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ANEXO 1

ESTUDOS HIDROCLIMATOLOGICOS

A-1 - ANALISE DE FREQUENCIA DOS TOTAIS ANUAILS

Estagao: 2860355

SAMPLE SIZE = 23
STATISTICS OF THE OBSERVED VALUES
MERN =  1082.93 STD DEV = 476 81 COEF
STATISTICS OF THE NATURAL LOGARIT™MS
“MEAN = 6 99277 STD Cev = 41303 COEF
STATISTICS OF THE ZASZ 1T LCGARITE™S
MERN = 2 99783 STG DEV = 180z% COEFE
FREQUENCY DISTRIBUTION
RETURN TRUNCATED  2-PARBMETER 21-PARAMETER TYPE I
2ERICS NORMAL LOGNORMAL LOGNORMAL EXTREMAL
YRS} { ) { 1 f ) i )
2 20 1082.93 995 03 1005 e 1011.58
233 1169.C3 3072 45 087 19 1135 14
g 2 1492 24 1420.80 411,59 i511 56
PRy 1713 &3 1721.79 1735.44 1842 58
22 92 1901 24 2929 27 2026,57 2160 10
co.00 2123.96 2862.52 2423 67 2587% 12
120.900 2219 16 2B1B 03 2741 25 2879 c9
200 02 2427 21 3205 52 3079 ¢4 3ies 85
500 00 2615 60 3776 5% 864,26 1590.80
1000 02 2754 48 4261 77 3366 46 3896 78
FREQUERCY DISTRIBUTION
cLASS TRUMCATED  2-PARAMETER  3-PARMMETER  TYPE I
INTERVAL PROBADILITY NORMAL LOGHORMAL EXTRIMAL
i ) : . : : [ ;
s o0y o0 o oG 0
: 25000 81 26 752 08 4z 9 o5 R4
2 0000 1082 92 995 03 1005 3 1011 52
3 15000 1404 £G 1326 4% 1337 18 1399 35
4 1 bgono INTINITY mEINITY INEINZTY INPINI™Y
CHI-BCUARE VALUR 11T 117 26 1 532

35% CHI-SQUARK TEST B™AYISTIC = 7 817

OF SKEW =

CF SrewW

OF SKEW

TYPE I (G-

?KTREH?L

536.13
1214 43
1444 88
1927 6
2540 66
3633.14
4749.90
6203 66
8824 1%

11516 it

TYPE I OG-

20

Ti6 66
935 13
1310 §3

INFINITY

478

1 1032
= 3946
= 3052
PEARSON LOG PEARSON
TYPE III TYPE III
{ i { H
998 1B 974 32
~081 3¢ 1950 47
1436 0% 1410 6B
1746.69 1745 48
2239 66 2110.1%
2429.53 2662.13
2732.70 3150 23
3046 53 1716 438
1482 28 4617 2%
1830.69 %444 B5
PEARZGN  LOG PERRANON
TYPE ITI TYFE IIT
( i ( )
[ 00
177 18 130 86
1052 83 966 69
1406 86 1299 01
INFINITY INFINITY
1174 1322



RETURN
PERIOD

LOG PEARSON

TYPE III

WITH WEIGHTED
REGIONAL SKEW

(YRS}

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1006.00

WEIGHTED SKEW

COMPUTED SKEW

REGICONAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERROR OF LOG10 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

( )

983.44
1060.24
1415.71
1735.82
2074.95%
2572.30
2998.56
3479.45
4219.33
4876.20

CHI-SQUARE VALUE:

{LOG10)=

{LOG10) =

{LOGl0) =

1.522
.3052
.000
.1695
.2416

.3020

061066



Estacdo: 2860572

SAMPLE S5IZE =

MEAX

VEAN

MERN

KETURN
PERICD
(Yas)
2 00
212
5 00
10 00
20 00
SC 00
100 0¢
200 0C
500 J¢

1200.0C

CLABE
TNTIRVAL

5}

STATISTITS OF THFE OR

1289 C3

22

STD

JEV

863

apmar

DLRY

i<

EC VALUES

COEF

STATISTICS OF THE NATURAL LOGARIT-MS

6 97123

STATISTICS OF THE BASE

LUI-BIARE VALUE

STD

BEV

62201

CQEF

15 LOGARITHMS

3 02758 STD DEV = 27914 COEF
FREQUENCY CISTRIBUTION
TRUNCATEL  2-PARAMETER 3-PFARAMETER TYPE I
NCRMAL LOGNORMAL LOGNORMAL EXTREMAL
( i ( ) f i i v
128% 0% 1C65 51 1133.68 11gd 42
1445 06 1192 22 1277.92 1335 &7
2239 81 1g18.11 1919 60 2079 35
2431 53 2426 38 2466 7L 2672 82
Z774 78 31¢7 33 3020.55 3259 69
3179.44 4159 06 1793 31 39896.71
1462.83 5101 04 324 56 4559.24
3733.69 620018 5107 96 5117 73
1079.16 7952 27 €109 55 5854.55
4334.4% 9557 B89 695631 6411.42
TREQUENCY DIFTRIBUTION
TMMNCATIC ~ 2-PARAMETER  3-PAMRMETER  TYPE I
FROBARILITY NOWMAL LOGHORMAL LOGNORMAL
i [ . ' . i
gacoo 90 %0 50 20
25000 06 73 700 41 676 32 603 98
50000 1289 59 1569 5L 1133 68 1160 42
Ts00¢ 1871 44 1520 91 1727 9¢ 1866 40
i guoac INPINTTY emNITY INPINT~Y INFINITY
3 e1g 182 1 636 3 901

95% CHI-S8QUARKE TEST S™ATISTIC - T 817

Or SKEW

OF SKEW

TYPE I LOG-
?XTREH?L
271 18
1097 92
1879 65
ZEB7 z4
4378 13
7504.48
11238.17
16804 65
28573 30

42676.58

TYPE T OG-

EXTREMAL

(&)
€30 43
371 18
1615 04

INFINITY

909

T z7e7
3284
3281
PEARSCN LOG PEARSCN
TYPE 1II TYPE IIL
! 1 i H
1113 €9 1029 45
1z61 68 1152 9%
1927 47 1796 98
2492 19 2330 I3
3053.35 3310 43
1813 2 4722.86
4413 93 6117 €%
5042 &5 7895.3%
§926 50 11054.86
6641 35 14293 19
PERRBON L3G BERRGON
TYPE III TYPE IIT
Y I i
20 o
%7l B7 [1-F -1
1133 T 1p1% 96
1759 93 1571 27
INFINITY INBINITY
1 61% 1 636

000007



RETUEN
PERIOQD

LOG PEARSON

TYPE III

WITH WEIGHTED
REGIONAL SKEW

(YRS)

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW

COMPUTED SKEW

REGIONAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERRCR OF LOGl( SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

( )

1046.00
1170.86
1807.83
2457.96
3218.96
4459, 04
5631.01
7066.23
9493.82
11858.22

CHI-SQUARE VALUE:
({LOG1Q) =

{LOG10) =

(LOG10) =

.545
.3281
.000
.1785
.2533

.3020

000008



Estacdo: 2860736

SAMPLE SIZE =

43

STATISTICS Of THE OBSERVED “ALUES
-
MIDN = 875 {é 5To DJEV = 421 74 COEY CF SXEW
STAZISTICE OF THE WATUSRAL LOGARITHMS
- MEAN = 6 66BEQ STD JEV = 45382 COEFr OF SKEW
STATISTICS OF THE BASE 10 LOGARITHMS
MEAN = 2 39626 5TH DJEV = 20148 COEF OF SKEW
- FASQUENCY DISTRISUTION
-~ RETCRN TRUNCATED  2~-PARAMETER 3=-PARAMETER TYPE I TYPE I LOG-
PERIOD KORMAL LOGRORMAL LOGNORMAL SXTREMAL EXTREMAL
{YRS) ‘ ' { ) ( } : 1 ( )
-
o~ 220 875 0™ 78T 52 204 9% 809 38 732 83
222 3%0 "9 855 32 876 id 8687 30 “e8 19
Rt 1233.6% iled 22 1185 ™4 1225 g1 1158 29
0 co 428,12 BLT e 1439 7€ 1501.€3 868 €5
- 20 oo 1584 41 1716 38 1687 16 176,00 2398 z3
- S0 oo 1768 M 2105 12 2C16 52 2108 33 3087 T3
- 100 ¢2 1895 02 2418 2% 2272.73 Z164 B6 5054 57
200.cc 2012 N 2753 1% 2538 15 2620 45 5370,8%
500.00 2159.54 3234.90 2906 93 2957 66 7782.69
- 000 00 2265.09 3633.16 3202 20 3212 52 10300 a8
- EREQURNCY  SISTRIBUTION
CLASS TRUNCATED  ;-PARAMETER  3-PARAMETEM TYPE 1 TYES I LOG-
INTERVAL “3OBANILITY HORMAL LOGHORMAL LOGRORMAL EXTREMAL EXTREMAL
; } ‘ ' : i : ( ;
- = sa000 oc o 4] e 20
1 16667 467 @6 102 76 490 55 460 49 499 11
z 33333 €93 41 £44 29 651 €3 640 16 508 23
- 3 0000 875 06 87 12 834 32 209 36 "2z €3
4 56667 1086 72 961 ¢ 983 48 1906 3% 268 50
5 23333 123 08 1233 47 1247 "1 1360 04 1256 13
- 6 1 00000 INFINITY INFINITY INFINITY IMTINTTY INFINITY
-~ CHI-SQUARE VALUE 5 698 4 023 3 465 3 44 2 620

958 CHI-FYVALE TEST §™ATIATIC =11 073

Z 1442
0739
0712
PEARSON LOG PEARSON
TYPE IIZ TYPE III
: . H ]
797 53 83 04
BT0 37 551 18
1189 68 1166 35
1450 12 1446.26
1693 79 1736 28
2024 42 2147.135
227¢ 28 2496.1%
2514.75 29853 92
2853.64 1392.29
3113 29 31845 18
PEARSON LOG PENASON
*YPE III TYPE 1II
T i T 1
ey ol
475 46 501 47
629 40 €40 44
g3 17 gl 19
JEE 47 954 51
1238 91 1230 D3
INFINITY INPINITY
% 140 4 023

-

i

009



RETURN LOG PEARSON

PERIQD TYPE III
WITH WEIGHTED
REGIONAL SKEW

(YRS) ( }
2.00 784.45
2.33 852.69
5.00 1167.02
10.00 1444.58
20.00 1730.65
50.00 2134.02

100.00 2464.60

200.00 2821.76

500.00 3341.73

1000.00 3776.74
WEIGHTED SKEW CHI-SQUARE VALUE: 4,023
COMPUTED SKEW {(LOGl0)= .0712
REGIONAL SKEW (LOG10)= .000
WEIGHTED SKEW (LOG10)= .0505
MEAN SQUARE ERROR OF LOGl0 SKEW= .1236
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

0CL010



Estagao: 2861329

SAMPLE

MEAN

MEAN

RETURN
PERIOD
{YRE)

$00.00

1000 2C

CLASS
INTERVAL

SIZE = 53
STATZSTIZS OF THE OBSEXVED VALUES
= 1249 26 STC DZV = 402 2 COEE
STATISTICS OF TYE NATURAL LOGARITHMS
= e 373883 STD. CEV = 30255 COEF
STATISTICS CF THE BASE 10 LOGARITHMS
= 3 03074 STD LEV = 17048 COEF
FREQUENCY OSISTRIBUTION
TRUNCATED  Z-PARAMETER 3~PARAMETER TYPE I
NORMAL LOGNORMAL LOGMORMAL EXTREMAL
‘ ) { s ( ) f 1
1148.27 1073 34 1133.12 10Bp. 06
1221 36 1151 g2 1z05 3% t159 22
1490 41 1497 g3 1484 43 1477 £85
1671 12 1786 &0 1680 3% 17t 97
1822 52 2011 28 185¢ 4§ 1984 30
1996 13 2453 93 2051 61 230574
z114 18 2753 77 2192 &2 2546 61
2224 15 3065 @9 2326.73 2786 61
2360 1B 3501.39 2496 95 3103 24
2457 63 1BE0 95 2621 TE 3342 54
FABQUENCY DISTRIBUTION
TRUNCATED  I-BARAMETER  3-PARANETER TYEE T
$30BABILITY NORMAL LOGNORMAL LOGHORMAL
i . ¥ { . 4
coaoo co 00 50 36
isz86 =20 08 105 49 "23 69 129 9%
20571 921 "4 939 53 1 79 291 87
42057 1076 50 1600 11 1562 §2 1026 79
57143 1221 62 1181 93 1205 &6 1159 39
11428 1376 73 1340 35 1364 78 1335 39
83714 1578 44 1632 06 1379 12 1604 &8
1 00000 INFINITY INFINITY INPINITY INPINITY
2 p6B 8 943 1821 L L1 ]

{HI-SDUARE VALUE

95% CHI-SCUARE TEST ITATISTIC =il 396

OF SKEW = 2426
OF SKEW = - 843
OF SXEW = - B42
TYPE I LOG- PEARSON
EXTREMAL TYPE III
i ] i L]
1008.12 1133.0
1483 &3 3205 42
1478 26 84 29
13C3.43 i1e3c 92
2525 7% 1850 63
3320 13 2051 29
1200 51 2181 34
5309 7¢ 2324.63
7233 45 2493 23
9137 44 2616 58
TYPE I LOG— PEARSON
EXTRIMAL IYPE III
. il @ i
] 50
M2 2 725 63
826 ¢ 313 63
242 28 ip€3 71
1584 53 LI08 03
1237 28 1367 44
1674 42 is82 03
INFINI™Y NEINITY
13 $%8 1 811

L

8

“OG FEARSON
TYPE III

1133.00
1210 20
1503 =7
1697 21
1853.36
2021 22
2128 28
2216.98
2318 58

2383 81

LoG PEARJION
“YPR IIX
! H

932 2
1CE6 95
1252 93
1584 57

INFINITY

3 736

00

U

011




RETURN

LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW
(YRS} { }
2.00 1112.05
2.33 1190.42
5.00 1505.26
10.00 1733.28
20.00 1931.86
50.00 2164.97
100.00 2325.07
200.00 2474.19
500.00 2657.25
1000.00 2786.56
WEIGHTED SKEW CHI-SQUARE VALUE: 11.321
COMPUTED SKEW {(LOG10)= ~.8428
REGICNAL SKEW (LOG10)= .000
WEIGHTED SKEW (LOGl0)= -.5460
MEAN SQUARE ERROR OF LOGl0 SKEW= .1642
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

0CLOLE



Estagédo: 2861553

SAMPLE SIZE

12

STATISTITS OF TFE

MERN = 1349 36 STC DEV = 621 13 CQEF
STATISTICS OF THE WATURAL LOCGARITHME
MEAN = 7 12297 S8TC LDV = 42491 coET
STATISTICS Gf TFEZ BASE 10 LOGARITSMS
MEAN = 3.09347 STD DEV = 18455 COEF
FREQUENZY [RISTRIBUTIO
RETURN TRUNCATEL  Z-PARRMETER 3-PARAMETER IYPE I
PERLIOD NORMAL LOGNORMAL T.OGHORMAL EXTREMAL
{YRS} { ) 4 i { 1 : )
Z 00 1348 56 1243 13 P K] iz62 22
233 1462 32 1345.23 ~300.33 1385.33
s 20 1392 2& 1792 G2 762 B9 1377 98
19 949 219% 33 2213 46 2208 52 P L-F b}
22 N 2463 39 2659 96 2713 B8 Z906.70
50.02 2794 57 3335.320 3520 46 3495.2%
16¢ ¢% 3036.76 31935 9% 4276 01 3936.29
2G0 20 3277.58 LE40 92 5201 47 4375.72
500 CC 3599.2% 5783.46 779 9% 485%.47
1000.0C 3ges 31 6857 66 8341.28 5393.62
TREQUENCY DISTAIBUTICN
CLASS TRUNCATED Z-PARAMETER  3-PARAMEER TYPE I
INTERVAL PROBABILI™ HORMRL OGHORMAL LOGHORMAL IXTAEMAL
( . t ' ' . . .
Z ¢ocoo ol a0 [+ 02
1 33333 48y 03 D3z 2 2012 2% 371 11
Z 66667 1616 08 1489 20 1446 4= L6600 74
3 1 20009 INFINITY INTINI®Y INFINITY INFINITY
CHMI-SQUARE VALUE £ 500 3 30¢ L 300 § 3G
935% CHI-SCRARKE "FST STATISTIC = = 35

GF SXEW

TYPE T 10G-
EXTREMAL
: )

11i6B
1281 03
1907 55
2638
3600 3
5386 13
7283
9837
14625

19738

357 90
1473 64

INFENITY

3 spe

1 9247
G138
GC95
PEARSCN 0G PEARSOH
TYPE III TYPE III
i i ’ H
1169 i2 1238.93
1266 53 1338.97
1758 06 i798.60
2236 89 2215 2%
2766 66 2665 73
3579 49 3349.43
4276 08 3960.67
2083 93 4680.3C
6341 40 5852.46
7465 03 6960.36
PEARRSON LoG PEARSON
TYPR III TYPE III
i . i 1
a0 05
4% 55 1031 84
w338 72 1437 91
INFINITY INFINITY
5C0 3 5¢0

000013




RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

(YRS) { )
2.00 1239.76
2.33 1339.79
5.00 1798.95%
10.00 2214.03
20.00 2661.68
50.00 3339.45
100.00 3943.51
200.00 4652.82
500.00 5B04.46
1000.00 6888.64
WEIGHTED SKEW CHI-SQUARE VALUE: 3.500
COMPUTED SKEW (LOG10)= . 0095
REGIONAL SKEW (LOG1l0)= . 000
WEIGHTED SKEW (LOG1l0)= .0041
MEAN SQUARE ERROR OF LOG10 SKEW= . 3949
MEAN SQUARE ERROR OF REGICNAI SKEW= . 3020

000014



Estacdo: 2861917

SAMPLE SIZE =

24

STATISTICS O THE QBSERVED *ALUES
MEAL = 12239 ¢z 5To DJEV = 242 23 COEF
STATISTICS OF THE NATURAL LOGARITHMS
“YERL = 7 02077 STD. 2EV = 44387 COEF
STATISTICS OF THE BASE 13 LOGARITHMS
MEAN = 3 04908 3TD DJEV = 1s273 COEE
EREQVENCY SISTRIBUTION
RETVRN TRUNMCATED  Z-PARAMETER 3-PARAMETER TYPE I
PERICD NORMAL LOGNORMAL LOGNOAMAL EXTREMAL
(YRS) { N ( H { H ‘ )
2 00 1229 02 iil19 ©0 1173 27 1147 66
2 13 1326 83 213 93 1269 71 1283 46
380 1693 83 1638 23 1665 92 731z
12 o¢ 1944 21 2911.12 1570 62 2087 51
2¢ oc 2158.¢a 2395.9¢ 2255 2¢ 446 63
5¢ 00 2409.00 2942.65 2620.89 2911.48
100 09 25684.03 3396.14 2897 81 3259.81
200 92 2750 65 iagz 75 3179 55 3606.87
S00 ¢o 2962 32 4629 35 3564 5B 1064 76
1000.C0 3117.9%8 $258.79 368 71 4410 B2
FREQUENTY CISTRIBUTION
CLASE TRUNCATED  2-EARAMSTER  3-PARAMETER TYPE I
INTERVAL FPROBABILI™Y HORMAL LOGHORMAL LOGNORMAL
t . ’ 1 : i g !
I G000 a0 0 oS Ge
i 22000 T2 832 770 63 68 83 127 29
H 40000 1091 69 1000 57 1043 9; 1008 42
3 0000 1366 34 1252 92 1309 71 1299 93
A 80000 1685 23 1626 T6 1636 02 1113 12
L 1 00000 INFINITY INEINITY INFINITY INFINTTY
CHI-SQUARK VALUEZ 1933 2 230 1 goo 1833

95% CHI-SQUARE *EXST STATIBTIC = 9 492

0F SKEW

OF SKEW

TYPE I OG-
EXTREMAL
T H

2047 49
142 29
1664 38
Z261 3
323€ 74
460,57
5906 19
7847.68%
1i41e 21

1515% 05

TYPE I LOG~

ikl
4]

42 4B
934 61
1196 &0
1664 38

INFINI™Y

1 417

5249

2889 04
3159.488
524,42

3807.72

o
TI0 a3
1033 B4
1302 18
1£52 43

INPINITY

. eoo

LOG PEARRSCN
TYPE II1
‘ i

1637 %9
2713 63
2403 99
2961.9%
3427.39
3939 79
4704.58

5362 25

PEARSON LOG BEARBON
“YPE II1

TYPE 17T
: i

006015



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

{YRS) { )
2.00 1118.44
2.33 1211.74
5.00 1637.81
10.00 2012.73
20.00 2400.93
50.00 2954.64
100.00 3415.62
200.00 3922.08
500.00 4676.20
1000.00 5323.11
WEIGHTED SKEW CHI-SQUARE VALUE: 2.250
COMPUTED SKEW (LOG10}= .0249
REGIONAL SKEW (LOG10j= .000
WEIGHTED SKEW (LOGlO}= .0147
MEAN SQUARE ERROR OF LOG1l0 SKEW= .2075
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

00016




Estagdo: 2870049

SAMPLE SIZE = 14
STATISTICS OF THE OBSERYZD “ALUES
P'EAN = 1139 79 3TD 3JEV = 595 &7 COEZT CF S~EW
STRTISTICS OF TYE SATURAL LOGARITSMS
MEAN = 6.942C8 STD DJEV = 467C8 COEF OF SKEW
STATISTICS OF THE BASE 19 LOGARITHMS
MEAN = 3.01431 STD. JEV = 20285 COEF 0Of SKEW
FREQUENCY LCISTRIBUTION
RETURN TAUNCATEL:  2-PARAMETER 3-PARAMETER TYPE : TYPE 1 10G-
PERIOD NORMAL LOGNORMAL LOGHORMAL EXTREMAL EXTREMAL
(YRS} ( ) { H £ 1 ' } ! )
2 0o i139.73 1034.93 1990 2 1067 92 968 42
2 23 iz231.81 1126 ~6 1181 12 1174 11 1068 27
LR 1579 71 i553 B9 1656.55 1635 55 1636 16
18,08 1822 40 1944 42 1850 70 2911 3% 2318.27
20 0% 2035 12 2366 71 2132 82 2371 90 3230.8¢
50 oo 22893.30 3008.24 2500 6% 253B.54 4971.64
120 o0 2879 1 3568.85 2804 95 3Jleg 2z 6867 57
200 90 2662.71 4226.23 117 83 3536.63 047% 32
500 09 2903.57 5279 48 3565.69 3996.28 144808 48
1600 $9 3087 25 6255 91 1837 11 4343 63 19971 46
TREQUERKY CISTRIBUTION
CLASS ~RUNCATID 2-PARAMETER  3-PARAMETER TYEK I TYPE I LOG-
INTSRVAL FUORABRILITY NORMAL LOGNORMAL LOGHORMAL DUTREMAL
. i l : : i 0 i K
/] c00at 09 20 ot co L]
' M 33333 92; 22 846 32 88T 7§ 237 24 =82 5§
H EE6E6T 1357 39 1265 36 1310 932 1336 45 1241 13
3 1 50000 INFINITY INFINITY INFINITY INFINLTY INFINITY
THI-S3QUARE VALUE 143 i 143 143 1 as7

95% CHI-BQUARE TEBT BTATISTIC = 5 995

£14Z2
- 2538
- 2837
PEARSCN LOG PEARSON
TYPE III TYPE 31:II
f i H ¥
1785 58 1055 &2
iie¢ 19 1149 29
1559 27 1559.36
854 &% 1910 6
2235 €6 2265 95
2505 60 2763 g1
Z793 13 171 "6
3092 €7 3613.89
3513 B0 £261 77
3856 17 4808.14
3 LOG FEARSON
“YFY III JYFE 1I1
. 3 i 1
(] wa
268 86 23 30
1294 43 1229 %2
INFINITY INFINITY
143 1857

000017



RETURN LOG PEARSON

PERICD TYPE III
WITH WEIGHTED
REGIONAL SKEW

(YRS) ( )
. 2.00 1044.22
2.33 1136.47
5.00 1556.86
) 10.00 1929.56
20.00 2321.29
50.00 2893.14
100.00 3382.34
200.00 3934.16
500,00 4783.82
1000.00 5539.04
WEIGHTED SKEW CHI-SQUARE VALUE: 1.857
] COMPUTED SKEW (LOG10)= -.2537
- REGIONAL SKEW (LOG10)= .000
WEIGHTED SKEW (LOG10)= ~.1148
MEAN SQUARE ERROR OF LOGLO SKEW= .3652
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

001018




Estacgdo: 2870084

~ SAMPLE SIZE = 49

STATISTICS OF THE OBSERVETD VALUES
MZAN = 1126 76 3TD DIEV = 363 38 ZOET OF SKEW
- STATISTICS OF THE KATURAL LOGARITEMS
- MEAN = 6 96817 S§TC LEV = 3671% COEF OF SKEW
STATISTICS OF THE BASE 10 LOGARITHMS
MEAN = 3 G2624 STD DEV = 15946 COEE CF SKEW
FREQUENCY DISTRIBUTION
- RETURN TRUNCATED  Z-PARAMETER  3-PARAMETER TYPE I TYPE I LOG-
PERICD NORMAL LOGNORMAL LOGNORMAL EXTREMAL EKTREMAL
N (YRS} t ) ¢ ) ¢ ) i ) d ]
- 239 iz26 17 1062.28 1117.52 1069 B2 1202 g3
z 13 1181 96 1134 61 114z.48 1136.31 1672.58
5 00 1435 34 1450 81 1432 25 1425 18 1436 10
12 22 1598 95 1711.73 1604.74 1660 46 1821 48
" 20 00 1736 23 1966 40 1752 55 1886 15 2287 98
- 50 09 1993.89 2305.94 1925 64 2179 27 3073.52
106.cc 2001 27 2570.2¢ 2046.09 2397 18 3834 3
200 20 2101.42 2843.90 2159.89 2615 29 477963
500.00 2225 sk 3223.08 2303.15 250104 §392 33
1000 09 2314.62 3527 49 2407 52 3120 52 7963.20
~ FREQUANCY DISTRIBUTION
CLASS TRUNCATED Z-PARAMETER  3-PARAMETER ~“YRE T "YPE I LOG-
TNTERVAL FROBABILI~Y LOGHORMAL LOGNORMAL EXTREMAL EXTREMAL
( 1 { 1 { i i 1 [
o 00000 30 a0 o0 0 00
- 1 14296 138 @3 1T 82 740 £ T4E 19 T3 18
2 28571 921 11 862 98 915 19 ap4 26 B3IL 44
3 42837 1061 33 994 34 1052 53 006 46 941 09
4 57143 1192 1g 1124 8§ 1183 10 1136 92 1973 13
) Ti419 1332 42 1307 &1 1328 76 1296 42 125Q 31
5 83714 1514 70 1572 D4 151% 42 1541 15 1614 &2
2 L CO0o0 INFINITY INFINITY INFINITY INFINTTY INFINITY
CHI-SQUARE VALLUE 2 00% Z 288 1 429 4 090 5 714
95% CHI-SQUARK TEST STATISTIC =12 506

15831
-1 0762
-1 0724
PEARSON L0G PERRSON
TYPE iiZ TYPE IZI
e [
1117 50 1131 B4
iiB2.31 1231 59
1432 4¢ 1451.73
1624 8% 1604 06
1752 61 1717 B9
1925.66 1830.26
2045 63 1894.88
2159.07 1946.33
2301 75 998 60
2405 58 2028 64
PEARSON LOG PEARSON
"YFE III "YPE IIl
. i i -
<0 20
38 98 739 73
910 42 £36 53
1547 76 339 18
1278 3% 1064 14
1321 02 1240 18
1519 65 1561 14
INFINITY INEINITY
1714 5 296

0020189




RETURN
PERIOD

{(YRS)

2.00
2.33
5.00
10,00
20.00
50.00
10¢.00
200.00
500.00
1000.00

WEIGHTED SKEW CHI-SQUARE VALUE:
CCMPUTED SKEW (LOGl0)=

REGIONAL SKEW (LOGl0)=

WEIGHTED SKEW (LOG1l0)=

MEAN SQUARE ERROR OF LOGl0 SKEW=

MEAN SQUARE ERROR COF REGIONAL SKEW=

LOG PEARSON
TYPE III
WITH WEIGHTED
REGIONAL SKEW

(

}

1102.83
1174.87
1457.69
1656.15
1824.74
2017.59
2146.85
2264.83
2406.38
2504.09

3.425

-1.0724

. 000

-.6186

.2215

.3020

000020




Estagdo: 2870175

SAMPLE SIZE =

MEAN

MEAN

MERN

RETIURN
PERICT
1YRS)

100 00
200 02
%00 00

1000 c¢

CLASS
INTERVAL

b

™

w

THI-SQUARE VALUE

STATISTICS OF THE OBSERVED VALUES
1059 91 §TD DJEV = 445 15 COEE
STATISTICS OF THE KATURAL LOGARITHMS
6 86766 STL SEV = 47620 COEF
STATISTICS OF TYE BASE 1C LOGARITHMES
2 98259 STD 2JEV = 20694 COEF
FREQUENCY CISTRIBUTION
TRUNCATED  2-PARRMETER  3-PARAMETER TYPE I
NORMAL LOGNGRMAL LOGNORMAL EXTREMAL
H ) t ) ‘ i i ;
1059 9 960 70 1922 21 990 6%
1139 85 1046 52 1192 3% 1073 05
1438 49 1440 73 1421 39 1431 01
1639 73 1787 94 1657 64 2722 56
1809 03 214z 10 1370.85 2002 23
2004 14 2639 62 2138 11 2364.22
2137 52 o4 T2 2325 62 2635 49
2262 33 79 81 2513.80 2095 76
2417.59 4109 11 2760.67 3262 34
2529.46 4631 82 294774 3531 B4
FREQUENCY CISTRIDUTION
TRUNCATED 2 -PARAMLTER 3-ERAAMETER | I
FAOERBILITY RORMAL LOGHORMAL LOGHQRMAL EXTAEMAL
( 1 i ] 4 1 i )
cooco oc oG (&) b4
L6657 £z 26 35 84 533 94 €21 68
33333 B8 17 182 44 641 B™ 811 72
32000 1239 81 98¢ T3 izzz2 §a 996G 6§
§666T 1251 64 1179 36 1217 59 1198 98
33303 1499 55 1323 3¢ 1430 19 1509 51
1 opeop INFINITY INFINITY NTINITY INFINITY
3 429 2371 571 2 oco

95% CHI-SCUARE "E5T STATISTIC =1l 07}

CF S¥EW

OF SKEW

SKEW

TYPE I LOG~
EXTREMAL
r )

992,06

974 31
1429 24
1952 73
2634.23
3880 94
5188.51
6929.27
10149, 71

13583.66

02
€20 99
T3IE 56
592 28
1134 92
1554 52

INFINITY

S 429

5144

PEARSCN

TYPE 111
( )
1022 03
1192 32
1423 14
1660 24
1872 &7
2133 29
2321 1
2504 75
2743,18

2922 17

1008 51
1204 29
1468 48

INFINITY

1 429

[+

LOG PERRSON
TYPE III
{ )

1665 00
2071 63
2203.18
2317.53
2446.44

2529.46

1112 39

L50C 93

4 371

—

—
-

C

».



RETURN
PERICD

{YRS)

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW

COMPUTED SKEW

REGIONAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERROR OF LOGl0 SKEW=

LOG PEARSCON
TYPE III
WITH WEIGHTED
REGIONAL SKEW

( )

1000.83
1087.42
1449.43
1725.37
1974.85
2278.99
2494.80
2700.99
2961.09
3149.52

CHI-SQUARE VALUE:
{LOG10}=
{LOG10)=

(LOGlO) =

MEAN SQUARE ERROR OF REGIONAL SKEW=

4,286
-.8552
.000
-.5181

.1955

.3020

e B




Estagao: 2871202

SAMPLE

MEAN

RETURN
PERICT
(YRS}
2 00
< 33
5 00
10 09
2% ¢0
50.00
100 00
200,00
500 o0

1000 09

ClA39

SIZE =

STATISTICS

TRUNCATE!
NORMAL
( i
1296 2%
1491 64
1795 11
2060 05
2282 76
253%8.12
2714 17
2877 B9
3081.12

227 42

INTERVAL FPROAABILITY

wn

00000
168667
33933
50000
66667
83333
1 ooodo

44

STATISTICS OF THE OBSZIRYIZ VALUES

7 07356 5T OEV

= 3.07202 STD

= 1296 29 STC DIV =

586

£l

ZOEF

OF THE NATURAL _OGARITHMS

44778 COET

STATISTICS OF THE BASE 10 LOGARITHMS
V= 19446 COEF
FREQUENCY CISTRIBUTICN
D  2-PARAMETER 3-PARAMETER TYPE 1
LOGNORMAL LOGHORMAL EXTREMAL
{ ) { ) { H
1180 37 1168 55 1204 79
1278 17 1260 32 13:13.92
1727 11 1664.50 1783.2¢0
2ild 06 20569 &8 2166 16
259% o4 2446 63 2533 39
3046.59 2991.1% 3008.9%
4§92 42 3436 10 31365.30
3545 54 3915 36 3720 30
4607 68 £610.08 §188.67
5151 87 5168.48 4542.66
FREQUENCY DISTAIBUTION
TAUNCATED  2-PARAMETER  2-PARNMETER TR I
HORMAL LOGORMAL LOGHONMAL EXTAEMAL
( ) t t ' : '
a0 o0 02 ]
20 €0 763 4 92 11 720 14
1043 53 973 33 378 78 969 T6
1296 29 1280 37 1168 55 1204 79
1549 04 1431 45 1403 11 1478 43
1863 98 1820 39 T n 1886 31
INFINITY INFDITY INFINI~Y INFINITY
7 636 1 000 455 5 091

CHI-BQUARE VALJE

954 CHI-SQUARE TEST STATISTIC =11 373

OF SXEW =

OF SKEW

OF SKEW

TYPE 1 LOG-
EXTREMAL
{ i

2292 3a
3033 §7
4360 93
5723.41
7504 10
10727 78

14054.46

TYPE I LDG-
EXTREMAL
t 1

i100 M7
133¢ 36
851 57

TNEINITY

3 127

[

i 7113
- 4219
~ 4228
PRARSCN 1LOG PSARSCHN
IYPE III TYPE III
{ i { )]
1142.17 1217 24
1236 11 1317 52
1694 01 1736 44
z082.27 2060.08
2484 77 2357 C8
3031 88 2728 37
1460 B8 2991 BZ
3905.15% 3250.77
4518.5% 3584.23
5004.18 3B31 0%
PEARSON LG PEARBON
TVEE 11 TYEE III
t 1 ' i
00 00
s28 22 763 34
1004 26 953 07
1204 57 1147 13
1465 36 1396 86
1883 £6 1815 €4
INFINTTY INFPINITY
1 818 1 000

CO

(0

()

0

)

3




RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGICNAL SKEW

(YRS} { )
2.00 1205.59
2.33 1305.14
5.00 1734.68
10.00 2079.41
20.00 2406.53
50.00 2827.62
100.00 3143.57
200.00 3460.33
500.00 3883.20
1000.00 4207.76

WEIGHTED SKEW CHI-SQUARE VALUE:
COMPUTED SKEW (LOGl0)=

REGIONAL SKEW (LOGl0)=

WEIGHTED SKEW (LOGl0)=

MEAN SQUARE ERRCR OF LOGl0 SKEW=

MEAN SQUARE ERRCR OF REGIONAL SKEW=

1.818
-.4228
. 000
-.2839
.1478

.3020




A-2 - ANALISE DE FREQUENCIA DO MES MAIS CHUVOSO

Estagdo: 2860355

STATISTICE QF THE OBSERVEC YALUES
“EAN = 295 29 STD 3BV = L9¢ L2 ZOEF
STATISTICS CF TPE NATURAL ZCSARITHMS
MEAN = 5 45370 S5TD. DEV = 75887 COEF
STATISTICS OF TFE BASE 17 LOGARITHMS
MEAN = 2 36851 3TD. DEV = 32957 COEF
EREQUENCY DISTRIBUTION
RETURM TRUNCATED  2-PARAMETER A-PARAMETER TYPE I
PERIDD NORMAL LOGNORMAL LOGNORMAL EXTREMAL
i ¥YRS) { ] i } ! } i il
2 29% 21 233 62 270 01 266 67
2 33 529.51 267 31 303 2% 303 ~8
5 00 458.28 447 85 443 71 165 01
i0 00 546 07 635.87 55 & 596 33
20 09 421 05 857 74 863.34 22,39
50.09 709 10 1218 92 805.53 B8S M
100.00 T70 49 1557 40 915.97 1007.53
20Q.CC 8428.9% 1966.67 1030 6§ 112%.26
500.00 903.18 2644.38 1191 91 1289.87
1000 09 957 78 3288.99 1320 48 1411 25
FREQUENCY CISTRIBUTION
SLAS3 “RUNCATED I-PARAMETER  2-FARAMETIM TYRE I
INTERVAL =20BABILITY NOFMAL WOGIORMAL ~OGNORMAL EXTREMAL
' ' { ¥ 1 1 1 ]
z 20000 q0 bl [s4] ao
1 20000 135 19 123 3% 135 o9 119 2%
2 40000 24T 04 192 78 226 C§ 217 B3
3 €0000 343 11 283 14 17 12 320 08
4 0000 435 22 442 7 440 10 463 01
H 1 00Geo INFINITY INFINITY INFINITY NTINITY
THI-SQUARE VALUE 14t 1 oog 2 159 3 gad

95% CHI-SQUARE TEST STATISTIC = 3 492

O
)
L0
="
9]

1]

"

OF SKEW

460 11

LR |
128186
2463 17
4011 36
6521 03
12380 14

22097 43

“YPE I LOG-

TXTREMAL
B p

1]

15 75

1M 55

238 00

450 11

INTINITY

3 Q83

2645
- 7079
- 7074
PEARSON 0G PEARSON
TYPE IIT TYPE IIZ
H H H N
268.39 255 19
02 17 250 ~o
445.24 451 zZ§
558 65 SB4 05
666 23 709 84
805.91 868,08
912 24 982.31
1020 60 1091.85%
1168 &3 i229.c1
1285.91 1326 55
PERRSCN 100 PEARSZH
~TPE 111 TYPE 11T
H B 1 )
oo o0
42 10 122 38
234 42 119 0O
28 62 260 61
456 04 427 54
INPINITY INPINTTY
1 a7 1 000

[

—

L.

)

<



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

{YRS) ( }
2.00 244.79
2.33 280.00
5.00 451.45
10.00 610.94
20.00 779.62
50.00 1021.00
100.00 1219.67
200.00 1433.65
500.00 1741.93
1000.00 19585.65

WEIGHTED SKEW CHI-SQUARE VALUE:
COMPUTED SKEW (LOGl0)=

REGIONAL SKEW (LOG1l0)=

WEIGHTED SKEW (LOG10}=

MEAN SQUARE ERROR OF LOGl0 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

1.000
-, 7078
.000
=-.3705
L2749

. 3020




Estacdo: 2860572

SAMPLE SIZE =

MEAN

-

MEAN

RETURN
PERICD
i YRS)

1e.0C
20.0¢
50.00
100.00
200 09
500 00

o000 00

CuAsg

26

STATISTICS OF THE OBSERVED YALUES

STATISTICE OF THE NATURAL

5 50811

3TC

5TD.

DEV =

JEV =

STATISTICS OF THE

INTRRVAL FR0BARILI™Y

275 g COEF
LOGRRITI™S
99284  COEF

BASE 10 LOGARITHMS

2 39258 STD. CEV = 43118 COEF
FREQUENCY TISTRIBUTION
TRUNCATED  2-PARAMETER 3-PARAMETER TYPE I
NORMAL LOGNORMAL LOGNORMAL EXTREMAL
1 ] { 1 [ 3 . P
351 42 246 53 303 M 328 7%
401 15 295 3 349.85 363 12
587 59 577 79 553 69 .97
71 57 912 36 725.57 733.51
822 57 146 17 896 93 366 94
949.02 2122 15 1132 o7 1199.41
1036.88 2911 51 1320 Bo 1378.10
1120.27 3230 77 1522 0 15590 16
1225.76 §746 34 ieir 53 1781.11
1303.907 7580 12 2051 53 19%5 66
FREQUENCY CISTAIBUTION
TRUNCATED Z-PARAMETER  3-PARAMETER TYRE I
ROKMAL LOGNCFMAL LOGRORMAL RXTREMAL
i i i 1 . 1
pluelld Q2 a0 (4] oc
20000 il 27 107 &1 124 01 IT T8
40000 281 5% 182 02 243 33 239 33
60000 421 3¢ 317 5= 369 32 384 56
85000 SB3 58 369 47 S48 N 594 97
I 00oQo INFINITY INFINITY INBINITY INFINITY
3.615 323 2 P46 3 E15

CHI-STURAE VALY

95% CHI-SGUARE TEST 3TATISTIC = 3 4%

OF

GF

OF SKEW

TYPE I Z.OG-
EXTREMAL

2.2.55
257 56
593 35
i17¢ 87
2247 34
5226 23
9836 59
18471.29
424i6.33

79505.06

co
9% 10
183 07
280 23
593 33

INFINITY

5 823

L2201
-1 3126
-1 3124
PERRSGN LGG PEARSON
TYPE IIiI TYPE III
( ¥ < H
297 Bl 303 71
345 09 154 .86
£56,17 569.63
733 13 718,589
506,44 936,33
1137.89 950,09
1317.98 1611,11
1504.32 1054,392
1762,5% 1691 96
1968.42 1107 38
3 LOG PEAASON
TYPE III TYPE IIX
] ¥ 1 :
LR} co
96 27 il€ 69
206 84 178 9B
331 61 289 55
512 &8 584 97
INFINITY INFINITY
2 017 2 462

0040

7}

g
L2

!



RETURN
PERICD

LOG PEARSON

TYEE III

WITH WEIGHTED
REGIONAL SKEW

(YRS)

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW

COCMPUTED SKEW

REGIONAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERROR OF LOG10) SKFW=

MEAN SQUARE ERROR OF REGICNAL SKEW=

{ )

270.15
321.21
584.54
841.18
1116.92
1511.18
1831.32
2169.28
2641.16
3014.95

CHI-SQUARE VALUE:

{LOG10)=

(LOG10}=

{LOG10} =

2.077
-1.3124
. 000
-.5475

. 4219

.3020

000028



Estagdo: 2860736

SAMPLE SIZE = 46

STATISTICS OF THE OBSERVELD VALUES

MEAr = 231 30 STD SRV = 229 44 COEF

STATISTICS CF THE NATURAL _OGARITHMS

MEAN = 5 31233 STC L=V = 51346 COEE

STATISTICS O THE BASE 12 LCZARITHMS

MEARN = 2.30712 STC 0=V = 22299 COEF

FREQUENTY GISTRIBUTION

RETURN TRUNCATED  Z-PARAMETER 3-PARAMETER TYPE I
PERICD HORMAL LOGNCRMAL LOGNORMAL SXTREMAL

i YRS) { i { ) ! ) ’ E
z.ec 231 32 202.81 223 1% 2.1 07
2 32 254.53 222 41 223.45 234 B7
5 00 341.28 313 7e 316 99 338 24
0 09 199 66 385.51 199 &3 422 43
23 90 448 68 480 42 484 €2 203.19
50 00 5§05 07 600,84 604 01 837.72
100.0¢ 543 82 699.86 701 36 696.06
260.0C 579.44 807,02 BOG Q0 T68.1%
500.00 624.02 963,12 $57.30 867 oB
1000 00 656.06 1093 64 1082,.35 944,90

FREQUENCY CTISTRIBUTION

CLARSB ‘TRUNCATED 2-PARRMETER 3-PARRMITER ™I I

INTERVAL FROBABILITY l'IQKJ . I.amw:m. ...?Wﬂﬂ.[. t':xnmx.
b 99500 a3l 0 =0 a3
M 6667 106 07 123 42 119 93 i04 352
H 33233 175 34 162 54 i€l 2¢ iy9 49
3 0054 231 a0 202 83 z03 19 211 o7
q 66687 28T 0% 253 ¢3 234 97 271 223
L] 333713 356 32 333 1 336 B4 360 30
€ 1 0G000 INFINI™Y INFINITY INFIHITY INEINITY

CI-S0UARE VRLUE 6 174 696 41% 5 391

958 CHI-SQUARK TEST STATI®TIC -11 Q73

OF S¥E:

OF SKEW

OF SKEW

187
205

09

336

02.
1231.
1678.
2525,

3e3s.

YRR I LOG-

85

a9

90

42

IXTRIMAL

oo

67

50

1%
64

1 7040
1254
1256
FEARSCN 10G PEARSON
TYPE IIL TYPE II
i ) ' )
137 &z 200.66
219 17 220 09
316.91 312.72
404 5% 98 29
492.9% 189 70
612.91 623 50
706 79 736 96
B03 BS 863 05
937 62 1052.49
1043 32 1215.88
FEARSON  LOG PEARSON
TYRE 11T TYIE III
0 : ( )
14 03
127 19 123 &%
1€2 86 161 gz
2C9 83 0L 52
267 13 251 87
319 05 334 43
INPINITY INPINITY
696 596

000029




RETURN LOG PEARSON

PERIOD TYPE IXI
WITH WEIGHTED
REGIONAL SKEW

(YRS} ( )
2.00 201.27
2.33 220.75
5.060 313.04
10.00 397.54
20.00 487.11
50.00 617.04
100.00 726.29
200.00 846.79
500.00 1026.27
1000.00 1179.73
WEIGHTED SKEW CHI-SQUARE VALUE: .696
COMPUTED SKEW (LOGl0)= .1256
REGICNAL SKEW (LOGl0)= . 000
WEIGHTED SKEW (LOGl0)= .0899
MEAN SQUARE ERROR OF LOG10 SKEW= .1199
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

D
oz
™
(S

o~



Estacdo: 2861329

SAMPLE SIZE = 70

STATISTIZS OF THE OBSERVED YALULS

MERN = 27T 75 $TL DEV = 148 9% COEF
STATISTICS OF THE NATURAL LOGARITHMS
MERN = 5 48802 S§TD DEV = 62102 COEF
STATISTICS CEF THE BRSE 10 LOGARITHMS
MEAN = 2 371473 STD DEV. = 26970 COEF
FREQUEMNCY DISTRIBUTION
RETURN TRUNCATED  2-PARAMETER 3-PARAMETER TYPE I
PERIOD NORMAL LOGNORMAL LOGHORMAL EXTREMAL
f¥RE) ! } ( } { i ( i
2 Q0 217 1% 236 &9 255 14 254.57
2 33 03 &9 z64.87 279 5% 280.68
S o0 401.15 400,99 186.55 394 1
12,00 166 63 529 a3t 472 0% 486 51
22 00 521 99 667 41 553 65 575 16
50.00 5B3.28 869,57 659, B5 609.8%
100 00 625 36 i040 07 T40 55 175 B
200 00 66¢ 39 1227.92 822.50 B6l 42
500.00 T1z2.41 1506. 35 #33.71 974.53
1000 DO 564 1742.54 1020.80 1059.94
FARGUENCY  DISTRIBUTICH
CLASS TRUNCATED  2-PARAMETER  3-PARAMETER 1P I
INTERVAL FROBARILITY HOBMAL LOGNORMAL LOGHORMAL EXTAROL
{ ' L } L ' : i
e £2000 50 03 L1 a0
L 12300 109 83 116 20 126 03 119 29
2 25000 179 30 183 89 172 61 169 22
3 37500 231 24 194 44 214 2 11 82
. 2000 277 78 235 99 215 14 254 57
] 62500 324 26 288 §5 390 37 302,41
€ 3000 376 19 360 28 356 78 352 85
1 87500 445 65 484 15 a3 2 457 33
1 1 96000 INFINITY INFINITY INFINTTY INFIRITY
CHI-BQUARE VALUE 3 Q0 10 914 5 657 4 972

95V CHI-2QUARE TEST STATISTIC =14 70

QF SKEW

OF SKEW

OF SXEW

1368.72
1873 23
2840.9¢
4595.04

6608.70

TYPE I LOG-

EXTREMAL
[ '

02
320 T8

249 34

500 88

INFINITY

2o 057

1 0430
-1 Jl26
-1 01z¢
PEARSON LOG PEARSON
TYPE III TYPE III
! ) § i
253 0% Z€Z2 40
278 47 230.51
387 29 402 14
475 13 478 48
557 25 535 92
661.91 004,72
T39.68 644 17
B17 01 677 00
919,36 712 05
997.29 733,30
PEARBGHN L0G PERRBON
TY¥E II1 TYRE ITL
: : 1 !
o an
116 81 126 24
160 63 154 24
199 99 184 16
240 38 222 52
285 87 269 8
343 02 46 55
430 22 506 80
INTINTTY INFINITY
€ 114 19 229



RETURN LOG PEARSCN

PERIOD TYPE II1
WITH WEIGHTED
REGIONAL SKEW

(YRS) { }
2.00 253.48
2.33 281.94
5.00 404.20
10.00 498.91
20.00 584.36
50.00 687.00
100.00 758.34
200.00 825.00
500.00 806.70
1000.00 964.02
WEIGHTED SKEW CHI-SQUARE VALUE: 15.257
COMPUTED SKEW (LOGl0}= -1,0120
REGIONAL SKEW {LOG1l0}= .000
WEIGHTED SKEW (LOGl0)= -.6576
MEAN SQUARE ERROR OF LCG10 SKEW= .1le28
MEAN SQUARE ERROR OF REGICNAL SKEW= .3020

i |

P

L.

o



" Estacdo: 2861553

-~ SAMPLE SIZE = 20
STATISTICS OF T¥Z OBRSERVED VALUES
MEAN = 367 L6 STh LCEVY = 244 30 COEF
- STATISTICS OF THE NATURAL LOGARRITTMS
MEAN = z 67580 5TD LCEV = 12941 COEF
, STATISTICS OF THE BASE 19 LCGARITHMS
MEAN = 2 46497 STD LEV = 31678 COEF
- FREQUENCY GISTRIBUTION
RETURN TRUNCATED  Z-PARAMETER  3-PARAMETER TYPE I
PERICD NORMAL LOGNORMAL LOGNORMAL EXTREMAL
- YRS} : ) ( } : ; . )
- :ee 167 06 291,72 312 85 139 96
- 2.33 411 25 332 87 375 41 73 N
s 00 577.39 546 64 557 14 £91.50
10 00 691.43 *68.36 704 51 ~§3.29
20 oo “89.50 1928 72 848 33 229 16
. 50.00 905.68 1456.70 1042 11 1143 63
- 10000 987 47 1859 60 1195 60 1308 12
~ 200.00 1066 09 2350 98 1357 B0 1464.903
500 00 1166.71 1175 62 1589 40 1675 00
1000 0O 1261.53 3970 50 1780 47 1834 45
FREQUENCY CISTRIBUTION
CLAAZ TRUNCATED 2+-RFARAMETER 3-PARMMEYER “Y¥R I
-~ INTEFVAL FAIBARILITY NORMAL LOGHORMAL LOGMIRMAL EXTREMAL
{ 1 i . i ) .
Q 0000 09 1]+] o2 0o
- i <1300 292 I8 17¢ 36 192 60 i71 &3
2 <nC00 367 06 291 712 332 B8R 320 96
3 5000 531 84 477 12 503 67 333 10
- % * GOooDOo INFINITY INFINITY TNFINLTY INFINITY
CHI-BQUARE VALUE 1 60p 400 i 600 1 600

954 CHI-BQUARK 1TBET STATISTIC = 1 817

CEF S¥EW

CF SKEW

OF SKEW

TYPE [ 10G-
EXTREMAL

! i
2pl 92
02 95

=70 14

2964 21
4786 44
7715.36
e T3

23316 00

3225
- 3023
- 3023
PEARSON LGG FEARSGHN
TYPE I1l TYPE III
i d ! H
330 3¢ 302.61
373 72 344 65
559 32 550 31
708 75 44 59
852 BE 954 21
1042 71 1262 84
1189 B4 1524.03
1341 92 18913 67
15531 09 2245.65
1722 16 2614.32
PREARAON LOG PEARSON
TYPE II[ TYP?E III
i H t ]
02 a0
169 17 179 32
307 %2 288 13
479 12 479 &7
INFIRITY NYINITY
420 4C0

00C033



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGICNAL SKEW

{YRS) { )
2,00 297.41
2.33 339.08
5.00 548.95
1¢.00 756.40
20.00 990.02
5Q0.00 1351.45
100.00 1674.18
20G.00 2048.56
500.00 2639.36
1000.00 3173.77

WEIGHTED SKEW CHI-SQUARE VALUE:
COMPUTED SKEW (LOGl0)=

REGIONAL SKEW (LOGlO}=

WEIGHTED SKEW (LOGl0)=

MEAN SQUARE ERROR OF LOG10 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

. 400
-.3023
. 000
-.1590
2722

.3020

L.}

<

——



Estagao: 2861917

SAMPLE SIZE =

25

TATIETICS OF TYE OBSERVED VALUES

MEAN = 342 67 §TD CEV = 144 3T COEE
STATISTICS OF THE NATURAL LOGARITHMS
MEAN =  5.74ZC0 $70 LCEv = 46632 CCEF
STATISTICS OF THE BASE 10 LOGARITHMS
MEAN = 2 49372 8TD. DEV. = 20281 COEF
FREQUENCY CISTRIBUTION
RSTURN TRUNCATED  Z-PARAMETER  3-PARRMETER TYPE I
PERICD HORMAL LOGNORMAL LOGNORMAL EXTREMAL
(YRS} : j { i 4 ) ¢ N
2 6¢ uz §? 111.69 330 36 320
2.33 168 70 339 ™ 186 z1 349 98
5 00 466 31 464 78 460 69 470 79
1D 00 532.83 576 24 539.22 570.0:
29 99 589 55 592 1% 611 12 665 17
$0.09 656.02 B858.02 702 31 788 36
100.0¢ 702 29 996.38 770 06 880 67
200.00 146.27 1148.55 838 06 972 64
500.00 802 00 1375.22 929 54 1093.98
1000.00 842.92 i569 65 1000 72 1185.69
FREQUENCY DISTRIBUTION
CLAZR TRUNCATED z~-PARAMETER  3-PARRMETER “tFE 1
INTEKVAL PROBABILITY NONMAL LOGNORMAL LOGHONMAL EXTROMAL
i H T i [ i : 1
c 53000 ao 09 oo G0
1 20000 221 23 229 1 19 87 20y 57
i 40000 306 11 176 96 29% 39 284 05
3 50000 379 23 ise 77 366 9C 361 3C
4 3Ga0o 464 12 161 43 458 1% 41Tg 19
] I 0oodo INFINITY INFINITY INFINITY INFINITY
THI-3QUARE VALUL aog 1200 1 o0 2 400

954 CHI-SQURRE TEST STATISTIC = 3 492

CF SKEW

OF SKEW

TYPE T LOG-
EXTREMAL

90 S5
318.11
471 59
oLs 79
883 7
1315 %0
1773.27
2387 02
3533 08

4751 B2

It

It

- €92%

PEARSCN
TYPE III
i )

336 09
§61 28
S40 04
611 92
701 B89
T68 27
834.20
922.20

989.81

1 800

LOG PEARSON

TYPE IIX

aza.

56

467,

547

€18,

=po
156
BOB
B0

313

LOG PEARBON
TYRE I1I
{ .

Q2

213 35
270 36
241 33
463 47
INFINITY

2 400

H

63
11
o4
8¢
1%
52
61
27

53

[
[

)

"



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIOCNAL SKEW

{YRS) { )
2.00 320.70
2,33 348.30
5.00 467,08
10.00 562.41
20.00 653.13
50.00 770.50
100,00 858.07
200.00 948.31
500.00 1068.12
1000.00 1160.53

WEIGHTED SKEW CHI-SQUARE VALUE:
COMPUTED SKEW (LOG10)=

REGICNAL SKEW (LOGlO0)=

WEIGHTED SKEW (LOGl0}=

MEAN SQUARE ERRCR OF LOCG10 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

1.200
~.6911
. 000
-.3683
.2647

.3020

001036



Estagdo: 2870049

~ SAMPLE SIZE

15

STATISTICS CF TYE OBSCRVED "ALULS
MEAN = 373.89 3TD D=V = 199 31 ZOET CF SXEW
STATISTICES OF 7HE “ATURAL LOGARITHMS
MEAN = 5 79498 STD 3JEV = 52195 COEE CEP SKEW
. STATISTICS OF THE BASE 1T LOGARITHMS
MEAN = 2.51673 STD., DEV., = .22668 COEF. OF SKEW.
FREQUENCY DISTRIBUTIZ
RETURN TRUNCATED 2=-PRRAMETER 3=-PARAMETER TYPE T TYPE T LCG=
PRRICD HORMAL LOGNORMAL LOGNORMAL EXTREMAL EXTREMAL
~ {YRS) i 3 { ) B ) N ! H

- 2 00 373.50 328 65 05 13 344.92 icd 55

- 2.33 409,73 361.35 379 93 286.34 339 83

5 00 546,51 517.01 529 B2 566 28 E§4 87

10 006 641.58 663.16 853 56 712 83 739 19

2¢ oC 2% 5% 924,10 176 92 £33 41 1134 E7

~ £0.00 824,70 1071.22 97 7 inis 38 1859 67

- lpo.00 8496 &0 1293 14 1087 o8 1M 73 2658.04

200 00 366 82 1%584 23 1238.46 1307 5% 3793.80

500 00 1058 71 1977 06 1462.12 1486.03 6066.35

1009 00 1128 38 2372.15 1653.3% 1622.30 1649 £7

- FREQUENCY DISTRIBUTION

CLASS TRUNCATED  Z-PARAMETER  3-PARMMETER “YPE 1 TYPE I LOG-

INTERVAL PROBARILITY HORMAL LOGHORMAL = EXTREMAL

+ ) H T 1

F 20060 co 00 00 0o 00

1 23333 237 65 262 48 269 72 54 99 240 98

z 66667 433 1% 411 49 430 79 449 64 301 17

- 3 1 £0000 INFNITY INFINITY INFINTTY ™NRINTTY INFINITY

CHI-SQKIAAE VALUE 1 600 1 200 100 100 * 200

354 CHI-SQUARE TS58T STATISTIC = < 395

2422
2282
2208
PERRSCH KOG PEARSON
TYPE III TYPE III
i J ! >
13z.397 322 1z
378.45 364,61
531 63 514 03
657 22 672 €2
78) 57 856.50
97T &4 1158.65
1080 37 1448.14
1221 13 1810.14
422,17 2443 20
1587.97 oes 73
PEARZON LG PEARBCN
TYFE IXI "YFE IIL
i . 4 i
co oh
26% 7B 259 14
430 04 403 93
INPINITY IYFINITY
400 1 200

-

o
L

l::)



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

{YRS) ( )
2.00 325.69
2.33 358.19
5.00 515.74
10.00 667.81
20.00 839.64
50.00 1111.70
100,00 1363.83
200,00 1669.18
5¢0.00 2181.98
1000,00 2680.66
WEIGHTED SKEW CHI-SQUARE VALUE: 1.200
COMPUTED SKEW (LOGl0)= 2208
REGIONAL SKEW (LOGl0)= .000
WEIGHTED SKEW (LOGl0Q)= .1037
MEAN SQUARE ERROR OF LOG10 SKEW= .3406
MEAN SQUARE ERROR OF REGIONAL SKEW= . 3020

004033




Estagdo: 2870084

SAMPLE SIZE = 53

STATISTICS CEF TYE OBSERVEID VALUES

MEAN = 307 43 STC DEV = w2n =zl COEF OF SKEW = 4699
STATISTICS OF TFE NATUSAL LOGARITEMS
MERN = C 628098 8750, DEV = 48138 COEF. CF S¥EW = - 9472
STATISTICS OF THE BASE 10 LOGARITHMS
MEAN =  2.44463 STD DEV = 20906 COEF. Of SKEW = - 9473
FREQUENCY DISTRIBUTIGN
2ETURN TRUNCATED  2-PARAMETER 3~PARAMETER TYPE I TYPE I 10G~ PEARSCHN LOG PEARSON
PERICD NORMAL LOGNORMAL LOGNORMAL EXTREMAL EXTREMAL TYPE III TYPE III
(YRS { ] { ] H ! i i ¢ : ¢ i ¢ 1
2 92 307 43 278.38 297 68 287 32 258 ¢9 297 49 299 79
2 13 330 37 303 48 320 53 310 &0 281.7 20 46 24 67
5.0 415 98 i1 83 411 60 411 74 412.20 112 03 420 13
i9 go 473 47 520 09 478 26 34 i3 562.03 478 83 483 52
20 00 321 €5 623 37 37 "9 573 iz 756 63 538 2: £34 08
50 00 576 89 76T 42 610 {6 675 €0 1111.64 610 24 587 46
100.00 614.45 £83.596 662.71 752 04 1483 56 661 68 620 21
200 00 649 4l 1008.35 713 55 428 40 1977 47 711 43 647 74
500 o0 692.72 1186.73 779 49 929 15 z889.14 175.47 677.70
1000 00 723.73 1333.62 828 9 1005 29 3647 81 gz23 08 696 21
ENEQUENCY CISTRIBUTION
CLASS TRUNCATID 2-BARAMETER 3-PAANIETER TYPR T TYPE I OG- PEARSON .0G PEARSCN
INTERVAL PAOBABILITY NORMAL L L 1 EX IXTREAL TYPE IIT ~YPE 11T
( . : g ( ) ] ; : : ( ¥ ¢ :
s <0000 ¢ 0o oc o0 2 1] &0
1 14286 170 89 166 51 174 01 114 01 168 49 169 76 123
2 28571 235 04 212 g9 222 58 222 35 262 21 225 05 285 48
3 1zes? 284 41 258 27 273 37 6% 28 237 54 270 85 240 49
! 57143 330 46 303 s¢ 320 61 310 91 281 91 36 23 284 07
5 1429 319 82 383 36 m 9 366 65 347 88 27 79 u 28
[ 85714 443 99 488 40 443 30 sz 480 23 439 43 467 2t
? 1 20060 IINTTY Iy INPINITY NIy INTINITY meINITY NTINITY
CHI-SQUARE VALUE 6 830 * 28 1547 9 736 i1 849 3 923 12 968

95% CHI-BQUARE TEST STATISTIC =12 396

onee3y



RETURN LOG PEARSON

PERIOD TYPE IX1
WITH WEIGHTED
REGIONAL SKEW

(YRS) { )
2.00 291.74
2.33 317.05
5,00 421,44
10.00 499,24
20.00 568.10
50.00 649.90
100.00 706.52
200.00 759.46
500.00 824.59
1000.00 870.60
WEIGHTED SKEW CHI-SQUARE VALUE: 10.792
COMPUTED SKEW (LOG10)= -.9473
REGIONAL SKEW (LOG10)= .000
WEIGHTED SKEW (LOGl0)= -.5902
MEAN SQUARE ERROR OF LOGl0 SKEW= .1827
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

00004

{



Estacdo: 2870175

SAMPLE SIZE = 4

STATISTICS Of TF= OBSESYVED YALUES
MEAN = 281,83 3TD DEV = 138 €7 CCEF
STATISTIZS OF THE NATURAL LOGARITHMS
MEAN = 5 50536 S?C LEY = 56762 COEF
STATISTICS QF THE BASE 12 LOGRRITHMS
MEAN = 2 390355 STD DEV = 24651 COEF
FREGUENCY DISTRIBUTICN
RETURN TRUNCATED  I-PARAMETER 3-PARAMETER TYPE I
FERIQD NHGRMAL LOGHORMAL LOGNORMAL EXTREMAL
YRS} i ) { } : H { i
2,90 281 93 246 01 266 76 260 26
2 32 306 B6 272.3% 251 2% 285 B3
5 00 199.%6 388 52 391 96 396 92
i6.00 §62 02 5id.86 468.79 187 23
22 315 27 639 48 519 62 574 17
S0 00 §75.85 817 g6 628,592 6BE 51
100.00 617 19 968.43 635,08 770 6%
200 oo 655.82 1134 06 761 01 954.56
500.00 r03.79 1379 g8 248,82 965 22
ippe 02 138,28 158860 916 31 1048.85
FABQUINCY DISTRIBUTIDN
CLASE TRUNCATED 2-PARAMETER  3-PARAMETER ~YPk I
INTERVAL FPROBAAILITY RORMAL LOGRORMAL LOGNORMAL ZXTRIMAL
: . f i . . ' 1
o 22200 2 [ e co
M -5667 147 5B 142 06 250 45 4% 7%
2 33333 222 12 192 6% 211 85 204 713
a 5cpoo 291 93 45 0y 266 16 260 28
4 6866T 341 5 314 14 3271 23 324 91
5 93333 416 28 426 02 411 23 421 21
§ I 0a00C AINTINLTY INEINITY INEINITY INFINTTY
CHI-BQUARE VALUL 14 333 3 667 2 333 1333

5

958 CHI-SQUARE TEST S=ATISTIC =11 G*3

]
m
W

SXEW

O
m

OF SXEW

TYPE I LOG~
EXTREMAL

{ i

th

1

u

2

)

24

LS

55
393 &8
S€9% 70
812.28

1265 &2

i913.60

2555 290

4016 52

5653.32

179 43
225 15
233 24
434 80

INFINITY

4 457

692¢
~ 8808
- @796
FEARSON LG ZIARSCN
IYPE III TYPE III
i i i H
266 1z 266 52
2580 90 233 43
392.82 400 36
470 15 475 76
540.86 538 €%
628,95 508 19
693 16 652 63
756,79 695.29
edo o4 738 82
903.07 T62.75
LoG P
Teek 113 131
t ' i :
[ o
158 77 129 62
217 13 173 33
273 80 217 91
333 42 e 94
42k 11 297 ¢
INFINITY INYINITY
s 533 5 009



RETURN
PERIOD

LOG PEARSON

TYPE III

WITH WEIGHTED
REGIONAIL SKEW

(YRS)

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW

COMPUTED SKEW

REGIONAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERROR OF L.OGLl0 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

{ }

258.83
285.65
401.41
492.80
577.217
£82.02
757.37
829.98
922.29
989.56

CHI-SQUARE VALUE:
{LOG10) =

{LOG10O}=

(LOG10) =

3.933
-.8796
. 000
-.5414
.1887

.3020

f‘f\nr\42




Estacdo: 2871202

SAMPLE SIZE = 46

STATISTITS OF TYE O3SERVED VALUES

MEAN = 334.Z% STD DJEV = 126 30 COEF
STATISTICS OF THE NATURAL LOGARITHMS
MEAN = 3 711Gl STC CEV = 59935 COEF
STATISTICS OfF THE BASE 17 LOGARITHMS
MERN =  2,48026 STD. LDEV. = .22121 COEF
FREQUENCY DISTRIBUTION
RETURN TRUNCATED  2-PARMMETER  2-PARAMETER TYPE I
PERICD NORMAL LOGNORMAL LOGNORMAL EXTAEMAL
(YRS] ! ) ( ) : ) t )
z 00 134 23 102 18 342,64 314 48
233 356 95 331 10 213 97 137 74
5 00 141.74 465 82 z30 32 4316 76
19 00 498 79 5B 11 165 31 521 04
20.00 346 T2 710 §3 107 £9 599 97
5¢.00 601.80 887_40 37 a9 702 13
160 00 639,319 1032.39 -12.72 78 69
200 00 &% 49 1189 11 -61.46 854.97
500,00 718 06 1417.10 -124.51 985. 60
1000.CC e 37 1607.51 -171 67 1031 €6
FREQUENCY DISTRIBUTION
CLAZF TAUNCATED 2-PARAMETER  3-FARRMETER TYFE I
INTERVAL FROBABILITY HORMAL LOGNCKMAL LOGHGRMAL EXTREMAL
( : B i { ) i
a 55000 L) a2 a0 o0
< LEGET 21 37 154 61 453 50 210 35
2 32333 2719 78 242 63 394 &8 263 9%
3 $5Qda 334 33 3¢z 18 341 64 314 48
4 L1111y 388 T4 376 31 287 A0 372 28
5 93333 456 €2 494 61 3 "2 460 91
5 L ocdog INYINITY INFINTTY INFINITY INTINITY
THI-SQUARE VALLZ s 3 12 E3E 143 130 3 T3

95% CHI-SJUARE TEST STATISTIC =11 73

CF SKEW

Of S¥XEW

TYPE I 1OG-
EXTREMAL
{ B

276 96
396 45
160 27
41 06
330 8~
1329 1o
1808.96
2459 30
3687.95

5009 35

TYPE I LOG-

EXTREMAL

279 Q6
353 5%
503 21

INRINITY

29 652

- 40562
-1 5074
-1 5076
FEARSCHN LOG PTARSON
TYPE III TYPE IIZ
1 : i )
32 ¢~ 340 "z
364.99 367.79
443 24 459 €8
191 B2 %39 45
53¢ 17 541.61
S71L 69 567 T3
Se8 27 579 B1
622.03 586.86
€50.05 591.84
669 1% 593 40
PERRSON LOG PEARBON
TYPE IIT1 TYPL III
<0 cc
217 27 203 52
274 T2 242 64
731 40 292 @2
38T 22 37¢ 22
4€) 37 532 20
INFINITY INFINITY
S 391 £6 T83

000043



RETURN LOG PEARSON

PERICD TYPE 111
WITH WEIGHTED
REGIONAL SKEW

{YRS) { )
2.00 319.84
2.33 349.01
5.00 468.70
10.00 556.78
20.00 633.71
50.00 723.54
100.090 784.58
200.00 840.69
500.00 908.29
1000.00 954,97
WEIGHTED SKEW CHI-SQUARE VALUE: 28.087
COMPUTED SKEW (LOGl0)= -1.507¢
REGIONAL SKEW (LOG10}= . 000
WEIGHTED SKEW (LOG10)= ~-.6779
MEAN SQUARE ERROR OF LOGL0O SKEW= .3696
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

ceeo4d4



~ A-3 ~ ANALISE DE FREQUENCIA DOS MAXIMOS DIARIQS

-~ Estagdo: 2860355

SAMPLE

MEAN

- RETURN
PERIOD
(YRS)
00
. 213
5 00
12 o0
20 00
50.00
- ip0.co
200 09
500 CG

1000.00

SLAZS
INTERVAL

SIZE = 24
STATISTICS OF THE Q8SERVID VALUES
= 30 ¢4 STD IJEV = 35 36 COEF
STATISTICS OF THE NATURAL LOGARITHMS
= 4 31553 STD. JEV = 37952 COEF
STATISTICS OF THE BASE 19 LOGRRITHMS
= i 87424 STD DEV = 16031 COEF
FREQUENCY CISTRIBUTICN
TRUNCATED  Z-PRRAMETER 3~PARAMETER TYPE I
NORMAL LOGHORMAL LOGHORMAL EXTREMAL
iomm o} { =m ( mm) { xm }
a0.ad 4,86 T 97 5 23
96.82 8o 03 7T 27 B2 92
110.77 i02.486 102 €6 112.03
127.10 122 06 126.44 136 45
141.0% 141.26 152 24 159.88
157.43 167.70 190.80 150.21
168.85 189 02 224.27 212 93
179.72 211.483 262 20 23558
183 52 244 82 1zZ1 09 265 45
203.68 272.28 173 315 288 G3
FRIQUENCY CTISTRIRUTICN
*RAUNCATED Z-PARAMETER  3-BARAMETER TYPE I
SROBABTLITY NORMAL LOGNUORMAL LOGNORMAL EXTREMAL
( mm i mm) L 3] C o omm)
TOs00 [ul+] a0 o0 20
20000 30 &8 Se 00 43 28 47 N
43000 11 a8 68 13 65 39 &6 0%
55000 79 4@ g2 22 79 36 85 a7
BOCOD 110 20 102 2% Py B 112 93
1 0960 INFINITY INFINITY INFYNITY INFINTTY
11 417 3 31 91 5 583

CHI-BQUARE VALUE

%% CRI-GOUARE TEI? STA™ISTIC = 3 492

or

ar

n
I
=

TYPE I LOG~
BXTREMAL

300 00
330.33
520 ii

658 92

TYEK I L9G-

IXTREMAL
i omm o}

33 13
§4 39
8 38
104 22

NFINITY

3 917

7494

7504

BEARSON

TYPE III

{ om )
€3 T
75.0%
102 08
127,86
158 27
194.56
226.89
201.74
i1z 10

3153.76

FERRBON

TYPX III
Tomm g
00

54 04

64 49

79 17

i04 31

INPINITY

3 083

LOG PEARSON
TYPE IIL
{ mm)

71.52
76 43
189 75
324 90
152 77
1927 84
240.43
292.85
382.62

471 61

L0G PEARSON
TYPE IID
LI W]

02

33 13

64 4%

7 18

98 18

INFINITY

3 817

000045



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

{YRS) {( mm )
2.00 72.03
2,33 77.00
5.00 101.19
146.00 124.63
20.00 151.12
50.00 192.94
100.00 231.54
200.00 278.05
500.00 355.63
1000.00 430.49%
WEIGHTED SKEW CHI-SQUARE VALUE: 3.917
COMPUTED SKEW (LOGLO)= L7504
REGIONAL SKEW (LOG10)= .500
WEIGHTED SKEW (LOGlO0}= .6300
MEAN SQUARE ERROR OF LOG1l0 SKEW= L2798
MEAN SQUARE ERROR OF REGICONAL SKEW= L3020

000046




Estacdo: 286 0572

SAMPLE SIZE =

25

STATISTICS OF THE O8SEIVED VALUES

MEAN = 36 24 STC LCEV = 33 0% COEF
STATISTICS OF T-E NATURAL LOGARITHMS
MEAN = 3 38363 STC LDEV = 40032 COEF
STATISTICS OF THE BASE 19 LOGARITHMS
MEAN = 1 9037% 5T DEV = 17386 COEF
FREQUENCY DISTRIBUTION
RETURN TRUNCATED 2-PARRMETER 1-PARAMETER TYPE 1
PERIOD NORMAL LOGNGRMAL LOGNORMAL EXTREMAL
YRSy Pommo) ( mm ) [ mm ) . ]
2 20 86 24 §0.13 B3 26 41 26
Zz 33 92.20 BG 13 39.17 BT €9
5 G0 114 S6 112.92 113 16 115.59
10 00 129.80 135 80 131.30 138 3.
20,00 182,719 158.54 148.02 160.11
50.00 158 01 191.13 162 22 188 312
10Q.00 168.61 217.31 145 08 209.47
200 00 178.68 245 51 201.00 230 53
500.00 191.45 286.56 222 Sd 258.32
1000 00 200 82 321 01 239.34 279.33
FRAEQUENCY DISTRIBUTION
CLASS TRUNCATED 2-PARAMETER  3-PARAMETER 1R T
INTRRVAL PROBABILITY NORMAL LOGNONTAL LOGNORNAL =
[ ( mm} 1 oma [ mm
9 02000 20 03 co 0o
1 25000 5B a2 37 21 58 13 55 T8
H acpo0 71 87 72 40 1% 28 "z el
a €G000 M 61 ae 68 81,62 90 %1
1 33000 114 06 132 23 112 59 11% 59
H 1 03G00 INFINITY INFINITY INFINITY INTINITY
CHI-SQUARE VALUE 2 8300 1 200 2 400 400

958 CHI-SQUARE TEST BTATIGTIC = 9 452

OF SKEW

OF 3XEW

OF SKEW

IYPE I LOG-

EXTREMAL

{ mm)
75 44
91.54
114.33
150 5%
196 04
275.91
356 45
460.08
644 18

230 80

“YPE I 130G~
EXTREMAL
i =m )
02
55 39
8 10
94 38

114 33

2 800

5€05
= -~ 3309
= = 3304
PEARSON “0G PEARSON
TYPE III TYPE II1
{ mm ) { mm)
83.18 8l 91
3 W 37.94
i3 113 37
131 53 133 31
148 15 152.02
169 12 175.92
i6d.61 193 8¢
200 06 211.71
220 &7 235.63
236.56 254 02
PEARSON  LOG PEARSON
TYPS IIZ ~YPE IIT
) i omm )
0 oG
56 02 t6 @5
304 70 88
89 38 86 €6
110 38 ill 10
NEINITY INFINITY
1 200 2 00¢

000047




RETURN
PERIOD

LOG PEARSON

TYPE III

WITH WEIGHTED
- REGIONAL SKEW

{YRS}

2.00

2.33

5.00

10.00

20.00

- 50.00
100.00

- 200.00
500.00
1000.00

WEIGHTED SKEW

COMPUTED SKEW

REGICNAL SKEW

WEIGHTED SKEW

MEAN SQUARE ERROR OF LOGLl0 SKEW=

MEAN SQUARE ERRCR COF REGICNAL SKEW=

{( mm }

79.9%

85.98
112.86
135.97
159.48
192.37
219.29
248.45
291.18
327.27

CHI-SQUARE VALUE:

(LOGLO) =

{LOG1G) =

{LOG10})=

1.200

-.3304
.500
.0262
.2273

.3020




Estagdc: 2860736

SAMPLE SIZE = 43

STATISTICS CF TYE CG3SERVED *ALUES

MEAN = 57 1§ S5TZ 25v = 19 49 COEF OF SKEW
STATISTIZS OF THE NATURAL LOGARITHMS
HMEAN = 3 99274 STD GLSEV = 32916 COEF CF S¥EW
STATISTICS OF THE BASE 13 LOGARITHEMS
YMEAN = Z 73402 STD. oEV = 14295 COEF CF SKEW
FREQUENCY CISTRIBUTICN
FETURN TRUNCATEL  2-PARAMETER 3-PARAMETER TYPE I TYPE I LOG~
EERIOD NORMAL LOGNORMAL LOGNORMAL EXTREMAL EXTREMAL
i YRS} f omm ) { mm } { mm ) { mm) fomm )
2 00 57 18 54 20 54 77 4 16 1 49
223 60.67 57 50 58.17 57.7% 24 12
5 22 71 68 1 2.32 "3 32 "1 27
10.¢0 Bz 44 83.20 83.31 26 00 88 38
20.00 89 81 94.29 93 61 98 16 108.65
50.¢C 98 30 108.%0 106.71" 113.51 141 92
100.00 104 09 120.16 116.65 125.70 173 38
200.00 108 52 131.74 126 61 137 4% 211 66
500 00 116.26 7.7 140 03 152 §7 275.338
1000 90 i21.12 160 3% 150 46 164 69 335,98
TREQUENCY DISTRIBUTICN
<LASE TRUNCATID 2-EARAMETER 3 -PARAMETER TYPE T TYRE I L0G~
INTRRVAL OROPASILITY NORMAL e L L EXTREMAL
i =m ) L mm |} © omm ) Tomm ) ioxm )
o 26200 oo a0 a0 1] ao
1 L£667 ELIN 7 39 12 38 96 38 11 19 22
2 32333 49 63 47 04 4T 2% 46 38 4% 12
3 50000 57 18 54 20 54 17 54 16 51 49
4 £6667 €5 54 62 46 €3 18 €3 22 62 05
5 33333 15 95 74 53 5 0% 76 13 7% 52
€ 1 CI00 INFDNITY INFINITY INFINITY INFINITY INFINITY
CHI-SQUARE VALUE 11.27% 8 488 3 488 € 014 § 236

95% QUI-OQUARE TEINT S~ATISTIC =-1. 073

8503
17iEs
1781
BEARSON LOG PEARSON
TYPE 111 TYPE ZII
f rmm o} i omm )
31 64 51 68
58 08 56 §6
a1 1 4%
83 57 83.72
93 B0 35 921
106 82 112 58
11640 125 g9
125 80 139 99
138 47 160 10
148 06 176 63
PEARSON LOG PERBSCN
TYPE 1I% TYEE IIL
am ] " owm )
<o o0
37 30 3% 17
43 33 46 3%
52 79 53 34
61 2C 61 35
T3 & 3 33
INFINITY INEINITY
7 093 8 <8¢

000049




RETURN LOG PEARSON
TYPE III
WITH WEIGHTED
REGIONAL SKEW

PERICD

(YRS} {

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW CHI-SQUARE VALUE!:
COMPUTED SKEW (LOGl0}=

REGIONAL SKEW (LOGl0)=

WEIGHTED SKEW (LOGl0)=

MEAN SQUARE ERROR OF LOG10 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

mm )

53.40
56.66
71.34
83.97
96.79
114.67
129.22
144.87
167.62
186.66

8.488
.1761
.500
L2741
L1311

.3020

000050




Estagao: 2861329

SAMPLE SIZE =

¥EAN

HMZAN

MEAN

REIURN
PERICD
iYRS)

0o

L]

2 33
g 0¢
19 00
20 09
50.00
100 00
290 00
5¢0.CC

1000 09

CLASS
INTERVAL

o

STATISTICS OF

67

a

= 22 3¢

(o)

Y CBSERYED “ALUES

EF

NATURAL LOGARITUMS

= 30174

= 13164

COEF

QF THE BASE 10 LOGARITHMS

COET

FREQUENCY DISTRIBUTICN

= ag 27 STD DEV
TATISTICS OF THE
= 4 34316 STD LEV
STATISTICS
= ~ 88621 STD. DEV
TRUNCATED 2-PARAMETER k
NORMAL LOGNORMAL
¢ pm o} { mm}
83.27 76.59%
84,37 41.22
99.67 99.36
109 91 113 72
118 47 127 30
128.25 144.80
134.87 157.99
141.01 171 31
148,57 189 27
153.97 203.21
TRURCATED
PROBABTLITY NORMAL
( == ¢ { =mm §
2C00% -] 1]
125C0 53 33 4 38
23000 64 B2 62 18
27500 12 9 62 30
50600 60.27 16.95
62500 BT 57 64 T2
15550 95 12 94 32
27500 106 &1 108 09
1 90000 INFINITY INFINITY
10 %1% 12 1

CHI-EQUARE VALJE

-PARMMETER
LOGNORMAL
{ mm )
78.30
8z 17
98 73
110 81
121.66
134 94
144 52
153.85
165.96

175 03

SYPE I

EXTREMAL

{ mm }
716.64
BO 75
98 83
113.12
127 06
145 11
158.63
172.1¢
189 B@

203 11

FAEQUENCY CISTRIBUTION

2-PARNMETER  J-PARNMETER
LOGHORMAL LOGHRORMAL

{ mm

co

54 98
64 a6
T 38
8,30

By 83

94 32
106 82
INFINITY

¢ 178

TYFR

T

EXTREMAL

{ mm

53
€3
€9
16
a4
33

108

39
%
21
92
&4
18
67
53

INFINITY

9 537

95% CHI-BQUARE TEST ETATISTIC =14 07D

OF SKEW

TYPE I LOG-
EXTREMAL

71.36
ST 43
37 96
118.63
142 56
180 82
216 09
258.06
26 17

B9 33

“YPE I LOG-

EXTREMAL
( mm}
[1+]

3% a2

5 46

67 14

73 36

21 00

91 @1

2380
- 7089
- 7045
PEARSON LOG PEARSGY
TYPE IIZ TYPE IIIL
fmm i toEm
7B 23 73 69
£2.3% 93.90
98 E3 99.73
110 95 110 22
121.76 118 72
134.91 128 o1
184.31 133 97
153.40 139 21
165 10 145 33
1'3 76 149 26
TEARSON oG PEARSCON
TYPE ZII ~tPg III
{ ==} { mm ¢
<0 s¢
55 00 £s 27
64 04 61 72
ot o3 €7 71
28 38 74 Cc9
85 19 81 €6
54 87 91 @3
297 1% 109 0%
INFINITY INFINITY
% 176 € 194

000051




RETURN LOG PEARSON
TYPE III
WITH WEIGHTED
REGIONAL, SKEW

PERIOD

{YRS) {

2.00
2.33
5.00
10.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW CHI-~SQUARE VALUE:

mm )

78.31

82.58

99.70
112.17
123.16
136.29
145.51
154.27
165.31
173.32

COMPUTED SKEW (LOGLO)=

REGIONAL SKEW (LOG10)=

WEIGHTED SKEW (LOGl0)=

MEAN SQUARE ERROR OF LOG10 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

00eC52



Estagdo: 2861553

SAMPLE SIZE = 18
STATISTICS OF THE OBSERVED VALUES
“EAN = g4 34 STC D=V = z22 87 COEF
STATISTICS OF THE NATURAL LOGARITHMS
MEAN = 2 372583 STD LCZV = 3701z COEF

STATISTICE OF THE RASE 10 LOGARITHMS

MEAN = . B9BYE STD DEV = 16074 COEF
FREQUENCY [CISTRIBUTICHN
RETURN TRUNCATED  Z-PARAMETER 3=-PARAMETER TYPE I
FERICL NORMAL LOGNORMAL ZOGNORMAL EXTREMAL
YRS iomm ) i mm ) i mm o) i omm }
2 00 84 3 79.24 83.38 40.00
P K] 49.71 84.74 g8 77 36 Q0
5 00 109.95 109 0B 129 64 112 08
w209 123 90 129,81 124 36 233 32
2 o0 135 95 150.87 137 83 153 70
50.00 150 31 180.48 154.11 180.07
100.00 160.49 204.92 165.99 199.84
200.0¢ 170.32 231.65 177.65 219 53
500 00 183.91 271.38 193.12 245.57%
1000 00 i92.5¢ aps 49 204.97 265.1¢
FREQUENCY TISTRIBUTISN
CLASS TRUNCATED 7-PARAMETER,  3-PARAMETER TYPE I
IN"ERVAL PRCBARBILITY NORMAL LOGNORMAL ZOGNORMAL IXTREMRAL
Y o mm o} T mm} [ nm | © omm b
< GIA0T ca [i1+] a0 [7f)
by 2200 64 33 €1 74 63 86 €0 33
2 55000 94 4 79 24 83 3 80 00
3 5000 104 35 101 71 G By 104 89
4 1 oC000 INFINITY INFINITY INFINITY NFINITY
CHI-BQUARE VALUE 1111 222 222 222

958 CHI-SQUARE YEST STATIS"IC = 7 817

OF SYXEW

OF SKEW

OF SKEW

TYPE I LOG-
EXTREMAL

75.07

30 92

46 01
188 27
261 62
334.79
428 01
591 8¢

756.13

TYFE I OG-

EXTREMAL

1344
- 2241
- 2235
PEARSON LOG PEARSCON
TYPE IIZ TYPE IiIT
T omm s ( mm )
33.38 E2 38
£8 77 9% 86
129 €6 109,37
124 S8 28 30
137,84 146.57
154.08 170 84
165.87 189 7%
177 50 209.41
152.94 236 87
208.58 259.00
PEARSON LOG PRARSCHN
“YPE III TYER III
{ om] i == )
a6 Q0
€4 43 60 90
83 98 77 61
1C4 41 100 16
THPINITY INPINITY
1111 667

HHRE

=

”




RETURN LOG PEARSON

PERICD TYPE III
WITH WEIGHTED
REGIONAL SKEW

(YRS} { mm )}
2.00 78.61
2,33 84.07
5.00 108.82
10.00 130.58
20.00 153.31
50.00 186.30
100.00 214.40
200.00 246.02
500,00 294.65
1000.00 337.91
WEIGHTED SKEW CHI-SQUARE VALUE: 222
COMPUTED SKEW (LOGl0)= -.2235
REGICNAL SKEW (LOGl0)= .500
WEIGHTED SKEW (LOGl0}= .1311
MEAN SQUARE ERRCR OF LOGL(0 SKEW= .2902
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020



RETURN
PERIOD

(YRS)

2.00
2.33
5.00
1G6.00
20.00
50.00
100.00
200.00
500.00
1000.00

WEIGHTED SKEW CHI-SQUARE VALUE:

LOG PEARSON
TYPE III

WITH WEIGHTED
REGIONAL SKEW

(

m )

81.27

88.22
120.72
150.31
181.84
228.26
268.11
313.07
382.15
443.31

COMPUTED SKEW (LOGl10)=

REGIONAL SKEW (LOGl0)=

WEIGHTED SKEW (LOG10Q)=

MEAN SQUARE ERROR OF LOGl0 SKEW=

MEAN SQUARE ERROR OF REGIONAL SKEW=

4.400
-.1157
. 500
.1351
.2076

. 3020

000035




Estagao: 2870049

SAMPLE SIZE =

STATISTICS OF

15

THE GBSERVED

VALUES

“EAN 83 15 37Dh SEV = 34 5% COEF
STATISTICS OF THE NATURAL LOGRRITHMS
MEAN 1 41632 STD ©IDEV. = 40827 COEY
STATISTICS Of THE BASE 19 LOGARITHMS
MEAN 1 31798 STD CLCEV = 1773 COEF
FREQUENCY CISTRIBUTICN
RETURN TRUNCARTED 2= ARAMETER 3~-PARRMETER TYPE I
PERIOZ NORMAL LOGNORMAL ZOGNORFMAL ZXTREMAL
“YES} mm j { om ) mm -]
Z 33 89 15 62.7% 96.07 8y 20
< 23 95.42 ES 17 92 30 91 18
£ 119 15 118.02 117 7e 122 57
13 00 135 63 143.37 137 42 147 98
20.00 150.01 169.93 156 92 172 25
0 00 167.37 208.63 180 41 203.8%
100 o0 179,83 241.73 199,35 227.53
200 00 192.01 279.13 219.08 251.08
500 20 207 9 336.93 246.89 292.15
1292 29 220 01 3g8.61 269.55 305 63
FREQUENCY CTISTRIRUTION
JiLA3S TRUNCATED 2-PARAMETIR 3-PARMAMETER TYFE I
INTERVAL PROBAMILITY NORMAL LOGNORMAL LOGNORMAL EXTREMAL
= | mm} fomm ) LI -
T o000 ¢a (4] (7] o0
H 23333 Ty 27 63 54 2 11 68 €1
2 €6667 104 04 % L 13 18 102 35
2 = 00300 INFINITY INFINITY INFINITY INFINITY
CHI-FLUARE VALUE 400 400 490 420

3% CHI-SQUARE TEST STATISTIC = 5 393

oF 3¥EW 3542
OF SKEW = =~ 36956
OF S¥tw = - 3488
TYPE I LOG~ PEARSCN wOG PEARSON
SXTREMAL TYPE III TYPE IIT
iomm f i mm) - U]
-9 08 g5 9% g4 T8
85 00 32 27 21 13
122 88 17 92 118 45
165 90 37 €3 1530 zg
221 26 156 16 161.29
izl 21 180 23 189,02
124 71 198 69 210 4§
560 96 217 72 232.58
809 BS 244 14 263.13
1568 Bé 265.34 287.39
TYPE I LUG— PEMRBON LG FRARSCN
EXTREMAL TYFE® 1II TYPE IIZ
Toxm ! fomm ) Tomm i
[1H] <0 Go
£4 94 71 64 §7 15
96 16 0% 9% 2% 12
INFINITY INFINITY INFINITY
400 400 420

wd

L,

nN0S6




RETURN LOG PEARSCN
PERIOD TYFPE III
WITH WEIGHTED
REGIONAL SKEW
{YRS) { mm )
2.00 g82.18
2,33 88.53
5.00 117.76
10.00 144.20
20.00 172.56
50.00 215.08
100.00 252.53
200.00 295.97
500.00 365.37
1000.00 429,60
WEIGHTED SKEW CHI-SQUARE VALUE: .400
COMPUTED SKEW (LOG1l0)= -.3488
REGIONAL SKEW (LOG1l0)= . 500
WEIGHTED SKEW (LOG1l0}= .1089
MEAN SQUARE ERROR OF LOGLl(Q SKEW= . 3535
MEAN SQUARE ERRCR OF REGIONAL SKEW= . 3020



Estacdo: 2870084

SAMPLE

HEAN

NEAN,

MEAN

RETTRX
PERICE
(ZRSH

00l
20 00

50 00

SLAI3
INTERVAL

=}

N

w

w

SIZE =

51

9%ty CHI-SQUARE TEST STATIS™IC =12 38

STATISTICS OF THE OBSZRYID ""ALUES
= 74 19 ST LEV = 25 B2 COREF
STATISTICE CF TY¥E “ATURAL LOGARITHMS
= 4 24739 sTh TEV = 38427 COET
STATISTICE OF THE BASE 17 LOSARITHMS
= 1 84462 5TD DJEV = i338¢6 COEF
FREQUENCY SISTRIBUTICN
TRUNCATED  Z=PARAMETER 1-PARRMETER IYPE 1
NORMAL LOGNORMAL LOGNCRMAL EXTREMAL
: ™m } i omm (B - Pomm
7419 69 92 71.54 7017
78 78 74 51 76.07 1
95 92 9k.45 g4 55 55 13
107 43 10,77 108 53 il 66
117 08 126 61 121 33 127 51
12B.16 14T 59 137 32 148 02
135 10 1g3.82 149 08 163 4¢
142.713 180 5% 1e0 72 178 72
i51.42 223 66 176 19 198 93
iE7 66 izz 33 187 83 Z1§.2¢
TREQUZNCY  ZI3TRIBU™ION
TRUNCATED Z-BAMAME™ER  3-PARAMETER TYFE I
TROMASTLITY NORMAL LOGNORMAL LOGNORMAL IXTREMAL
il Pomm ) ! e [ nm
St b] 90 <0 Gy oy
L4:96 46 87 47 30 47 %0 497 14
LB3TL 58 1] 7 22 52 34 3T 1g
42837 6% 53 65 B0 €7 17 &5 7=
57143 ‘8 &0 74 53 =6 ¢8 *4 89
Ti423 ap 68 85 43 66 42 26 49
35714 101.51 02 Q8 i0i 18 1C3 28
1 0J0oC INFINITY INFINITY INFINITY INFINITY
15 922 il 451 i34 471 9 706

OF 3¥EW

(9]
2
1]
3
-y

OF 53KE

TYPE I LOG-

H

=

EXTREMAL
; s

“im

297

393

i85

TYPE 1 LG~

17

09

65

EXTARMAL
( om

18

55

€2

0

1c4

63

29

22

21
60

INFINITY

6 7134

[+2)
el
[\¥]
as

¥
|
Car
i
L)

= - 349

PEARSON

TYPE IIL

C em i
“1 41
6 0L
H 7D

178 "€

148 73
160 03
174 66

i85.71

PEARICN

TYPE III
e

02

4% 48

59,94

51 83

6 96

ar s0

102 5%

INPINITY

9 529

ra

2
4

KOG PEARSCN
TY?E III
Pomm g

1 36

137 28

LG PEARSCN
"YPE IIZ
{ Bm b

43 5¢

INFINITY

10 627

00

1053

I



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGICONAL SKEW

(YRS) ( mm )
2.00 70.34
2.33 74.94
5.00 94.60
10.00 110.30
20.00 125.23
50.00 144.58
100.00 159.24
200.00 174.07
500.00 194.14
1000.00 209.77
WEIGHTED SKEW CHI-SQUARE VALUE: 11.725
COMPUTED SKEW (LOGLO}= -.3494
REGIONAL SKEW (LOGl0)= . 500
WEIGHTED SKEW (LOGl0)= -.1007
MEAN SQUARE ERROR OF LOGLQ SKEW= .1251
MEAN SQUARE ERROR OF REGIONAL SKEW= .3020

NNHosS9




Estagdo: 2870175

SAMPLE SIZE = 45

STATISTICS OF

THE CBSERVED VALUES

MEAN = s 18 S7Dh ZEV = 29 ¢1 COEF
STATISTICS OF THE NATURAL LOGARITHMG
MEARN = 4 28030 STh ZEV = 27330 COZF
STATISTIZS OF THE BASE 1T LOGARITHMS
MEAN = 1 84588 S§TD DEV = 16402 COEY
FRECUENCY DISTRIBUTION
RETURHN TRUNCATED  Z-PRARAMETER 3-PARAMETER TYPE I
PERICC HORMAL LOGNCRMAL LOGNORMAL EXTREMAL
(YRS ™ ) iomm ) i ommj { rmm
2 Q7 75 16 78 13 Ty 66 70.63
2 33 20 38 5 35 5,60 5.97
5 00 99 81 96.67 6 88 99.1i7
0 Qo0 12.89 114,63 114.06 11§ o7
0 09 t23.89 132.28 130.60 136 19
50.02 136.5¢ 155,97 152 35 3159.66
100 G¢ 145.19 174 53 169 07 177.24
200 00 153 25 183 87 186 25 194 15
590 oC 163.26 229 88 209 87 Zz17 B7
100% ¢% 170 47 242 61 228 %9 235 33
FREQUENCY DISTAIRUTION
siasg “RUNCATED 2-PARAMATER  3-FARAMETER TYPE [
DHIERVAL  PoOMRRILITY NORMAL ZOGNORMAL LOGNORMAL EXTREMAL
==} iomm i mm} Powmm o}
2 426350 c0 50 co [h]
H L5667 47 10 43 66 a3 47 16 71
2 33233 62 6% s$ €0 59 91 59 of
3 39600 75 16 70 13 "o 66 ¢ 63
4 1133} 87 6% iz 52 83 03 34 13
H 33332 193 22 101 0% 101 11 104 26
] i 0c0%e INFINITY INPINITY INFINITY INTINI®Y
CHI-SGUARE VALUE + 733 § 00 R ] 1 457

5% CHI-3QUARE TEST STATISTIC =11 073

OF SKEW = 1 247C
O 3WEW = - 0B3
OF SKEW = - 253
TYPE I LOG- FEARSON
EXTREMAL TYPE 111
iomm o * mm
66 11 2%
73 87 75 3t
35 57 g7 14
12z 62 zid 68
155 26 131.31
210.74 152 12
264 96 168.81
332.46 184.97
449 74 206.60
S84 65 223 28

TYPE I L0G~ FERRSOY
EXTREMAL TYPE IZI
{ ®=m1 ¢ mm b

4] 09

45 42 45 45
56 85 57 29

€6 11 &Y 93

"3 Bz ac 42
102 44 98 16
INFINI™Y INFINITY
& 887 T ESY

1LOG ZEARSTN
TYPE 1:l
i omm )

T2 37

96 76
114 335
131 43
154.07
171 5%
189.66
214 60

234.43

oG PEARSON
“YPE IJI
- om b

INFINITY

® 467




Estagdo: 2861917

SAMPLE SIZE = 25

STATISTICS OF THE OBSZRVELD VALUES

HIAN = a9 32 37D DJEV = 39 4% TOEF  OF SXEW = 3281
STATISTICS OF THSE “ATURAL LOGARITWMS
“MEAN = s 40794 ST DEv = 45352 COEF OF SKEW = - 1181
STATISTICS OrF THE BASE 1¢ LOGARITHMS
MEAN = 1 91434 STD DEV = 19696 COEF OF SKEW., = - 1157
FREQUENCY CISTRIBUTION
RETURM TRUNCATED 2=PARAMETER 3-PARAMETER TYPE 1 TYPE 1 1OG= PEARSON 10G EEARSCN
PEFID NORMAL LOGNORMAT LOGNGRMAL EXTREMAL EXTREMAL TYPE 1II TYPE IIT
(YRS} Fomm o) { mm j iomm } { mm) { m ) {omm o Pt
P [} S0 32 82.1¢ 86 96 84.38 6 63 96 SE& 82 82
2 33 97 44 B% 10 94 93 32 05 33 M GC B9 8BS
5 Q0 124.14 121 92 122.60 225 35 122 81 122 76 121 34
i0 00 142,33 149.25 o 152 49 167 71 18 30 138 24
20.60 157.94 178 37 163 78 17§.52 226.23 163.95% 175 1
S¢.00 176 02 21% 81 138.66 212 21 3133.18 188.5¢ 21z 73
i00 00 198 67 254.22 207 18 237 45 445 33 226.69 242 26
200.¢0 200.69 291.90 225 176 262.69 94 59 224 74 275.02
£00.00 215.94 347 78 250 76 295.78 870.65 248 76 azi.24
1000 G0 227 13 395.52 279 21 320 B6 1261.50 267.24 358.50
FREQUENCY 5SIg“RIAUTICN
CLASE TRUNCATED 2 - EARAMETER 3-2ARAMETER TYPE T ~YPE [ 0G- PEARSON LG PERRSON
INTERVAL PROBABILITY NORMAL LOGHNORMAL LOGHORMAL IXTREMAL EXTREMAL =YPE III “YPE III
( em | i omm ) LI ] i ER ( mm) i =m) t =)
¢ 0200 50 z0 20 99 a0 ¢ z0
H 2000 57 11 56 05 56 T4 53 92 34 03 57 97 55 62
2 4C0OC0 ag 33 13 1% = aQ T4 29 68 28 T3 82 T2 21
3 BOCOD 100 32 32 0 25 85 5. 82 87 05 99 56 S0 B4
4 20000 123 24 120 26 121 92 125 35 122 a1 123 o7 s 2%
-3 1 20%00 INFINITY INEINITY INFINITY INEINITY INFINITY INFINITY INEINITY
CHI-SQUARE VALUE 4 Q0O 3 400 4 000 1 200 400 i 00C 4 4G0

5% CHI-SQUARE TEST STAYISTIC = 9.452



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

{YRS) ( mm )
.

2.00 69.68
2.33 74.58
5.00 96.48
10.00 115.11
20.00 133.80
5G.00 159.46
100.00 180.00
200.00 201.79
560.00 232.89
1000.00 258.44

WEIGHTED SKEW CHI-SQUARE VALUE:
COMPUTED SKEW (LOG10}=

REGIONAL, SKEW (LOGl0)=

WEIGHTED SKEW (LOGlO)=

MEAN SQUARE ERROR OF LOG10 SKEW=

MEAN SQUARE ERRCOR OF REGIONAL SKEW=

3.9833

-.0530
.500
.1017
.1173

.3020

0ooece2




Estagdo: 2871202

SAMFLE SIZE =

44

STARTISTICS OF THE O3SZAVELD VALUES
MEAN = Te 12 STC DIV = 32 37 COEF

NATURAL “OGARITHVS

COEF

RITHMS

COEF

TYPE I
EXTREMAL

= ]

7196

77 0%

190 61
210 25
236 17

255 7g

TvPE I

SXTREMAL
N L

55

44 24

58 05

e

36 20

108 77

INFINITY

STATISTICS OF T-E
MEAN = 5 267G STD ZEV = 34747
STATISTICS OF THE BASE 10 1
MEAR = 1 85314 STD DJEV = 1509¢
FRECQUENCY CISTRIBUTIC
RETURN TRUNCATED  I-PARAMETZ) 3~PARRMETER
PERICC ~ORMAL LOGNORMAL LOGNCRMAL
ivRs: Pomm oG i mm ) { mm )
i T6.12 71 31 67 45
2 33 81.95 15 9) 71 91
s 20 123 72 g% 81 94,30
19 09 i18 3¢ 112.08 115 52
20 0o 130.71 127 88 139.33
50 29 144.89 148 8% 275.33
100 99 i54.53 165 10 206 66
200 G2 163.63 181.90 242.14
500.0¢ L74.99 205 17 296 45
12¢0 o¢ 182 98 223 74 344 06
PREQUENCY DISTRIBL-IOW
CLASS “RUNCATIL 2-FARMMETER Z-PRRAMETER
INTERVAL FAOBABILI™Y ORMAL LOGNORMAL LOGNORMAL
‘ mm ) i mm ) [ nm
H 42083 H 20 a
T 16667 44 71 50 9% 5C 93
2 33333 62 34 61 42 i 19
3 %2L00 76 12 71 31 67 48
] 66667 0 11 82 62 "9 0§
< 63333 107 54 39 80 93 33
] 1 I6C50 INFINITY INFINITY INFINITY
CHI-S5UARE YALUE 14 909 z 309 £ 455

11 &3¢

734 CHI-SQUARE TEI~ STATISITIC =11 073

OF S¥EW
OF SKEW

[&]
9
tn
A

TYPE I L3G-

EXTREMAL

{ mm

ti9

242
299
EE )

487

*YPE I LOG-
EXTREMAL

g

1ol

55

02

€0

57
31

%9

H

od
"o
1%
55
43
13

INFINITY

4 BlA

2 8539
8iE4
2182
PEARSCN LOG FERRSOM
TYPE JII TYPE III
fomm i i mm*
€4 3% -
€8 54 72 3%
9% 89 93 &8
11% 97 114 29
142 41 137 66
180 B2 173 88
212 47 206 66
246 37 245 39
294 7% 307 76
EELID S 365 ¥
ERRARSON Lo5 PERRION
"YPE III TYPE III
I mm o ioxmo
<t oo
E 6 51 45
5% 6% 59 &0
6. 45 69 3%
T. 82 79 48
92 g7 29 05
INPINITY NEINITY
12 182 4 918

000063



RETURN LOG PEARSON

PERIOD TYPE III
WITH WEIGHTED
REGIONAL SKEW

(YRS} ( mm )}
2,00 68.52
2.33 72.91
5,00 94.10
10.00 114.23
20.00 136.40
50.00 170.18
100.00 200.11
200.00 234.74
500.00 289.51
1000.00 339.38
WEIGHTED SKEW CHI-SQUARE VALUE: 3.455
COMPUTED SKEW (LOG10)= .8182
REGICONAL SKEW (LOGl0)= .500
WEIGHTED SKEW (LOGl0)= -6373
MEAN SQUARE ERROR OF LOG1l0 SKEW= .1851
MEAN SQUARE ERROR OF REGICNAL SKEW= .3020

nn064




A.4 - ROTEIRO SEGUIDO PARA A GERAGCAO DE VAZOES MENSAIS
Q trabalho foi divididec em :

- Calibracdo do modelo as estagdes fluviométricas de dados
disponiveis;

- Geragdo das séries histéricas de vazdes.

O Procedimento aqui apresentado é 1lustrado com a estacgdo de
S80 Luiss do Curu, sendo o mesmo para a outra estagdo
utilizada.

1- Calibracgéao:

Numa primeira aproximacgéo, selecionou-se o© posto
fluviométrico de Sdo Luis do Curu (Bacia do Curu), para a
calibracdo do modelo. Tal deliberacdo foi tomada devido a maior
disponibilidade de dados. 0 pericdo utilizado na calibragéo
foi de 1968 a 1985.

Foram os seguintes os dados necessarios a este
procedimento:

- Séries pluviométricas diarias
- Série de evapotranspiracéo
- Série fluviométrica

1.1- Determinagdo da precipitacdo média

Para determinagdo da precipitagdo média na bacia
utilizou-se o Método de THIESSEN. No quadro A.1 estdo
discriminados os postos selecicnados para o estudo.

1.2- Determinacdo da evapotranspiracao

Os dados de evaporacdoc foram obtidos a partir do Tangue
Classe "A". Como esta metodologia superestima os valores de
evaporacio, empregou-se um coeficiente de redugac de 0,75.

1.3- Série fluviométrica

Os dados utilizados foram os do posto fluviométrico de
Sdo Luis do Curu.

1.4. Resultados da obtidos na calibragao

Segundo recomendagdc de LANNA E SCWARZBACH (1989),
selecionou-se a fungao -objetive do tipo 2 ( fungdo tipo soma
do quadrado dos erros com fator de modula¢do), por ser esta a
mais recomendiavel para uso na regido semi-adrida do Nordeste do
Brasil. Os valores de partida dos parametros do modelo,
adotades na busca do melhor valor da fungdo objetivo,
encontram~se na gquadro A.Z.
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A qualidade da
satisfatéria. A figura III.2 permite uma melhor visualizagdo da

adequacidade do ajuste.

Quadro A.l1-

calibracgao

obtida,

pode-se

enpregados na

dizer

Listagem dos postos pluviométricos

calibragdo do MCDHAC.
Cédigo do posto Nome
2870084 Itapipoca
2870446 Irauguba
2870386 Itapagé
2881462 Caridade
2861917 Cemoaba
2882626 Baturité
2871355 S.L. do Curu
2861329 Mundaui
2861786 Paracuru
2890078 Itatira
2871202 Uruburetama
2882415 Pacoti
2881196 Ac. Alto
2882601 Mulungu
2881838 Ag. Saldo
2891168 Fz. Feiijio
2870496 Iratinga
2881099 Formosa
2880116 Ag. Bta.
2872207 Sdo Gong. do
2881152 Paramoti
2880098 Tejuguoca
2870889 Vertentes
2881895 Aratuba
2871549 Ag.
2871875 Irapu&
2871531 Ac. Caxitoré
2871167 Serrote
2871889 Matias
2880572 Parafuso
2881504 Salvacgdo
2880871 Ubiragu
2881006 Ac. Gen.
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a
Quadro A.2 - Valores dos parametros do modele obtidos durante o
processo de calibracgéo
TS ZSPX RABSX RSBX RSEF IMAX IMIN iDEC ASF ASS ASE PRED CEA
6 iG. 6t 49 7 0,0 3. G 50,9 C 1069 3 $30E- | 2.9 9, 1256-8 § 2, 0r-2 CEE i 19BE-3
2
615 48 ©2 I93.7 2cC 0,2 55 3 6,250 o 1% 2, 870K~ 1,028%8-3 .0 399 3, 761E-9
L6
s0% Pl 2651 0.5 0,0 8, 62 4,029 9,2632- | 0,C 8.903E-4 |2 ¢C 939 3,564L-9
F
43% 25 £6 263 ¥ Q.32 [ 66 22 3 TIZgE-2 €&, 362K~ F G99E-2 9 623r-4 oz 23% Gcoc
2
412 €527 336 6 2,0 20 38 %4 i.52e18-2 | 3,437E- | 3,130 6,5%63-4 | 0.2 392 0.8
2
T C VSPX RE9K_____| RSBX RSEE AR g iCEC ASE A38 RSB FRED CEVA
L ESPEE] 252 § 0.2 T 0 86, 38 . 359 G 1371 7 6874E- | 1,0LiE-3 | 1,852E-2 [ 999 Z,22:E-9
12
512 43,31 235 5 <, 0 0,C 93 38 1.521 <.1c87 2,2975%- | 9,%51E-4 1, 998Z-2 79 3, 939E-16
2
480 31,8C 262 3 0,0 0.0 108, 3 3, 92212- | 7 3cazz-2 | 4 osess- § o8, 435r- 3,6538-2 | 899 30
k) 2
479 31,45 262,17 0,9 0.0 36 €8 3, 92652~ | 1,3352E-2 | 4,:37sm- ] 4,323x-4 | 0,688 L1 0.6
3 2
473 31.5 253.1 0,0 0,0 20, 80 5,29138- | * op58E-2 | 4, 03008~ | B, 963x-4 | C, 492 999 09D
3 2
Yo REEX REEX RSBX RERT THAX DR TDYC ABT. ASS ASE FRED CEA
LEL] 25,10 265,3 [ 1) %0 39 32 €, 49378- § 5,%0388-2 [0 0O B 4123E-4 | 1 17VE-2 EED c.0
2
483 23,26 271, 3 (] a, 29,827 ¢ 1548 3 4959f-1 {2 @ 8, 293¢K-4 | 0.8772¢8-2 | 939 g, 27345~

No quadro III.l estdo listados os postos pluviométricos

Z2— Geracdo da série de vazées

da Bacia do Rio Mundaud, usados na geragdc da série de vazdes.

do MODHAC,
bastante elevados),

O resultado obtido na geracgdo das vazdes com O emprego
(coeficientes de defluvio
o que implica na necessidade de maiores
estudos acerca dos pardmetros a serem adotados no processo de

mostrou-se insatisfatério

geracdo de vazdes mensais.

-
L]

(p]

-1



ANEXO 2

HDROGEOLOGIA
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RELACAO DO MATERIAL CARTOGRAFICO EXISTENTE E DISPONIVEL PARA
A REGIAO DA BACIA DO RIO MUNDAU

Fonte Informagiio Pra Gestio e Admimstragdo Terntonal - Indice das Informagdes
Cartograficas -

Regido costetra do Ceara - CPRM - 1994
eFotografia aéreas (1 25000) - CPRM (érea de Trairi)
eFotografia aéreas (1 70000) - CPRM (toda regido litorinea)
eCarta topografica da folha de Paracuru (SA 24-y-D-III) - (1 100000) - SUDENE
«Carta topografica da folha de Itapipoca (SA 24-y-D-II} - (1.100000) - SUDENE
sMapa do Estado do Ceara (1 500000) - IPLANCE
eMapa de Vegetacio (1 200000) - SEDURB
sMapa de Uso da Infra-estrutura Hidrica Atual (1 600000 ¢ 1 800000) - FUNCEME (1993)

eMapa da Infra-estrutura Hidrica da Regifo Semi-anda do Nordeste (1 2000000) - DNOCS
(1989)

ePrincipais Areas de Irrigagio da Regido Semi-arida do Nordeste (1 2000000) - DNOCS
(1989)

eMapa Hidrogeoldgico (1 50000) - Mumcipio de Paracuru - UFC (1978) - Relatono de
graduagio

002069




Entidades Contactadas:

- Prefeituras dos municipios de Itapipoca, Tururu e Uruburetama

- EMATECE de Itaptpoca (locai e regional) e de Uruburetama

- Secretana da Agnicultura de Itapipo

Pontos Cadastrades (pocos tubulares, cacimbas e pocos amazonas)

Ponto | Tipo Coordenadas Data | NE |[Condutividade| pH |Profundidade
Latitude | Longitude (m) (us) (m)
01 P |3° 2865 |39° 3227 [28/08/95]| 4,20 - - 40,20
02 P | 3° 32,52° | 39° 31,64" [28/08/95| - - - -
03 P | 3° 29,99 |39 31,31 |28/08/95| - - - -
04 P ] 3° 33,36 | 39° 28,21 | 28/08/95| 3,00 1520 6,40 -
05 P | 3° 31,39 | 39° 29,28* | 28/08/95| - - - -
06 P | 3° 27,25 [ 39° 33,97 |29/08/95| - 1560 6,76 -
07 P | 3° 26,54 | 39° 33,61 |29/08/95| 7,25 - - -
08 P | 3° 23,30 {39° 22,68 | 29/08/95| - - - -
09 P | 3° 22,55” | 39° 31,00" | 29/08/95| - 1700 6,54 -
10 P ] 3° 1517 | 39° 32,01 }29/08/95] - - - -
11 P | 3° 11,69 {39 33,16 | 29/08/95| - 190 - 38,00
12 P {3° 19,10° | 39° 32,77 | 29/08/95| 0,50 900 - 60,00
13 P | 3° 19,95 [ 39° 33,00 | 29/08/95| - 410 - -
14 P | 3° 2422 | 39" 33,49 {29/08/95| - - - -
15 P | 3° 3594 | 39° 26,13 |29/08/95| - - - -
16 P | 3° 3592 | 39° 26,07° | 29/08/95] - - - -
17 P 3° 30,91° ] 39° 30,13° | 29/08/95] - 1700 - 27,00
18 P 3°37.37 | 39°30,20° |27/09/95| - >2000 8,33 90 00
19 C 3°37,59” | 39°29,49” [27/09/95| 1,30 230 8.40 3,50
20 P 3°37,58" | 39°29,83" [27/09/95| - - - -
21 C | 3°37,58° | 39°31,91° [27/09/95] 2,00 180 8,32 3,60
22 P | 3°36,88° | 39°30,53” |27/09/95| - 120 7,60 -
23 M | 3°39,54° | 39°27,66* |27/09/95] 2,10 990 7,80 4,00
24 C | 3°37,85" | 39°29,57° |27/09/95| 0,50 210 7,50 3,00
25 P 3°33,67° | 39°24,70° |28/09/95] - - - -
26 P 3°32,75" | 39°23,65° |28/09/95} - - - 72,00
27 P 3°31,69° | 39°24,09° |28/09/95] - >2000 7,40 48,00
27a C | 3°31,69° | 39°24,09° |28/09/95] 4,50 390 8,18 6,00
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28 P 3°30,50° | 39°24,48° |28/09/95| - - - 70,00
28a C 3°30,50° [ 39°24,48 |28/09/95] 6,00 610 6,7 6,80
29 P 3°29,17° | 39°25,23" | 28/09/95| 6,00 - - 57,00
30 P 3°29,14° | 39°25,37 |28/09/95] 7,60 - - 60,00
31 P 3°28,96° | 39°25,32 [28/09/95( 15,10 >2000 6,4 50,00
32 p 3°28,72° | 39°25,05° [28/09/95| - - - 54,00
33 P 3°28,99" | 39°24,68 |28/09/95] - >2000 6,68 60,00
33a C 3°28,99° | 39°24,68" |28/09/95| 11,00 210 7,60 17,00
34 P 3°27,97° | 39°25,23" {28/09/95{ - - - 60,00
35 p 3°26,60° | 39°25,74 (28/09/95( - - - 51,00
| Ponto | Tipo Coordenadas Data | NE |Condutividade| pH | Profundidade
Latitude | Longitude (m) (us) (m)
36 P_| 3°2592° | 39°26,37° |28/09/95] - s - 72.00
37 P 3°25,48° | 39°26,44> |28/09/95| - - - 52,00
38 P 3°24,66° | 39°2707 |28/09/95] - - - 55,55
39 P 3°28,09° | 39°2525° 128/09/95| - - - -
40 P 3°28,33° | 39°23,71" |28/09/95| - >2000 7,30 -
41 P 3°31,58° | 39°21,13° |28/09/95| - - - -
42 P 3°35,83" | 39°23,83” |28/09/95| - - - 70,00
43 P 3°37,07° | 39°24,05° |28/09/95} - - - -
44 P 3°34,89" | 39°29,03° 128/09/95| - - - 50,00
45 P 3°36,47° | 39°26,38° (28/09/95| 2,00 - - 116,00
46 Iy 3°2947 | 39°34,50° |29/09/95| - - - -
47 P 3°29,05° | 39°34,41' [29/09/95| - - - -
48 P 3°26,73" | 39° 34,65’ |29/09/95| 8,50 >2000 8,10 -
49 P 3°26,73> | 39°35,03° |29/09/95| 6,25 >2000 7,90 42,00
50 P 3°23,06° | 39°35,26” (29/09/95| - - - -
51 P 3°23,04° | 39°3544° {29/09/95] - - - 60,00
52 P 3°26,44° | 39° 35,89’ |29/09/95| - >2000 7,60 36,00
53 C 3°22,75" 139°31,29" |18/10/95] 3,00 910 5,15 7,50
54 C 3°21,45° | 39°31,82° |18/10/95| 8,00 480 7.00 12,00
55 C 3°18,03* | 39°30,71° | 18/10/951 3,90 330 6,81 7,20
56 C | 3°11,43" | 39°34,98° |18/16/95( 2,20 490 4,80 -
57 C | 3°11,62* | 39°3507 |19/10/95| 3,50 650 5,30 -
58 C | 3°11,90" | 39°3551° [19/10/95] 3,50 810 6,69 7,00
59 C 3°12,42° | 39°36,48° |19/10/95] 2,00 310 5,20 13,00
60 C 3°17,82° | 39°38,04” (19/10/95] 5,40 390 5,00 10,00
61 C 3°16,65° | 39°37,47 |19/10/95; 6,00 450 4,23 8,00
62 C | 3°14,57 | 39°37,22° |19/10/95] 4,00 18 - ~
63 C | 3°1405 | 39°36,58 |19/10/95( 10,00 1700 - 11,00
64 C | 3°12,05° {39°3431" | 19/10/95| 5,90 110 - 6,00
65 C 3°15,37" | 39°34,58” }19/10/95| 6,00 280 - 9,00
66 C 3°17,92° | 39°28,76* |20/10/95] 6,70 490 - 10 30
67 C 3°16,74° | 39° 28,88’ |20/10/95| 4,70 1020 - 7,00
68 C 3°16,60° | 39° 28,85 [20/10/95] 6,00 1750 - -
69 C 3°15,28” | 39°28,76” |20/10/95| 4,70 650 - -
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70 C | 3°14,35° [ 39°29,83° [20/10/95]| 13,10 170 - 21,00
71 C | 3°14,76° | 39°28,46* [20/10/95] 8,50 270 - 13,20
72 C 3°1347 | 39°26,86° {20/10/95( 5,00 240 - -
73 C | 3°14,26" | 39°23,13” }20/10/95] 8,50 210 - -
74 C 3°16,23° | 39°25,16° |20/10/95] 11,00 710 - -
75 C | 371798 | 39°26,53° |20/10/95] 18,00 1180 - -
76 C 3° 18,75 § 39°28,57° {21/10/95| 2,10 930 - 8,20
77 C 3° 18,25 | 39°28,49 [21/10/95| 6,20 620 - 8,00
78 C 3°18,70° | 39°28,39° {21/10/95| 4,40 180 - -
79 C 3°20,20° | 39°28,15” [21/10/90{ 3,50 300 - 6,50
80 C 3°20,68 | 39°28,16” |21/10/95] 4,00 110 - 5,80
81 C 3°21,36> | 39°28,12° {21/10/95] 6,50 970 - 8,90
| Ponto | Tipo Coordenadas Data | NE |Condutividade; pH |Profundidade
Latitude | Longitude (m) (us) (m)
82 C | 3°2230° |39°27.79° {21/10/95; 5.80 770 - 9,50
83 C | 3°22,56" | 39°27,32’ ]21/10/95] 6,20 990 - 10,50
84 C 3°21,19° | 39°24,73* |21/10/95| 8,90 1350 - 11,00
85 C | 3°19,16" | 39°24,42° |21/10/95] 6,60 480 - 10,50
86 C | 3°16,73° | 39°23,86" |21/10/95{ 9,50 140 - -
87 C | 3°15,96° | 39°22,32’ |21/10/95] 7,00 120 - 12,00
88 C | 3°23,55" ] 39°22,72° }21/10/95] 5,30 460 - 7,95
89 C 3°23,06° | 39°22,31 |21/11/95| 2,10 470 6,83 6,80
90 C | 3°23,91" | 39°22,45" |21/11/95| - - - 5,80
91 C | 3°24.89° | 39°23,14" [21/11/95[ 5,90 970 6,80 6,00
9] C | 3°2489° 139°2314° [21/11/95] 6,00 320 6,80 7,00
92 C | 3°25,73" | 39°23,21" |21/11/95{ 7,00 670 - 9,90
93 C | 3°25,55" | 39°24,07 |21/11/95] 3,00 1420 - 3,10
94 C | 3°26,93" | 39°24,70" |21/11/95{ 5,80 270 - 6,90
95 C | 3°2844° | 39°2335 |21/11/95] 3,80 1500 - 7,50
96 C | 327,66’ | 39°24,11" |21/11/95]| 8,80 >2000 - 12,35
96a C | 3°27,66° | 39°24,11° |21/11/95] 9,00 390 - 9,50
97 C | 3°25,16° | 39°34,91" |25/11/95] 7,85 1210 - -
98 C | 32349 | 39°35,14* |25/11/95] 9,75 270 - -
98a C | 3°23,49 | 39°35,14° |25/11/95]| 6,25 130 - -
99 C | 3°22,21" | 39°35,53” |25/11/95] 10,8 - - -
100 C | 3°20,71" | 39°36,71° |25/11/95| 8,70 760 - -




TERMOS DE REFERENCIA PARA PERFURACAO DE POCOS
NO PROJETO MUNDAU

I) INTRODUCAQ

As diretnizes a seguir apresentadas destinam-se a onentar a empresa de
perfuracio contratada pela FUNCEME para realizar a perfuragdo de quatro comuntos
pogo produtor/pezometro captando o aquifero Barreiras na regiio ao norte de
Itapipoca.

) CONDICOES GERAIS DOS SERVICOS

Salvo indicag@io em contrério, a empreiteira devera fornecer todos os
materiais, ferramentas e equipamentos, mio de obra especializada ou nio, supervisio,
carga ¢ descarga, transporte de material, tarifas, taxas, seguros, emolumentos, impostos,
registros no CREA e prefeitura e tudo o mais que se fizer necessario para a completa e
perfeita execugéio dos pogos

A empreiteira deverd apresentar para analise, juntamente com a
proposta de pregos, uma lista completa de todos os equipamentos, pessoal qualificado e
matertais a serem utilizados durante a realizagio dos servigos Devera, também,
descrever o tipo e capacidade de todo o equipamento para a metodologia empregada.
Devera ainda indicar um “gerente de projeto” com amplos poderes para tratar de
quaisquer assuntos junto a fiscalizagdo da FUNCEME

A locagdio dos pogos, bem como as condi¢des de acesso, sera de
responsabilidade da FUNCEME, que fornecera i empreiteira as respectivas plantas de
localizagdo e colocara & disposi¢dio um técmico para orientar e fiscalizar o inicio dos
trabalhos

Devera ser aberto pela empreiteira um “didrioc de obra” no qual
deverdio ser registradas todas as informagdes referentes ao andamento dos servigos
como servigos executados, produglio diéria, metragens atingidas, problemas
encontrados, caracteristicas da lama de perfuragio, etc Este dikrio deve ficar
permanentemente na obra, estando disponivel para pareceres e instrugdes por parte da
FUNCEME, devendo ser assinado dianamente pelos respectivos responsaveis técnicos
(Empreiteira ¢ FUNCEME)

Apbés a conclusiio do contrato a empreiterra devera remover todas as
instalagGes temporasias e aterrar as escavagdes de tanques de lama e canaletas, devendo
as areas por ela utilizada estar nas mesmas condigdes encontradas no inicio dos servigos

O ndo cumprimento destas normas ¢/ou a ndio condugdo dos servigos
de forma correta e segura bem como um comportamento técnico nfo adequado s
condi¢des do trabalho, podera resultar na solicitagio de remogao do canteiro de obras de
todos ou de qualquer empregado da empreiteira Os fiscais da FUNCEME teriio toda a
autonomia para orientar e conduzir os trabalhos de forma a garantir o alto nivel das
informagdes e dados conseguidos com a execugio dos servigos
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III) PERFURACAQ

A perfuragdo dos pogos devera ser feita pelo método rotativo com
circulagdo direta com uma perfuratriz com capacidade para 150 metros de profundidade

O fluido de perfuragdo deve ser 4 base de agua e bentonita, devendo a
empreiteira manter a lama com caracteristicas de viscosidade, densidade, teor de areia e
pH compativeis com as condigdes htologicas encontradas, de modo a nio provocar
danos ao aquifero Tais caracteristicas deverio ser permanentemente controladas e
registradas no “didrio de obra”, devendo as mesmas, a qualquer momento, serem
ajustadas a valores adequados, por solicitagio da fiscalizagio A prnncipio pode-se
admitir como ideais os seguintes valores

# Densidade - Variando entre 1,04 ¢ 1,14 g/cm’

# Viscosidade Aparente - Variando entre 35 ¢ 45 segundos (Marsh)
# Teor de Areia - Inferior a 5% em volume

# pH - Vanando entre 7 ¢ 9,5

E fundamental que a lama de perfuragdo niio permanega sem circulagdo
por um periodo superior a 12 horas, principalmente durante possiveis periodos de
paralisa¢do da perfuracdo

A perfuragdo dos pogos produtores devera ser conduzida inicialmente
através de um furo guia em 8 1/2” até atravessar todo o pacote sedimentar ¢ tocar no
embasamento cnistalino, sendo alargado posteriormente para 12 1/4” depois de
conhecido o perfil litologico e definido o perfil construtivo da obra por parte dos
técmcos da FUNCEME A profundidade esttmada deve vanar entre 40,0 ¢ 80,0 metros.

A perfuragio dos piezOmetros devera ser feita em 4” com
profundidade final variando entre 30 e 50 metros, em fungdo da profundidade do pog¢o
produtor. Em situagdio especial, definida pela fiscalizagio da FUNCEME, pode-se
solicitar o alargamento para 6” ou 8 1/2”

Deverio ser registrados os tempos de penetragdo por metro perfurado
em tabela propria, anotando-se ainda eventuais problemas encontrados como. perda de
circulagdo, prisdo de ferramentas, etc

A amostragem de calha devera ser realizada a cada metro perfurado,
respestando-se o tempo de retorno e tendo-se bastante cautela na lavagem da amostia
para a retirada da bentonita de forma a preservar a fragfio argilosa que possa existir nas
litologias atravessadas As amostras devem ser condicionadas inicialmente numa caixa
de madeira divididas em compartimentos que deve estar permanentemente & disposi¢io
da fiscalizagfio, ¢ posteriormente, apés o encerramento do pogo, em sacos plasticos
especificos onde deve conter todas as informacdes pertinentes

IV) REVESTIMENTO

O materiai de revesumento deverd obedecer as seguintes
especificagbes
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e Pocos Produtores:

# Revestimento Tubos de PVC rigido tipo Geomecanico, didmetro de 6™

# Filtros Filtros de PVC rigido, tipo Geomecanico, didmetro 6, abertura 0,5 mm

# Tampa de Pogo PVC rigido tipo Geomecanico, didmetro 6”

# ExtensOes estimadas para um pogo de 60,0 metros 44 m de tubos e 16 m de
filtros

e PiezOmetros

Revestimento. Tubos piezométricos de PVC rigido, tipo Geomecanico, didmetro
2)‘

Filtros Filtros de PVC rigido, tipo Geomecanico, didmetro 27, abertura 0,5 mm

Tampa de Pogo. PVC rigido, tipo Geomecamco, difmetro 27

Extensdes estimadas para um pogo de 40 metros 36 m de tubos e 4 m de filtros

O projeto real de cada pogo sera definido pela fiscalizagio da
FUNCEME apos concluida a perfuragdo de reconhecimento. No caso dos piezOmetros
pode ser solicitado, em casos especiais, a colocagéo, além dos tubos acima especificados,
de tubos de PVC branco de 1” ou 3/4” fomecidos pela FUNCEME, de forma a néo
comprometer a completagio do pogo

V) PRE-FILTRO

Devera ser utilizado cascalho selecionado, peneirado, quartzoso, de
granulometria variando de 1,0 2 3,0 mm. A colocagiio do material de pré-filtro deve ser
feita paulatinamente, de modo a formar um anel cilindrico continuo entre a parede da
perfurac8o e a coluna de revestimento, sendo o mesmo injetado para dentro do pogo por
bombeamento de agua, numa operag#o continua e cuidadosa N#o deve ser colocado por
gravidade a partir da boca do pogo

Nos poc¢os produtores estd previsto (para um pog¢o de 60 metros) a
colocagéio de cascalho no intervalo 30 - 60 metros Nos piezOmetros a colocagio de
cascalho fica na dependéncia da decisio da fiscalizagdo, quando da elsboragdo do

projeto do pogo
VI) CIMENTACAO

O intervalo do espago anelar entre a boca do pogo e o topo do pré-
filtro deve ser cimentado através da injecio sobre pressio de uma pasta de cxmento e
4dgua na proporgiio de 1 saco de cimento (50 Kg) para 40 litros de 4gua Na superficie
do terreno, essa operagiio deve ser completada com a construgio de uma sapata com
altura de 10 cm e area de | m? , com declividade do centro para a periferia, em cujo
centro deve ficar a boca do pogo.

VII) LIMPEZA E DESENVOLVIMENTO

Deve constar das seguintes etapas

nnNnnTo




e a)Retirada da lama mediante a injecdio de agua limpa no fundo do pogo

e b) Jateamento sobre pressdo, utilizando igua limpa, em toda a extensdo de
filtros

e ¢) Aplicagﬁo de desfloculante (Hexametafosfato de sodio) na proporcdo de 38
Kg por m’ de agua existente no pogo Em seguida provocar turbilhonamento da
agua dentro do pogo e deixar em repouso por 12 horas

¢ d) Realizagio de bombeamentos intermitentes com compressor de ar, com
duragio de 25 minutos de bombeamento com 5 munutos de paralizagdo, no
mimmo por 6 horas ou pelo tempo definido pela fiscalizagio

¢ ¢) Bombeamento continuo com a maxima vazdo possivel durante 6 horas ou
pelo tempo definido pela fiscalizagio

Pode ser solicitado a utilizagdo de plungeamento, caso os técmcos da
FUNCEME achem necessario O pogo serd considerado desenvolvido 4 critério da

fiscalizagdo
VI TESTES DE BOMBEAMENTO

O equipamento de bombeamento devera ser uma bomba submersa com
capacidade de 5,0 m’’h A empreiteira ficara responsdvel apenas pela parte operacional
dos testes {montagem e desmontagem de equipamentos, manutengio e operagio dos
equipamentos, etc) A FUNCEME ficara encarregada do planejamento do teste e da
realizagdo das medigdes de nivel e fornecera um dispositivo para a medigdo de vazio
(Escoador de orificio circular) o qual deve ser conectado ao tubo de descarga da bomba.
A empreiteira deve ter disponivel 60 metros de tubulagio de 3/4” para a medigdo dos
nivers no pogo produtor A duragio de cada teste serd definida ao longo de sua
execucio, tendo-se previsto inicialmente 72 horas de bombeamento e 24 horas de
observagéio da recuperagio

0naG0e7o
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ANEXO 3

LEVANTAMENTO GEOFISICO DE
ELETRORESISTIVIDADE
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Data Set MUNDe@s Date 22/11/95 I TQP I POCQ
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~~ MUNDOOS = ==———————m——rmmmmem PAGE 1

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-m) {meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 710.8 0.948 -0.9438 0.00133 674.2
2 112.5 1.72 -2.67 0.0153 193.7
3 782.7 1.57 -4.24 0.00201 1230.8
4 72.71 13.50 -17.74 0.185 981.7
5 11.72 32.26 -50.01 2.75 378.4
6 18655.7

ALIL, PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER MINIMUM BEST MAXIMUM
RHO 1 550.234 710.846  841.360
2 54.992 112.506 181.840

3 297.334  782.742  6598.333

4 36.433 72.718 146.625

5 3.807 11.728 23.457

6 1165.983 18655.727 298491.625

THICK 1 0.775 0.949 1.291
2 0.754 1.722 3.041

3 0.167 1.572 4.502

4 8.597 13.500 24.167

5 9.861 32.268 68.024

DEPTH 1 0.775 . 0.949 1.291
2 1.881 | 2.671 3.883

3 3.035 | 4.243 7.059

4 12.466 | 17.744 28.962

5 35.996 150.012 . 80.490

* FUNCEME *
FIG. A-02
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-------------------- MUNDOO08 “m=——meeeeeec——————e PAGE 1

EQUIVALENT MODELS:

FITTING ERROR: 10.178 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm=-m~2)

0.0
1 841.3 0.774 -0.774 9.206E-04 651.6
2 180.2 2.85 -3.63 0.0158 514.8
3 726.4 1.55 -5.18 0.00214 1129.3
4 76.01 12.85 -18.04 0.169 977.4
5 12.19 33.73 ~-51.77 2.76 411.4
6 18687.8

ALL PARAMETERS ARE FREE

FITTING ERROCR: 10.216 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m*2)
0.0

1 550.2 1.29 -1.29 0.00235 710.1

2 54.99 0.798 -2.08 0.0145 43.90

3 876.6 l.60 -3.68 0.00183 1402.7

4 67.97 14.53 -18.22 0.213 988.2

5 11.04 30.16 -48.39 2.73 333.2

6 18606.9

ALL PARAMETERS ARE FREE

*- FUNCEME *-

FiG. A-O3

NNDOR4Y
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FITTING ERROR:

RESISTIVITY THICKNESS

{ohm-m)

747.6
1igp.2
751.1
67.74
11.38
18626.3

MUNDOOS8

(meters) (meters)
c.0

0.835 -0.835

3.01 -3.85
1.58 -5.43
13.51 ~18.94
31.15 ~-50.10

ALL PARAMETERS ARE FREE

L #

1l
2
3
4
5
6
ALL

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm=-m)

661.0
57.12

830.4
80.50
12.24

18698.0

PARAMETERS ARE

(meters) (meters)
0.0
1.13 -1.13
0.769 -1.90
1.56 -3.46
13.47 ~16.94
33.93 -50.88
FREE
FUNCEME
FiG. A.04

10.490 PERCENT

ELEVATION LONG. COND.

(Siemens)

0.00112
0.0167
0.00210
0.199
2.73

10.194 PERCENT

ELEVATION LONG. COND.

(Siemens)

0.00172
0.0134
0.00188
0.167
2.77

TRANS. RES.
(Ohm-m~2)

624.8
544.1
1187.4
815.6
354.5

TRANS. RES.
(Ohm-mn~2)

752.2
43.94
1295.9
1085.1
415.5

A0a089



--------- ——————————— MUNDOGOS -—— - PAGE 3

FITTING ERROR: 10.265 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm~m~2)
0 - 0
1l 692.3 0.996 -0.996 0.00144 689.8
2 98.23 1.85 -2.85 0.0189 182.4
3 6598.3 0.181 -3.03 2.748E-05 1196.4
4 70.19 14.46 -17.49 0.206 1015.2
5 11.69 32.10 -49,60 2.74 375.5
6 18758.2
ALI., PARAMETERS ARE FREE

FITTING ERROR: 9.694 PERCENT

L # RESISTIVITY THICRNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1l 718.7 0.929 -0.929 0.00129 667.9
2 119.0 1.66 -2.59 0.0140 198.7
3 320.9 3.88 -6.47 0.0120 1245.4
4 73.80 13.11 -19.59 0.177 968.0
5 11.74 32.33 -51.93 2.75 379.6
6 18613.0

ALL PARAMETERS ARE FREE

* FUNCEME *

F1G. A-O5

QNN 0RG



- MUNDOOS e ————————— PAGE 4

FITTING ERROR: 10.476 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) {Ohnm-m*2)
0.0

1l 726.2 0.978 -0.978 0.00135 710.4

2 81.71 0.986 -1.96 0.0120 80.61

3 745.7 1.19 -3.15 0.00160 888.8

4 146.6 9.95 ~13.10 0.0678 1459.1

5 14.97 43.40 ~56.51 2.89 649.9

6 18251.5

ALL PARAMETERS ARE FREE

FITTING ERROR: 10.476 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Chm-m*~2)
0.0
1 698.4 0.924 -0.924 0.00132 645.9
4 40.87 17.34 -22,96 0.424 708.9
5 9.59 25.29 ~48.25 2.63 242.7
6 18994.3
ALI. PARAMETERS ARE FREE

* FUNCEME *

FIG. A-08

002087
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FITTING ERROR: 10.389 PERCENT

L # RESISTIVITY THICKNESS ELEVATION

{chm~m) {meters) {meters)
0.0
1 719.9 0.951 ~-0.951
2 102.7 1.47 -2.42
3 780.9 1.52 -3.95
4 85.64 10.36 -14.31
5 22.86 64.89 -79.20
6 18590.3

ALL PARAMETERS ARE FREE

FITTING ERROR: 10.194

L # RESISTIVITY THICKNESS ELEVATION

(ohm~m) (meters) (meters)
0.0

1l 696.6 0.944 -0,.944
2 129.8 2,20 -3.14
3 785.6 l1.64 -4.79
4 56.14 20.50 -25.29
5 4.08 10.70 -35.99
6 18759.4

ALL PARAMETERS ARE FREE

*- FUNCEME

FIG. A-O7

LONG. COND. TRANS. RES.
(Siemens) (Ohm-m~2)

0.00132 684.9

0.0143 151.4

0.00196 1193.2

0.120 887.5

2.83 1483.5
PERCENT

LONG. COND. TRANS. RES.
(Siemens) (Ohm-m~2)

0.00136 657.7

0.0169 286.0
0.0020% 1292.5
0.365 1151.2
2.61 43.71

NNNDRS



L #

L#

1l
2
3
4
5
6
ALL

1
2
3
4
5
6
ALL

FITTING ERROR:

MUNDOOS8

8.816 PERCENT

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
711.1 0.948 -0.948
112.1 1.71 ~2.66
785-4 1057 -4-23
71.99 13.60 -17.84
11.69 32.38 -50.22
298491.6
PARAMETERS ARE FREE
FITTING ERROR: 9,038
RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
112.8 1.73 -2.67
780.0 1.56 -4.24
11.75 32.15 -49.79
1165.9
PARAMETERS ARE FREE
* FUNCEME
FIG. A-0OB

LONG. COND.
(Siemens)

0.00133
0.0152
0.00201
0.188
2.76

PERCENT

LONG. COND.
(Siemens)

0.00133
0.0153
0.00201
0.182
2.73

TRANS. RES.

(Ohm=-m~2)

674.6
192.2
1237.6
979.5
378.8

TRANS. RES.

(Ohm-m~2)

673.9
195.3
1224.0
983.9
377.9



L #

Ul bW

FITTING ERROR:

(ohn-m)

630.9
56.14

849.4
75.48
11.79

18664.9

MUNDOOB -

RESISTIVITY THICKNESS

ALL PARAMETERS ARE FREE

L #

E W~

(ohm-m)

771.8

181.8

739.7
70.86
11.68

18649.3

RESISTIVITY THICKNESS

PARAMETERS ARE FREE

(meters) (meters)
0.0
1.18 ~1.18
0.778 ~1.96
1.57 -3.53
13.87 -17.41
32.49 -49.90
FITTING ERROR: 10.4861
ELEVATION
(meters) (meters)
0.0
0.813 -0.813
2.98 ~-3.79
1.57 ~5.36
13.24 -18.61
32.11 -50.72
FUNCEME
FiG. A-9 -

10.247 PERCENT

ELEVATION LONG. COND.
(Siemens)

0.00188
0.0138
0.00185
0.183
2.75

PERCENT

LONG. COND.
(Siemens}

0.00105
0.0163
0.00212
0.186
2.74

TRANS. RES.
(Ohm=-m*~2)

747.3
43.73
1337.5
1047.1
383.1

TRANS. RES.
{Oohm-m~2)

628.0
541.9
1162.0
938.8
375.2

0onean



———— e e e e e e MUNDOOS - PAGE 8

FITTING ERROR: 10.421 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
{ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 743.2 0.84z2 -0.842 0.00113 626.0
2 178.4 3.04 -3.88 0.0170 542.7
3 787.6 1.51 -5.39 0.00190 1206.7
4 65.70 13.70 =-19.10 0.208 900.5
5 11.24 30.69 -49.80 2.73 345,.1
6 18619.6

ALL PARAMETERE ARE FREE

FITTING ERROR: 10.246 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0 L] 0

1 666.2 1.12 -1.12 0.00169 7851.2

2 57.51 0.753 -1.88 0.0131 43.35

3 761.6 l.66 -3.54 0.00218 1266.6

4 84.27 13.20 -16.74 0.156 1112.8

5 12.47 34.69 -51.44 2.78 432.6

6 18708.2

ALL PARAMETERS ARE FREE

x FUNCEME *-

FiG.A .10



'''''' - —— MUNDOOS ———— e m——r—————ae—== PAGE 9
FITTING ERROR: 10.376 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
{ohm-m) (meters) (meters) {Siemens) (Ohm=-m~2)
0.0
1 709.5 0.948 -0.948 0.00134 673.3
2 113.3 1.60 -2.55 0.0141 182.2
3 297.3 4.50 -7.05 0.0151 1338.7
4 66.42 13.67 -20.72 0.205 908.1
6 18683.8
ALLL PARAMETERS ARE FREE
FITTING ERROR: 10.251 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-n) (meters) (meters) (Siemens) (Chm-m~2)
0.0
l 713.5 0.947 -0.947 0.00133 676.3
2 110.6 1.99 -2.94 0.0180 220.8
3 6148.0 0.167 -3.11 2.723E-05 1029.1
4 88.16 13.14 -16.25 0.149 1158.7
5 12.08 33.69 -49.94 2.78 407.0
6 18595.9
ALI. PARAMETERS ARE FREE
* - FUNCEME *-
FiG.A-11

0onpagp
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L #

E A WN -

MUNDGOB8

FITTING ERROR: 10.305

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)

0.0
673.8 0.997 -0.997
113.7 2.08 -3.07
969.8 1.7 -4.,79
36.43 24,16 ~28.96
4.79 12.32 -41.28
19388.1
PARAMETERS ARE FREE

FITTING ERROR: 10.314

RESISTIVITY THICKNESS ELEVATION
(ohm=-m) (meters) (meters)
0.0

740.9 0.912 -0.912
111.5 1.48 -2.39
662.9 1.46 ~-3.86
124.2 8.59 -12.46
23.45 68.02 ~80.48
18107.2
PARAMETERS ARE FREE
*- FUNCEME
FIG. A-.12.

—— — T S G S ——— S W T ——

PERCENT

LONG. COND.
(Siemens)

0.00148
0.0l182
0.00177
0.663
2,57

PERCENT

LONG. COND.
(Siemens)

0.00123
0.0133
0.00222
0.0692
2.89

PAGE1O

TRANS. RES.
(Chm-m~2)

672.4
236.8
1664.3
880.4
59.09

v

TRANS. RES.
(Ohm-m~2)

675.7
165.8
974.1
l1068.1
1595.6

0Go0a%3
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FITTING ERROR: 10.389 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(chn-m) (meters) (meters) {Siemens) (OChm—-nm~2)

0.0
1 720,7 0.952 ~-0.952 0.00132 686.2
2 101.6 l.44 =-2.39 0.0142 146.8
3 779.3 1.51 -3,90 0.00194 1177.5
4 87.96 10.28 -14.18 0.116 904.2
5 22.89 65,29 -79,48 2.85 1495.0
6 18749.3

ALL PARAMETERS ARE FREE

FITTING ERROR: 10.250 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
{ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0

1 694.5 0.942 =0.942 0.00136 654.7
2 133.5 2.31 -3,25 0.0173 309.0
3 788.5 l.68 -4 .93 0.00213 1325.9
4 52.79%9 21.34 -26.28 0.404 1127.1
5 3.80 9.86 -36.14 2.59 37.53
6 18499.3
ALL

PARAMETERS ARE FREE

*- FUNCEME *

FiG. A-13
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APPARENT RESISTIVITY (olm=m)

1200 1=
g
168 ° ’ £ 1907
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&
1@ 100 -
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1 19 198 1980 1 10 100 1908
RB/2 (m) RESISTIVITY (ohm-m>
FUNCEME/SECITECE e __MUNDAU_
FUNCEME Vieira dos Carros

Data Set MUNDB@3

Date 23/11/93

ITAPIPOCA

Equnoment ABEM SAS JEOC

Sound:ng 4 5B

Azimuth 9@ N

FIG B-01

000045



L #

md W

RESISTIVITY
{ohm~-m)

96.79

423.6

47.63
8.92

203.0

MUNDOOGC9

3.08
5.02
5.55
20.48

ALL. PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER

RHO

THICK

DEPTH

DWNK AWNKE bhwhP

MINIMUM

88.423
274.968
17.824
3.028
124.125

2.453
2.617
1.996
6.864

2.453
6.327
10.687
21.304

THICKNESS ELEVATION
(meters)

(meters)

0.0
~3.08
~-8.11

-13.67
-34.15

BEST MAXTMUM
96.798 105.672
423.689 810.245
47.630 109.238
8.924 17.453
203.054 400.854
3.088 3.828
5.029 8.138
5.557 11.693
20.482 42.374
"""_"-"“_"_",_\
3.088 | 3.828
8.118 . 10.838
13.675 19.419
34.157 55.565
L
FUNCEME
Fi6. B-02

------------ ~~ PAGE 1
LONG. COND. TRANS. RES.
(Siemens) (Ohm=-m~2)
0.0319 298.9
0.0118 2130.8
0.116 264 .6
2.29 182.7

001036




EQUIVALENT MODELS:

L #

E U o WD

L #

E b WwnN =

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) {meters)
377.0 1.17
2242.8 0.531
109.8 14.68

27.12 9.87
18127.0

PARAMETERS ARE FREE

FITTING ERROR:

RESISTIVITY THICKNESS

MUNDO12

5.351 PERCENT

ELEVATION LONG. COND.

(meters) (Siemens)
0.0
-1.17 0.00312
=-1.70 2.369E-04
-16.39 0.133
-26.27 0.364

5.281 PERCENT

ELEVATION LONG. COND.

(ohm-m) (meters) (meters) (Siemens)
0.0
167.1 0.426 -0.426 0.00255
2302.0 0.589 -1.01 2.561E-04
26.22 10.20 -24.37 0.389
18303.8
PARAMETERS ARE FREE
*- FUNCEME *-
FiG. C-03

PAGE 1

TRANS. RES.
{Ohm-n*~2)

443.7
1191.7
1613.1

268.0

TRANS. RES.
(Ohm-m~2)

71.28
1357.1
1626.7

267.5

Q087



L #

1
2
3
4
5

MUNDO12

FITTING ERROR:

RESISTIVITY
(ohm-m)

281.1
12343.0
115.9
26.69
18225.8

THICKNESS
(meters)

0.920

0.0974
ig.07
10.01

ALL PARAMETERS ARE FREE

L #

1
2
3
4
5
ALL

FITTING ERROR:

RESISTIVITY
({ohm-m)

284.8
969.2
113.7
26.86
18170.1

PARAMETERS ARE

THICKNESS ELEVATION LONG. COND.
(meters) (meters) (Siemens)
0.0

0.781 -0.781 0.00274
1.31 -2.09 0.00135
14.15 -16.24 0.124
9.98 -26.22 0.371
FREE
FUNCEME
FI16.C-04

5.342 PERCENT

ELEVATION LONG. COND.

{meters) (Siemens)
0.0
-0.920 0.00327
-1.01 7.895E-06
-15.09 0.121
-25.11 0.375

5.087 PERCENT

-7 r—

TRANS. RES.
(Ohm-m~2)

258.7
1202.8
1632.9

267.3

TRANS. RES.
(Ohm-m~2)

222.5
1270.0
1610.4

268.1

000038




- MUNDOl2 === - PAGE 3

FITTING ERROR: 5.326 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm=-m) (meters) (meters) (Siemens) (ohm-m~2)
0.0
1 217.0 0.570 -0.570 0.00263 123.8
2 2466.3 0.494 -1.06 2.004E-04 1219.0
3 134.5 11.33 -12.40 0.0842 1525.5
4 26.83 11.05 -23.46 g.411 296.7
5 16722.3

ALL PARAMETERS ARE FREE

FITTING ERROR: 5.352 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (chm=-m~2)
0.0
1 3154.9 1.12 -1.12 0.060317 398.8
2 2106.0 0.603 ~1.72 2.866E-04 1271.3
3 100.0 16.99 T o =18.72 0.169 1699.6
4 26.78 9.17 -27.89 0.342 245.7
5 19516.8
ALL. PARAMETERS ARE FREE

*- FUNCEME *-

FIG. C.05

O
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L #
1
2
3
4
5

ALL

L #

1
2
3
4
5
ALL

MUNDOG12

FITTING ERROR: 5.318
RESISTIVITY THICKNESS ELEVATION
(ochm=-m) (meters) (meters)
0.0
285.2 0.831 -0.831
2258.6 0.551 -1.38
114.5 12.36 -13.74
61.57 23.51 -37.25
18076.4
PARAMETERS ARE FREE
FITTING ERROR: 5.303
RESISTIVITY THICKNESS ELEVATION
(ohm=-m) (meters) (meters)
0.0
280.7 0.814 -0.814
2271.6 0.549 -1.36
114.4 17.88 -19.24
6.19 2.21 —21-45
18388.3
PARAMETERS ARE FREE
*- FUNCEME
! FiG. C-.06

LONG.

—— e g - —— T Ty p—— o —— —— - —

PERCENT

LONG. COND.

{Siemens)

0.00281
2.443E-04
0.107
0.381

PERCENT

COND.
(Siemens)

0.00290
2.420E-04
0.156
0.357

TRANS.

TRANS. RES.

(Ohm-m~2)

237.1

1246.3
1415.5
1447.8

RES.
(Ohm-m+2)

228.5

1248.8
2047.4

13.68

O
o
ot

«

L



EQUIVALENT MODELS:

FITTING ERROR:

L # RESISTIVITY THICKNESS

(ohm-m) (meters)
1 105.86 3.54
2 430.1 4,85
3 47.19 5.41
4 8.76 20.30
5 206.4
ALI. PARAMETERS ARE FREE

FITTING ERROR:

L # RESISTIVITY THICKNESS

{ohm-m) (meters) {meters)
0.0
1 88.42 2.68 -2.68
2 417.1 5.21 -7.89
3 48.08 5.70 -13.59
4 9.08 20.66 —-34.26
5 199.5
ALL PARAMETERS ARE FREE
*- FUNCEME
F16.B-03

MUNDOO9

5.811 PERCENT

ELEVATION LONG. COND.

(meters)

0.0
-3.54
~8.39

-13.81
-34.12

(Siemens)

0.0335
0.0113
0.114
2.31

5.833 PERCENT

ELEVATION LONG. COND.

(Siemens)

0.0303
0.0124
0.118
2. 27

TRANS.

TRANS.
(Ohm-m~2)

(Ohm-m~2)

374.1

2089.8

255.6
178.0

237.1

2173.9

274.3
187.8

RES.

RES.

-

S
oo
s
(-
[T



L #

QbW

FITTING ERROR:

RESISTIVITY THICKNESS

(ohrn-~m) (meters)
97.34 3.71
810.2 2.61
43.79 5.33

8.97 20.41
198.8

ALL PARAMETERS ARE FREE

L #

1
2
3
4
5
ALL

FITTING ERROR:

RESISTIVITY THiCKNESS

(ohm~m) (meters)
96.43 2.73
276.0 7.74
50.34 5.71

8.89 20.52
205.8

PARAMETERS ARE FREE

MUNDOO9

5.832 PERCENT

ELEVATION LONG. CONRD.

(meters) (Siemens)
0.0
-3.71 00,0382
-6.33 0.00323
-11.66 0.121
-32.08 2.27

5.764 PERCENT

ELEVATION LONG. COND.

(meters) (Siemens)
0.0
-2.73 0.0283
-10.47 0.0280
=-36.70 2.30
oD
f'q'(,jf\
o
‘\ . .
N F
FUNCEME NU*,
F16. B.04

TRANS. RES.
{Ohm=-m*2)

362.0
2120.6
233.4
183.1

TRANS. RES.
(Ohm=-m"~2)

263.3
2137.6
287.5
182.5



———- MUNDOO9 =  —===m—————————eeeeee PAGE 3
FITTING ERROR: 5.686 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m+2)
0.0
1 96.60 3.01 -3.01 0.0312 291.5
2 403.6 4.73 -7.75 0.0117 1911.2
3 109.2 5.50 -13.25 0.0503 601.0
4 8.71 20.82 -34.08 2.39 181.4
5 202.4
ALL PARAMETERS ARE FREE
FITTING ERROR: 5.782 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 97.02 3.17 -3,17 0.0327 307.9
2 448.7 5.40 -8.57 0.0120 2423.8
3 17.82 5.62 -14.19 0.315 100.2
4 9.18 20.08 -34.28 2.18 184.3
5 203.7
ALL PARAMETERS ARE FREE
* FUNCEME *
. F1G.B .05

002163



-— MUNDOQ9 = —mm——me——mm e PAGE 4

FITTING ERROR: 5.714 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS, RES.

(ohm-n) (meters) (meters) (Siemens) {Ohm-m~2)
.0
1 96.25 3.00 ~3.00 0.0311 288.8
2 425.6 4,83 -7.83 0.0113 2056.4
3 45.98 5.57 -~13.40 0.121 256.3
4 16.42 36.65 -50.06 2.23 602.2
5 194.4
ALL PARAMETERS ARE FREE

FITTING ERROR: 5.772 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (neters) (meters) (Siemens) (ohm-m~2)

0.0
1 97.76 3.24 -3.24 0.0332 317.6
2 420.3 5.39 -8.64 0.0128 2269.3
3 50.68 5.52 -14.17 0.109 280.1
4 3.02 7.30 -21.48 2.41 22.12
5 219.1
ALL

PARAMETERS ARE FREE

*- FUNCEME *-
FIG. B-O6

gor1o4d




-- MUNDOO9 = —==-—e——em—meoe—ee PAGE 5

FITTING ERROR: 5.816 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(chm=-m) {meters) (meters) (Siemens) {Ohn-m~2)
0.0
1l 97.34 3.15 -3.15 0.0324 307.1
2 415.8 5.20 -8.36 0.0125 2165.4
3 47 .41 5.75 ~14.11 0.121 272.8
4 8.52 23.61 -37.73 2.76 201.2
5 400.8

ALL PARAMETERS ARE FREE

FITTING ERROR: 5.738 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-n) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1l 96.40 3.04 -3.04 0.0315 293.1
2 429.4 4.90 -7.94 0.0114 2106.1
3 47.78 5.41 -~13.36 0.113 258.9
4 9.22 18.47 -31.84 2.00 170.4
5 124.1
ALL PARAMETERS ARE FREE

*- FONCEME *-
FIG.B-0O7

0001405



FITTING ERROR:

MUNDOO9

5.780

PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND.
(ohm~-m) (meters) (meters) (Siemens)
0.0
1l 103.0 3.82 -3.82 0.0371
2 531.2 3.92 -7.75 0.00739
3 45.36 5.12 -12.88 0.113
4 B8.56 19.99 -32.88 2.33
5 209.0
ALL PARAMETERS ARE FREE
FITTING ERROR: 5.685 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND.
(ohm~n) (meters) {(neters) (Siemens)
c.0
1 90.55 2.45 -2.45 0.0270
2 332.4 6.55 -9,00 0.0197
3 50.18 6.05 -15.06 0.120
4 9.32 21.01 -36.08 2.25
5 196.8
ALI. PARAMETERS ARE FREE
*- FUNCEME *
FiG. B -08

o mm it W ey AR a2

PAGE 6

TRANS. RES.
(Ohm-m~2)

394.3
2086.5
232.5
171.2

TRANS. RES.
(ohm-m~2)

222.1
2179.4
304.0
195.9

00166




L #

bW

FITTING ERROR:

{ohm-m)

95.97
274.9

44.45

8.64
208.3

MUNDOD9

RESISTIVITY THICKNESS

(meters)

2.69
8.13
5.16
20.06

ALL PARAMETERS ARE FREE

L #

E UMb nE

FITTING ERROR:

RESISTIVITY

(ohn-m)

97.92
760.5

52.29

9.30
196.1

THICKNESS

(meters)

3.70
2.62
6.13
21.06

PARAMETERS ARE FREE

5.820 PERCENT

ELEVATION LONG. COND.

{meters)

0.0
-2.69
-10.83
-16.00
-36.06

{Siemens)

0.0281
0.0296
0.116
2.31

5.710 PERCENT

ELEVATION LONG. COND.

(meters)

0.0
-3.70
-6.32

-12.46
-33.52

FUNCEME

FiG. 8-.09

(Siemens)

0.0378
0.00345
0.117
2.26

PAGE 7

TRANS. RES.
{Ohm-m*2)

259.0
2237.7
229.5
173.5

TRANS. RES.
{Ohm-m~2)

362.8
1994.2
320.9
196.1



L #

O

ALL

L #

E bt

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) {meters)
96.31 2.98
414.5 4.74
47.19 11.69

8.94 19.93
207.2

PARAMETERS ARE FREE

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) (meters)
97.46 3.24
436.6 5.45
48.23 1.99

8.90 21.26
197.3

PARAMETERS ARE FREE

MUNDOO9

(meters)

0.0
-2.98
-7.72

=-i9.41
-39.34

(meters)

0.0
-3.24
-8.69

-10.68
~31.95

FUNCEME
F16.B-10

5.727 PERCENT

ELEVATION LONG. COND.

(Sienens)

0.0309
0.0114
0.247
2.22

5.679 PERCENT

ELEVATION LONG. COND.

(Sienmens)

0.0332
0.0124
0.0413
2.38

PAGE 8

TRANS. RES.
(Ohm-m~2)

287.2
1966.2
551.9
178.1

TRANS. RES.
(Ohm-m~2)

315.8

2380.2
96.24

189.2

NonYag



L #

b wN -

ALL

L #

E NN

FITTING ERROR:

RESISTIVITY THICKNESS

{ohm-m) (meters) (meters)
0.0
96.49 3.02 -3,.02
422.4 4.87 -7.90
48.99 5.28 -13.19
17.45 42.37 -55.56
236.9

PARAMETERS ARE FREE

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) (meters) {meters)
0.0
97.25 3.17 -3.17
425.6 5.26 -8.44
3.25 6.86 -21.30
161.0
PARAMETERS ARE FREE
*- FUNCEME
F16. B- 11

MUNDOO9

5.790 PERCENT

ELEVATION LONG. COND.

{Siemens)

0.0313
0.0115
0.107
2.42

5.742 PERCENT

ELEVATION LONG. COND.

(Siemens)

0.0326
0.0123
0.131
2.10

PAGE 9

TRANS. RES.
(Ohm-m~2)

292.3
2060.3
258.8
739.5

TRANS. RES.
(Ohn-m~2)

309.1

2241.3

273.7
22.33

<D
o
2
[N
)
o
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bW

MUNDO12

RESISTIVITY THICKNESS ELEVATION
{ohm=-m)

283.6
2263.3
114.5
26.80
18188.7

(meters)

0.825

0.551
14.13

9.99

ALL PARAMETERS ARE FREE

(meters)

0.0
-0.825
-1.37

-15.50
=-25.49

LONG.

(Siemens)

. 0.00291
2.435E-04

0.123
0.372

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER

RHO

THICK

DEPTH

N WwN -

B WN - BWN e

MINIMUM

167.130
945.975
100.019
5.986
1683.214

0.427
0.091
10.322
2.112

0.427
1.016
11.557
21.458

BEST MAXIMUM
283.630 377.064
2263.353 12956.788
114.500 134.537
26.808 61.576
18188.709 72754.836
0.825 1.188
0.551 1.353
14.130 19.873
9.991 24.620
0.325} 1.188
| 1.376 2.113
15.506 21.427
25,497 37.259
-__—/—J
FUNCEME
FIG. C.02

COND.

PAGE 1

TRANS. RES.
({Ohm-m~2)

234.0
1247.2
lel7.9

267.8

000113



- MUNDO12 =—==—m—ee—memeecmeeo PAGE 5

FITTING ERROR: 4.405 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-m) (meters) {meters) {Siemens) (Chm—m~2)
0.0
1 283.2 0.824 -0.824 0.00291 233.6
2 2265.1 0.551 -1.37 2.437E-04 1250.2
3 113.9 14.34 -15.72 0.125 1634.1
4 26.67 10.03 -25.756 0.376 267.6
5 72754.8

ALL PARAMETERS ARE FREE

FITTING ERRCR: 5.260 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Sienmens) (Ohm-m~2)
0.0
1 284.2 0.825 ~0.825 0.00290 234.6
2 2260.1 0.549 -1.37 2.431E~04 1242.0
3 115.4 13.77 -15.14 0.119 1590.4
4 27.03 9,91 -25.06 0.366 268.2
5 1683.2
ALL PARAMETERS ARE FREE

* FUNCEME %

FIG. C.07

oD
-

—

[y
e
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-— —— MUNDOL12 ——=—————e—— e PAGE 6

FITTING ERROR: 5.333 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm=-m) (meters) (meters) (Siemens) (Ohm-m*2)
0.0
1 376.1 1.18 -1.18 0.00316 446.9
2 2476.1 0.481 -1.66 1.944E-04 11%92.1
3 109.4 14.76 -16.43 0.134 1615.5
4 27.14 9.86 -26.29 0.363 267.7
5 18180.1

ALL PARAMETERS ARE FREE
FITTING ERROR: 5.211 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
{ohm-m) (nmeters) (meters) (Siemens) (Ohm-m*2)
0.0
1l 173.2 0.436 -0.436 0.00252 75.66
2 1934.9 0.697 -1.13 3.605E-04 1349.6
3 123.9 13.09 -14.22 0.105 1622.1
4 26.22 10.21 -24.44 0.389 267.9
5 18203.7
ALL

PARAMETERS ARE FREE

*- FUNCEME *

FI1G.C-08

Nntys



E U wN -

L #

E b wWwhpP

MUNDO12

FITTING ERROR: 5.216
RESISTIVITY THICKNESS ELEVATION
{ chm-m) (meters) (meters)
0.0
278.6 0.759 -0.759
945.9 1.35 -2.,11
113.5 14.20 ~-16.32
26.84 9.96 -26.28
18225.5
PARAMETERS ARE FREE
FITTING ERROR: 5.362
RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) {meters)
0.0
293.8 0.973 -0.973
12956.7 0.0913 -1.086
116.3 13.97 -15.03
26.73 10.05 -25.09
18115.2
PARAMETERS ARE FREE
* FUNCEME
F1G. C-09

PERCENT

LONG. COND.
(Siemens)

0.00273
0.00143
0.125
0.371

PERCENT

LONG. COND.
(Siemens)

0.00331
7.054E-06
0.120
0.376

TRANS. RES.
(Ohm-m~2)

211.6
1280.0
lei3.e6

267.3

TRANS, RES.
(Ohm-m~2)

286.0
1184.1
1626.5

268.7

nontt4




—————— ——— MUNDO12 ——————eee—ee———————ee PAGE 8
FITTING ERROR: 5.337 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 320.5 0.983 -0.983 0.00307 315.1
2 2236.7 0.571 -1.55 2.554E-04 1277.9
3 102.7 19.87 -21.42 0.193 2041.8
4 11.07 3.75 -25.17 0.338 41.56
5 20585.5
ALL PARAMETERS ARE FREE
FITTING ERROR: 5.224 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0-0
2 2288.1 0.533 -1.23 2.329E~-04 1219.6
3 126.5 10.32 -11.55 0.0815 1305.8
4 60.49 24.61 -36.17 0.406 1489.3
5 16229.0
ALL PARAMETERS ARE FREE
* FUNCEME *
P F1G.C-10

-



____________________ MUNDO12

L #
1
2
3
4
5
ALL
L #

1
2
3
4
5
ALL

FITTING ERROR: 5.260

RESISTIVITY THICKNESS ELEVATION

{ohm-m) (meters) (meters)
0.0
282.1 0.818 -0,818
2265.7 0.549 -1.36
115.3 12.26 -13.62
60.88 23.38 ~-37.00
18279.6

PARAMETERS ARE FREE

FITTING ERROR: 5.318

RESISTIVITY THICKNESS ELEVATION

(ochm-m) (meters) (meters)
0.0
286.3 0.836 -0.836
2259.0 0.554 -1.39
112.9 18.31 -19.70
5.98 2.11 -21.81
18023.6

PARAMETERS ARE FREE

FUNCEME
FiG.C-1

PERCENT

LONG. COND.
{Sienens)

0.00220
2.425E-04
0.106
0.384

PERCENT

LONG. COND.
(Siemens)

0.00292
2.452E-04
0.162
0.352

TRANS. RES.
(Ohnm—m~2)

231.0
1244.8
1413.9
1423.4

TRANS. RES.
(Ohm-m~2)

239.5
1251.5
2069.7

12.64



APPARENT RESISTIVITY (ohm—m)
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-------------------- MUNDO13 ————weeee—————————— PAGE 1

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) {meters) (meters) {Siemens) (Chm-m~2)
0.0
1 8152.8 0.539 -0.539 6.619E-05 4399.,2
2 1139.3 1.73 -2.27 0.00152 1979.4
3 375.5 8.59 -10.87 0.0229 3229.7
4 19.11 8.83 -19.71 0.462 168.9
5 257.3

ALL PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER MINIMUM BEST MAXIMUM
RHO 1 4477.836 8152.852 18878.117
2 725.839  1139.305 1919.321

3 292.253 375.575 458.579

4 4.270 19.116 45.994

5 168.588 257.320 451.820

THICK 1 0.346 0.540 0.760
2 1.181 1.737 2.733

3 7.642 8.599 9.808

4 1.934 8.837 20.630

-.-—-"—.‘_-

DEPTH 1 0.346 . 0.540 0.760
2 1.588 12,277 3.443

3 9.768 :10.876 12.681

4 13.596 119.714 31.094

* FUNCEME *-
FiG6. D-02

N0N1L8




MUNDO13

FITTING ERROR: 6.780
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0-0
1 8206.7 0.536 -0.536
2 1156.9 1.71 -2.24
3 380.6 8.21 -10.46
4 43.98 20.63 -31.09
5 271.5
ALL PARAMETERS ARE FREE
FITTING ERROR: 6.819
L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) (meters)
0.0
1l 8057.2 0.544 -0.544
2 1118.7 1.78 -2.33
3 366.6 9.233 -11.66
4 4.29 1.93 -13.59
5 233.7
ALL PARAMETERS ARE FREE
L FUNCEME
FiGg. D-0O3

]

o ———— " — . T o S . T doe Bl sl

PERCENT

LONG. COND.
(Siemens)

6.540E-05
0.00149
0.0215
0.469

PERCENT

LONG. COND.
(Siemens)

6.761E-05
0.00160
0.0254
0.450

TRANS. RES.
(Ohm-m~2}

4404.7
1968.6
3127.4

907.3

TRANS. RES.
{Ohm-m~2)

4389.4

1999.0

3421.4
8.30

000119




L #

1l
2
3
4
5

_______________ MUNDO13

FITTING ERROR: 6.739

RESISTIVITY THICKNESS ELEVATION

(ohm=-m) ({meters) (meters)
0.0
8781.5 0.520 ~-0.520
1161.4 1.89 ~-2.41
337.9 9.80 -12,22
7.18 3.61 -15.83
281.0

ALL PARAMETERS ARE FREE

L #

MbwWwnh =

FITTING ERROR: 6.906

RESISTIVITY THICKNESS ELEVATION

(ohm-m) (meters) (meters)
0.0
7627.0 0.557 ~0.557
1119.8 1.60 -2.16
412.8 7.64 -9.80
45.99 19.71 -29.52
237.7

ALL PARAMETERS ARE FREE

* FUNCEME
FIG.D-04

PERCENT

LONG. COND.
(Siemens)

5.928E-05
0.00163
0.0290
0.502

PERCENT

LONG. COND.
(Siemens)

7 .306E-05
0.00144
0.0185
0.428

TRANS. RES.
(Ohm-m~2)

4571.7

2199.0

3314.9
25.96

TRANS. RES.
(Ohm-m~2)

4250.0
1801.1
3155.0

906.8

~

-



———————————————————— MUNDO13 == PAGE 7

FITTING ERROR: 6.766 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Chm-m~2)
0.0
1 5464.8 0.717 -0.717 1.313E-04 3922.6
2 725.8 2.63 -3.35 0.00364 1915.1
3 311.2 8.80 -12.16 0.0282 2743.1
4 16.91 8.10 =-20.27 0.479 137.1
5 272.6

ALL PARAMETERS ARE FREE
FITTING ERROR: 6.800 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0

11797.0 0.414 ~0.414 3.514E-05 4890.8

1727.7 1.18 -1.59 6.836E-04 2040.7

446.5 8.40 -10.00 0.0188 3755.4

1

2

3

4 21.39 9.57 =19.57 0.447 204.8
5 243.9
ALT

PARAMETERS ARE FREE

* FUNCEME *

FI1G. D-0O5

N00121




e MUNDO13 ———-- --- PAGE 6

FITTING ERRCR: 6.718 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 4547.3 0.758 -0.759 1.670E-04 3454.0
2 750.5 2.24 =3.00 0.00299 1685.1
3 139.2 8.52 =-11.52 0.0251 2891.2
4 18.39 8.60 -20.13 0.467 158.3
5 263.0
ALL PARAMETERS ARE FREE

FITTING ERROR: 6.808 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0

1 16911.2 0.351 =0.351 2.081E-05 5952.0
2 1919.3 1l.26 -1.61 6.571E-04 2420.6
3 426.4 8.69 -10.31 0.0203 3708.9
4 20.05 9.13 ~19.44 0.455 183.2
5 250.2
ALL

PARAMETERS ARE FREE

* FUNCEME fall
F1G. D-06

nootze
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L #

E Ut b o=

L #

E (L S

MUNDO13

FITTING ERROR: 6.887

RESISTIVITY THICKNESS ELEVATION

(ohm-m) (meters) (meters)
0.0

7601.2 0.568 -0.568
1041.7 1.96 -2.53
343.7 9.05 -11.58
26.44 16.48 -28.07

451.8
PARAMETERS ARE FREE

FITTING ERROR: 6.834

RESISTIVITY THICKNESS ELEVATION

(ohm-m) (meters) (meters)
0.0

8593.3 0.51i8 -0.518
1218.5 1.58 =-2.10
401.3 8.26 -10.37
14.98 5.53 -15.90

168.5
PARAMETERS ARE FREE
* FUNCEME
. FiG. D-0O7

PERCENT

LONG. COND.
(Siemens)

7.478E-~-05
0.00188
0.0263
0.623

PERCENT

LONG. COND.
(Siemens)

6.039E~-05
0.00130
0.0206
0.369

TRANS. RES.
(Ohm-m~2)

4320.4
2043.6
3114.5

436.0

-

TRANS. RES.
(Chm=-m~2)

4459.4

1932.5

3319.0
82.86



-------------------- MUNDO13

L #

[ R PN

ALL

L #

E G W

FITTING ERROR: 6.782
RESISTIVITY THICKNESS ELEVATION
(ohm~m) (meters) (meters)
0.0
8232.2 0.535 -0.535
1155.8 1.69 -2.23
382.5 8.18 -10.41
43.85 20.23 =30.65
264.5
PARAMETERS ARE FREE
FITTING ERROR: 6.822
RESISTIVITY THICKNESS ELEVATION
(chm~-m) (meters) (meters)
0.0
8011.4 0.547 -0.547
363.3 9.40 -11.75%
4.27 l.98 -13.73
244.7
PARAMETERS ARE FREE
* FUNCEME
FIG. D-0B8

PERCENT

LONG. COND.
(Siemens)

6.504E-05
0.00147
0.0213
0.461

PERCENT

LONG. COND.
(Siemens)

6.830E-05
0.00163
0.0258
0.463

TRANS. RES.
(Ohm=-m~2)

4408.0
1964.5
3130.4

887.5

TRANS. RES.
(chm-m~2)

4383.4

2006.7

3417.0
8.45

000124



L #

1
2
3
4
5

L #

E Db wh -

MUNDO13

FITTING ERROR: 6.717

RESISTIVITY THICKNESS ELEVATION

{ohm-m) (meters) (meters)
0.0

11113.5 0.434 -0.434
1609.3 1.21 -1.64
458.5 8.12 -9.76
23.24 10.18 -19.95

237.3
ALL PARAMETERS ARE FREE

FITTING ERROR: 6.820

RESISTIVITY THICKNESS ELEVATION

(ohm-m) (meters) (meters)
0,0

5524.5 0.709 -0.709
738.2 2.73 =-3.44
292.2 9.23 -12.68
14.94 7.39 -20.07

284.8
PARAMETERS ARE FREE
* FUNCEME
FI1G. D-0%

PERCENT

LONG. COND.

(Siemens)

3.206E-05

7.527E-04
0.0177
0.438

PERCENT

LONG. COND.

(Siemens)

1.284E-04
0.00370
0.0316
0.494

TRANS. RES.
{Ohm~m~2)

4823.7
1949.4
3724.7

236.8

TRANS. RES.
(Ohm-m~2)

3918.6
2017.7
2699.9

110.5
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MUNDO13

FITTING ERROR: 6.795
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 14514.9%9 0.373 -0.273
2 1890.4 l1.21 -1.58
3 433.0 8.63 -10.22
4 20.36 9.23 -19.46
5 248.7
ALL PARAMETERS ARE FREE
FITTING ERROR: 6.740
L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) {meters) {meters)
0.0
1l 4900.9 0.746 -0.746
2 728.7 2.38 -3.12
3 331.2 8.56 -11.69
4 18.07 8.49 -20.19
5 265.0
ALL PARAMETERS ARE FREE
* FUNCEME
FiG. D-10

PERCENT

LONG. COND.

(Siemens)

2.572E-05

6.427E-04
0.0199%
0.453

PERCENT

LONG. COND.

(Siemens)

1.524E-G4
0.00327
0.0258
0.470

TRANS. RES.
{Ohm-m*2)

5418.1
2297.0
3740.0

188.2

TRANS. RES.
(Chm-m~2)

3660.6
1735.9
2837.5

153.5

npe1e6



EQUIVALENT MODELS:

FITTING ERROR:

MUNDOL13

6.705 PERCENT

L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) {meters)
0.0
1 i8878.1 0.345 -0.345
2 1874.6 1.32 -1.66
3 419.3 8.72 -3i0.39
4 19.83 9.06 -19.45
5 251.5
ALI, PARAMETERS ARE FREE
FITTING ERROR: 6.739
L # RESISTIVITY THICKNESS ELEVATION
(ohn-m) (meters) (meters)
0.0
1 4477.8 0.741 -0.741
2 798.5 2.11 -2.85
3 347.1 8.51 =11.36
4 18.61 8.68 -20.04
5 261.5
ALL PARAMETERS ARE FREE
* FUNCEME
FiG.D-11

LONG. COND.

(Siemens)

1.832E-05

7.047E-04
G.0208
0.456

PERCENT

LONG.
{Siemens)

1.656E~04
0.00265
0.0245
0.466

COND.

PAGE 1

TRANS. RES.

{Ohm-m~2)

6527.4
2476.5
3658.2

179.7

TRANS.

(Ohn-m~2)

3319.5
1686.9
2954.9

161.6

LN

>

=

RES.

i...-l.

™
~1
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F1G. E-O1
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L #

SNOoOV e WP

ALL

--------------- MUNDO14 ——mmme—ee—eeemeee—eo PAGE 1

RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-m) (meters) (meters) {Siemens) (Ohm-m~2)
0.0
2705.6 0.434 -0.434 1.608E-04 1176.8
391.3 1.24 -1.68 0.0031% 487.9
944.6 2.41 -4.09 0.00256 2281.4
177 .5 7.48 -11.58 0.0421 1328.5
39.83 3.27 -14,85 0.0821 130.3
11.41 8.01 -22.87 0.702 91.50
269827.3

PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER MINIMUM _BEST MAXIMUM
RHO 1 910.634 2705.685 26779.730
2 232.230 391.313 628.098

3 555.771 944,611 1907.710

4 71.113 177.533 537.470

5 11.341 39.831 182.211

6 2.660 11.411 55.990

7 60614.207 969827.3126912046.500

THICK 1 0.238 0.435 0.838
2 0.548 1,247 2.583

3 1.130 2,415 4.604

4 2.628 7.484 14.530

5 0.351 3.272 13.087

6 2.253 8.019 32.080

DEPTH 1 0.238 0.435 0.838
2 1.045 1.682 2.969

3 3.122 4.097 6.042

4 7.396 "11.581 18.283

5 12.126 114.852 23.908

6 16.379 122.871 48.064

*- FUNCEME *
FiG. E-02




-------------------- MUNDO14 - ————-——ee——— DAGE 1
EQUIVALENT MODELS:
FITTING ERROR: 16.130 PERCENT
- # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm=-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 26779.7 0.237 ~-0,237 8.886E-06 6372.5
2 443.4 1.32 ~1.56 0.00299 588.8
3 885.8 2.55 -4.12 0.00289 2265.0
4 192.5 7.64 ~11.76 0.0396 1471.8
5 37.60 3.26 -15.02 0.0867 122.5
6 11.01 7.73 ~22.76 0.702 85.24
7 969969.6
-~ ALL PARAMETERS ARE FREE
FITTING ERROR: 15.536 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0

1 913.5 0.578 -0.578 6.335E~-04 528.7
2 368.7 1.21 -1.78 0.00328 446.3
3 973.7 2.35 -4,14 0.00241 2289.2
4 170.8 7.40 -11.54 0.0433 1265.6
5 40.93 3.27 -14.82 0.0800 134.1
6 11.60 8.15 -22.98 0.702 84.62
7 969759.8

ALL PARAMETERS ARE FREE

* FUNCEME *
FIG.E-O3

000130



FITTING ERROR:

MUNDO14

L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) {meters)
g.o
1 2974.0 0.350 -0.350
2 587.1 2.05 -2.40
3 797.7 2.54 -4.94
4 176.4 7.34 -12.28
5 31.14 3.21 -15.50
6 10.03 6.88 -22.38
7 970377.2
ALL PARAMETERS ARE FREE
FITTING ERROR: 16.338
L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) {meters) (meters)
0.0
1 2395.8 0.575 -0,575
2 232.2 0.656 -1.23
3 1173.9 2.26 -3.49
4 178.9 7.66 -11.16
5 54.64 3.34 -14.50
7 969120.5
ALL PARAMETERS ARE FREE
% FUNCEME
F16. E -04

15.953 PERCENT

LONG. COND.
(Siemens)

1.177E~04

0.00350
0.0031°
0.0416
0.103
0.685

PERCENT

LONG. COND.
(Siemens)

2.400E-04

0.00283
0.00193
G.0428
0.0612
0.724

TRANS. RES.

(Ohm-m~ 2}

i040.9
1205.8
2028,3
1295.5
100.1
69.07

TRANS. RES.

(Ohm-m~2)

1377.9
152.4
2653.9
1372.3
182.9
131.3



— A S — T t—— — — Y —— . ——

L #

N R W e

L &#

N wN e

RESISTIVITY THICKNESS ELEVATION
(chm-m) {meters) (meters)
0.0
2579.5 0.479 -0.479
331.3 1.51 ~1.99
1907.7 1.13 ~3,12
163.3 8.82 -11.95
44 .62 3.33 -15.29
12.11 8.50 -23.79
969768.2
ALL PARAMETERS ARE FREE
FITTING ERROR: 16.402
RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) (meters)
0.0
2804.8 0.404 -0.404
443.6 1.07 -1.48
555.7 4.28 -5.76
189.0 6.60 -12.37
36.55 3.22 =15.59
10.90 7.66 =23.26
969871.8
ALL PARAMETERS ARE FREE
* FUNCEME
FIG.E- OS5

MUNDO14

FITTING ERROR:

S S k. o — oy —

15.957 PERCENT

LONG. COND.
(Siemens)

1.857E-04

0.00456

5.925E~04

0.0540
0.0748
0.702

PERCENT

LONG. COND.
(Siemens)

1.442E~04

0.00243
0.00771
0.0349
0.0881
0.703

TRANS. RES.

{Ohm-m~2)

1235.9
501.0
2156.1
1442.6
149.0
103.0

TRANS. RES.

(Ohm-n~2)

1134.1
478.2
2380.8
1248.5
117.7
83.66



———— ———— ——— " —— T ———

L #

N B W

RESISTIVITY THICKNESS
(ohm-m)

2789.3
390.1
905.9
363.1

39.29
11.17

969395.6

MUNDO14

FITTING ERROR:

(meters)

0.427
1.08
1.96
6.00
3.23
8.29

ALL PARAMETERS ARE FREE

L #

1l
2
3
4
5
6
7
ALL

RESISTIVITY THICKNESS
(ohm-m)

2602.3
392.8
996.4

71.11
40.53
11.71

970379.2

FITTING ERROR:

(meters)

0.445
1.48
3.15
9.91
3.32
7.68

PARAMETERS ARE FREE

16.417 PERCENT

ELEVATION

(meters)

0.0
~0.427
~-1.51
-3.47
=-9.48

-12.71
-21.00

16.085

ELEVATION

(meters)

0.0
=0.445
-1.92
-5.08

-14.99
=-18.32
-26.00

FUNCEME

F1G. E-06

LONG. COND.
{Siemens)

1.531E-04

0.00279
0.00216
0.0165
0.0823
0.741

PERCENT

LONG. COND.
(Siemens)

1.711E~04

0.00377
0.00316
0.139
0.0819
0.655

TRANS. RES.
(Ohm-m~2)

1191.3
425.0
1775.8
2180.2
127.0
92.68

TRANS. RES.
(Ohm-n~2)

1158.5
582.1
3142.5
705.3
134.5
90.01

nPH133




L # RESISTIVITY THICKNESS ELEVATION
(ohmn-m) {meters) [meters)
0.0
1 2543.2 0.517 -0.517
2 275.8 0.765 -1.28
3 1113.4 2.15 -3.44
4 170.7 7.60 -11.04
5 182.2 3.04 ~14.09
6 4,76 4.07 ~18.16
7 972681.1
ALL PARAMETERS ARE FREE
FITTING ERROR: 16.240
L # RESISTIVITY THICKNESS ELEVATICN
{ohm-m) (meters) (meters)
0.0
1 2838.4 0.380 -0.380
2 512.8 1.81 -2.19
3 831.7 2.63 -4.83
4 182.9 7.39 -12.22
5 12.28 3.45 ~15.68
6 22.41 i3.54 ~29.22
7 967625.4
ALIL PARAMETERS ARE FREE
* FUNCEME
FiG.E-~Q7

. o — ke S o S S ——

FITTING ERROR:

MUNDOQC14

16.291 PERCENT

LONG. COND.
{Siemens)

2.035E~-0C4
0.00277
0.00194
0.0445
0.0167
0.854

PERCENT

LONG. COND.
(Siemens)

1.339E-04
0.00355
0.00317
0.0403
0.281
0.604

TRANS. RES.
(Ohm-m~2)

1316.3
211.0
2403.8
1298.5
554.6
19.41

TRANS. RES.
(Ohm~-m~2)

1079.1
932.9
2191.0
1352.3
42.50
303.6

for 134



MUNDO14

PERCENT

LONG. COND.
(Siemens)

1.945E-04

0.00294
0.00217
0.0517
0.339
0.572

PERCENT

LONG., COND.
(Siemens)

1.350E-04

0.00343
0.00298
0.0349
0.0223
0.847

FITTING ERROR: 16.313
L # RESTSTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 2562.1 0.498 -0.498
2 300.7 0.885 -1.38
3 1069.5 2.31 =-3.70
4 163.0 8.42 -12.12
S 11.34 3.85 -15.98
6 55.99 32.07 -48.06
7 965673.8
ALL PARAMETERS ARE FREE
FITTING ERROR: 16.010
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 2844.1 0.383 -0.383
2 497.9 1.70 -2.08
3 843.0 2.50 -4,59
4 191.9 6.71 -11.31
5 125.8 2.81 ~-14.12
6 2.65 2.25 -16.37
7 973645.7
ALL PARAMETERS ARE FREE
* FUNCEME
FiG. £E-08

TRANS.

RES.

(ohm-m~2)

1276.9
266.3
2478.6
1373.5
43.73
1796.1

TRANS.

-

RES.

(Ohm-m*2)

1092.0
849.3
2114.7
1288.7
354.1

5.99

(]
o

L
stk
o
i



L #

E SN s WwN P

L #

N ewN &

MUNDO14

FITTING ERROR:

17.268 PERCENT

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
2705.9 0.434 -0.434
3%81.5 1.24 -1.68
944.5 2.41 -4.09
177.3 7.47 -11.57
39.91 3.27 -14.85
11.38 8.05 -22.90
6.912E+06
PARAMETERS ARE FREE
FITTING ERROR: 14.624
RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
3931.0 1.24 -1.68
944.6 2.41 -4.09
177.7 7.49 -11.58
39.71 3.26 -14.85
11.44 7.96 -22.81
60614.2
ALL PARAMETERS ARE FREE
* FUNCEME
F16.E-~-09

LONG. COND.
(Siemens)

1.607E-04

0.00319
0.00256
0.0421
0.0820
0.707

PERCENT

LONG. COND.
(Siemens)

1.560BE~04

0.00319
0.00256
0.0421
0.0823
0.695

TRANS. RES.

(OChm-m~2)

1176.6
488.6
2281.7
1326.5
130.6
91.76

TRANS.

1177.1
486.9
2281.0
1331.5
129.8
91.14

RES.
(Ohm-m~2)



-- —— MUNDG14 ———mmm—mmecmmmomeee PAGE 8

FITTING ERROR: 16.186 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) {meters) (Siemens) (Ohm-m+2)

.0
1 910.6 0.837 -0.837 9.199E-04 762.8
2 232.8 0.780 -1.61 0.00335 181.6
3 1194.7 2.17 -3.79 0.00182 2597.9
4 162.6 7.42 -11.21 0.0456 1207.1
5 53.35 3.33 -14.55 0.0625 178.1
6 13.37 9.61 ~24.16 0.718 128.6
7 96%137.6

ALL PARAMETERS ARE FREE

FITTING ERROR: 16.229 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm=-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 7300.2 0.239 -0.239 3.278E-05 1747.0
2 628.0 1.91 -2.15 0.00304 1200.8
3 762.5 2.65 -4.80 0.00349 2026.7
4 192.3 7.53 -12.34 0.0392 1449.8
5 30.51 3.21 ~15.55 0.105 97.99
6 9.87 6.79 -22.35 0.688 67.09
7 970456.3

ALL PARAMETERS ARE FREE

* FUNCEME *

F1G. E-10

NNn13Y




FITTING ERROR:

MUNDO14

16.442 PERCENT

L ¢ RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 2783.8 0.386 -0.386
4 150.7 7.51 -12.41
5 32.41 3.23 -15.64
6 10.32 7.01 ~-22.66
7 ©870372.9
ALL PARAMETERS ARE FREE
FITTING ERROR: 16.301
L # RESISTIVITY THICKNESS ELEVATION
(chmn-m) {(meters) (meters)
0.0
1 2620.0 0.496 -0.496
2 279.1 0.548 -1.04
5 50.25 3.31 -14.92
6 12.77 9.31 -24.24
7 969211.7
ALL PARAMETERS ARE FREE
* FUNCEME
FIG. E- {1

LONG. COND.
(Siemens)

1.389E-04

0.00489
0.00182
0.0498
0.0997
0.680

PERCENT

LONG. COND.
{Siemens)

1.896E-04

0.00196
0.00376
0.0349
0.0659
0.729

TRANS. RES.
(Ohm-m~2)

1076.3
1363.3
2049.9
1132.3
104.8
72.45

TRANS.

(Ohm-m*2)

1301.5
152.9
2574.3
1591.2
166.5
i19.0

n0N133
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FITTING ERROR: 16.191 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohmn-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0

1 2770.8 0.424 -~0.424 1.532E-04 1176.2

2 402.5 1.01 -1.43 0.00252 408.2

3 616.7 4.60 -6.04 0.00746 2839.0

4 140.6 7.07 -13.12 0.0503 995.7

5 38.132 3.25 -16.37 0.0853 124.0

6 11.28 7.77 -24.15 0.689 87.76

7 969923.7

ALL PARAMETERS ARE FREE

FITTING ERROR: 16.335 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm~m~2)
0.0
1 2632.2 0.447 -0.447 1.699E-04 1177.4
2 378.6 1.58 -2.03 0.00418 599.7
3 1546.5 1.14 -3.17 7 .408E-04 1771.7
4 232.3 7.98 -11.15 0.0343 1854.4
5 41 .88 .29 =14.45 0.0786 137.9
6 11.55 8,30 -22.75 0.718 96.03
7 96971%.8
ALL PARAMETERS ARE FREE

* FUNCEME *-
FiG.E-12

nNMn139
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FITTING ERROR: 16.213 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm~nm~2)

0.0
1 2774.1 0.432 -0.432 1.560E-04 1200.2
2 379.7 1.25 -1.69 0.00332 478.3
3 1231.4 2.06 -3.75 0.00167 2538.0
4 B7.96 14.53 ~18,28 0.165 1278.1
5 40.55 2.58 -20.87 0.0638 105.0
6 12.50 8.63 -29.50 0.690 107.9
7 968731.5

ALL PARAMETERS ARE FREE

FITTING ERROR: 15.990 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) {Siemens) (Ohm-m~2)
0.0

1 2601.1 0.438 -0.438 1.686E-04 1140.8

2 410.1 1.22 -1.66 0.00299 503.5

3 621.6 3.10 -4.76 0.00499 1928.4

4 537.4 2.62 -7.39 0.00489 1412.2

5 38.71 4.73 -12.12 0.122 183.1

6 9.87 7.13 -19.26 0.722 70.46

7 971558.4

ALL PARAMPTERS ARE FREE

*- FUNCEME *
FIG.E -13

PO i
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FITTING ERROR: 16.123 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0

1 2700.6 0.437 -0.437 1.620E-04 1181.5

2 386.5 1.23 -1.66 0.00318 475.7

3 958.2 2.39 -4 .06 0.00250 2297.7

4 174.6 6.75 -10.81 0.0386 1179.3

5 38.45 13.08 -23.90 0.340 503.1

6 12.06 7.24 -31.14 0.600 87.36

7 970172.5

ALL PARAMETERS ARE FREE

FITTING ERROR: 16.109 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES,

(ohm-m) (meters) (meters) (Siemens) (Ohm=-mn~2)
0.0
1l 2713.7 0.430 =-0.430 1.588E-04 1169.1
2 399.1 1.27 -1.70 0.00319 508.3
3 923.0 2.44 -4.14 0.00265 2255.4
4 182.2 8.83 -12.98 0.0484 1609.6
5 42.15 0.350 ~13.33 0.00832 14.78
6 10.43 9.45 -22.78 0.906 98.59
7 969271.5
ALL PARAMETERS ARE FREE

* FUNCEME *-

F16. E-14

00141




MUNDO14

FITTING ERROR: 16.263
L # RESISTIVITY THICKNESS ELEVATION
{ohm~n) (meters) (meters)
0.0
1l 2571.8 0.501 -0.501
2 293.3 0.820 -1.,32
3 1057.8 2.17 -3.49
4 201.6 8.17 -11.67
5 16.20 2.47 -14,15
6 40.957 27 .46 ~41.6%
7 979035.0
ALLL PARAMETERS ARE FREE
FITTING ERROR: 16.037
L # RESISTIVITY THICKNESS ELEVATION
(ohm~m) {meters) (meters)
0.0
1 2835.9 0.380 -0,.380
2 511.1 1.83 -2.21
3 850.4 2.66 -4,.88
4 157.7 6.89 -11.77
5 91.70 4.23 -16.00
6 3.48 2.56 -18.56
7 961366.8
ALL. PARAMMETERS ARE FREE
* FUNCEME
Fi1G.E-15

- S —  — — — . A

PERCENT

LONG. COND.
(Siemens)

1.9852E-04
¢.00280
0.00206
0.0405
0.153
0.670

PERCENT

LONG. COND.
(Siemens)

1.343E-04
0.00360
0.003132
0.0437
0.0461
0.734

PAGE13

TRANS. RES.
{Ohm-m~2)

1290.9
240.6
2301.1
1649.4
40.17
1125.4

TRANS. RES.
{Ohn-m~2)

1080.0
939.8
2263.3
1087.1
387.9
8.93

0Ntz
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L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(chm=-m) (neters) (meters) (Siemens) (Ohm-m~2)
0.0
1 679.4 0.664 -0.664 g.777E-04 451.3
2 169.3 1.21 -1.87 0.00717 205.6
3 469,2 0.902 -2.78 0.001%92 423.3
4 193.1 18.00 -20.79 0.0932 3478.5
5 20.09 45.14 -65.93 2.24 907.3
6 22691.2

ALIL. PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER MINIMUM BEST MAXIMUM
RHO 1 447.015 679.468 930.379
2 110.986 169.316 231.117
3 272.196 469.259 997.591
4 170.127 193.157 219.096
5 11.752 20.100 30.887
6 8193.788 22691.201 77654.984
THICK 1 0.488 0.664 1.002
2 0.689 1.215 1.864
3 0.278 0.902 1.864
4 16.018 18.009 20.385
5 25.989 45.141 70.292
DEPTH 1 0.488 0.664 1.002
2 1.416 1.879 : 2.564
3 2.073 2.781 3.806
4 18.520 |20.790 23.539
5 49.257 |65.931  89.293
1
* FUNCEME *
F16. F.02

nninia3
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L #

AL W=

L #

1
2
3
4
5
6
ALL

FITTING ERROR: 4.469

RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) {meters)
0.0

733.8 0.576 -0.576
220.8 1.76 -2.34
426.1 0.900 -3.24
192.8 17.81 -21.05
20.16 45.28 -66.34
22359.1
ALL PARAMETERS ARE FREE

FITTING ERROR: 4.485

RESISTIVITY THICKNESS ELEVATION
(ohm=m) (meters) (meters)

0.0
610.90 0.809 -0,809
116.6 0.719 -1.52
537.0 0.904 -2.43
20.00 44.93 -65,65
23164.8
PARAMETERS ARE FREE
* FUNCEME
FIG. F-03

MO15

PERCENT

LONG. COND.
(Siemens)

7.861E-04

0.00799
0.00211
0.0923
2.24

PERCENT

LONG. COND.
(Siemens)

0.00133
0.00617
0.00168
0.0944
2.24

TRANS. RES.
(Ohm-m~2)

423.3
389.8
383.9
3435.3
913.2

TRANS. RES.
(Ohm-m~2)

493.7
83.93
485.5
3540.1
899.0




i L #

1l
2
3
- 4
5
6

M015

EQUIVALENT MODELS:

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) (meters)
930.3 0.487
231.1 1.60
3%7.3 0.863
197.2 17.81

20.76 46.67

21432.3

ALL PARAMETERS ARE FREE

L # RESISTIVITY THICKNESS
(ohm-m) (meters) (meters)
) 0.0
, 1 447.0 1.00 -1.00
“ 2 111¢8 0.835 -1.83
. 3 585.7 0.956 -2.79
4 187.8 18.27 -21.06
5 19.25 43.17 -64.23
6 24483.9
) AL]L. PARAMETERS ARE FREE
* FUNCEME
FiG. F-04

FITTING ERROR:

4.458 PERCENT

ELEVATION LONG. COND.

(meters)

0.0

-0.487

-2.09
-2.96
=20.77
-67.45

(Siemens)

5.245E-04

0.00696
0.00217
0.0903
2.24

4.478 PERCENT

ELEVATION LONG. COND.

(Siemens)

0.00224
0.00747
0.00163
0.0972
2.24

TRANS. RES.

(Ohm—-m~2)

453.9
371.8
343.1
3513.1
969.1

TRANS. RES.
{Ohm-m~2)

447 .9
93.41
560.1
3433.0
831.0

QOH}46

PAGE 1



-------------------- MO15

L #

FITTING ERROR: 4,432

RESISTIVITY THICKNESS ELEVATION
{ohm~m) (meters) (meters)

0.0
628.0 0.750 -0.750
140.8 1.20 -1.95
997.5 0.398 =-2.35
189.6 18.69 -21.05
19.06 42.78 -63.84
25047.3
PARAMETERS ARE FREE

FITTING ERROR: 4.498

RESISTIVITY THICKNESS ELEVATION
{ohm~-m) (meters) {meters)

0.0
719.2 0.608 -0.608
193.4 1.21 -1.82
272.1 1.62 -3.45
195.7 17.53 -20.98
20.87 46.91 -67.90
21128.7
PARAMETERS ARE FREE
* FUNCEME
FiG. F -05

PERCENT

LONG. COND.
(Siemens)

0.00119
0.00859
3.996E-04
0.0985
2.24

PERCENT

LONG. COND.
(Siemens)

8.461E-04
0.00630
0.00598
0.0895
2.24

TRANS. RES.
(Ohm~m~2)

471.0
170.3
397.6
3545.8
815.9

TRANS. RES.
(Ohm-m~2)

437.6
235.6
442.9
3430.8
979.6

nnnt147?
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FITTING ERROR: 4.487 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(chm-m) (meters) ({meters) {Siemens) (Chm-m~2)

0.0
1 752.5 0.613 -0.613 8.153E-04 461.8
2 163.7 0.802 -1.41 0.00490 131.4
3 3gg.2 0.656 -2.07 0.00169 255.1
4 219.0 l6.44 ~18.52 0.0750 3603.5
5 27.65 62.64 ~8l1.16 2.26 1732.4
6 15487.7

ALL PARAMETERS ARE FREE

FITTING ERROR: 4,443 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-mn~2)

0.0

1 612.9 0.719 =0.719 0.00117 441.0
2 175.1 1.84 -2.56 0.0105 322.9
3 567.9 1.24 -3.80 0.00219 705.3
4 170.1 19.73 -23.53 0.115 3357.1
5 14.57 32.44 -55,98 2.22 472.8
6 33341.2
ALL

PARAMETERS ARE FREE

*- FUNCEME *
Fi6. F-06

non148
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FITTING ERROR: 4,504 PERCENT

L ¢# RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
{ohm-m)} (meters) (meters) (Siemens) {Chn-m~2)

0.0
1 693.4 0.650 -0.650 9.387E-04 451.3
2 170.7 1.13 -1.79 0.00667 194.5
3 437.5 0.857 -2.64 0.00196 375.1
4 201.1 16.35 =15.00 0.0813 3289.8
5 30.84 70.08 -89.08 2.27 2161.5
6 16243.9

ALL PARAMETERS ARE FREE

FITTING ERROR: 4.506 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 662.3 0.681 -0.681 0.00103 451.3
2 167.5 1.31 -1.99 0.00786 220.4
3 512.2 0.961 -2.95 0.00188 492.5
4 183.5 20.32 -23.28 0.110 3730.5
5 11.75 26.00 -49.28 2.21 305.6
6 34499.6

ALL PARAMETERS ARE FREE

e :)‘,“_\ b ] ES
A e
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* FUNCEME *

FIG.F-0O7
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FITTING ERROR: 4,402 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 643.9 0.708 -0.708 0.00110 456.5
2 160.0 1.38 -2.09 0.00864 221.5
3 571.0 1.04 -3.13 0.00182 597.4
4 179.6 20.18 =-23,32 0.112 3626.0
L] 12.13 27.01 -50.34 2.21 329.1
6 77654.9

ALL PARAMETERS ARE FREE

FITTING ERROR: 4,453 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) {Ohm-m~2)

0.0
1 710.3 0.629 -0.629 8.862E-04 447.1
2 177.3 1.09 -1.71 0.00615 153.3
3 398.8 0.798 -2.51 0.00200 318.3
4 205.1 16.38 -18.90 0.0798 3361.0
5 30.41 69.05 -87.95 2.26 2100.4
6 8193.7

ALIL. PARAMETERS ARE FREE

* FUNCEME *
FIG.F-08




L #
1
2
3
4
5
6
ALL

L #

1
2
3
4
5
6
ALL

MO15

FITTING ERROR:

4.403 PERCENT

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
540.6 0.896 -0.896
110.9 0.742 -1.63
190.8 18.31 -20.88
19.62 44.04 -64.92
23883.3
PARAMETERS ARE FREE

FITTING ERROR: 4,385

RESISTIVITY THICKNESS ELEVATION
(ohm=-m) (meters) (meters)

0.0
788.1 0.546 -0.546
222.7 1.67 -2.21
414.7 0.885 -3.10
194.6 17.81 -20.91
20.41 45.86 -66.78
21948.7
PARAMETERS ARE FREE
* FUNCEME
F1G. F-09

LONG. COND.

(Siemens)

0.00166
0.00669
0.00164
0.0959
2.24

PERCENT

LONG.
(Siemens)

6.936E-04
0.00751
0.00213
0.0915
2.24

COND.

==== PAGE 7

TRANS. RES.
(Ohm~m~2)

484.8
82.40
527.2
3495.1
864.2

TRANS. RES.
(Ohm~m~2)

430.8
372.5
367.1
3467.8
936.4

00151




MO15

FITTING ERROR:

4.376 PERCENT

L # RESISTIVITY THICKNESS ELEVATION
(chm-m) (meters) {meters)
0.0
1 711.1 0.596 -~0.596
2 216.3 1.86 -2.46
3 468.5 0.860 -3.32
4 190.5 17.91 -21.23
5 15.77 44 .36 -65.59
6 23207.4
ALL PARAMETERS ARE FREE
FITTING ERROR: 4,385
L # RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) (meters)
0.0
1 639.6 0.766 ~0.766
2 122.3 0.688 -1.45
4 196.6 18.14 -20.55
S5 20.54 46.18 -66.74
6 22024.5
ALL PARAMETERS ARE FREE
* FUNCEME
F1G. F-10

LONG. COND.

{Siemens)

8.387E-04
0.00862
0.00184
0.0940
2.24

PERCENT

LONG. COND.

(Siemens)

0.00120
0.00563
0.00204
0.0922
2.24

PAGE 8

TRANS. RES.
{Ohm-m~2)

424.1
403.1
403.2
3412.8
877.1

TRANS. RES.
(Ohm-m~2)

490.1
84.26
451.5
3567.7
948.8
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FITTING ERROR: 4.424 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) {Chm-m~2}
0.0
1l 671.5 0.671 -0.671 9.997E-04 4506.8
2 169.0 1.12 -1.79 0.00665 189.9
3 295.8 1.86 =-3.65 0.00630 551.2
4 189.38 17.87 -21.53 0.0941 3394.6
5 19.66 44.12 -65.66 2.24 867.9
6 23666.7
ALL, PARAMETERS ARE FREE
FITTING ERROR: 4.425 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) {Siemens) (Ohm~m~2)
0.0
1 692.4 0.653 -0.653 9.431E-04 452.1
2 169.7 1.37 -2.03 0.00812 233.9
3 992.2 0.277 -2.30 2.802E-04 275.8
4 198.6 18.22 -20.53 0.0917 3619.1
5 20.81 46.83 -67.36 2.24 978%.0
6 21192.8
ALL PARAMETERS ARE FREE
* FUNCEME *

FIG. F-11

NNN1H3




L #

1
2
3
4
5
6
ALL

L #

E LA WN -

MQ1l5

-------------------- PAGElO

FITTING ERROR: 4.427

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)

0.0
658.7 0.708 -0.708
149.3 1.10 -1.81
588.0 0.834 -2.64
183.2 20.38 -23.03
12.95 28.80 -51.83
32133.2
PARAMETERS ARE FREE

FITTING ERROR: 4.381

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0

699.6 0.625 -0.625
190.6 1.33 -1.95
379.0 0.970 -2.92
203.0 16.01 -18.94
30.45 69.04 -87.98
16329.5
PARAMETERS ARE FREE
* FUNCEME
FIG,. F.12

PERCENT

LONG. COND.

(Siemens)

0.00108
0.00738
0.00142
0.111
2.22

PERCENT

LONG. COND.

(Siemens)

8.933E-04
0.00698
0.00256
0.0789
2.26

TRANS. RES.
{Ohm-m*2)

466.7
164.7
490.9
3735.6
373.0

TRANS. RES.
(Ohm-m~2)

437.3
253.6
368.0
3251.7
2102.6

ANN154
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FITTING ERROR: 4.505 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm=-m~2)

0.0
1 693.5 0.650 -0.650 9.385E-04 451.4
2 170.6 1.13 -1.78 0.00667 194.1
3 437.8 0.856 ~2.64 0.00196 374.9
4 201.1 16.35 =19.00 0.0813 3290.5
5 30.88 70.29 -89.29 2.27 2171.1
6 16233.8

ALL PARAMETERS ARE FREE

FITTING ERROR: 4,509 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-n) (meters) (meters) (Siemens) (Ohm-m~2)

0.0
1 662.2 0.681 -0.681 0.00103 451.2
2 167.6 1.31 ~-1.99 0.00786 220.9
3 511.6 0.962 ~2.96 0.00188 492.5
4 183.5 20.30 -23.26 0.110 3728.0
5 11.76 25.98 =-49.25 2.20 305.7
6 34448.1

ALL PARAMETERS ARE FREE

* FUNCEME *-
FIG-F-13

00155
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L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

{ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 1627.6 0.342 -0.342 2.105E-04 557.7
2 153.1 8.02 -8.37 0.0524 1230.2
3 97.50 16.40 -24.77 G.168 1599.3
4 10.74 13.37 -38.15 1.24 143.6
5 831.6

ALL PARAMETERS ARE FREE

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER MINIMUM BEST MAXIMUM
RHO 1 633.193 1627.668 14373.,135
2 146.126 153.122 160.445
3 71.348 97.505 127.817
4 2.444 10.742 26.175
5 444.694 831.653 2387.835
THICK 1 0.240 0.343 0.406
2 5.753 8.035 11.372
3 12.470 16.403 19.849
4 2.908 13.374 33.487
DEPTH 1 0.240  0.343 0.406
2 6.092 i 8,377 11.719
4 30.638 :38.154 J 56.465
* FUNCEME %~
FiG. 6-02




——— MUNDO16 = ==———e———eme——cam—ee PAGE 1

EQUIVALENT MODELS:

FITTING ERROR: 3.845 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 14373.1 0.239 -0.239 1.669E~05 3448.3
2 158.3 7.54 -7.78 0.0476 1194.2
3 97.99 17.17 -24,95 0.178 1682.9
4 10.76 13.39 -38.34 1.24 144.0
5 832.0

ALL PARAMETERS ARE FREE

FITTING ERROR: 3.826 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) {meters) (Siemens) (Ohm-m~2)
0.0
1 633.1 0.399 ’ -0.399 6.316E~04 253.2
2 150.9 8.25 -8.65 0.0547 1246.2
3 97.29 16.07 -24,73 0.165 1564.3
4 10.73 13.36 -38.10 1.24 143.4
5 831.4
ALY, PARAMETERS ARE FREE

* FUNCEME *
FiG. G-O3

000158



MUNDO16 - PAGE 2

FITTING ERROR: 3.825 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) {meters) (Siemens) (Chn-m~2)
0.0
1l 1740.7 0.326 -0.326 1.873E-04 567.7
2 160.4 7.17 -7.49 0.0446 1150.5
3 98.31 17.61 -25.11 0.17% 1731.9
4 10.77 13.40 -38.52 1.24 144.4
5 833.8

ALL PARAMETERS ARE FREE

FITTING ERROR: 3.872 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(chm-m) (meters) (meters) (Siemens) {Ohm-m~2)

0.0

1 1521.8 0.360 =0.360 2.366E-04 547.9
2 146.1 9.00 -9.36 0.0616 1315.6
3 96.69 15.27 -24.63 0.157 1476.7
4 10.70 13.33 =37.97 1.24 142.8
5 829.4
ALL

PARAMETERS ARE FREE

* FUNCEME *-
Fi6. 6.04




L #

W

L #

E (LIS VN

MUNDO16

FITTING ERROR: 3.809
RESISTIVITY THICKNESS ELEVATION
(ohm-m} (meters) (meters)
0.0
1630.2 0.342 =-0.342
153.3 6.00 -6.34
127.8 14.96 -21.31
10.48 13.67 ~34.98
813.6
ALL PARAMETERS ARE FREE

FITTING ERROR: 3.850

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0

1624.6 0.343 -0.343
152.8 11.24 -11.59
71.34 18.23 T ~29.82
11.05 13.03 -42.86
852.9
PARAMETERS ARE FREE
* FUNCEME

FIG. G-05

PERCENT

LONG. COND.

(Siemens)

2.100E-04
0.0391
0.117
1.30

PERCENT

LONG. COND.

(Siemens)

2.112E-04
0.0735
0.255
1.17

PAGE 3

TRANS. RES.
{Ohm-m"2)

558.0
920.3
1913.0
143.2

TRANS. RES.
(Ohm-m~2)

557.4
1719.7
1300.7

144.1




———— ——

MUNDO1é

FITTING ERROR: 3.808
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) {meters) (meters)
0.0
1 1625.6 0.342 -0.342
2 153.2 8.47 -8,81
3 92.34 15.46 -24.27
4 25.13 30.20 -54.47
5 776.4
ALL PARAMETERS ARE FREE
FITTING ERROR: 3.803
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 1625.3 0.343 -0.343
2 152.9 7.55 -7.89
3 103.8 17.56 -25.46
4 3.98 5.17 -30.63
5 901.0
ALL PARAMETERS ARE FREE
* FUNCEME
FIG. G-086

PERCENT

LONG. COND.
(Siemens)

2.101E-04
0.0552
0.167
1.20

PERCENT

LONG. COND.
(Siemens)

2.111E-04
0.0494
0.169
1.29

TRANS. RES.
{Chm=-m~2)

557.8
1298.4
1427.9

759.1

TRANS. RES.
(Ohm-m~2)

557.5
1155.3
1825.3

20.60

noniet
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MUNDO16

FITTING ERROR: 3.870
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
OIO
1 1628.0 G.342 -0.342
2 153.2 8.14 -8.48
3 94.32 17.71 -26.20
4 10.24 14.20 -40.40
5 2387.8
ALL PARAMETERS ARE FREE
FITTING ERROR: 3.771
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 1627.4 0.342 -0.342
2 153.0 7.97 -8.31
3 99.44 15.66 -23.98
4 11.04 12.90 -36.88
5 444.6
ALL PARAMETERS ARE FREE
* FUNCEME
FiG. G -07

PERCENT

LONG. COND.
(Siemens)

2.103E-04
0.0531
0.187
1.38

PERCENT

LONG. COND.
(Siemens)

2.106E-04
0.0520
0.157
l.16

TRANS. RES.
(Ohm-m~2)

557.4
1247.7
1671.4

145.5

TRANS. RES.
{Ohm-m~2)

557.8
1220.0
1558.0

142.5

(ii1g >



L #

e W

L #

1
2
3
4
5
ALL

MUNDO16

FITTING ERROR: 3.811

RESISTIVITY THICKNESS ELEVATION
(chm-m) (meters) (meters)
0.0

983.4 0.406 -0.406
147.8 8.67 -9,08
97.03 15.58 -24.67
10.72 13.35 -38.02
830.0
ALL PARAMETERS ARE FREE

FITTING ERROR: 3.834

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)

0.0
28510.5 0.296 -0.296
157.7 7.51 -7.81
97.91 17.13 -24.95
10.76 13.39 -38.34
832.9
PARAMETERS ARE FREE
* FUNCEME
F1G.G -08

PERCENT

LONG. COND.

{Siemens)

4.130E-04
0.0586
0.160
1.24

PERCENT

LONG. COND.

(Siemens)

1.179E-04
0.0476
0.175
1.24

TRANS. RES.
(Ohm=-m~2)

399.4
1283.5
1512.6

143.1

TRANS. RES.
(Ohn-m~2)

743.1
1186.2
1677.8

144.0

00163



- - —— MUNDQles -~ ——m—ee—cemccccaeee—— PAGE 7
FITTING ERRCR: 3.894 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm=-m~2)
0.0
i 1603.0 0.347 -0.347 2.166E-04 556.5
2 151.0 11.37 -11.71 0.0752 1717.6
3 78.15 16.20 -27.92 0.207 1266.7
4 10.93 13.12 -41.04 1.19 143.5
5 837.2
ALIL PARAMETERS ARE FREE
FITTING ERROR: 3.775 PERCENT
L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.
(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 1651.7 g.338 -0.338 2.048E-04 558.8
2 155.1 5.75 -6.09 0.0370 892.5
3 120.6 16.59 -22.68 0.137 2001.1
4 10.55 13.61 -36.30 1.29 143.7
5 826.2
ALL. PARAMETERS ARE FREE
* FUNCEME *
FIG.G-09

IR




L #

Ul -

L #

1
2
3
4
5
ALL

MUNDO16

FITTING ERROR: 3.792

RESISTIVITY THICKNESS ELEVATION
(ohm=-m) {meters) (meters)
0.0

1655.7 0.338 -0.338
155.1 7.88 -8.22
87.60 19.84 -28.07
10.41 12.83 -40.91
882.7
ALL PARAMETERS ARE FREE

FITTING ERROR: 3.770

RESISTIVITY THICKNESS ELEVATION
{ohm-m) (meters) (meters)

0.0
1588.1 0.349 -0.2349
150.2 8.25 -8.59
113.7 12.46 -21.06
11.23 14.18 -35.25
763.4
PARAMETERS ARE FREE
* FUNCEME
FIG.6-10

PERCENT

LONG. COND.
(Siemens)

2.042E-04
0.0508
0.226
1.23

PERCENT

LONG. COND.
(Siemens)

2.199E-04
0.0549
0.109
1.26

TRANS. RES.
{Ohm-m~2)

559.7
1223.9
1738.9

133.6

TRANS. RES.
(Ohm-m~2)

554.7
1239.5
1418.0

159.4

000163



MUNDO16

FITTING ERROR: 3.778
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) {meters)
0.0
1 1629.1 0.342 -0.342
2 153.2 7.56 =-7.90
3 102.7 15.06 -22.97
4 26.17 33.48 -56.46
5 914.7
ALL PARAMETERS ARE FREE
FITTING ERROR: 3.863
L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
6.0
1l 1625.1 0.343 -0.343
3 89.30 18.88 -28.10
4 2.44 2.90 -31.01
5 709.8
ALL PARAMETERS ARE FREE
*- FUNCEME
FIG.G-11

PERCENT

LONG. COND.
{Siemens)

2.102E-04
0.0493
0.146
1.27

PERCENT

LONG. COND.
(Siemens)

2.,111E-04
0.0580
0.211
1.18

PAGE 9

TRANS. RES.
(Ohm-m~2)

557.8
1159.6
1549.0

876.4

TRANS. RES.
(Ohm—-m~2)

557.5
1357.3
1686.4

7.10

000166



L #

0 e wWwn =

RESISTIVITY
(ohm-m)

1371.5
462.1
23.5
5.4
2768.0

5
1

MUNDO17

THICKNESS ELEVATION

(meters) (meters)
0.0

0.104 -0.104
8.04 -8.14
13.39 -21.54
17.35 -38.89

ALL PARAMETERS ARE FREE

LONG. COND.
(Siemens)

7.583E-05
0.0174
0.568
3.20

PARAMETER BOUNDS FROM EQUIVALENCE ANALYSIS

LAYER

RHO

THICK

DEPTH

oW ewNoPE

LV VI

MINIMUM

117.926
432.474
13.578
1.022
204.494

0.044
7.482
8.217
2.936

0.044
7.526
16.022
30.127

BEST MAXIMUM
1371.512 21944.195
462.150  495.597
23.556 49.849
5.416 12.999
2768.071 44289.129
0.104 0.401
8.042 8.613
13.397 23.459
17.385 42.552
[ 0.104 0.401
| 8.146 8.846
21.543 31.657
.38.898 61.047
\ - 1
FUNCEME *-
FIG. H-02

- PAGE 1

TRANS. RES.
(Ohnm-m~2)

142.6

3716.6

315.5
94.00

nou1ev




———————————————————— MUNDOG17

EQUIVALENT MODELS:

FITTING ERROR:

L # RESISTIVITY THICKNESS

{ohm-m) (meters)
1 21944.1 0.0996
2 461.0 8.16
3 22.90 13.40
4 5.46 17.40
5 2765.1

ALL PARAMETERS ARE FREE

FITTING ERROR:

L # RESISTIVITY THICKNESS

6.972 PERCENT

ELEVATION LONG. COND.

{meters) (Siemens)
0.0
-0,0996 4.543E-06
-8.26 0.0177
-21.67 0.585
-39.07 3.18

8.347 PERCENT

ELEVATION LONG. COND.

(ohm-m) (meters) (meters) (Siemens)
0.0
1 117.9 0.107 -0.107 9.155E-04
2 463.1 7.93 -8.03 0.0171
3 24.14 13.39 -21.43 0.554
4 5.37 17.31 -38.74 3.21
5 2770.6
ALL PARAMETERS ARE FREE
*- FUNCEME *-
FIG. H-03

— i P . S — . S ——

TRANS. RES.
(Chm-m~2)

2187.6

3766.1

306.9
95.02

TRANS. RES.
(chm-n~2)

12.73
3673.3
323.4

93.11

=
bt
o
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-------- - MUNDO17 ~—r—em———c—eeee————~ PAGE 2

FITTING ERROR: 8.287 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 1257.2 0.0444 -0.0444 3.535E-05 55.87
2 495.5 7.48 -7.52 0.0151 3707.9
3 40.20 12.25 ~19.78 0.304 492.7
4 4.26 15.26 -35.04 3.58 65.06
5 2803.7

ALL PARAMETERS ARE FREE

FITTING ERROR: 8.251 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm=-m~2)
0.0
1 1489.5 0.233 -0.233 1.565E-04 347.3
2 432.4 8.61 -8.84 0.0199 3724.8
3 14.17 14.58 -23.42 1.02 206.7
4 6.80 19.60 -43.03 2.88 133.3
5 2734.5

ALLL PARAMETERS ARE FREE

*- FUNCEME *

FIG. H-04




L #

b wn =

MUNDO17

FITTING ERROR:

RESISTIVITY
{ohm-m)

1349.5

466.1
47.51
4.87

2698.1

THICKNESS
(meters)

0.0954

7.59

9.64
18.58

ALL PARAMETERS ARE FREE

L#

E b= WpE

FITTING ERROR:

RESISTIVITY
(chm-m)

1388.8

459.0
13.62
5.88

2823.9

PARAMETERS ARE

8.212 PERCENT

ELEVATION LONG. COND.

(meters)

0.0

=-0.0954

-7.69
-17.33

(Siemens)

7.071E-05

0.0163
0.202
3.81

8.316 PERCENT

THICKNESS ELEVATION
{meters) (meters)
0.0
0.111 -0.111
8.40 -8.51
17.31 -25.83
16.45 -42,.28
FREE
FUNCEME
FiG. H-0O5

LONG.

COND.
(Siemens)

8.008E-05
0.0183
1.27
2.79

PAGE 3

TRANS. RES.
{ohm=-m+2)

128.7

3541.5

458.3
90.60

TRANS. RES.
(Ohm-m~2)

154.4

3859.2

235.8
96.74



L #

& wn =

FITTING ERROR:

RESISTIVITY THICKNESS

(ohm-m) (meters)
1379.7 0.109
459.8 8.15
20.57 11.24
12.99 41.53

2771.5

ALL PARAMETERS ARE FREE

L #

E e wn =

FITTING ERROR:

MUNDOQ17

8.375 PERCENT

ELEVATION LONG. COND.

{meters) (Siemens)
0.0
-0.109 7.918E-05
-8.26 0.0177
-19.50 C.546
-61.04 3.19

8.166 PERCENT

RESISTIVITY THICKNESS ELEVATION LONG. COND.
(ohm-m) (meters) (meters) (Siemens)
0.0
1359.5 0.0967 -0.0967 7.117E-05
465.5 7.88 -7.97 0.0169
28.71 17.30 -25.28 0.602
1.50 4.83 -30.12 3.21
2762.9
PARAMETERS ARE FREE
* FUNCEME *
FiG. H-086

TRANS. RES.
(Ohm-m~2)

150.7
3749.2
231.3
539.9

TRANS. RES.
{Ohm-m~2)

131.5

3669.3

497.0
7.28

000172



L #

1
2
3
4
5
ALL

L #

1
2
3
4
5

FITTING ERROR: 7.167

RESISTIVITY THICKNESS ELEVATION

{ohm-m) (meters) {meters)
0.0
1370.0 0.103 -0.103
462.3 8.05 =-8.15
22.51 14.15 -22.31
5.42 17.73 -40.04
44289.1

PARAMETERS ARE FREE

FITTING ERROR: 8.292

RESISTIVITY THICKNESS ELEVATION

{ohm-m) (meters) (meters)
0.0
1372.8 0.104 =-0.104
461.9 8.02 -8.,13
24 .57 12.71 -20.85
5.40 17.00 -37.86
204.4

ALL. PARAMETERS ARE FREE

*- FUNCEME
FiIG. H-07

PERCENT

LONG. COND.
(Siemens)

7.573E-05
0.0174
0.628
3.26

PERCENT

LONG. COND.
(Siemens)

7.592E-05
0.0173
0.517
3.14

---------------- MUNDO17 m——=————m—————e———— DAGE 5

TRANS. RES.
{Ohm-m~2)

142.1

3723.9

318.8
96.22

TRANS. RES.
(Ohm-m~2)

143.0

3709.7

312.5
91.96

G173




FITTING ERROR:

MUNDO17

Oy p—— — —————— e —

8.266 PERCENT

- L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
~ 1 1339.2 0.400 -0.400
2 456.0 8.08 -8.49
3 21.65 13.61 -22.10
4 5.62 17.69 -39.80
5 2764.4
- ALL PARAMETERS ARE FREE
FITTING ERROR: 7.933
) L # RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0
1 1340.7 0.376 =-0.376
2 456.2 8.08 -8.46
; 3 21.73 13.60 -22.06
4 5.61 17.68 -39.75
5 2764.6
ALL PARAMETERS ARE FREE
* FUNCEME
FI1G. H-08

LONG. COND.
{Siemens)

2.993E-04
0.0177
0.628
3.14

PERCENT

LONG. COND.
(Siemens)

2.807E-04
0.0177
0.625
3.14

TRANS. RES.
(Ohm-m*2)

536.9

3688.9

294.8
99.53

TRANS. RES.
(Ohm=-m~2)

504.6

3690.2

295.7
99.26



——

---------------- MUNDO17

FITTING ERROR: 8.188 PERCENT
_ L # RESISTIVITY THICRKNESS ELEVATION LONG. COND.
(ohm-m) (meters) (meters) (Siemens)
0.0
1 1496.5 0.110 -0.110 7.367E-05
2 456.9 8.47 -8.58 0.0185
3 13.57 16.57 -25.16 1.22
4 6.00 16.88 -42.04 2.81
5 2792.6
- ALLL PARAMETERS ARE FREE
FITTING ERROR: 8.190 PERCENT

L #

1
2
3
4
5
ALL

RESISTIVITY THICKNESS ELEVATION LONG. COND.

(ohm-m) (meters) (meters)
0.0
1218.0 0.0960 =0.0960
469.2 7.48 -7.58
49.84 10.02 -17.61
4.70 18.02 -35.63
2734.9

PARAMETERS ARE FREE

* FUNCEME
FIG. H-09

(Siemens)

7.887E-05
0.0159
0.201
3.82

PAGE 7

TRANS. RES.
{Ohm-m~2)

164.9
3873.8
225.0
101.3

TRANS. RES.
(Ohm~m*2)

117.0

3512.8

499.9
84.82

Now17a




0 Sy e s s e ks e il S s Wt W

L #

U W=

L #

1
2
3
4
5
ALL

MUNDO17

FITTING ERROR: 8.261

RESISTIVITY THICKNESS ELEVATION
(ohm=-m) (meters) (meters)

0.0
1371.9 0.106 -0.106
461.2 8.29 -8.40
14.81 19.06 -27.46
4,46 12.57 -40.04
2893.3
ALL PARAMETERS ARE FREE

FITTING ERROR: 8.368

RESISTIVITY THICKNESS ELEVATION
(ohm-m) (meters) (meters)
0.0

1370.9 0.100 -0.100
463.4 7.70 -7.80
44 .77 8.21 -16.02
7.06 27.10 -43.12
2603.3
PARAMETERS ARE FREE
* FUNCEME
FiG. H-10

PERCENT

LONG. COND.
(Siemens)

7.760E-05
0.0179
1.28
2.81

PERCENT

LONG. COND.
(Siemens)

7.343E~05
0.0166
0.183
3.83

TRANS. RES.
(Ohm-m~2)

1l46.0

3825.7

282.4
56.22

TRANS. RES.
(Ohm~-m~2)

138.0
3570.5
367.9
191.6
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FITTING ERROR: 8.194 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) {meters) (meters) {Siemens) (Chm-m~2)
0.0
1 1374.1 0.106 -0.106 7.759E~05 146.4
2 460.9 8.01 =-8.12 0.0173 3694.0
3 25.64 10.09 -18.21 0.393 258.9
4 12.57 42,55 -60.76 3.38 534.8
5 2810.4

ALL PARAMETERS ARE FREE

FITTING ERROR: 8.206 PERCENT

L # RESISTIVITY THICKNESS ELEVATION LONG. COND. TRANS. RES.

(ohm-m) (meters) (meters) (Siemens) (Ohm-m~2)
0.0
1 1366.3 0.0990 -0.0990 7.246E-05 135.2
2 464.4 8.09 -8.19 0.0174 3761.7
3 19.90 23.45 -31.65 .17 467.0
4 1l.02 2.93 -34.59 2.87 3.00
5 2685.9

ALL PARAMETERS ARE FREE

*- FUNCEME *

FiG. H - 11

o

{

1 -
'E_.L
-3
-.1
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ANEXO 4

AVALIACAO DA QUALIDADE DA
AGUA
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FOTOGRAFIAS DOS PONTOS DE COLETA DE
AMOSTRA DA AGUA DO RIO MUNDAU E PONTOS
DE POLUICAO
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MAPA DE SOLOS E FONTES PONTUAIS DE
POLUICAO DA BACIA HIDROGRAFICA DO RIO
MUNDAU
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GRAFICO DOS PARAMETROS DE QUALIDADE DE
AGUA ANALISADOS NOS LABORATORIOS DA
SEMACE E LABORATORIO DE SOLOS DA
FUNCEME/UFC
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