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between 213.15 and 647.14 K

Equations and Tables for the Thermodynamic Properties of
Ordinary Water Substance at Saturation from the Critical
Point down to —60 C

ABSTRACT

This report summarizes and extends the range of the equations proposed by Saul and Wagner
(1987) down to -60 "C. The uniformity of the equations used is extremely practical for use in
computer programs. For temperatures above the triple point, the coefficients determined by Saul and
Wagner are maintained, except for density, for which the new coefficients proposed by the IAPWS
(1997) were adopted. For temperatures below that, new coefficients were determined, while
retaining the same form of the equations. A listing of a calculation routine for the whole temperature
range, written in the Borland Pascal” programming language is included in Appendix A. Sl Units are
used throughout for all quantities. A table of properties at saturation, for the whole temperature
range considered, is included as Appendix B.

Nomenclature

Thermodynamic quantities:

specific enthalpy

enthalpy of phase transition

vapour pressure

specific entropy

temperature

density

auxiliary quantity for specific enthalpy
auxiliary quantity for specific entropy

- O QO H» T— =

I
—-d
I 3
@

Subscripts:

value at the critical point

value for solid phase

value for liquid phase

\ value for vapour phase

sg solid to vapour phase transition
fg liquid to vapour phase transition
sat at saturation

—run o

Reference constants

T, = 647.14 K
P, = 22.064x10°  Pa
p. = 322 kgm™

R =461.5183505 Jkg 'K
M = 18.015 34
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Vapour pressure

1.5 3 35 4 7.5
LN(PSATJ _artta,t”tat"+a, 0 tat tat
-7

213.15K < T < 273.16 K 273.16 K < T < 647.14 K
a, 2.442 663 -7.858 230
a, -11.413 077 1.839 910
as -15.109 346 -11.781 100
a, 1.119 193 22.670 500
as 18.159 568 -15.939 300
ag -6.138 264 1.775 160

Density of the condensed phase

P

2L _ 1+ b171/3 + b2T2/3 + b375/3 + b4T16/3 + bST43/3 + b67110/3
P.
213.16 K < T < 273.16 K 273.16 K < T < 647.14 K
b, -2.379 140 1.993 771 843
b, 7.999 465 1.098 521 160
b, -4.270 316 -0.509 449 300
b, -0.344 761 -1.761 912 427
b, 22.552 663 -45.900 548 027
be -32 596.064 921 -723 692.261 863 189
Density of the gaseous phase

Py
LN[— = clrm + czrm + 0374/3 + 0413 + 051'37/6 + 06771/6

P.
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213.16 K < T < 273.16 K 27316 K < T £647.14K
Cy -0.864 991 -2.025 450 113
C, -1.629 674 -2.701 314 216
Cs -4.019 472 -5.359 161 836
C, -32.838 573 -17.343 964 539
Cs -24.601 436 -44.618 326 953
Ce -93.753 172 -64.869 052 901

Specific enthalpy and entropy

Auxiliary equations

o
—=d, +d0"+d,0+d,0" +d,0° +d.0*

aO
P g dO s d, NG+ 2d 07 4 d 0 + 2 g g
0, %0 7 4 107
213,15 K < T < 273.16 K 273.16 K < T <647.14 K

d, 0.0 -5.717 56x10°8

d, 667.663 152 2 689.810

d, 14 202.078 027 129.889

d, -15 324.511 005 -137.181

dg 0.0 0.968 874

dg -702.840 803 -1135.481 615 639

de -498.196 684 2 318.914 2

with

@, = 1000.0 Jkg'
@, = 0,/T, Jkg ' K
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Specific enthalpy of the condensed phase

h, =o+ %%
Specific enthalpy of the gaseous phase
h. = o+ é%
Specific entropy of the condensed phase
o =g L P
p, dT
Specific entropy of the gaseous phase
5, = gL %P
ps dT

Range of validity of the equations

The equations presented here are valid for

213,15 K < T <647.14K

References

Saul, A., W. Wagner 1987. International Equations for the Saturation Properties of Ordinary Water
Substance, J. Phys. Chem. Ref. Data, 16(4), 893-901.

IAPWS (The International Association for the Properties of Water and Steam) 1997. Release on the
IAPWS Industrial Formulation 1997 for the Thermodynamic Properties of Water and Steam,
London, UK.
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{$N+,F+,D+}

UNIT SatWater;

{ For the calculation of the properties of saturated water between 213.0 .. and
the critical point. Equations used have the form proposed by Saul & Wagner
(1987) in J. Phys. Chem. Ref. Data, Vol.16, No. 4, 893-901.

The coefficients for solid state were adjusted using data from
ASHRAE - Psychrometrics Theory and Practice, 1996

M. Conde Engineering, Created, June 16, 1997

Last Update, June 17, 2002 }

Interface

Uses DOS, Crt;

TYPE
TH2oParamArray = ARRAY[0..6] OF DOUBLE;
TH2oPropRec = RECORD

RH20 : DOUBLE;
MH2o0 : DOUBLE;
H20Tc : DOUBLE;
H2oPc : DOUBLE;
H20oRhoc : DOUBLE;

H2o0AlphaO : DOUBLE;

IceVp : TH2oParamArray;
H20oVp : TH2oParamArray;
IceRho : TH2oParamArray;
H2oRho : TH2oParamArray;

VapIceRho : TH2oParamArray;
VapH20oRho : TH2oParamArray;
IceAux : TH2oParamArray;
H20Aux : TH2oParamArray;
END;
H20Fil = FILE OF TH2oPropRec;

CONST
DH20 : TH2oPropRec = (RH20 : 461.5183505; { J/kg K }
MH20 : 18.01534;
H20Tc : 647.14; { K }
H20Pc : 22.064E+6; { Pa }
H2oRhoc : 322.0; { kg/m3 }
H20AlphaO : 1000.0; { J/kg }
Icevp : ( 0.0, { Vapour pressure over ice }
2.442663,
-11.413077,
-15.109346,
1.119193,
18.159568,
-6.138264) ;
H2oVp : ( 0.0, { Vvapour pressure over liquid }

-7.858230,



1.
-11.
22.

-15
1

-0
22

-0
-1

-1
-4

-93

VapH2oRho : ( 0.
.025450113018,
.701314216303,

-5.
-17.
-44.
-64.
-702.
.0,

667.
14202.
-15324.
.0,
-498.
.481615639,

-5.
2689.
129.
-137.
.968874,
.9142)) ;

-2
-2

IceAux : (

H2o0Aux : ( -1135

2318

Error BOOLEAN = FALSE;

839910,
781100,
670500,

.939300,

.775160) ;

IceRho : ( O.
-2.
7.
-4.

0,

379140,
999465,
270316,

{ solid density }

.344761,
.552663,
-32956.

H2oRho : ( 0.
1.

1.

064921) ;
0,

993771842992,
098521160394,

{ Ligquid density }

.509449299608,
.761912427015,
-44.

-723692.

VapIceRho : ( 0.
-0.

900548026659,
261863189517) ;
0,
864991,

.629574,
.019472,
-32.
-24.
.753172) ;

838573,
601436,

0,

359161836041,
343964538812,
618326953465,
869052901136) ;
840803, { Saul & Wagner's d _alpha }
663152,

078027,

511005,

196684) ;
717560E-8,
81,

889,

181,

{ saul & Wagner's d_phi

{ Density of steam over ice }

{ Density of steam over liguid }

{ saul & Wagner's d phi }
{ saul & Wagner's d_alpha }
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FUNCTION VapPressure (T REAL) REAL;
FUNCTION SatTemp (P REAL) REAL;
FUNCTION CondensPhaseRho (T REAL) REAL;
FUNCTION VapourPhaseRho (T REAL) REAL;
FUNCTION LigEnthalpy (T REAL) REAL;
FUNCTION VapEnthalpy (T : REAL) REAL;
FUNCTION LigEntropy (T REAL) REAL;
FUNCTION VapEntropy (T : REAL) REAL;
FUNCTION LatentEnthalpy (T: REAL) REAL;
FUNCTION LatentEntropy (T REAL) REAL;
Implementation
CONST
PTol = 0.01; { Pascal }
MaxIter = 30;

FUNCTION TRangeOK (T : REAL) BOOLEAN;
Begin

TRangeOK:=((T >= 213.0) AND (T <= DH20.H20Tc)) ;
END;
FUNCTION PRangeOK (P : REAL) BOOLEAN;
Begin

PRangeOK:=((P >= 1.08) AND (P <= DH20.H20PcC)) ;
END;
FUNCTION dPSatdT (T : REAL) DOUBLE;

{ calculates the derivative of the vapour pressure in relation to the

saturation temperature }

VAR PParm

FUNCTION

TH2oParamArray;

dPdTCalc (T : REAL)

VAR Ps, Tau, X, LnTau

Begin

Ps:=VapPressure (T) ;

Tau:=1.0-T/DH20.H20Tc;

=LN (Tau) ;

REAL;
DOUBLE;

:=7.5*PParm[6] *EXP (6 .5*LnTau) ;

LnTau:
X
X:=X+4.
X:=X+3.
X:=X+3.
X:=X+1.
X

:=X+PParm[1] +LN (Ps/DH20.H20Pc) ;

dPdTCalc:=-Ps/T*X;

END;

Begin {

dpSatdT }

0*PParm[3] *Tau*Tau;

0*PParm[5] *Tau*Tau*Tau;

5*PParm[4] *EXP (2.5*LnTau) ;

5*PParm[2] *EXP (0.5*LnTau) ;

IF ((T »= 213.0) AND (T <= 273.15)) THEN Begin { Condensed phase is solid }



Properties of ordinary water substance at saturation

M. CONDE ENGINEERING Page 9/23
between 213.15 and 647.14 K

PParm:=DH20.IceVp;
dPSatdT:=dPdTCalc (T) ;
END ELSE
IF ((T > 273.15) AND (T < DH20.H20Tc)) THEN Begin { Condensed phase is liquid

PParm:=DH20.H20Vp;
dPSatdT:=dPdTCalc (T) ;
END ELSE
IF T = DH20.H20Tc THEN dPSatdT:=0.0;
END; { dPSatdT }

FUNCTION VapPressure (T : REAL) : REAL;
VAR PParm : TH2oParamArray;

FUNCTION PsatCalc (T : REAL) : REAL;
VAR Tau, LnTau, X : REAL;
Begin
Tau:=1.0-T/DH20.H20Tc;
LnTau:=LN (Tau) ;
X:=PParm[6] *EXP (7.5*LnTau) ;
X:=X+PParm[5] *EXP (4 .0*LnTau) ;
X:=X+PParm[4] *EXP (3.5*LnTau) ;
X:=X+PParm[3] *Tau*Tau*Tau;
X:=X+PParm[2] *EXP (1.5*LnTau) ;
X:=X+PParm[1l] *Tau;
PSatCalc:=DH20.H20Pc*EXP (DH20.H20Tc*X/T) ;
END;

Begin { VapPressure }
IF TRangeOk (T) THEN Begin
IF ((T »= 213.0) AND (T <= 273.15)) THEN Begin { Condensed phase is solid }
PParm:=DH20.IceVp;
VapPressure:=PSatCalc (T) ;
END ELSE
IF ((T > 273.15) AND (T < DH20.H20Tc)) THEN Begin { Condensed phase is liquid

PParm:=DH20.H20Vp;
VapPressure:=PSatCalc(T) ;
END ELSE
IF T = DH20.H20Tc THEN VapPressure:=DH20.H20Pc;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION SatTemp (P : REAL) : REAL;
VAR PCalc, dPAT, T : REAL;
Itc : INTEGER;
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Begin { SatTemp }
IF PRangeOk (P) THEN Begin
T:=293.15;
Itc:=0;
REPEAT
INC(Itc);
PCalc:=VapPressure (T) ;
dPdT:=dPSatdT (T) ;
T:=T- (PCalc-P) /dPAT;
UNTIL ((ABS(PCalc-P) < PTol) OR (Itc > MaxIter));
IF (Itc > MaxIter) THEN Begin
{ Error: Convergence not found on P }
Error:=TRUE;
END;
END ELSE Begin
{ Exrror: P Out of Range }
Error:=TRUE;
END;
END;

FUNCTION CondensPhaseRho (T : REAL) : REAL;
VAR RParm : TH2oParamArray;

FUNCTION RhoCalc (T : REAL) : REAL;
VAR Tau, LnTau, X : REAL;
Begin
Tau:=1.0-T/DH20.H20Tc;
LnTau:=LN (Tau) ;
X:=RParm[6] *EXP (110.0*LnTau/3.0) ;
X:=X+RParm[5] *EXP (43 .0*LnTau/3.0) ;
X:=X+RParm[4] *EXP (16 .0*LnTau/3.0) ;
X:=X+RParm[3] *EXP (5.0*LnTau/3.0) ;
X:=X+RParm[2] *EXP (2.0*LnTau/3.0) ;
X:=X+RParm[1l] *Exp (LnTau/3.0) ;
RhoCalc:=DH20.H20Rhoc* (1.0+X) ;
END;

Begin { CondensPhaseRho }
IF TRangeOK(T) THEN Begin
IF ((T »= 213.0) AND (T <= 273.15)) THEN Begin { Condensed phase is solid }
RParm:=DH20.IceRho;
CondensPhaseRho:=RhoCalc (T) ;
END ELSE
IF ((T > 273.15) AND (T < DH20.H20Tc)) THEN Begin { Condensed phase is liquid

RParm:=DH20.H20Rho;
CondensPhaseRho:=RhoCalc (T) ;
END ELSE
IF T = DH20.H20Tc THEN CondensPhaseRho:=DH2o.H2oRhoc;
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END ELSE Begin
{ Exrror: T Out of Range }
Error:=TRUE;
END;
END; { condensPhaseRho }

FUNCTION VapourPhaseRho (T : REAL) : REAL;
VAR RParm : TH2oParamArray;

FUNCTION RhoCalc (T : REAL) : REAL;
VAR Tau, LnTau, X : REAL;
Begin
Tau:=1.0-T/DH20.H20Tc;
LnTau:=LN (Tau) ;
X:=RParm[6] *EXP (71.0*LnTau/6.0) ;
X:=X+RParm[5] *EXP (37.0*LnTau/6.0) ;
X:=X+RParm[4] *EXP (3.0*LnTau) ;
X:=X+RParm[3] *EXP(4.0*LnTau/3.0) ;
X:=X+RParm[2] *EXP (2.0*LnTau/3.0) ;
X:=X+RParm[1] *Exp (LnTau/3.0) ;
RhoCalc:=DH20.H20Rhoc*EXP (X) ;
END;

Begin { VapourPhaseRho }
IF TRangeOK(T) THEN Begin
IF ((T »= 213.0) AND (T <= 273.15)) THEN Begin { Condensed phase is solid }
RParm:=DH20.VapIceRho;
VapourPhaseRho:=RhoCalc (T) ;
END ELSE
IF ((T > 273.15) AND (T < DH20.H20Tc)) THEN Begin { Condensed phase is liquid

RParm:=DH20.VapH20Rho;
VapourPhaseRho:=RhoCalc (T) ;
END ELSE
IF T = DH20.H20Tc THEN VapourPhaseRho:=DH2o.H20oRhoc;
END ELSE Begin
{ Exrror: T Out of Range }
Error:=TRUE;
END;
END; { vapourPhaseRho }

FUNCTION FAlpha (T: REAL) : DOUBLE;
VAR AParm : TH2oParamArray;

FUNCTION CalcAlpha (T : REAL) : REAL;
VAR Theta, LnTheta, X : REAL;
Begin

Theta:=T/DH20.H20Tc;

LnTheta:=LN (Theta) ;
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X:=AParm[5] *EXP (54 .5*LnTheta) ;
X:=X+AParm[4] *EXP (5.0*LnTheta) ;
X:=X+AParm[3] *EXP (4 .5*LnTheta) ;
X:=X+AParm[2] *Theta;
X:=X+AParm[1l] *EXP (-19.0*LnTheta) ;
CalcAlpha:=1000.0* (X+AParm[O0]) ;
END;

Begin
IF TRangeOK(T) THEN Begin
IF ((T >= 213.0) AND (T <= 273.15)) THEN { Condensed phase is solid }
AParm:=DH20.IceAux
ELSE
IF ((T > 273.15) AND (T <= DH20.H20Tc)) THEN { Condensed phase is ligquid }
AParm:=DH20.H20Aux;
FAlpha:=CalcAlpha (T) ;
END ELSE Begin
{ Exrror: T Out of Range }
Error:=TRUE;
END;
END; { FAlpha }

FUNCTION LigEnthalpy (T : REAL) : REAL;
VAR Rho, dPAT : REAL;
Begin
IF TRangeOK(T) THEN Begin
Rho:=CondensPhaseRho (T) ;
dPAT:=dPSatdT (T) ;
IF NOT Error THEN LigEnthalpy:=FAlpha (T)+T/Rho*dPdT;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION VapEnthalpy (T : REAL) : REAL;
VAR Rho, dPAT : REAL;
Begin
IF TRangeOK(T) THEN Begin
Rho:=VapourPhaseRho (T) ;
dPdT:=dPSatdT (T) ;
IF NOT Error THEN VapEnthalpy:=FAlpha (T)+T/Rho*dPdT;
END ELSE Begin
{ Exrror: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION FPhi (T : REAL) : DOUBLE;
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VAR AParm : TH2oParamArray;

FUNCTION CalcPhi (T : REAL) : REAL;
VAR Theta, LnTheta, X : REAL;

Begin
Theta:=T/DH20.H20Tc;
LnTheta:=LN (Theta) ;
X:=109.0/107.0*AParm[5] *EXP (53 .5*LnTheta) ;
X:=X+5.0/4.0*AParm[4] *EXP (4.0*LnTheta) ;
X:=X+9.0/7.0*AParm[3] *EXP (3.5*LnTheta) ;
X:=X+AParm[2] *LnTheta;
X:=X+19.0/20.0*AParm[1] *EXP (-20.0*LnTheta) ;
CalcPhi:=1000.0/DH20.H20Tc* (AParm[6] +X) ;
END; { CalcPhi }

Begin
IF TRangeOK(T) THEN Begin

IF ((T »= 213.0) AND (T <= 273.15)) THEN { Condensed phase is solid }

AParm:=DH20.IceAux
ELSE

IF ((T > 273.15) AND (T <= DH20.H20Tc)) THEN { Condensed phase is liquid }

AParm:=DH20.H20Aux;
FPhi:=CalcPhi (T);
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END; { FPhi}

FUNCTION LigEntropy (T : REAL) : REAL;
VAR Rho, dPAT : REAL;
Begin
IF TRangeOK(T) THEN Begin
Rho:=CondensPhaseRho (T) ;
dPdAT:=dPSatdT (T) ;
IF NOT Error THEN LigEntropy:=FPhi(T)+1.0/Rho*dPdT;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION VapEntropy (T : REAL) : REAL;
VAR Rho, dPdT : REAL;
Begin
IF TRangeOK(T) THEN Begin
Rho:=VapourPhaseRho (T) ;
dPdT:=dPSatdT (T) ;



IF NOT Error THEN VapEntropy:=FPhi(T)+1.0/Rho*dPdT;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION LatentEnthalpy (T: REAL) : REAL;
VAR RholL, RhoG, dPAT : REAL;
Begin
IF TRangeOK(T) THEN Begin
RhoG: =VapourPhaseRho (T) ;
RhoL:=CondensPhaseRho (T) ;
dPAT:=dPSatdT (T) ;
IF NOT Error THEN LatentEnthalpy:=T*(1.0/RhoG-1.0/RhoL)*dPdT;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

FUNCTION LatentEntropy (T : REAL) : REAL;
VAR RhoL, RhoG, dPAT : REAL;
Begin
IF TRangeOK(T) THEN Begin
RhoG: =VapourPhaseRho (T) ;
RhoL:=CondensPhaseRho (T) ;
dPAT:=dPSatdT (T) ;
IF NOT Error THEN LatentEntropy:=(1.0/RhoG-1.0/RhoL) *dPdT;
END ELSE Begin
{ Error: T Out of Range }
Error:=TRUE;
END;
END;

END. { Implementation Part }



APPENDIX B



€7/ 91 98ed uoneIiES e IJEA) [BULION JO sanadold orureudpounoy ], 200T “ONIYIINIONT ANOD ‘W

CI¥T 0T T8LS 'TT 89¢V " T- ST6°8%¥C 89¢°8¢8¢C vSv " 68¢- 70-20€T" ¥ 0co-"0ce €LOTO0 0 0°8¢C-
CI8T 0T 8GC9 'TT SYvYv - T- 980" " LVTC v 8¢8¢C 8% "TetC- 70-=207L° ¢ 0SL°0cC6 LTCY0"0 0"6C-
9TZCZ 0T 8C€L9 'TT €TSSV T~ 29cC " Svvce 967 °8¢8¢C veg e6g- 70-206¢° ¢ 6L8°0C6 208¢0°0 0°0¢-
£€29C 0T €CCLTT 0097 "T- Yy evve 999°8¢8¢ PIT 96¢- 70-2090° ¢ 600°"TC6 qCcve0°0 0"Tg-
7€0€ 0T CTLL'TT 8LOV ' T- 8C9 " TI¥¥C €T9°8¢8¢C 986 °"96¢- 70-920LL"C 6ET"TC6 280¢€0°0 0°2¢-
677 0T 70C8°TT QQLY " T- LT8 6¢¥C L99°8¢€8¢ 0S98°86¢- 70-2009° ¢ 89C°"TIC6 CcLLZO "0 0"¢e-
898¢°0T 00L8'TT CEBY " T~ TTIO "8¢¥C 8TL 8€8C LOL 00%- ¥0-209C° ¢ 86¢€°TC6 06¥Cc0°0 0 "ve-
06cCc? 0T TOC6'TT OTe?v " T- 60C 9¢¥cC 99L°8¢€8¢ LS99 C0¥%- 70-20€0° ¢ 6CS°TC6 ggcecoto 0°9¢-
LTLY 0T SO0L6°TT 8867 T- OT¥"¥eEPC 0T8°8¢8C 66¢C V0V - 70-20€8°T 6G9°TC6 S00C0°0 0°9¢-
8%TS"0T 71Cc0°CT 9909 " T- 919" CcevcC 058°8¢8¢ veC 907~ 70-°20599° 1T 06L"TC6 96LT0 "0 0°"LE-
¥8G99°0T LCLO CT EVYIS " T- vz8 0¢gve 988°8¢8¢C Z290°807%- 70-2087°T TC6°"TC6 809T0°0 0°8¢-
£€C209°0T evc1T"CtT 0ccs " 1- gc0°"6C7C 9T6°8¢€8¢C 288607~ 70-20¢€e° T cs0°¢cce 8¢¥TI0 0 0"6¢-
LOT9 0T SOLTCT 86CS ' T- 8% LCVC Zcv6°8¢8¢C V69 " TTIV- 70-206T°T €8T "CC6 S8CT0°0 0°0%-
7TI69°0T 06cc CT 9L€ES T- [A°AARY A4 T96°8¢€8¢C 667 €IV - 70-20L0°T AR AN LYTTO 0 0 "TI¥%-
99¢L 0T 0c8Z" ' CT €9vS T~ LL9 €TV 7.6°8¢8¢C L6C STV~ S0-2009°6 vvv-cce €Z0T0°0 0°"C¥v-
€C8L°0T £9ee"CtT T€9S " T- 268" 1TC¥C 086°8¢8¢C 880 LTIV- S0-=2009°8 9L9°¢CcC6 TT600°0 0"¢¥v-
£€8¢C8°0T 268¢°CT 8099 ' T- 90T "0C¥C LL6°8€E8C TL8 8TV~ S0-=200L° L SoL"cce TTI800°0 0" 9v¥v-
8%L8°0T vevv T 9899 " T- 8TE"8TI¥C 996 °8¢8¢C LY9 0C¥- 90-=2008"9 7¢8°¢Cce6 TCLOO" 0 0°"9%-
LTZ6 0T TI86% " CT ¥9LS T~ LZS 9T¥C Zcv6°8¢8¢C STV 2Cv- S0-200T°9 T96°CC6 0¥900°0 0°9%-
T696°0T ceS99°CctT cv89°T- TEL PIVC L06°8¢€8¢C OLT " ¥C¥- 90-2007"9 880" ¢cC6 89500°0 0" LY-
89TO"TT L809°CT 6T6S " T- 0g6°"CIvC 098°8¢8¢C 0¢c6°"9CV- S0-2008"% CTC " ¢C6 €0500°0 0°"8¥%-
0S90°TT L¥99°CT L66S T- CCT TITIVC 86L°8¢€8¢C 9L9 " LCV- S0-=200¢€° ¥ vececee S¥v¥00°0 0"6¥%-
LETT TT TTICL CT SL09 " T- vo0g"607C 6TL " 8€E8C STV 6CV- S0-2008°¢ €av - ¢cce ¥6€00°0 0°0S9-
LCOT " TIT 08LL CT €9T9 " T- 9LV LOTC £€29°8¢8¢C LYT TEV- S0-2007" ¢ 699°¢C6 8%¢€00°0 0°"TS9-
CCTIC 1T 29¢8°CT 0€C9"T- 9¢9°90¥%C L0S°8¢€8¢C CLB8 CEV- S0-2000°¢ 089°¢cC6 L0€00"0 0°2S9-
TCO9C ' TIT 6¢68°CT 80€9 " T- T8L €0¥cC 0LE"8€E8C 689 " ¥eEv- S0-=200L"°C 98L"tC6 TLZO0O0" 0 0°¢€9-
PCTIC 1T 0TS6°CT 98¢€9 " T- 606 "TO¥C 80C°8¢8¢C 66C° 9¢¥V- S0-200%° ¢ L.88°¢€C6 8¢cC00°0 0 "9vS9-
TE9C ' TIT 9600° €T Y979 " 1T- 8T0"00¥C 0c0°"8¢8¢c c00°"8¢¥- S0-=200T° ¢ 086°¢cC6 60C00°0 0°99-
CYIV 1T 7890 °¢T cvSe9 " T- S0T"86¢€C €08°LEBT L69°6ET- S0-2008"T 990" ¥cC6 ¥8T00° 0 0°99-
LSOV TIT LLCT €T 0C99 "T- 89T°96¢C 799°L€8C 98¢ " TV¥- S0-2009°T cv1T "vcCe TO9T00" 0 0°LS-
9LTS ' TT VLT €T 8699 " T- voCc- vecc TLZ LESBT LO90 " EVV- S0-2007%°T 60C°"¥cC6 T¥T00°0 0°89-
6699 °TT SLYC €T 9LLO "T- 80cC-"¢heC 0S96°9¢8¢C TVL VPV - S0-200¢€°T £9cCc " vce 7ZT00°0 0°69-
9CC9 1T 6L0C €T 7989 " T- 6LT 06¢CC L.89°9¢8¢C 80V "9V V- S0-200T°T vog-"vce 80T00°0 0°09-
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€7/ L1 9%ed uoneIiES e IJEA) [BULION JO sanadold orureudpounoy ], 200T “ONIYIINIONT ANOD ‘W

6€C0°6 LLY6°8 Z9L0°0 9T8°6049C 86L°88¥C LTO"TIC £€0-°2008°9 ST6° 666 cL8 0 0°9
670" 6 £886°8 TT90°0 cc6°L0SC TIT " Tevc TI8 9T £€0-2¢9¢°9 £C6°666 €TI8°0 07
TGLO 6 Z6cC0°6 6570°0 220°9049¢ ocv-cevc €09°CT £€0-92096°9 ST6° 666 8GL°0 0°¢
OTOT "6 ¥0LO0 "6 90¢€0°0 PIT ¥09¢C €CL 967 T6€"8 £0-9¢99°9 068°666 90L"°0 0°¢
TLZT 6 6TTIT" 6 €9T0°0 86T "20SC TCZ0 86¥C OLT" ¥ €0-996T°9 678" 666 LS9°0 0°'T
LSST 6 79LE€°0T L0CC T- 998°0049¢ TTe " ¥€8¢c 9G¥ cee- £0-2098" ¥ 0TS 916 LTTITO9 0 0°0
TL8T 6 SST?P 0T ¥8CC T- TE0 "66¥C £€89°¥¢8<C 299°9¢€¢- €0-9¢C28% " ¥ 689°9T6 6929S°0 0"T-
88TC 6 6797 0T T9¢C " T- 00cCc- " Le6TC T¥8°¥¢€8¢ TP9 LEEC- £0-96¢T" ¥ 798916 CLLTS O 0°"¢-
L0SZ" 6 SY6ev 0T 8E¥VC T- z29¢°96¥C 980°G¢€8¢C €CL 6CE- £€0-90¢C8° ¢ 9¢0 " LT6 LO9LY "0 0°"¢-
6C8¢C° 6 cveg 0T 9TSC " 1T- 8TS " ¢6¥C LTE G9€E8C 66L TVEC- £€0-9¢CS° ¢ S0C " LT6 8¥LET O 0" "¥-
€9TE 6 YvLS°0T Z6SC " T- 0L9"T6T¥C LE€S°GE8T L98 EVE- £0-98¥%C" ¢ TLE LT6 LLTOY 0 0°G6-
6L7EC 6 8¥T9°0T 699C° " T- LT8 68%C S¥L°G€8C 8¢C6°9¥¢- £0-9¢66°C 7S LT6 €L89¢°0 0°9-
808¢°6 79599°0T OVLZ "T- 696 °L8YC Zv6°9¢8¢C 286 LYV E- €0-97vSL"C €69°LT6 6T8cE 0 0" L-
O%TI? 6 £€969°0T £€C8C " T- 660 98%C 8CT"9¢8¢C 620 °09¢- £0-97¢cg°¢ TS8°LT6 8660¢°0 0°"8-
QLYY 6 SLEL 0T 006C " T- SENAE Ak A4 s0g€°9¢8c 690 " CS¢- £0-90¢cg"¢ S00°8T6 €6€8C°0 0°6-
CI8V° 6 68LL 0T LL6C T- 69¢°¢c8¥%cC cLY"9¢8¢C CO0T"PG¢E- €0-9T¥PT"C LST 8T6 06659C°0 0°0T-
CSTS 6 90Z28° 0T ¥S0¢€ " T- 205°087%C 0€9°9¢8c 8CT 9G¢- €0-9996° T LO0E"8T6 VLLEZ O O0"TT-
S6vS° 6 9¢98°0T TETC " T- £€€9°8LVC 6LL°9¢€8C LYT 89¢- £€0-°708° T 797" 8T6 CeLTC 0 0°CT-
T¥8S9°6 6706 0T 80C¢ " T- €9L 9LV TC6°9¢€8C 89T 09¢- €0-9%S9° 1T 009°8T6 TG86T 0 0"¢€T-
06T9°6 SLY6°0T 98¢C¢ " T- €68 7LVC 9Gg0°LE8C 9T Co¢- €0-99TG9"° T €VL "8T6 TCI8T" 0 0 "9PT-
Z¥S9°6 7066°0T €9¢E T~ €20 gLV ZC8T " LEBC 69T "¥9¢- £€0-988¢°T 988°8T6 0€S9T "0 0°ST-
9689 °6 9¢¢0 ' TIT [(ON 7474 T PST " TLTC €0ge"LEB8C 67T 99¢- €0-°20LC" T gc0°"6T6 L90ST" 0 0°9T-
vSCL" 6 CLLOTT LTGE "T- 982" 697%C LTV LESBT TET " 89¢- €0-9T9T" T YOT 616 YZLET O 0 LT-
STOL 6 OTICT 'TIT 969¢ " T- 6TV LO9VC 9SS LE8C 90T 0LE- €0-°T90"° T TOE"6T6 c6vCT 0 0°8T-
086L°6 CSOT"TT CLOE T~ 799°997%¢C 8C9°LE8C VL0 CLE- 70-2069°6 9¢v°"6T6 C9C¢TT" 0 0°6T-
LYE8 6 L60C TT 67LE " T- 269°¢9ovC LCL"LE8C Se0"¥vLE- 70-20¥78°8 TLS 6T6 9C¢0T" 0 0°0¢C-
8TL8°6 SYSC 1T 9C8¢ " T- 2e8°T9%C 0c8-LEg8C 886 "SLE- 70-2090°8 V0L 6T6 LLE60°0 0"TC-
£606°6 L66C TT 706¢c " T- 9L6°6S97C 606°LE8C vee " LLE- 70-=20¥¢° L LEB 6T6 0TS980°0 0"cc-
TLV6 6 CSYETT TI86¢ " T- 2CT°"8S9¥C 966 °LE8BC CLB8 6LE- 70-2089°9 696°6T6 OTLLO" 0 0"¢C-
2986 °6 OT6C " TIT 8G0% " T- €LC99¥C 9L0°8¢€8¢C €08 T8¢~ 70-=2080°9 00T 0cCe6 T6690°0 0"vcC-
LECO 0T CLEY'TT 9¢CTV " T- LZV ¥S¥C 79T 8¢8¢C LCL €8¢~ 70-20¢€9°9 TeZ"0C6 62¢€90°0 0°9C-
G290 0T 8¢8Y ' TT CICY " T- 989°¢CS¥cC 8¢ 8¢8¢C £v9°98¢- 70-20C0° 9 T9¢°0¢C6 9cLS0" 0 0°9¢-
LTOT 0T 80¢€S'TT T6CYV " T- 8¥L°0G¥C 00g-"8¢g8c 299" L8E- 70-2099° ¥ Tev " 0C6 SLTS0"0 0°"LZ-
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]
Ag g g A ME Ty 4d Td 188d ]




€7/ 81 9%ed uoneIiES e IJEA) [BULION JO sanadold orureudpounoy ], 200T “ONIYIINIONT ANOD ‘W

oveC 8 S8VL L 9S9¥%9°0 880°0LSC 086°0T¥C 8¢T 6ST c0-°98C9°¥ ¥Z6°C66 0€9°9 0°8¢
ceTe"8 CTI8L" L TCeS 0 86C°899¢ 6EC CIvC 696 79T c0-°2L6E" ¥ L8C t66 6LC°9 0°"LE
9Z¢gge "8 TVTI8 L 98TS "0 909°9949¢ 9CL " STI¥C 08L°0ST C0-°99LT" ¥ €9 ¢c66 Sv6° g 0°9¢
(A4} CLY8 L 0509°0 €TL"79GC CTIT"8T¥<C TO9 97T c0-9996° ¢ 066 °¢t66 9¢9° 9 0°9¢
6TLE ™S8 S088° L YI6v 0 8T6°C99¢C 96¥°0C¥C cCyv Ty C0-9¢9L" ¢ 0oge"v6e6 £€Ce" 9 0°"¥¢
8T6¢E"8 [ON7 AN 8LLY 0 CCT"T199¢ 8L8°¢cc¥vc €vC"8¢T c0-2699° ¢ T99 " ¥66 £€e0°"9 0°"¢¢
6TTV "8 8LV6 "L TP9%°0 £€2¢€°6959C 6GC°GC¥cC 790 " ¥¢T c0-998¢° ¢ 786 "¥66 LSL" ¥ 0°2¢¢
TCcey ™8 LT86 L 70970 €29 °L9SC 8¢9 LCVC 988°6CT c0-°280cC" ¢ 66C° 966 Se?" ¥ 0"T¢
qCsSv -8 6GT0 "8 LO9CEY "0 TZL S99SC 9T0"0¢E¥C 90L°SCT c0-°20¥%0° ¢ S09° 966 [ShA4 74 0°0¢
TELY ™8 £0580°8 8¢cC¥° 0 8T6°¢949C Teg-cCcevc 9¢C¢S " 1ICT c0-°26L8"C ¢06°"966 LO00" ¥ 0°6C
6c6¥v°8 6%80°8 06070 CTIT"ZSSC 99L°¥EVC OVE " LTT c0-99¢CL"C T6T 966 T8L" ¢ 0°8¢
8%TS9"8 L6TT 8 T96¢°0 g0€°0g9g9¢ 8¢T LETC 99T ¢TI c0-°26LS"C 0LV 966 L9G " ¢ 0" LT
65¢9°8 8¥9T "8 TI8¢" 0 S6¥°8%9C 609°6¢€¥C 986 °80T c0-926¢¥°C 0¥L 966 £9¢° ¢ 0°9¢
cLSS" 8 TO6T" 8 TLO9E 0 789°9¥%9¢ 8L8 T¥¥C 908 °¥%0T c0-°290¢°¢ TOO " L66 69T° ¢ 0°9¢
LB8LS"8 9GCZ°8 TESE 0 0L8 ¥¥SC ovZ " ¥¥¥vc ¥Z29°00T c0-96LT"C £€9C " L66 986°C 0°"vcC
7009°8 ¥19C° 8 06g€c"0 790" ¢v9cC TT9 " 99¥C cvv 96 c0-2690°C S6¥7°L66 0T8"°¢ 0°¢c
2229° 8 vL6C°8 6¥2¢°0 9¢C " 1TvSC SL6°8¥¥C T9C " C6 c0-°97¥6 "1 9CL " L66 vvo-°¢ 0°¢c
€crv9o°"8 9¢ge 8 LOTE" 0 9TV " 6¢€9C LEECTTSTC 8L0°88 c0-°7¢8" 1T 8¥6°L66 L8V C 0°"TI¢
g999°8 TOLE ™8 796C°0 £€69°LEST L69°¢€S¥C 968°¢8 C0-°90¢L"°T 09T " 866 8¢g°¢C 0°0¢
0689 °8 890%° 8 TZ8C" 0 L9L S9€SC 950" 99¥%c TTIL 6L c0-°9¢C¢9"1T T9¢€ 866 86T°C 0°6T
OTTL" 8 8EVV '8 8L9C°0 8¢6°¢€EST TV 8S¥<C LCS " SL c0-98¢9°T TGS 866 790°¢ 08T
AANAE ] 0T8¥ "8 AR LOT CESc 99L°097%C cve"1IL c0-°="8¥%%" 1T 0¢EL 866 8¢6°T 0°"LT
VLSL" 8 98TS "8 68¢C°0 cLz 0gSe LTT €9¥%C SGT" LS c0-9%9¢" 1T 868 866 8T8 T 09T
908L "8 2999°8 ¥¥cc 0 ey 8cac 9997 °997%C 896 °C9 c0-°2¢8C"T 790°666 SOL"T 0°9T
0o¥08°8 cv69°8 660C°0 £€69°9C59¢C €TI8°LO¥C 08L 89 c0-9L0C T 86T 666 66S9°T 0°"7T
9,28°8 ¥2cc9°8 Z2S6T°0 8¥L"¥cac LST 0LPC 069" ¥9 C0-°99¢T" T TEEC 666 867" T 0°¢T
¥T1S8° 8 60L9°8 908T°0 868°CCSC 667 CLVC 66¢°09 C0-9L90"°T TSV 666 0¥V T 0°CT
9G.L8°8 960L "8 8G9T "0 S¥0°"TCScC 8¢8 " ¥LVC L0C 97 c0-2¢00°T 899°666 CTE T O0°'TT
L6688 98¥L "8 TIST O LB8T 6TSC CLT LLYC €T0 " C¥ €0-9¢0¥% "6 £99°666 8CC"T 0°0T
T¥C6°8 6L8L"8 C9¢T 0 €CeLTSC S09°6LVC 8T8 L¢E £0-9¢¢8°8 7¢L 666 SYT" T 0°6
88¥6°8 ¥,.28°8 €TICT 0 99¥°9TSC 7€8°I8¥%C TZ9 ¢€¢ £€0-9¢LC" 8 TO08 666 €LO"T 0°8
9¢L6°8 cL98" 8 90T 0 T899 ¢€TSC 09T ¥87%C ccve6c €0-9¢9L "L 798666 c00°"T 0L
L8668 €L06°8 €T60°0 COL"TTSC T8¥°98¥%C TCZZ S €0-9¢9C" L 268666 Sg6°0 0°9
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€7/ 61 9%ed uoneIiES e IJEA) [BULION JO sanadold orureudpounoy ], 200T “ONIYIINIONT ANOD ‘W

L6CL L 9CLL "9 TL96°0 L86°LZ9C 66L°0¢€¢cC LB8T L6T TO-2%90°C 99T " LL6 TGS C¢ 0"TL
SYSL " L 966L°9 6796 °0 ¥LC°9¢CocC 8LC ¢tEeC L66°C6C TO0-=2¢86°1T 6L LL6 8LT " T¢E 0°0L
v69L" L L9289 LZV6°0 699 °¥C9cC ZSL°"9¢g¢gcC L08°88¢C TO-2¢€06°T 90¢€°"8L6 798°6¢C 0°69
v¥8L " L 6£98°9 70€6°0 0¥8-ccoc gce8¢eec 8T9 " ¥8¢C TO-=2LC8"T 898°8L6 8L9°8¢C 0°89
S66L°L €T88°9 T8T6°0 6TT "TZC9C 069°0¥%¢cc 6C¥%°08C TO-2¢€9L°T qcv-6L6 6¥E" LT 0°L9
LYTI8 L 6806 °9 8506 °0 76€°6T9C €91 ¢cvec T¥C 9LC TO0-2¢89°1 9L6°6L6 79T 9c¢ 0°99
TOE8 L 99¢6°9 7€68°0 999" LTOC CT9°9¥%¢ce €90 CLC TO-2€T9°1T TZS° 086 720" 9c 0°99
9g¥8° L S¥96°9 0T88°0 9¢6°9T9C 690°8%¢c 998°L9C TO-2L7S° 1T T90° " TI86 9c6 "¢ 0°"79
TTO98 L qCc66°9 9898°0 TOCZ " ¥TI9C TZS°049¢c 089°¢9c TO0-°2C28¥%°1T S6S9° 186 698°¢c 0°¢€9
89L8° L 90cC0 " L T998°0 2N ARANYS TL6"CS¢EC v6ev°6GC TO-=20C¥% 1T €CT"Z86 CS98°1I¢C 0°¢9
9C68° L 0670 "L 9¢¥8°0 QCL"0TOocC LTV G9¢C 80¢€°9G9¢C TO-°T9¢ T 9¥9°Z86 7.8°0¢C 0°"T9
9806 " L SLLO L TTE8 0 £86°809¢C 098°LG¢cC €CT"TSC TO-2¢0¢°T £€9T " €86 €e6°6T 0°09
LYC6 " L TO90T " L 98T8°0 8¢C " L09C 662°09¢c 8¢6°9¥%C TO-°2L7%C" T VL9 ¢86 6C0°6T 0°69
6076 " L 6VET " L 6508°0 Te¥ S09¢ 9¢L"cocce vQeL " cvcC TO-=296T°1T 6LT %86 09T°8T 0°89
CLS6 " L 6E9T " L €e6L°0 T¥L €09C 0LT G9¢C TLS 8¢ET TO-°CPT"'T 8L9°¥86 vZe LT 0°LS
LELE L TeE6T L 908L°0 886 °T09¢C TO09"L9¢cC LB8E ¥ET TO-2¢€60°T TLT G886 CCS 9T 099
c066° L vcce ' L 6L9L°0 vecC"009¢C 6Cc0°0LEC voc-0¢gc TO-2G970°T LG9 °G86 CSL°ST 0°99
0L00"8 6TSC L TSSL"0 LLY 86SC qag¥v-cLeC cc0°"9ce c0-2986°"6 8¢T 986 €TI0 9T 079
8¢C0°8 9T8C L €CvL" 0 LTL 96SC 8L8°¥LEC 0¥8°1TCC C0-9T%S°6 ZT9°986 c0E"¥vT 0°¢9
80¥70°8 YITC L 76CL 0 996 " ¥649¢C 86C°LLEC 899 °LTIC CO0-°7TIT" 6 080°L86 €CO9°¢CT 0°¢s9
08G0°8 YIvC L 99TL" 0 Z6T"¢€69C 9TL 6LEC 9LV €I c0-9¢0L"°8 cvS " L86 0L6°CT 0°"T9
CSL0°8 OTLE "L LE0OL0 LCV T6SC cerT"cg8ec g6C°60¢C c0-280¢°8 L66°L86 Sve" T 0°09
L260°8 0Ccov " L L069°0 6599 °689C Sv9°¥8¢cc PIT S0C c0-°98¢C6° L 9v¥° 886 SYL'TT 0°6¥
COTT"8 qcev L LLLO 0 688 L8S¢C 996 °98¢c £e6°00¢C c0-2¢9G9° L 888 886 TLT"TT 0 8%
6LCT" 8 CEOV " L L7990 LTT 98S9¢C 79¢€°68¢C €SL 96T c0-9CTIC" L £CE"686 0C9°0T 0" LY
89¥T 8 cvev L 9TS9°0 £eve"v8GcC OLL T6CC €LS9°C6T c0-°99L8°9 TSL 686 760°0T 0°9%
8¢9T"8 €929 L 98¢€9°0 899°2849¢C SLT ¥6CC £€6¢€°88T C0-9T99°9 CLT 066 06S9°6 0S¥
6T8T "8 99499 ° L £€929°0 06L°089¢C LLS°96¢C €TC 78T c0-°T¥%C 9 889 066 LOT 6 (O 747
c00Z"8 T889 L TZCT9 0 TTIO "6LSC LL6°86¢C 7€0°08T c0-9¢¥6°9 S66°066 9%9°8 0°¢€¥
L8TC" 8 86T9 L 68659°0 0cc " LLST SLETTOPC 798°9LT c0-°2L99°9 96¢°"T66 S0cC "8 (O
€LEC 8 LTS9 L 9989°0 LYV GQLSC CLL C0¥C SLOTLT c0-9¢8¢°9 68L°T66 ¥8L "L (O
09GcC "8 LEBI L €CLS 0 299" ¢LSC 991T°90¥%cC 96¥ " LOT c0-°=20CT"9 SLT"C66 T8¢€° L 0°0%
6¥LZ"8 09TL "L 689S9°0 9L8°TLST 6599°80¥%C LTE €9T c0-°9698°¥ £959°¢C66 L66°9 0°6¢
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€2/ 0z 98ed uoneINIES J8 10JeA [BUWLION JO Sa119d01] ONeuApOuLIay L 00T “ONIMAINIONT ZANOD ‘W

SLOE L 9966 ° 9 6TSE T YIT Z89¢C 0LT 9%CC S¥6°"GEd TO-°2LT8 9 T9%°G96 699°9TT 0°"%0T
c6TE L 98L6° 9 LOTE T 999°089¢ £e8"8¥%ce €CL TIEY TO0-2869°9 76T°996 799°CTT 0°¢0T
0TEE " L 9T00 "9 v6Ccc'T T66 "8L9C 887 "TGCC c0G° LCY TO-2%8¢° 9 €C6°996 VLL°80T 0°20T
6Ccve L L¥2C0°9 C8TE" T 0Ccv-LLOC LET"¥9CC £€8C ¢Cy TO-2LLT " 9 LY¥9 " LS6 966701 0°"TIO0T
8¥S¢c L 6L70°9 690¢°T ¥Y¥8°9L9C 6LL°9GCC S90°'61TV¥ TO-2G9L6°9 99¢°896 SCE TI0T 0°00T
899¢° L CTLO"9 966C° T coc " vLOC €IV "6GCC 678 VIV TO-°28LL"S T80° 696 €9L" L6 066
68LE L L¥60°9 €¥8C° T SL9°CLOT T¥0°cC9cc €CO'0TY TO-2L8S°9 T6L° 696 [SYORIN 4 S) 0°86
TT6C L C8TT" 9 6CLC T T80 " TLO9C £€99°%9cc 6TV 907% TO-=200% "9 L6T7°096 87606 0" L6
veov - L 6TPT" 9 ST9C"'T £€8%°699¢C LLT"L9CC 902" 20¥% TO-26TC" 9 86T "T96 Z69° L8 0°96
LSTV L LSO9T "9 TO0SC" T 6L8°L99C 988°69¢c 766" L6¢C TO-2¢€70°9 968" 196 €eS9°"¥8 0°96
Z28CV " L S68T°9 98¢C"T 0LZ " 999C L8V CLZC £€8L E6E TO-°CL8" ¥ L8G9 C96 69718 076
LOPY " L S¢TC 9 cLeCC 1T 999°¥%¥99¢ £€80°9LCC £€L9°68¢ TO-=290L° ¥ VLC €96 867 8L 0°"¢6
ceSv- L 9LET 9 LSTC T 9¢0°"¢99¢C CLOLLZT ¥9¢€°98¢ TO-29%PS " ¥ LS6° €96 8T9 " SGL 0°¢6
0997 L 6T9C "9 T¥0C T CTI¥V"T199¢C 9gc-08¢cc 99T I8¢ TO-2L8¢" ¥ S¢€9°¥96 9¢8°CL 0°"TI6
88LV " L 298C°9 9C6T T Z28L°6599C £¢€8°¢8cCc 676 9L¢C TO-°2%¢C ¥ 80¢€°G996 TCT 0L 0°06
9T6¥ " L LOTE"9 OT8T"T 8%T°899¢ 0¥ °"98¢c VL CLE TO-2980"7¥ 9L6°996 009° L9 0°68
9%v0S " L 29¢gge"9 769T°T 609°999¢ 0L6"LB8CC 6£€9°89¢ TO-°2C¥%6 " ¢ 0¥9°996 T96 " ¥9 0°88
LLTS L 669¢°9 LLST T 998°¥%¥99¢ 0gg-06cCc SEe " v9¢ TO-2208° ¢ 66C°L96 €08°¢C9 0°"L8
80¢€S9° L 8¥8¢° 9 09%T"T LTZ €99¢C 980" ¢6CC 2eT"09¢ TO-2999° ¢ €96 °L96 ZZCT 09 0°98
ovv9- L L60T7 "9 EVEeET T 799°199¢C 7¢9°96¢CC 0€6°9G9¢ TO-29¢€9° ¢ c09°896 8T8 LS 0°498
VLSS L 8¥EV "9 9¢CT"'T 906°6¥%9C LLT 86CC 6CL TSE TO-2L0% " € 9v¥Z° 696 689°99 0°"¥8
80LS " L 009% "9 S8O0TT T v¥Cc 8%9¢ 9TL"00¢C 6CS°LYVEC TO0-2¢€8¢C" ¢ 988°696 TEP €9 0°¢8
€v89° L £€98%° 9 0660°T 8LG9°9¥%9¢C 6% ¢c0¢cc 6CC ETVE TO-2€9T° ¢ 0Ccs°"0L6 SYE"T9 0°¢Z8
6L6S° L LOTS" 9 L8O T 806" ¥¥9C LLL"S0¢EC TET " 6€C TO-=2970° ¢ 0ST"TL6 LCE 67 0°"I8
9TTO " L £€9¢9°9 €S9LO0°T geecevoc 00g°"80¢c [ RN AN TO-°2¥%¢6°C SLL TL6 OLE LY 0°08
[SISTAC A 0C¢99°9 7€90° T 799" 1T99¢C 8T8 °0T¢cC 9¢L"0¢¢E TO-°29C8°C vecCL6 06797 0°"6L
v6€9° L 6,899 SIS0 T 2L8°6¢€9C TEE ¢€T¢CC o¥g-9ce TO-28TL" " C 600°¢cL6 899°¢¥ 0 8L
¢G99 L 6¢€T9°9 96€0°T 98T °8¢€9¢ 0¥8°GT¢cC aye cce TO-29T9°C 8T9 " ¢tL6 806 TV 0" LL
SL99° L 00%9°9 9LC0°T vev-9¢9c vve"8TEC 0ST"8T¢E TO-29TS9°C cccC " vL6 L0C 0% 0°9L
LT89 " L c999°9 9STO0"T 008°¥%¢coc 7¥8°0ccc 996" ¢CT¢E TO-=26T¥% " C TZ8 " ¥L6 999°8¢ 0°"9L
T969 L 9269 °9 S¢00°T 20T ¢goc 6gggeec £€9L°60¢ TO0-29C¢ " C STV " SL6 086°9¢ 0°"7L
SOTL L T6TL9 7T166°0 00¥°"TE€9cC 0g€8-gcec TLS G0¢ TO0-=29¢C" " C 700" 9L6 087 °G¢ 0°"¢L
TGCL L 8G9¥L "9 €6L6°0 969°6C9C LTE 8C¢CC 6LE"TOC TO-28¥%T" " C 889 °9L6 VL6 ¢C¢ 0°"2CL
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€7/ 17 98ed uoneINIES J8 10JeA [BUWLION JO Sa119d01] ONeuApOuLIay L 00T “ONIMAINIONT ZANOD ‘W

£€896°9 L0GZ" 9 9L0L"T CTIL 6CLT 999" €91 LST 9LS 00+2¢T8"T TZ8°8C6 799" T¢¢ 0°"LET
6L96°9 LOLZ ™S CL69" T £€6c"8¢CLC 9TS"99T¢C LL8 TLS 00+=2%9L" T 869°6C6 o9¢cT"Cce 0°9¢T
9LL6E6"9 60629 8989 °T 990" LCLT 99%°69TC 009°L9gS 00+2LTIL T 699°0¢6 LC6°CT¢C 0°GS¢T
7.86°9 TTITE" 9 €9L9°T 0cL-ScLT S0¥7°"C9T1C qCce €99 00+=2TLO"T LET"TE6 ce6°c0¢ 0°"7¢cT
cL66°9 YIEC 9 8G99°T 98¢ ¥cCLTZ vee"991C 2S90°699 00+29C9 " T 0og-cge LYT G6C 0°¢€eT
0L0OO" L LTSE" 9 £€9G99° T geogcLe ¢S9C°"89T1¢ T8L ¥99 00+2T8S9 " T 69T ¢cE6 699°98¢ 0°cCc¢eT
OLTO L cCLE" S 8Y¥9°T €L TCLT 09T "TLTIC €TS°099 00+28¢S°T ANV AN 76T"8LC 0°"TCT
69¢0° L LC6E" S cve9" 1 vog-0ocLe LSO " VLTIC 9% 9v%9 00+2967 " T 798" ¥¢ce6 6TO"0LC 0°0¢T
69¢0° L CCTIV" 9 LECO T LZ6 "8TLC SY6°"9LTC 286" T¥9 00+929%S7V " T OTL"G€E6 0¥0°Coc 0°6CT
0LY0" L 6eev g TETO T CYS LTILT €C8"6LTIC 6TL LES 00+=2¢T? T c959°9¢e6 €9c"¥vSac 0°8<CT
TLSO L LYSY 9§ 9C09°T 67T 9TLC 069°C8TC 697 €€9 00+9¥%LE"T 06g°LEG 9G9°97%¢C 0°LTZT
€L90 " L QQLY "9 8T6S " T 8VL "VTILCZ 879°G8TC 00c-"6CS9 00+29¢€e" T €2 8¢6 vvc e6¢cc 0°9CT
9LLO" L ¥96%° 9 CI8S'T ove"¢cTILT 96¢°88TC £v6 " vCS 00+2L6C"T 2s0°6¢6 ¥TI0°"Z¢C 0°9CT
6L80° L YLTIS" 9 S0LS T YZ6"TTLC S¢EC TI6TIC 689°0CS 00+=209C"T LLB8 6¢E6 €96 " ¥ 0°"9vCT
£€860° L 98¢€9°9 86599 °T 00S9°0TLC 790" ¥6TC 9¢¥ " 9T9 00+=9¥%cCcC T L69°0%6 880°8TC 0°¢€CT
LB8OT " L 9699°9 T6evS T 690 "60LC 788°96T¢C 98T CTIS 00+268T"T YIS TIV6 S8¢°TTIC 0°cctT
C6TT L 6089°9 €8¢€S°T 0g9-LOLT S69°66TC SE6°L0OS 00+99%ST" T qcecve TG8 ¥0¢C 0°"TIZCT
L6CT L cc09°9 SLCS"T ¥8T"90LC L6V c0cc 889°¢09 00+=2TCT" T ceT " ecve €87 °86T 0°0cCT
cOvT "L 9¢€Z9°9 LOTS T TEL POLC 68C°G0¢cCc cvv 667 00+2880°T 9¢6 " ¢tv6 8LC°C6T 0°6TT
OTST L TG79°9 65909 °T TLZ €0LC £€.0°80¢cc 86T 967 00+29G0°T SeL ¥ve6e ceC 98T 0°8TT
LTOT "L L9999 TS6¥%° T €08°"TOLCZ 8¥8°0TCC SG86° 067 00+29C0°T 0€g°"9¥v6 cve 08T O0"LTT
SCLT L £€889°9 (474 52N g8ce"00LT PTI9°¢TICcC STL 987 TO-2T976°6 0ce"97%6 LO9 " PLT 0°9TT
veE8T " L TOTL" S CCLY"T L¥8°869C TLE 9TCC 9LV Z8T TO-2€¥9°6 90T " L¥6 TZO0 69T 0°STT
€EveT " L 6TEL"S vZov° 1T 69¢°L69C TCT"61TCC 8¢ 8LY TO-2C9¢°6 L88 LV6 ¢8G9 ¢9T 0"7PTIT
£90C° L 6EGL"S SISV T £€98°969¢C T98°1TCcc 00" PLY TO-2890°6 999°8¥%6 88C°8ST 0"C€TT
7o9TC L 6GLL"S SYOR747 2N T9¢ " ¥69C 769" ¥vcce 89L°697 TO-°2¢C6L°8 LET 676 9¢T ¢St 0°CTT
SLCT L 086L°S S6CVv T £98°¢69¢C 8T¢E"LCCC SES997% TO0-222S9°8 90C° 096 CCT 8¥%T O"TTT
88¢cC L £€0¢C8° 9 98TV T 8¢E€"T69C gg0°"0¢gcce €0 " TI9% TO0-269C°8 0L6°096 e ePvT 0°0TT
00gC " L 9C¥8° 9 VLOT'T 9T8°689¢C cvLzeCe €L0 LSV TO-2€00°8 0EL"TS6 867 °8¢T 0°60T
Y19C " L 05898°9 796¢° T 88C°889¢ vv¥¥-9cce Sy8°¢CS¥ TO-2€9L° L 987296 £€88°¢ceT 0°80T
8CLT" L 9.88°9 £€98¢€°T ¥SL°989¢C 9¢T"8¢cc 8T9 " 8V¥ TO-20TS " L 9¢Z " €96 S6€°6CT 0°LOT
€v8cC L TOT6 "9 cYvLE T ¥1C°989¢C cc8"0¥%ce c6evvy TO-2¢€LC L 86 °¢S96 ce0°9cCtT 0°90T
896C° L 8C¢E6° 9 0€9¢"T L99°€89¢C 667 ¢c¥Cc 89T " 0¢¥ TO-°2C¥%0 " L YZL " ¥S6 T6L°0CT 0°90T
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€7/ 7z 98ed uoneINIES J8 10JeA [BUWLION JO Sa119d01] ONeuApOuLIay L 00T “ONIMAINIONT ZANOD ‘W

6¥%99°9 8€C9 ¥ TI?v0 "¢ 9T6 " LOLT 6€0°6¥%0C LL8 8TL 00+=8TT" ¥ c6v°L68 897V "T6L 0°0LT
ceL9"9 6T79° ¥ £€Te0" ¢ 9C6°99LC cCcv-cs0c €09 "PIL 00+29¢C0" ¥ CT1S°868 0CcS-"CcLL 0°69T
ST89°9 TO099 " ¥ ¥IC0° ' C 2C6°S9LT 06L°59590¢C CET"0TL 00+2¢cgh " ¢ LC2S° 668 CE6°CSL 0°89T
8689°9 £€8L9° ¥ STTIO"C 806" %9LC 7P¥T°650C 79L°S0L 00+2¢¥8° ¢ 8¢9°006 c0L"S¢EL 0°L9T
Z2869°9 9969 ¥ LT00" " C £€88°¢9LC £€8¥%°290¢ 007" "TOL 00+2¥%GL" € Y¥YS"T06 CC8LTL 0°99T
990L"°9 SYIL ¥ 8T66° T L¥8 COLC 808°990¢ 0¥0°"L69 00+2L99"° ¢ 9¥9°cC06 06C°00L 0°99T
0STL" 9 CCeEL" ¥ 8T86° T 008°T9LT 8TT 690¢C 289°C69 00+2289° ¢ €vS"c06 660 €89 0°"9%9T
SeECcL 9 OTSL" ¥ 6TL6 T €VL"09LC PIV-2CLOC 6C¢° 889 00+=2867 " ¢ 9¢9°¥06 S¥C 999 0°¢€9T
0cgL"9 TOLL ¥ 0296 T VL9 6SLT 969°GL0C 8L6°¢89 00+29T¥ " ¢ 929" S06 vZL 6¥%9 0°29T
90¥L "9 988L" ¥ 0CSs6 " T 969°8S9LC 996 °8L0OC 0€9°6LS 00+=29¢¢e "¢ 609°906 0g€g°¢€€9 0°"T9T
c6vL"9 cLO08 ¥ 0Ccv6 " T 909" LSLT 6TC"C80¢C 98C°SL9 00+2LGC " € 88%°L0O6 6G9°LTO 0°09T
8LGL"9 8GC8° ¥ 0ce6 " T S0¥°"9GLC 097%°980¢C S¥6°0L9 00+26LT" € £9%°806 LOT 209 0°6ST
S99L°9 SY¥8° ¥ 0ocece ' T ¥6C°9SLT L89°880¢C L09°999 00+2¢0T" ¢ vev 606 898°98¢9 0°8S9T
CSLL"9 ce98° ¥ 0CT6 T CLT"PSLC TO6"T60C cLC"C99 00+=28¢C0 " ¢ TO7"0T6 8¢6°"TLS 0°LST
6€8L°9 0Cc88°' ¥ 0Cc06°T Z¥0°"¢SQLT ¢0T"960C o¥6°" LSO 00+29G6°C €9C°"TT6 PIE LSS 0°99T
LC6L"9 8006 ¥ 6T68° T TO6 "TSLC 68C°860¢C CT9° ¢S99 00+2¢88° ¢ oce-"CIe6 686°CTS9 0°99T
ST08° 9 L6T6 ¥ 8T88 T 6¥L 0SLC 797" TO0TC 98C°"6¥%9 00+2¢T8°C VLZ CT6 096°8CS 0°"97ST
70T8° 9 LBE6 T LTL8 T 889°6¥VLC SC9"¥0T1IC €96 " 799 00+=2¥%¥L"C €CcCc V16 ¢cc"ST19 0°¢€9T
€6T8°9 LLS6" T 9T98"T LTIV 8VLC VLL LOTC Zv9°0v%9 00+2LLO " C LO9T"ST6 TLL TO0S 0°2ST
£€8¢8°9 89L6° ¥ 9TS8° T qeCcLyLT OT6°0TTC q9Cce9¢9 00+=20T9" ¢ 80T 9T6 €09°887% 0°"TST
€LEB 9 6966 ¥ CI¥8° T ¥Y¥0°"9vLC PO PITC 0T0"Z¢€9 00+299%9°C Y0 LT6 CTL SLY 0°0ST
£€9¥%8°9 TSTO0" 9 CTE8" T v¥8°vvLC SYTI"LTITIC 669°LCY9 00+2¢87° ¢ 9L6°LT6 960°¢9¥ 0°6¥%T
¥9598°9 ¥¥e€0° g 0TZC8"'T veo"evLT vv¥Cc 0CTIC 68¢€°€C9 00+=20C¥ "¢ €06 °8T6 0GL° 0S¥ 0°8¥%T
S¥98°9 LES0" 9 80T8" T VIV cCcvLC Tee eCIc £€80°6T9 00+=28G¢° ¢ 9¢8°6T1T6 699°8¢¥ 0 LYPT
LELB 9 TELO™ G S008°T S8T " TIVLT 90%°"9CTC 6LL VIO 00+266C°C Sv¥L°0¢C6 6¥8°9C¥ 0°9%T
6288 9 9¢60°9 €06L"T 9¥6°"6¢€LC 897 °6CTIC 8LY°0TO 00+=20¥%C" ¢ 6G99°1TC6 L8C STV 0°"9¥%T
TZ68° 9 TCTIT" S 008L"T 669 °'8¢LC 6TS"CETIC 6LT 909 00+2¢8T " C 0LS"CC6 8L6°¢0¥ 0 "7P¥PT
7T06°9 LTET" 9 L69L"T vy LeELT 699°G¢€TC £€88°T09 00+29CT "¢ 9LV tC6 8T6°C6¢E 0°¢¥PT
80T6°9 YIGT" 9 76GL°T 9LT 9¢LT 989°8¢€TC 689 °L6S 00+2TLO" C LLE ¥C6 0T "Z8¢ 0°C¥vT
c0c6 "9 TTLT" S TevL T TO06 "¥ELC €09 TI¥TIC 86C°¢69 00+=2LTO" C SLC"ScC6 8CS"TLE 0 "TI¥PT
96C6°9 606T"9 88¢CEL"T LT9 €CLC 809" ¥¥1IC 600689 00+2996° T 89T °9¢C6 T6T " TO¢C 0°0%T
T6€6°9 LOTC" 9 ¥8CL" T cerceLe TO9 " LPTIC €CL 789 00+2¢T6 " T LSO LC6 LB80 " TS¢ 0°6¢T
L8V6°9 LOETZ" S 08TL"T €20 TELT ¥85°0ST<C 6€E¥7°089 00+2298"° T Iv6°LC6 CTIC TIVE 0°8¢T
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




€7/ €7 9%ed uoneINIES J8 10JeA [BUWLION JO Sa119d01] ONeuApOuLIay L 00T “ONIMAINIONT ZANOD ‘W

66C% 9 000T " ¥ 86C¢°C 6€6 " T6LC ce6°6¢C6T 900°2S8 00+29G8° L 8TL %98 099" ¢€499T 0°00c¢
VLEY O OLTT ¥ voce c TEC " T6LC 0€8 ¢€¥6T 209" L¥8 00+2L69° L Z288°998 PIV TCST 0°66T
6¥7v "9 6eeT ¥ 60Tc"C 60L°06LC LOL LV6T c00°¢¥8 00+=2C¥9° L T¥0°L98 TOL 68¥T 0°86T
vZev -9 609T" ¥ ST0E"C €L0°06LC G99 TG6T 805°8¢8 00+206¢ "L 76T°898 L0S " 8SVT 0°L6T
66979 089T" ¥ ocec ¢ €Ccv"68LC 7079961 6TO0 " "¥¢8 00+=20¥%C "L cve 698 QC8 LCYVT 0°96T
SLOV "9 0S8T " ¥ Sy ka4 6GL°88LC vZZ 6961 9¢€9°6C8 00+2C60 " L 98%°0L8 679 L6CT 0°96T
TSLY "9 TCc0C ¥ ocLec ¢ 080°88LT qc0° €961 990°49cC8 00+2L96°9 7Z9°"TLS VL6 LOET 0°"76T
L28Y% 9 €6TC ¥ gg9c ¢ 68¢° L8LC 808°996T T89°0¢ZC8 00+2%08°9 LSL"CLS8 76L°8EECT 0°¢6T
€06¥v%°9 vocCc ¥ 6€£9C°¢C £€89°98LC CLS"0L6T TTIT 918 00+=2%99°9 988" ¢L8 POT"OTET 0°¢c6T
08679 9¢9Z' ¥ vvvec- ¢ 796 "S98LT LTE " VL6T 9%9°"TTS8 00+29CS "9 600°GL8 L68° T8CT 0"T6T
L9099 60LC ¥ 8¥ecc ¢ TE€EC S98LC SY0°"8L6T 98T " L0O8 00+=206¢€°9 LCT 9L8 LOT " $9CT 0°06T
AN REC] T88C ¥ £9ce ¢ 98¥ " ¥8LT QGL"TI86T 0gL"Z08 00+2LGC "9 T¥C"LLS8 0T6°"9CCT 0°68T
TTICS 9 ¥S0e" ¥ LSTC" " C 9CL " " €8LT LY7°G86T 6LC 86L 00+29CT "9 67¢€°8L8 6TT 00CT 0°88T
68CS°9 8CC¢C ¥ T90C" ¢ 796 °C8LT TCT 686T £€8¢hL 00+2L66° S €9V 6L8 06L ELTT 0°"LS8T
L9€S "9 TOPE " ¥ S96T°C 69T C8LC 8LL C66T 06€E°"68L 00+=20L8" 9 295°088 ST6"LPTIT 0°98T
SYvS- 9 9LGE" ¥ 698T°C TLE T8LC 8TV 966T £96 "¥8L 00+299%L° S 9¥9°188 Tev " CCTT 0°98T
£€299°9 0SLE" ¥ CLLT"C 099°08LC 0¥0°000¢C 6TS 08L 00+2¢cC9" g 9¢L"CZ88 TTIS L60T 0°"¥78T
TO9S "9 qCcee' ¥ 9L9T"C 9¢L " 6LLT 9%9°¢00¢ 060°9LL 00+2¢09° 9 0C8°¢88 0L6°"CLOT 0°¢8T
0899°9 TOTV " ¥ 089T" ¢ 006°8LLT qgcL00cC S99 " TLL 00+298¢° 9 006 °"¥88 €98°8%0T 0°¢C8T
6GLS°9 9LCY ¥ €8YT"C TS0 "8LLC 908°0TO0C vv¥Z LOL 00+269C° 9 SL6°G88 78T "SC0T 0°"TI8T
6£€89°9 cSvv° v 98¢€T " C 06T " LLLT c9¢"¥I0C 8C8°COL 00+=2%GT" g S¥0°L88 8C¢6 "TO0T 0°08T
8T6S°9 6297V ¥ 68CT" " C 9TE"9LLT TO6°LTIOC STV 89L 00+2C%0° S OTT 888 680°6L6 0°6LT
8669°9 9087 ¥ C6TT " C oev-SQLLT vcv"1C0C L00 " ¥SL 00+=2Ce6 " ¥ TLT 688 C99°9G6 0°"8LT
6L09°9 €867 ¥ S60T°C eSS vLLT 0og6"¥vcoc c09°6¥%L 00+2%C8° ¥ 8CC° 068 (AR AN 0 LLT
69T9° 9 T9TS " ¥ 8660 °C €Co9eLLT TC¥°8c0cC TO0C S7L 00+=8TL ¥ 6LC°T68 Sc0°"¢TI6 0°"9LT
o¥co-9 oves v 0060°C TOL CLLC 968°T¢€0C S08°07L 00+2¢TO9 " ¥ 9cg " ¢C6e8 708" 168 0°"SLT
TC€9° 9 8TSS " ¥ £080°¢ LOL TLLC 9G¢°9¢0¢c CTIV"9¢L 00+=2TTS " ¥ 69¢°¢68 7L6°0L8 0 "7LT
€ov9°9 8699 ¥ S0L0"C 2C8°0LLT 66L°8¢0¢C [ RAVREAWA 00+=20T¥V " ¥ 90% " ¥68 T€ES 0498 0" ¢€LT
78¥9°9 LLB8S ¥ L090°C 998°69LC 8cc cv0oc LE9 T LCL 00+=2TTE" ¥ 0¥¥7°968 697°0¢8 0°CLT
L9999 LS09 " ¥ 6050°C 968 °89LT T¥9°S¥0C S9gC ¢€cL 00+3¥%TC" ¥ 897968 €8L°0TS8 0 "TLT
[ 3% 1] [ S [0Sl [l Syl [Sapy) ewsl [fw3y] [ed] [0.]

Ag g g >£ 3y

q Ty 1d Td 1esd )




