 00 IS . ) . . 1dWyYs m<Q vy .h.—._ucu_m—> TONDVAS C OILLYAS DNITJIWYS | FSU3AYHLE
Canna | SwAvas o wmamsyo ey {0 ] watan T . |
| auntvuaawas ©o[aUnlyd3dWaLIGNYESYRL L o _‘ mwn_ul.._h_w_w B T R _ S
- - & TUEREERL o b
. _ : JUNSSIUS
- - | ——=——omussxovymvay ——{Fp ouxomuam NOILD3S 5508
b 1ok : ..Il|||.uz_c.."= u2LY3il mm_oE S ) "ON X0U TUIHYS o =
- . 4 B IR TEE T : . :
| e ul 'y313%YIa S:uJ\.u wv-g) L&:& M.ux. az z_.E.
T crvieen g ‘ 7 0N YOVIS
i Lot _1u_n...L":1o_1..lu1NH|?:Emc m
P , . ... i . .- - -.‘. ‘__a ”.....d
: _ . N
J\\ L Y A ERRERRE FAUNECALL ! o G.wb \ ~\ ETAR _. !
\vﬁ\ i L S R i L ot 2SS RS, e
BRI L e I B R RN L Fa Y Y N R AN A




S - .c,r...
LT oMK u:: zu_uw 604u__.u

S . saNawud

v
£
1
l

R L B :nl

__o:.u.:_‘__i o ;_:._5

rm__.q_wz“_.._ . [

0

1 awiL

BUELH ._ _=m<m: h<m~_0 -

: Ty .._m _‘H : N

.:mmﬁa‘ YA

cuhuu.jou e_.u:.qI

. _“_ QNDIT 40 ",E:SPO

JvioL

3T

ox ‘N\

a¢

)

: . ; _ — ; .u.Q

A

of Z

T

o7

_~eL

al

— G

bl

A/

00L

B

o8 2

B ‘. .- ‘l‘.mw‘ ..\W‘N -

MH..A'\\

i7%

...\M\ .

75
b5"

1S

35771

%E

QE\

i

&@q

:\,_

YAV

247§

1 SO’

vwr

bl

LY

Ao

Yoo

LT

e 1390

—3T

M..A\

= X

&

st

1580

R

b
4
G
- S . 2
R 7
<
2

\\m\

97

2 mQ.

Eh1

:.Q u\..‘.

: 2__
»h_ucu_u>

FIONIIN 15V
Y0 ¥ISHIANDI

YO 40
FUNLYHIINIL

OHIAYIT .

ho_ﬁ

E L)

JUNLYHISNIL ©
XOU JTdWYS

3T A
et ouyy
131100

LI37THI

YILINSYO AUD LV -

S U Ul aunavuadwal 314ns sv0

‘"__,._ﬂ.:s: :

U ?_3

IHA0A.

. [ 30dwys syo

Q31530 TYNLIY

oo vy

SSOUIY
n__<:.z.u~_mu-n__a -
: ‘m:.:._‘mwm_w_a- B

ol oval

CWILIW

.Euoﬂ.,

P_...\,. ?_s

s )
JUNLYYIINIL

SR L

unw nmu
AN -
uz_.._.n_zﬁ

|  fotuvy ]
1 2unssaid
YIS

R LG
1Ni0d
ISYIAAYYL

. avlol.

— ~——— uz_iw x% E:u: __

. . Tt

cz .x cn zu._.m:._

. cz_h._.m_m _m_.:w__ 20084

oz xon u.?:._ﬁ

b s 1oy

—

JLIRIELE A

LM IVHIS

o .Em:_:_cu_ufmwwku_\a\r\ck 77 ONKm

r

L AL MR |

LEFUIE

IIHYS

. N

uy muzia 21ZI0H : . N ‘0N V_uﬁ:

g2’

v "N19N37 300Ud [ TE s 7 .N zoh_é_m._a_
‘ . U L A e K e :33 )

e 4 e 4 e reg

“.w s

PINVIINLSIO

NOILD3S

$SOND

Ll b R o




- o ...:_/zf.__u.__ 0ovIMI L@, . B | . ~ LLERRLET
e~ 3 Loy
. IR L I
‘H S - t _ T ™I ey
. ' l.or | %o | %2 | aw HEH N : R : ’
_ S il o_._u ! 0} 0 cawL o .r_‘__.s.u,_._ LYs¥o. uots ¥ t 1 { 319310 U3 ﬁi
- L S _ .-r:__w _ 139 YIS _szmmsuﬂ_m? QoI u_om,c.imw_ :
S | L o Q_rbv é:u. rw.ﬂ. m:mﬂ ‘ ) .Hmcéui
_ . _ T 1y 1§ avio)
2 S R s J _ £9 ﬂwﬂm_m‘ e v v — \A. 7
—— L S ﬁL\L . \n‘M Lo .\n..n\r..P\RI —de L.... ! s.ﬂ..-... i 1 S £ .\.‘\ v
< \wN\ s m.ﬁu.ﬁ 1. - 10 NH “““ M.H.M%Mw ) L ...u\\uV\ s._u.
4 A I & A I A A I 1Y . SR 7 ZA W
0 ' . n.\.. et M\%mu N.sl -7, L g \ 7- ch.i.\d.“‘...‘_..%.. AEEL A 0, u\\ N [ B
i GT_ e AL | AL (S804 (AN L oY 71 A
' ! v ‘ ‘ VN e B i A T ey, Z
SE|_ bz | CEir | A5 | o ku-@% SR 2N A T ez z
D 2 0 | 2| bolda’bhdy | vz 1Al 7/
7 e ~ I il (3 DL
127 7% w)&z 2 2 A VA I 1 7 A L 7 e =
- 7 . } v G g \ P
g ¥ AL 29194 9bd | Lelonse da'| Qa7 1.C 4
] .l|- - . .A.' -
o I 7 A 77 W (A T A 11 7 N A A Y e L A B %
" P N T A N 15 A N - D I 7T Y 2 M 1| 44 9 WO Y 2 I K 0 N>
7% 2z 05k g3 L) YT R4 I AN T B /2 A ¢t 271
1d) #6nol J. 4o PRITLLIT 4o'{"u) ' (vig)  |OIUISIC IVNLIY ....n_.ue.n\,___ ("av) 4 1) (o) v {H) uIVHNI
ALDONIA | 8w | MIOMGuL ASYY | FUALYYIANAR 1T gq509 137t AWNIOA obirul E JunLYyadwaL | Funsssyd| | BWL - Lniod
g f ﬁ_mm_u% o UILIAW SYD AUQ LY - UALIN . _ S :
~ {asnuvuaawaL | B FUNLYYIINAL I TJHYS SYD E mw__m__ww
. WILHDUI 10 .
JUNSSIUS , : : )
e gMiLA3S XOO UILYAN T i5 ~ "ON X0f BILan NOILD3S $5049
‘. vioL : | e DNILLES NALYAN 300U 7 7 - ‘0N XOR IVIWYS ‘
RV LHOIH T L A _ _ |
‘—:u_w___._.. m_=4._._ . " 'YILINYIO u_uWw_%\“ :h.Ma\u M\\ i3 t\ Mu«h OH MY uu.zﬁ_:..:a _
— — : JELSELILLLE S = WILIWYIO TLZON T —7 oM WOYLS !
ysym 3goud | warus | 3aws ) O aL . L I L 3y _
. s e e ey ; N %1 L Sade A
b 031931100 3LV INDILYY 40 LitDL3A T MMONI 00N ARy g SEAL NOMII0. o o h 1
Y LYY LHDIFA 53004 — % 'FUMSION QINNSSY A7 7 s DV HOIYO0T |
o ' o - - L |
sron.\\\oﬁw\ LYW TEY) HOLV4 D .mnuu.l.laﬂw. FUNSSIUd INLIHOYYE od | T <" e
R . . a — 1ty CTL AL SRS e A A ey e VWA SAIYHIT L s
T IS A T M TS 1V G- WU N s s Sy a . S o s L s v [ G S S S

] T\.II\. c‘!ﬂ.b qul..l].

WERW PR L T N F RV PV YRR LT




N oy

;TS ‘(°Q)' éég Vm("‘T )| ,,.4 37 G(DGMC:) {. 05’7/“-

‘_‘_Uwfkcq?-a?-)(!“' -'-_Sé

 ?5

: Vs-(BS 49) (Cp) (AP) !5

ISOklnEth Fleld Calculatlonsfﬁ" -

77%1%?%7

DECIMEL |
- FRACTION

APS("E O){Q.O | 'Db( Eg)i@ Oﬂ B(MIW) '30, ;w ._'éOﬁ{'

At (" 320)1.4 ‘ (AP)% anerd)

2*l> 74{/ 1-u" -~ ;‘. ‘
- 45/13.6 + BB = (171)/13 6§+ 25 = _ g/_a- 0,155
APs/l3 6 + Pb (l&.ﬂ)/l3 P Pb 39 122

& g
(17 s4>(1 m) (:H?’)k/ ,,ww 22 Aﬁ

Pn

Vmstd"(lV 64) (6) (V'l) (T-‘m)/Tm

| ¥H,0 = Ve td/(‘h td * Vy h{%: [99)/(2229 + (9&] *100 :._Za‘/ﬁ:--

DGF. = l - %E 0/100 14(295)/100 _ ‘
Mw=(44) (CO ) (DG“)-v(28) (CO) (DGF)+(28) (H ) (DG'-’*‘)-E-(lB) (%.:1 0/100)
" (44) (. )( )+(32)( )(  )+(28)( )( )+(23)( RN ) h

- +am &

R

- ' "t' ". ' - L

—Ti_- Faqesan oo ol gy VL
R ”" ?s.'.f. ] IS AV Tt R B S BN SUu N A
AT = (0:0945) (Mt crs) - = _(® ‘d-é'45)( VT e
o (PS){Vs) (An)(B) ‘(‘DC‘;) RESIRAERY ')‘ - )'-.?i;_?;. T
gAY
S e .f :j“ﬁi' Ts = 205 0
S T d TSl
‘;., (m._\?o'{;é

ERRVN 78 EF S

4 e 2,30y |

- '._}. SNYSEN N O




. e e P kst - .k
]

73

~PITOT TUBE CALIBRATION

. Pitot Tube Number Pro]-.e E:aledwon _ N ) '_ CPst, ‘ rqq
Date _ ]-'Lq 8 O 'Caﬁbrated Sy. M”-)L Mle,/q er

Standard Type Pitot P nst Type Pitot P Cps L

'_"inHZO &5 mHZO }

nL Lt 2 2.6 _.%18
a 5L .78 .78 331

,L*z; sz Lz _r2s 83
E , 1 | A s /. & .‘32:"],
e Lz o _L78 7> _.823
Eﬁ ._'2‘3; . 45 ___8o%
| [}‘7 —5 Thsf sv an
| .45 70 - b1 EF - .802
1o - _.l¢ e i . _.T83 .

— .8 .28 0 % Y
05 & 088 .08  _.783

(_A P st/ APi‘"S" )1/2 |

)

CP, = CP,

_ CP =% CPi =

011165



e B oo

ol

-

i

]

C

B

oot

¥

Ry
o
v,
i
o
A

; ;; :

‘-‘Isokihefiég?iéld‘Céiculaticnsa

T (° Rl.éle_jl___.

[0 )

Cigpl

Ps ("Hg) . py |

)

Pm ("Hg)

B9y

v m ;= (17, 54)(3)(-\_.) (?;@/TF‘— (17 64)( )(1 )(

, szt = (0. 04707)(Vm)

R0 =Wy T

DGF =‘l - ZH-O

[(44)( S

(ap )%‘ |

(o 04707)( . :_:f% }

AL

sed T Ustd T FI ff)ll:xj"-:

. 1 18

) + (32)(

= [(44)(00 )(DGF) + (32)(0 )(DGP) + (28)(c0)(Dc“) + (28)(N2)(DGF) * (18)(/3 0)]
) + (28)(

D Dy E e

_(18)( 1 =

Vs = (85 49)(Cp)(AP)

z’:..-" 0.0945) ("Psea) (s

]: = (85.49)C . ) (. )[(—-_

L L0.0945)C ¢ )

(®s) (V8) (a3) (@) OGT)

DI TR

227 23

5111i0



W il

A T | .
/ ﬂﬂ? _'.’.’t_.{i‘.'.‘_"_ 7.5

Adr -

Isokinetic Field. Calculat::l.on.: 5"7[5“’"""

‘)(r;,.-? 7 (142%) g 5415 s ll-ﬁ’?_/ . o,
5"7/)“-7 /EO/“ Vw {3254} -Cp D.g/ R o 02._. B
o : 3351 === A w3005 e 44mu, e
., Jis) EF30 Gl e 258 am_.008(285719 ¥, _
) Rl Cg;z i) 361431 o
: o= (17, 6&)(°)(Vn)(3ﬁ0/1f‘= (17.64) (1.06] - )(==ﬂ-)< EIR) /(5340 = ;éizj_ljfé:

e |

~

B e 3
- TS — = Ta5) (zris
s (s§ 49)(Cp)(AP) [ ] 3 (85, 49)(0%( ) (258 )é[(,zg)(" w]

| n'..--\ (©. 0945)( B (Ts)_ | _(0.0945) (FER (652} o [T

I\

- (0.04707)'(%:) = (0.04707) (?%§ ) = 40%

b=

= P | T ey 59 1 A 4 (10« 0270 e 27
’ 103-2 . ' ‘ -

xF=1- iao='1— (L) = ﬂ?)

= [(44) <C02) (DG::) + (32) (02) (DGF) + (28) (CO)(DGF) + (28) (Nz) (DG:) +- (18) (A'H 0] =

G 30 D+ G I @ )0 )+ e 0 ) +
as( . 1= __ 2 | —

14,96 & 7/
(£52.8 3 - 5-“25(7"9‘1;-‘7 C‘d

Mis

"@g%5 Jﬁ%%:] ;jﬁggﬁﬁﬁ&—
57V g3#.2 16 %50 @ 25 -
| mgsmy F9E

(ps)(vs)(:gn)(e)(ncy') ‘_ B (1447)(:5 réq)(ooogts )( 16 (. &?’5) ;\%‘_&

foz ‘ -
’ | R 29748 @ 24

ol11i3i




nrg poed B ned

£

Pt B - L

: .q--rlc-__ RN B . ‘
'// 7 - - v Isokinetic Field ‘C’alcu‘la:ionsi

. mMm ¢ R)_3'3!_zi. o '3‘5 3’ ‘__“_cpg_ ‘3/ o ;;0. L

iy _ﬂdn‘.-\ R — e b N

3 ST VS T S -MZ,ZLE 35,.)__::_
fi« » . ‘ o N ‘M 1774 o

rs (R) G":"Z- 3> Vm S‘?":‘f"s"" o 5 [,ooy co

)

vs ("Hg) 29.29 Pb 3‘7 o5 . - 96 Ao co - L

c"Hg>_‘:_._1__ff (ap >*_,15'_77 oA Mailfa ";V:‘i“ng} —

"“s:: = (17 54) () (V) (n;@/rﬁ- (17 64)(1 ""')(’ﬂ' ("" " """95 E.Z._/.f_?_.

Woeg = (o.‘oa7o7)-(w)' (. 04707) (ﬂ ?) 169

; ; o o . i '” _|_ Z, 3"7 -
30 = Wiy ) Vmg gt s (ff"?) / (5'7 v ( ) "2 7

2

‘ ‘ 50
DGF=1_-ZHO—-1-(.¢¢’)_-‘ 7?3

M = £<44):(‘£:__oé:> -(-nsr>"+"c"32'>’ (0,) (DGF) + (28) (CO) (DGE) + (28) (N,)(DCE)  + (18) (‘h' 0] =
(@ ¢ )+ csz)c Yy EEC I )+ e )( >+
ae( N=_29.0 T

. . . .‘tb -

& | ' | 52,3 3 . s
= (s 49)( 7/ )(;“"'?7) [Q_. D e Sz
o (280 ) 2

Vs = (85 49) (Cp) (AP)
e R Y2a” ‘ o _
_ A ‘ g2t N9, 717
(0. 0945)( sr.d)(‘rs) 3; Co 0945)(57 c""z i o ‘?7‘73 '
() (VS) (4m) (9) (067) 5:,1 q‘l)(l’{qz%( aoa?lQ(‘?f- X ‘773> RRHE

\4-nf1‘

1 =

~1511112



X “g: A

£

“ .

\lﬂ

o

e

™ M

e |
v

[

m
-

g

~ Ps ("Hg) -

L n§TOFE e lsokinetic Field Calculatioas

@ I

- Ts ("3)-—--——["("5' = Vo FERE & _L00f co. 47 -

e é 4 1o

- LA X 2 o -

Ta (*R)_S20_ ‘“;_;A Vo Fpdt R Cp 1_’2’4-.' Nl 0. S
= - & :

_ =7 Pb_- 5""“"‘""’39f"? P po0 TL 0 L~ _'7/',

Pm ("Hg)'zo,m\_/(z"w) T i An___ 0 C‘Ofvf:-@ N / . o_'_.,.:

f;‘
f 1 -‘
..-n

Vo 4% O 64) (8) (¥a) (D,A»O/Tﬁ'&- (17.64) (oo )(*‘ﬁ)téﬁ»ﬂmg‘“’) ZLF2ZZ
;'zgé\' 20
Vo g = (0.04707)(%w) = (0. 04707)%AR A = /ﬁ / L7 /- ‘ '
l °*“ | '
0 = W g/ Vg + W, = (_/’) e w4 . fH’) .@t Pz
. _ S S ‘_,_‘._l"_ s c....-g" . . . .

nc_::-*_=_1__-zx'o=1-( Y= g 574 oI

¥z = [(44) (co )(DGF) -+ (32) (0 )(DC}") + (28) (CO) (DGF) + (28) x )(DG]:‘) + (18) (7%d 0)]

[(Aa)caw")(w) + (320 2T+ (28) (a5 (77T + (28)‘(__3_(/4 +

D
(18) (%)) = S§%425.9< YL

S 3

L - i’ . i’ | "q -.-‘. . (, -3 .
Vs = (85.49) (Cp) (AP) [.TS"] = (35.49)(,%-’ )(, _)é[(—(_—).—-—)r--_ e 79

Mo Ps
77 = - - (0. 09&5)( Petd) ('I‘s) (0. 0945) (9‘ )(&S ) : : { C)} ,7 .
(Ps) (Vs)(4n) (8) (DGE) T Qeak) (4 ) (osogit IS T TR | '

St &

o T

e 56T

]mm R e T e T e T e T e B e M 2 DL 0 B e

— o — k" N
.= | 011143
— _ﬂ._;...._.. - - - i B T BRSO s Pl 11 e e - SET




- PR e VL
uz. o::fz-_ur VOYIIHD (D)

__

N :w A omn:.ﬁ.ﬁ ..:E:_

B I e S S TP 7 X L) G ¥ 12 L2, 1 /7 BT B

Cln ey 1 to ] foo f awin b oamnacmsyaw Lysio | -, I 2RI SR U I
. ' LHOIIM 431337102 YILYE

o han vyms. v dRAE0A E:a_._....cmﬁ:;_o
e B [ LI 1T R

gwor N‘E_E_

Y101 _
Q kw E

t e A
2 A

e

- 1 —rTNT b

- — ' . . —“—.M—l-l“.\ X! M M.\ __.W
MR £ 122 (A w—"t PG W 2 I I
e — > vo. IF- B IR 05 L S |

1 A7 |- L ‘ - - |01 @o
/7 | L
Ab el
¢ F

N
N

77| L el e 1T | . N
g1 4. -7 : sl @l T |
L5 U513 | antr | Mot BP%
hi | R N OO
1b

_ . S T__J‘.‘_ o “__ o) . A N

- e " L F> L "k ey .I_H P Pl Lol R
R w\ —9h” V525 5551 Mﬁe . T I
sdp | efnes 40 : o, (" o' (wa)  {oauisao 4<=pu< v 1 ey | et y
o - #Bnod ., v} ot 1y (wp av) | de 1} o) | P _YIUUON
ALDONIA | ty-w | uaowia 1svy | SnLvigway |2 .L,_Sc: .."m EJ___: 4 JUNT0A o ﬂ.,_n\,,‘_ur YL auntvuadwan | aunssaud | INIOd
o w0 daataoned | dou s | B EC T sl Syt Fadsoa | pus | Couvis | 900N s
U dmna SRR T ymawsvo e ay | b ] T T T ey
. o uzaﬁ_..azﬂ SR ELULEELE AR ] (RN RERS--+ R S AR B

CUSsoudY
S BV THEHEEETl)

oaunssand 1 N . !
B e \\. * DNILL3S X00 ¥21¥

i m.< _E\ ‘ozém_ HILIN
OHILLIS 5:&: m_aoE T N X00 3NS5

_ HOILD3S §S0uD

£ vioL _ _
o rva o
- A RAULIELEN YA < 27 _\ 77 "WALINVIO NIVLS - .uw 02373 v\ "ol 1Y
. ] RIBERLGIEE R e _ - o .
— —j ANDLIA AV _ v 'y3LINYIQ AZTON P _ TN WIYAS.
HSVIA 300Ud | UIINd | TS \ - o { =
Bw ‘031031700 LY INDILUY 40 LH01IA el o .:..uz”: w.,,_e_ﬂ_xeb\o ..RE\ Tor 3:3%5:5.5
. LYY 1HOIIA §53D0ud

¥O1OVd D 50 % ugam_i SNLIHOUYD . .:w \ h.u.x.x

- a N . -
L. [ e HY TERET ” mz3h<¢un=._w._. Hzm_ﬂ_ie. L) Wea
AT ted L ﬁk ok R T T LW sk vt al it Y U TR P oo O L2 G

AW e B e L L IO B | f»JnJ.)\-.

--pL !




T Px*ol. Tubz \u""xbﬂr .FroLg EX!CASMH

.c"‘j-

lh;ﬂ;".“"

mne TN quee
RN T

e BN i

r~e

-"'_Ste.ndard Type: Pitot P ___.
R mHz

SR '..“PITOLTUB;CALIBRMLON

- "(.'.iPst . ﬁc?

;z.hf\ Mc./s:er- o

Da‘e

}...'7__6\ 2 O Cal_'bra edBy

ns® Type Pitot P - Gps .-

mHZO

- .78
_.87 - _ L2

N 1Y
Tl

25

. ..30;_,‘-'—3. :

45

M5 -' f 10

16

‘.lo'_',g;' ,{C,
°\ A 3

—ae

28

oS &= ¥ 0B

CPS = .CPSf

(_A .PSt/ APCII§I|

L.xJB_

)'1/2

o

.828

839

T3l

871

823

83

802

183

801

787

511115



; L o ‘- "“ ‘80‘!‘: .

" PITOT TUBE CALIBRATION

R “tot Tube ‘\Iumber "?r-o‘a" “:‘:}C’\Qlo/\ ‘_ "- CPS" O 99
Nate ‘ - 30"7q . . ' : Cahbl'c.‘t“d D_{ .-\,)-L M&qﬁr’ o

Standard’ T}D‘" F’l ot P T L g Typﬂ PJ. ot P . . Cps
inHO o Tmup: S T A £

Y /P S 3 /. 45 815 .
78 4,!—';‘* I, 2'_'_-5 128 5’“’?77
96 »1*_{2-/%2 L gii' 3/7'
A AL eE 830
R A LY 2?} -
- .33 .58 8/ 737 B
o e 1Y ';;; ",r7_1‘;[:w:;8§o .
.08 T a3 0 792

_b

o B i D - e OO = DO e D i D D e DO R e Bl e

AT AT -7 B B

L

5111106

. . | , . Lo . o . - ) o) . e e i
W . N ¢ S —— . - o m . R S RSN, N — = e e e i el B Sl £ oS L e e T - B} ""1'__;?'[



T

ww.c. v ut::uupc.r Vel Ga Thaaesuet pad TUL Gy e RS dleith R T A T evaeasior o epd L pidAbai g eerd e ol L
ﬂ _ Y0°0 + = 9OULIDTO ....Ja___ _mc,_ .Cﬂ 3 AW 7507 QIM \..:u Aoeanaou ﬁwtm.fwg‘.iw.wul_...
o . T.AI o
. - | _ | _ a LVT” f 9
_ T SN ). 612} M
o . | - _ o teroo | o
o ‘ T . o | - | pgsoe | ©
L : psco'0 | S
” H AR “_ {09y + payad : _”S A vy 4 adaf pa ‘ _.
zLo 09+ m1) 1V LTC0°0 — {ogv_+ :d Gd AR S L5 N S
| Dnv _ ‘ X " iy {
e m e aa ‘ L o mzoEﬁ:uqau
T e S
B[ [0 I Q1| 001 ) SE7 | 1zl 1 90, ot [ ot |
Flceeima|os | 16 | 28| v | L9T] Sl oo
777 ForTafSsg | 6 | 0L | 81| 68 | 5L s | =%
IhL 11007 mww SLL} L] L QG | QN. S P E KR
e il AvIEARAEAN A S N
c7h7 W7 I | gy gt F S oel| Lol | sal ﬁ\m%@ = | e

o0 | x| v [ge e TOO0TEY [fqun) ae [C100FD) [Gun) - | B do | (T0UT4) 37 (aur) ¢33. | 0% -ur
| 10 {bbuxsav | '3, o3 |do P { Je TPV Ao TPI x939Y ‘pehaoyon | AN A03AY g 6uyavs
owyy, | © | jorano_|aeyano_|. aoyur | aeyux |3Eo) 3°M ] ° evn £3d| 3s0% I9M XOWOUTH - .
- ‘ ys._.uz syo- MIa o LSAL JAW | ‘ounyop Ben ei_ﬂ‘g 509 uuiﬁo_ “

: . By *uy .lMM;Il@i..NJ‘l o qd ..um:nmwu..u _ud.“u_nuﬁo“.nn,
\/_ :Q\ﬂ *oN xon_ - . o . L ON.IQ\W lmv " 393eq




B w_u«:ummwuH«wu‘umwm_u__‘_mmm‘m_“ﬁuwo¢v +
T ARTIREEEAF I : NI haﬂo 0_

SRR TEET LAY

“Y0'0

PP TR
‘B DOURADO,

i

RETINR LI % B S

e b

eyt % DO R

‘Xojow Uy huc oy HJ;LE Juua 4:3 Jjo hucungn 30 cﬁw.z

L I LT

qmm o

ﬁqﬁ omiu

T Hoesoto

89€0°0

3Jva:\

ﬂOﬁ: TEH_HAA@ m .n

17 aau z>

ﬁooe J :Jv Qd-ha-

LS

B

[

wm@\m

;5] obuxoay

o .;monaqa=UJ¢r

-

:»;RN\:u.w

05[] G166

_ _ §_

m -

WO.P

I o

booe

“;omm~

Sl

16

W__mwmw.

mgﬁ

TGOL

L 0°T

_»mymmeN_

Al

mw.—kum

868

17281

66 [

mu mwmu

;H wuH,

T ST

.mwqu

|Gl b

7%

56

8

@@_

A

N_HNM.Qw;M~

5Oh

56

gxmwu

a7

[N

3 mnyd..

. :wwo.

L :

57

1\erel

5¢16 |

56

(16

TAT[C

ST

amorrAWJL.

o~= .=H_

Ry

“ua=#2@

10
oWy,

e

rnauubd

nﬁccﬂpv

[uI)- o
Ao 0pY |,
121309 |.

[ |

L.—.ﬂ .ﬁﬁvd

chzu

Agznu

.‘cqmﬁ
: a1 OH:.H -

—.-rﬁ_. -.HO
A0
qso) 190 |

asﬂdso

UBLAW - SO Ma.

TSN, JAM

Aﬁaaﬂgvmuu
p!Aaoqoy

. aqu hua

‘w ossﬁo> nso

(aux) ¢33 .

ap x2700

3801 394
ounYOA 5eD

:d acﬁuuum
- xowouey]

om0

(id Ed

NGLT

Bocdd  God R Eoad mmah mu&u _ mvzu Ead

*oN xo(

- on cuy T QU0 = qa ..o...:_a_aoun uwuuo&ouﬂn‘

OO0

anu ppru €3 B mpmu nncm mrtu m;:u anu

.auun



Sl e IRRPE VT BTN F L P

3. ) L | .ﬂ.o_..a e DDUBIDTOY, .u,;o? Ja....- Kapy C~ LU,T.___ 3503 oM Jo Aovan .an.‘ G0 :ﬂ_._.x.L“.L.
0 el | _;_
=5 _
. ‘ Lyre4t ¢
‘ . .ci.ﬂ k
R | AT RS
e ‘ . ‘ e o R _] 8050’0 t
A __ : N _ 09€0°0 ¢
- —MA “_ ~ {09y + pajad- HG 17 _:: R R ‘ _
AN .o.u_: ) . Hg LI1cotoe ) __ togy pa) dd maA 9°tY :
any S Y § . AN
T T T T . , o B : “. .mZQH.Hd_A:Um_.ﬁn
: — abuxoay e - - e
~{hE _u_ ._.uhcb.,._ e . T : : _ - Lo R
bsu-llgbb-] 95:s) . ¢b Ly | tell LA Lb| 549 01 oL
- —[—— ‘ K T _ 0°z
zzobl|fovet] Lo9] S-tb) Lo | Lb| 9| b | 549 o ‘
g2s5 1| cooel] gL sLbd| p g | Zb| SA| Sb | A3 - "
nisid | frood|ote e SL-€3| (8 | b | bL| W3 | Lo S
. = _ G .. @80
L3l clet] ot s2-1b|  hb L3 b3 Sb SAD s o
— " _ _ g g0
big| hetlgenll sp-s8) 643 | ob g5 | LA Lo .
g | A oy | e fpn [CEPERD ) g, | (TVVEAD ) (aur) ML o | (TUuTA) AT | (UD€ 0%l ~ux
10 BuroAY | ‘. ..uw.u .u.. op1 | do ¥PI I, 1P A070H P’ A xo30Q 'mp 2070 | B9 buyaaos
. ourfy, | | gopano_{aoyano_|,_aeyur qoyuy | asox gop | v °v9 43d]. gsox oM ATWOURH
: ol T UTLAW SYD_XIQ L LS, Lan og:.ﬂs., aeg | ounyoa ord 2213170
| v - ¥ ¥ - : Lo
| :
. R :u. a.M " - qd _;ou_imouu _uquuneo‘mqn |
o o . A
DP.%\ n.\w ST

F;Fur{ﬂ,bnb?.un‘uzpbnbgfbfavtg



S0 b - DDURIVTOL Il U Caaloaom 4O Uy g GE_ UMY 0L AV afe o RN TAL S Baah jeyy Hc_a.:,q;u__ﬂu DANEHOAG Y)Y §Y
L . i L~
5 S Y00 4 = DOULINTOL ‘3030w 3837 AXp 03 X030Mm 3503 jom Jo_Aoyanonv_yo ofyvut

ﬁ : — ﬂ”_.ﬂ - ‘ 1. . _ ‘ wﬂ‘ | w..__“ .H‘ S drm;q M

S oqqm!« B
‘ i : o
: . mmmc :

gqoso-0 | |
_awmo”o _

. ;;wTwc.‘;wmuuum_awww‘uu ;M T RAL Q.. Aoov 4. vggaa ‘ mﬂww mﬂ .__qwud, qa]- pA BN
S e 0 .o¢¢. aj _ Iy LYL0M0 - w‘mwa”‘:‘ ﬂomq WAy Ga AA T |
‘ T o o i 7 R T IR SR

R __q o | ‘ : . S - ”q___mmonacq:oqc
seetefeeetf  TTTTYL e o e
ek Lt & Al & S T

10|00 50] E@ YA S el 87
TSRV LY 9B | o 16 mw 1S ot B

g dug - x -l suti [ 3e Pt (v uta) - {3uT) =% HH._H__..:.T_._C __ {aux) - g S de __ Q::._..C n.-u.,_ (qux) ‘nq__u || ON::H_

. o rm&ué "1o PP | do OPI ‘_._,:_é.__ tdeypa | xo90i -} o pthaoqoi | taa 23394 | Ny Buyaios
ouypy f - . .__‘_"‘_E‘._:o: ae13an [ geywx | aoyux | asox aom o+ ovo Aad| gpoy 3o || - xowouey
T T aia Svo éo asanaam | 9§?>§oosﬂo>ﬁo_ _;_aﬁ_uuuo_

- {1

o
2T e e L -

.i_

i
’IID"
Rl I

)
. .
o

™ Aa.uuuzmmumn uquamﬁnﬁqnh

. S o ,. o . - - W 61 *uy

oy xog | o | ._ Oh Oﬂ O‘. .uwmo__“

basd  Good nsiu Lsd i nrsm fELu mrnu mt&u ne&u mzsu mrru b ntr

.
L
[
fz




U e wBUYAGEO], el M Caaniiaasnl g Wi TG PUY GEaB, M Y O WD Gf T BUAY D :._:

L
i o ) et LaTYITIC -
< 1070 # = 2OUEIDTOL “1079W 4997 Kap. 03 _xo30u ,_uoﬁ_:m_w:cur__wuﬂaur_uu_. -0 o“.w_m-nu‘“_,
| _ . . N vz |
1 .
: i — ol
i oTT'0 | o
. . teeoto b
. lossoro | 1
: — - p9to°0 | !
ﬁ nA H— {09y _+ pa1ad TV v Gdf bA ‘ :
0 {091+ ~1) 1Y LTIC0°O [G9F + pa) Gd PA 9°CT . _
. ony . X : ny |
: B a : ‘ S : S . SHOTAVINITV
- ~ abuxaay - _ _ oD e RV NS
rQ .ﬂ\wu_QO._ - v ‘ . : : . _ o : ﬁ
- ° ] ...m\.l—\w“v\\\ -
{1-2 |ggvo- Ly | Har | VB | hal| L3 | L \\.m.w\\?_\.vb | 0T o_.n w
5 ‘ : ) . B ‘o y - C\V L \
b-1 lesbbedig 9| s-pb| 33 | €0l ool [ LA} Sl \\ow%\sa\\u o1 oz
507G gpoollass [ GL-EL] GOl L& Lb. | LA § §°T ¢
co-glrovl|stbise2bl by | L2 LA Ab 5 o't !
Lo-T|lshovll aalll ob (b 9.4 b g G g'0 |
] ' . . G S0
Lbl ool s-€llSL-BE| 8 | €b | 95 | AL : :.
oy | A um | e pa |CIVVED lourn) g (Tourd) - ML Jg chﬁcmd (auxr) ¢33 oliy -ur
0 buanay | 'd. PP | Je OPA |, do TPF 4y TP X070 pfAxojo| ‘mMA 30I0H | gy buTaIos
oy, | | aqrang | aetane | aorur | geywy |asex aes ] - YD £ad| qooy a94 Jowouey
‘ e T WARLIH SVH M “JSHY, JeM | ownmyop gep| dwnyop SVD ODYITI0
. - ) T
N ' _ 611 *uy _..\W_ Log = W "1panusoxg oyajowcIeq
. . ) . * . ) ﬂ
.OZ KOQ . : . - o P . . . C - 1ajeq !
Caa €3 L géu.\mx._w S TR s TR o R e S o TR oo R o L = R 08ud A3 G |




&
‘} :
1

N m“—-u v‘mlﬂ'{‘ﬂ“‘ ‘K.:i .
Hemrm Envuonmcmui Sm'v-cr.-s

O

sl

TABLE

 ‘cRAVIMETRIC ANALYSIS BREAKDOHN - FRONTiCATCd
: (ALL WEIGHTS ARE. NET, CORRECTED FOR. BLANRS)
~ . BATTERY HUHBER ONE. coxf OVEN GAS.

N SR R 3 Hﬂ"w;é_ . TOTAL
TEST - . - . . CFILTER. .  PROBE WASH - - FRONT

~ ™~ ™

1 . .~ .. 0.0183  0.0812 .- ' 0.0995

2 o0.o26k . 0.0310 . 00574

o.0222 | o.02és . 0.0450

Lo Bl sees IR o
W

. Dcrg;-\ildrnér Cor‘poror;on‘ o )




F-emren Enwranmen-: Serv-cu

TABLE

' . - _GRAVIHETRIC ANALYSTS BREAKDOWN - TOTAL CATCH =
: | (ALL WEIGHTS ARE NET, CORRECTED FOR BLANK) o :
i: . BATTERY HUMBER ONE COKE OVEN GAS =~ .

S , - L o ' TOTAL CATCH
(JEST - - © TOTAL FRONT - SULFATES = MINUS SLLFHTCI

T

1 . L

1 . GAS STACK o L o

E: - RUN & ‘ - - . L o I
0. oaso

Coke Oyen Gas
E: o S 0.0995 0 oL4sl
E R 0.057% | 0.01472 0.0427

__E: SR S R 0.04900  ~ 0.01842 g 0,0305_}, E

borg-Warner Corparccn - Tl

. e . e e s i g nan =Ly




€3

T3 r"‘: £ r**a

T T

) 5r~or_£. CVAL.ut».‘r\oM Fon.x-'\
- U >. SreE COK‘P

;r - - | "i GAw{ UJoam /
FacwiTy 2 2= el ?A,/,:_ﬂ/ b . ‘ w:rz-:, 2 /!ﬁ’

o e <Tarel /'""*"'":if o U S.S.C. OFJ":E?{EE' /’31»2;0/4"#’
e Rew e/ ,N‘ari.c.n:ue’a Ac,cm.\( _j:-_t;f; —

1

2. a(;.‘

B R I fo Lrs |30l [ ¥ caso®

OB‘;ERVAHON '?QSHT- U-)CS o= . “ .3 " o
S N NS SRR tes [ R

Lusi
Lo -l f./‘"g ! =
.EJ'lrl !clcﬂ‘_,_l

-7 |
i
@!3.&}/-'/‘!5‘4""1::

! o
I "“-.ﬂ:

Dl)TAHCE. ﬁaoﬂ. ;5.;5.(\.., 2,.5*/;,'/(: .
- Srack HetenT s |
LCowar oF g--ussu:n«- Tk o
Lo
READING Codt Dy T7opS': wmiiZm
 OnservaTion aBeean =Y 1*”' EHO:__D#...J;_“
BAeACROCH D E i L lsl
S\'-f.\{ COHD\TIOM P gzz//‘/'/ s “
Termeratures K L;.)xHO‘ // @/9
/7'6//*1/.517‘)/« ‘
?Eauz..a.'rcﬁj ‘PERSOM&QL..

a‘[:u-‘.‘

d

._l,—i

5‘\

! RSN RO e | -

b e fy — o =

A

™

N
o
5“
S by
9

\)A ‘

13 o z—‘-ét'h P _I
! 1 ! . i
e £l e L~ =

SR PP BDPDBP D P

S REANE

a =
Al h Rl iy R Q..k\'-i.\ mj;\. a b h s sy ol

| B QF‘\H_CHT‘:'I‘:

N s

-
0. L4 1L
g - B 2| o Akl .
- =l lecl o
. wl Palkal.on!
”;.:.;:T..,w I comnn NN = s Wakadial
o e b sl o Y4l a )

L e -



i

£~

| g [‘"”il

H
:

-
-

Sr‘\or_z : CVAL.UI.JDON Foﬁﬂ\
. S. Sveew Cck’? | -
: Gan uJou-s “
- Facaty: =1 ‘?///'e'( g |  Dave:
—TET ) 1U.8.5.C. OnmeRrvErs
PuN = L nsrecTinie Aceney

89

2/ e

',)i/Z,‘-Q.F;f-;’i_
—— p

-co:.n.'!‘ e ].1‘3-’ ',_ol_;";‘!" . lo bes ;i-aoh:i:__:a“z
Onservation Powt: LIEST ©F lol| sl 2l Al A4 Ao
s e T A Aol A d et
| anmcg.-_ FQQA;«,'.—A.CK; Zeaw2 L sl A :A&'Hn ﬁ‘ /1 .63
- Srack Heienrs - l el e ‘ft';;”‘ 7 ”40 !J%
Corar oF BmissiOnT 121z ﬁ!-‘d‘j%i" seloat ——l
| Respin Comvrmronss LR Tl A orleleldolzzl |
OstRva.'non-l GQ&AMQ"'D" E':ogD‘:'!B 4 7] A Ji“f’tﬁ'i‘”.' Cl-’? !7;-5'! i
- BrcAGRooN DI et [aleleicde AEE slel
SK.":' COMD\HO}J. <’ “D‘Ukt : v < A; rmcl J -tf! . -
TorPeRATUWRESL S "-« Wimp 210 e f‘ﬁt f‘ 2l clA- Lﬁ: -
Horai T Lol ddelvl delzl—
?Eaum‘raz-f zszsou.u'al.' 12y 2 ("‘4' 4’-‘;{:7-' '(i £ Cic —i
: :3“,?-’/?'}4"?:?"'3”(‘(‘(‘,‘-4‘“ J
Tl Al Aol el
. Tl dclsl el delal
. | ol 2 el l Acle
na f?l 6'5"-0‘-“ ‘Tl A Azle
el ol Sin p'!u.l & ele .
Comments: PP I P -
o - ) r/-r r-l sol &1 & ol = _ _
S | ‘ ft (‘"z“:r /‘lfﬂ e Aol __l
- L f‘ o _’{“_rt“ ] 2 =t = = _il
- ; ul oz lelolsslalelalmi
- o | __' 1+ ’fl‘oi:lﬂ|c’?£_£__—] '
s x| ~le c‘-:_':sl**i_f_?._.f_‘“___-a
o o . ,.._;T,_l sol A (-_C !
_-S-;-Cp:q-.:fui{i.: ' - 22| 7 = - ..-! <7 ,«/ o Vs
d ) o | Aol 28l Sl S _
Y P LS Lo e ] et Al 121
ST T g | R

NET



Lo B Sr\pg_t-:. | E\'IALUAT‘oN Foszv\ S _5”‘?'??_7?'"“/(
. U S Sreel Cow.w“'- A
£ L Cemf Wess
: | [

Fm;u_xf‘{ #/ Core /g/‘ TIERY Dme.. | ,l /f
[ O//VD ZRFIRE 577*15/_6 | 'if JUK¥ S C. Oasczvce“ 7,,{,‘/,&
- Tt — lHSPE.LTtHb ‘
T il ——

: “.96‘ |

ey
in
"R
[
“
A

clols [Ofolla] -'

Ora s_RVM’(oH '?om'f <

S : . [ ' _' ‘ X Cotot
0 ,(.: 5 7 A C(’ | o

-———-—DlﬁTMCE Fgor« 51'&:.&_, /'~"'O w,p
-1 STACK. HE.::.AT'- ‘ S ‘

- C.on..oiz. ci-'- g-:-n;f,stor-&.
-t BACKC-'Roum. -‘ fkv

F OBSERVA’HO“" GEC"‘"‘ /9 E-“m/// i
|- Reapiwe conserions:. ) R
“’_ St:_\{ COHD\TIGH'_ /‘P’ﬂy .

R TE:HPiQATuQE.‘ e U‘“D'N @ 3 | a1
e} ,C.’UAIDI"‘"'Y Do . __ "
. ‘meToR‘j 'Pasasonﬂﬁl-' N

—

BN ()_ 

olo D lo e 1o fes W

5 12 @ |~ e jole W is |= |0

:
olols ol o lalolo (Rl

|Q) oS Q;JQ

iR

o
RS

SIS IS slolsls

_RESEAESSESNaNE
== ' B "

c..'.-..J
'
e

T T | e e o ..

Q

Sl Qlelslole [olelt oo v ojata|olelo Rl

Joda lajete|s IQ* N ANY o5

o
7
1\ - 25 — lolojulale o
S w10 10 (00 i3112 191017}
milrf—————— - '1:‘ . 23 ra :/‘ ' ;
| E —_— - - 1o tolo o ls12, ;:'-?‘\'Q_\_-"i- —
1 | P - R R mraziriE
R | — PR 6100 et RUM DA fi it
i | e - - = T 1 jO Q ‘
e — i ‘ | 210 1C =t
) 'g:- —____”__H- - e . i ‘ L ___' —;'—1- ' .—) vk b R g '5, _rz_ i —_—
\i{., = — | A S T2 |

H—
S

e




NS oL : k _' ) T
Smore EVALUATtoH Form . = S4er
. S. SrE.'F_L.. Conp. o _ _ o

- \'GAP-‘[ U_)oo.u.s _ '
AL fenp—BarTERY Date: ;’.; : f~
e e T A USSC. Ogservee: _/'._f,;_g,:,,,
e —— o |Rspeevine AG‘H‘-X-_

o —— e ——

0]
&
w |
o
o
bt}
v ]
0

- COLon,

b | Gserverion Point: WESES [ 12
E N S THC A - L i
= L —_ Pz

T DlSTMcr_ FROM s'rAc&. /5"0 o5 —

L- 5"'#-&*(. He.lc.m"
E | Lover oF gﬂlssloﬂ.

o

L

+ t——

T ——

o — -

‘BAGKGRoum. SAY o

< @ |~ e |w e [u

u‘c’lo 9% ECH ENY AN NSIENNEE '_R:l

NS SO s |Gl [ola e lofsl©  \3 )

-
o
o
=T
_ o
o T BEnEItE
'i - OaservaTion Beoan /22 //-- E'aoc.oL__, — PPy -5_-'5-5 T
i SRR N 9] 1 !
'E | Reapwe conprrionss, /"“”’" = o lol=lsIisisl
i ;.ﬂ . “-“_'St’..‘{ COHDW;OM YOVES /ﬁ.;; - p -/”'-'-OI.‘;-J’ ;1o :
' N . - .A/ } - ‘9 - ) ,. e -~ i n
i E‘ TEMQATUQL' /j— LJ-)!“O & F— " - Cl‘_l TR P A . P
| e — e ]
R S F—- - 12 92 & = —
‘E_ | Regueatory ’PgﬁsoMAEL- L — iz o 1Cllwa Glolo ol
i ' . ._.....-——---'-"'—' —— - - t - o ‘_'
e — — e O'JU_*_?_”-J!“’
'E — ——— T T o e [ A 212
. e - T ;: o1l0 c,(, “ EAVERVCAVER
\E L — o lololgllal/pl0 0101
L — b = - m—— p— - - i K . s
oo ~ T To ool 2|0l i 19
3 L T e PR ST isTaa il KM Lot b i Tole
. E _—_l—__'f_" ‘ ————— - ““‘_-._.—; ‘ Lot l?‘ 0 -2— g iJ u1 0 Oio ———
: ComAENTEE T [erdlje|20)ad 2l | 2012 D li’-i’— —
I = " |20 bz }22be Mg 22—
Pl — 1. . llxe g'q_;-gl._: 2101917 7 1
E el wst | I EP PELVIET, ‘S__I_.‘;“? 0
- —_— e e o e laobe 2dlaallselra Ziii A4 PV
. - J— — - — ——— --—---""—"-"_"- . ) e, ol o .
£ = T s laoligln |5 _5_-‘_'_i P
. ——— - ;. - - 1) P + .'U )
I - T elololnlonslf B s~
13 S .‘"'".,— = a0 d10hsile 1Zle 101
i SIcNATURE: ‘ AT B EA A SR A
- R . .'_"-"-__--—--; za - - L% ) - -;)—" 5 ] ’:) l
‘\E /k«&"/‘@ "-.' / -/AA-' ‘-._._._;._-‘J alalo lalofstlsipdia”
———— i g T e T el - . s oS 3-‘:7-“:‘9'-3'“-: i ARSI —" LSS i |




LI5S RV

RRUDES (PP

-I'

"

{.
L.
f
L
n
"
[
-
i
I
£
i
E

| Cotor oF gmsslaf*'
| _‘Bdc.l:i'.'-zaudbo“-

e

5{*\0#-5'-

-- /.-‘QC ‘5/‘_«(& 13/4 T TPy

Fp.cu..lT']'

> Sramcx

f—
EVALUL\TloH
LU N S Sreel Cow

: C;AR‘( UJOQLS'

,NSPE_:,Tu-Lb AGCHL‘(’

92.

FoR‘F\: :

, _ DATE.. Q 02 ’F‘/‘
USSC.OB-S.‘:WCE'/? /«“’/'f"

.&aa

Cosor
Cotor

.0*
]

el

[2]o]

OGSERV&Tm& 'Pomr T WEJ' 7'

0; S/ACM

lolo

—

Q:
SN ES
\“\(-' Q l

Dtsraﬂcr F—'"’or-\ sTM-"u //0 "p‘f

£ (W I8

- Svacw Heicur:

Y)W

SKRY

1D
RS ey

§§§§Qﬁbﬁﬂv

SN
iy

:jOBSERVA'ItoA BEGAAB.-—_ cHO%DJr-
—RMDIHG- t:.am:n'/o,./s, Gos b

o |0 Qo iGixg

St‘..‘{ Coum'nm.x -8 1C L‘-»‘:‘/?

< |m |~ | 0

DD QS \Q\Q Ly

L

T;Hoam-rua_.: =.._£> u.)moo "‘7 @//

W, ,UIT:'- :

3 C S S S S T S e e N 101
o QA
Q
O le ool lale jois I

~%

;{ua;pﬂ"‘;’ - —
?ra:,umrom 'Paasouseu” |

—

<]

LG

alolslslals

AL Al

5 1a

13

~ |-

L
\

3 UI o [y
- -
«

¥
¥
o
—_

N
=
ta

I T T Y T i A o
' 3 e AC T (R I b B
AL S
|

ST

&
Ab R AP P ERE

Saen.a."ru&f--

]

J\M
: _ =i {leg Tl i2 12 ;_*
c.o....m;wrﬁ . lzel 1157
o — o 20 ol o et
= P P e Kl Kl Ul
— X 1 e b= = o bl (e
B A=l asele
Y G £ AT A A A

RS SR S LSS 1 sl s

A\

R
Mg

R

R

s
~

S [I—
e e

- . CaA-Br-L

T T T W T TR e T




L e P ]
| n NEERENE N O L A 1 2 O T O 5 Y
VN R NS EENN AR __ | A
AR R RO R R R EE R BNERE o o O O AV R A R
sl | R ISf ol ofof of oo ol o o] olof olol Dln| ol ™ ,,__, ﬂ i
Yy \ m.__ Ol ™MD C 0 s DN W _ daldligistiols N J_ (J_f) ,.3 LA
_M 7* .,,// . ._rg NS 0_ ol B UOs,WlﬂH 7. i rP_lﬂu O Sie 0 __.o oy __jrs 5757:__7) { — rb _
b e s le ool o ool ol s sle A e e e Y e AR REE RN
. : W - - - Tlﬂj ....ﬂ ﬁ%ﬁmﬂ m%— N«W..—ah &.‘l .“.r N |..|Jl = /! +),. |ﬂ| “““ “‘
6 & T ERE ;...u_nm_ R L= o] WO o o] O oo T r, Bub St Ik St | Y
5 B9 Bifelo|o ol olsleop el MY NRNENENEE NN ¢
A 9 SRR e s U W NN RSN e
g J % : — Slol s o) olalals] olbh frg o NTRE _f MJ_,__rD Lhta
§ . vl [2ulelooinls STSo[S[oe bW ulo]slolo]sols |l s bt ¢
o NS Tolwluslsls il Il Bl ik EERrER R EEERE m&:a_ ,,..__M.L R
o Do ol ~| #| m] 3]wl o]~ o] 2zl T2 S0 L) st b R R
_ ._‘H_Cwu S 2 e o i e o A T R R EO R | 11 m__T B L O ] R
. : o . —_— w s | . 3 | ) | I . * 31 o O N 1
o ¢ ; § S I B I —— S
v d E\W o . A ) ] 4 1 v 1t i S [ | B A
P 3w ! 4 R | o 1 - I e o N _T_
IaT oy | SRR RN . AR N RN
AR rEEERERNE RS R REA AR MR
| ] ﬁ_S N y AN _ | : AR
¥o g S o BRI EIRE" ! AN AN
ad PSR A Lol g N
S XY 1 J 14 ETqlzw 12 1. IR I
. 5 . o~ . we Aﬁ L o /w nlw vl I % 1 1
. vl W 7 x v 2 |V kb M; _ PRS # S
BNIIEN _«Mﬁ ¢ g 3 w mﬁw & b o / o
N SR anam ww 5o w.nﬁ_p g m ‘ w@/ |
. % w. Y ‘m xR Ee muw m - 2 V_://.“
™~ X ST i R 3 duy, a 1ok
- vi " 0% ST Qe J ﬁ _ ,
3 0 ",",D_SCB._OR_ AT TR
fm_ | : ‘ — - , | _ Co b
v & ’ : 4 . " o P i . . - _. .,




&
f 4

nAxL: COAL ARD "o - _§~f_ | parz sworEm: 2180
| | QUALTTT RZ 'ff‘ . DATE REFGRT IESWD: 2:2:%7°
3.3 TRE   aﬁ-' 11 TIE I"Rﬂ*fffV*.'”n1+tf7kv+?gd?‘ !

'T‘Alvheus‘CCTbln’\

& ougigeyre. o Lwsp i ool

Mchcua C "-"fﬂf‘:‘. T

.32 T |1
s el
‘18,1; 33:85

ﬁ?f%li:P;iii? EEwmrEey
._14;f]n;5,7 oy "

1501
5.7b
le8.0s 1

o h.‘ w}‘
[ sel

17351
N9l
T el

Caa_ c: rec?ivrﬂ

Tos aze iz s ‘Ab<5ﬁ‘%b'lf

lshcud

PQ-H‘nl

0.5

" 3.8

7‘f3.0f

,2% S

5.5 |

1. oé?~

17.9 |

§ _100 u.-m\-\

BuAST

. .'- SC'F. = .m"

‘\ \(‘E CCA\:

j?¢§*hi'“'

| ap juadn

Twﬂ¥1‘”"*3/1"

¢ ”*j-srxrzox-.'"“*’

R

7 8

%O T !HO 2

mlo okl

o1
rsswz-\qﬁﬁjl

‘ .:2.8

i3k a5l 9f¥sj‘.

3
5 &l on.3 A5
2f 98.1] 97.0




L TN FRE e
f i .




YWy
¥ingy Midvyy

.. - ‘.u‘ - n




&

_GRAPHIC CONTAOLS CORPORATION
‘ AL ALO, Inbd TORK

NN

- ——

= SERVILE e [ AL
L TS

o RG 88-4100-500 /N>







. E{C Mok, ’
' . B - o 2oyl S pitm g g b
g : "R Enwironmaenm. Lerves

EMISSION ;_sr_hc

" FOR
'U. S..STEEL

E * Eguipment
L Sempling Train: NAPP_21/Lea:-sieglet PﬂiO0‘
{: Orsat Analyzer: . - Burrell Industro Gas Analyzer Model

[N K]

The stack sampling sys;em con31shs of two‘dnajor
‘un*ts - uhe conurol unit and hhe s=ﬂDl‘ng tra11 Lﬁltf

elecbr*cally and pneLmatlcally connecued by an umbll*cal

cord- -The s;mpllng‘uraln unit can be- broken ‘d6wn into -
three sﬁb—unité; (1) the-probe_wzhh a heaten pyrex‘llner,
{2) the hot_box assembly thermostatically contréiled kLo
- maintained 250° . F during the scmcllng, and (3) ‘nn cold
”-bo# assembly to hold four 500 ml glass lnnlngers in .an

ice bath,

' The control unit contains gaugeé aﬁd.'metérs to

| ”ﬁeaSu:e 211 parameters necessary fbr 'éémpiing
céldulations; A dry gas meter (:ecenfly calibrétad to
"t EPA specz.;.:.cat*ons) is used to meé.sufe ‘the volume of
i- :sample rEmoved from the stack. Ai therﬁomeﬁer or
ra' thérmocouple on the inlet and exit SiﬁeF-Of'ﬁhe meter ara
. | ‘
L 511135

arg-Sarner Cormgranca
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I o . e ‘r—vtﬁwr-eﬂw'hrmu 3‘

used to déﬁe:miné the meter temvera_urerliﬁ magnehellc

gauge or 1ncllnea manoneter ls avallable on. Lhe control

bcx for mnasublng veloc1gy heads 1n lncnes o; waher chm
0.0 - 10.0 1ncnes- -‘*An  11c11ned nanome er' is " alse
ava'1éble for lowe: velﬁtiuf_heédé‘in the_raggé‘of*b;d -
0.5 lﬂﬁh ] o: wa*er. PThé a:ounqu hezt toihe'érqbe

lzner is conhrolled by an adjLSLTEWt on Lhe control 't

'The vacuum at hE”in1etjto‘tne dz y cas meter ‘is monitored . .

by .=nogher. uge .in 1nches oz mercury;kriﬁThé-:Stéck

tempe:ature is nonluored bv n‘ digital tenoerahure

zndlcator (0 2000° “) on uhe conthol box connecged to ‘
5 the therﬁocounle on the Drooe by two cnronnl—aluﬂe1 wﬂres

_1n the Lnb111c=1 COfd. ;He o _fﬂce D:essure d fierenhlal‘

is 1ndlcated by =nothe:_magnehe11; or mapqmete:‘(ou_ulo

’—l
Ua
+
T L T R T O Rl W T I ST T T S N, YR TR e TR T T T NSO T IO T,

l ‘ofEO) R
l R The parhzculate-laﬂen f1ue gas is v;cuumed lnho uhe_ i
nozzle (stalnless SuEEl 316) at 250k1n3¥lcﬁ°°ndlt1°75? - }?
'l It hhen passes Lhroucn the he edjpyrex liﬁé* (h eated’ to | |
[ Preven“jcondensatlon of wah 3 vapor) in‘b-the hotiﬁox'5 ‘%

ascemblY-‘ The hO\. bC’X, 'nalnta‘ ned‘ at 250 ﬂ_.‘ -_':', ccnta1 ns a_'

:I ) “4‘ Type A gTass flbef fll er where the partlculate ﬁs*V

RTINS h L Y

: i ; .
’l . renoved from the gas. The gas, after pass*ng th_ough & 4
‘ o s ;
f1lter and 4nto the co’d box, is bubblnd thLOLgn a ser*edff : -

T v g g s ey
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