" #

$% &
0



" #



"# 3

'$
& 1
() # o
!
, Y0 %I
* "%/
1! +



*1



%;




. A<= L - 1 #

> - % 2334 2337
! ! ! "
"o " 233< .. " 2343
- 5 !
# 6 ) ! - F( % + #
| + )] + @ ! ) # )6 4A
# 8 - ! #
# % B + # -1+ )
# C ) # ! - !
@ D $ #
%
E ) 9 ! ) D ! ) %
! 1: 8 > 5 %
9! ! %
E | ) # ) ! )
# 4A ! ! 8
> # 6 + - " %%%0;%
E ) /! ) %
S I { # - IC %
I I D I
% . Fol 8 + %
) # .1 # N 6
*B ) ! @
# % / N )




- F
+ %
- !
- x$ -
E * #
G ! HOIl %O
HOI % ! ( %
* o J ! &
#
# 1o I 1 C
6 I+ 6!
A
C 1
*B 1
| @ #
7 # !
I 1 6l -
I I | I +
E $ !
# !+
#
- x|
@ %
E! ! # # -+
% "1 ( 17
8 %




B HK
* # l +
N %
@ % "!
! %
! 7
$ 6! I %
%
I ) %




%

%

%

3

% IC

#- %




6 ) % ! 6
# - * -
) 16 %
# - * # 6 | -
- ) 6 M
s ! I+ S ! '+ | $6 M
# # +%, ! C
! 1 6 # ! C 6 !
| | I 9%, | # -
* ) '6 I+ | |
) 6 M ) !
! %
6 M # bo#- - 6
! - ! H - | ) 16
H 6 1%, # # 6 M ) # -
6 @6 # + S ! 7 #
- - ) 7
! % !IC it # 9
#- 6 ! # !
7T 7 ! ) 6 %

Loy o)y # 1 ( LJ* 6l




G) -) U =) ) !

/ U2330 V )*B ) . * % )+
L) ) WU ) !V #- U |
7 ) ) *B ! ) U- (
1+ L ) -V L %
W Il =33 | 1 -V))4AV I NWU) + UK U
9 5Q< V. Il Y, LoV o)) -
B 2343 2344 53 ! 2= -) Vv
T 2 V) ~ s #- %
) 1)U 1) 1 - VAR !
) o) VooU+ %) Vo1l )
LI ) 7- @ ! ) #- U
% ) ) Y - U
w ) ) ) ! - V) ) - ) U ) 4
V)) U V) ) -V )
- U %
LW ) 1oV )+ )
) ' o)uo) ! ) ) -
V ) #- U %G) IV L )-nvy %
9) + ) - =) i !
! | X X) | )V
L ) ) %
) )V ! \Y ) )
V) ! ) ) ) u ) V
% ) ) \/ # + ) ) ) U %
) L - L! )U !

V) ) #- ) U ! - ) -V %




1 )YV =) # - * VU )V

V))!I %
) #- X V)) V) ! )
V V) ) |-
L+ L LY ! ! ! VooV))
# +%G) | - ) ) ) - !
1L ) ! ) - 1uU -
I 1 %G) ! S) # - L 1U) - ) !
) ) - ) U V)) )V
V) ) 1) Uu %
V ! ) #- L - ) )
! ) ! H N V) ! H  1%9
1) I WU ) ) V #-L ! U
# o+ L1 7 V) - )
-1 L ) 1 % Vo))
9. Vo oL #- )
7 TU 7 | V)) L%

Suv 'u ) I 1.1 ( L U %




bttt

++++++ b R b b

- ++++++++++

+++++++H+ bbb

JF AR R bbb bR b R E

1 i B L e D

1, +++++++++t++Ht b b

" #s%& (" % )
* n #$%&|(l| % %+, e

* %

*%

L e e I 2 L O B e s

_! + u)%& 9% .." % %/v #I#)Ill 0|+
-* "& % % ")"%0 #&% 23%

- 30)| % ) #" &n |) . " & 05 ..).. % % 0

-- % Y#" 45" % # % .%.." "#% )"+)'645"
%&.." %" % %+&'(" % )&." .% 30) %/

% )"

-1 () 45" .% +"3 "' &83+' % .%&% '3 45" ."

% )&." .% 30)'% .% 0 #&% 23%

-7 %) #' 45" % % ' %"/, '+"

0% " +3

- 30) % )&('. % )% M % )& .
%0 % ") < &% 3)=" >

-2 30)% %&& &+ % +'&(." .. %0 #

-A + +&%'645" ."/,'+ . 0

I +% %.%. %%&#H)..%.%
-l@ " #&%345" ¢ ,3.4% %
%&.."
-1 % %+)45" "#% % 4D% % "+% " & 3&% 3
LTOR)" '+ %C &%3&% % +. . 30)'%
- 1% " 45" % ()6 " "3&" "&.

30)%." % )&."

#&% 23%

#&% 23%

3% )+ % % +" % )"

g
V.00 #8&% 23% %

% " .n # ) 34|| ‘93|+u 3u
30) % /,'+

&% 23% % ." )"
& " "&B %

) I3II |)I+ &'I
& 45"." 3% ' %C' &%3&% 3" /,%"

3..%
% +) &%
"% +)&

*1
*1

e o e s arar ot S

1! LR+
! "
! n $
1+ ".%) % LR
1 " %%/ +
1- '38% %' ".% '+ &"
11 "% . 3" % 30)% /,'+
17 "% 30)' % &'( . % 30)' % .%
6./ +++++++
7! ) "+)645" % +9% "

)n% .u <+) &% >

*

#

1*
11
7*

T o I e e e

A
7



7* +) ) (" %&" % % "& 3 ' 45" ?

7 L ?-
7- )" ?;
71 n oy ?2?
77 %")" " ?2A
%% & (
%% & )

7: %" ) A7
772 L) AA
%( **, & --
%( *+, I$ --
%( *+, I$ -
%( *+, -
%( . |/ 0 -

% (% 1 + -
0 8 ++++++++++++t++t+tt b+t b
;! . T+ %&'645" %+ +&%'645"." &' " % ") na
# ! 234 + -
# ! 234 0
;¥ + +8%'645". 0 #8% 23% I*7
# 5 36" #
# ' $ , + $ 7.
# I, 34 3 I7.
# ! 234 8 + $
# *$ 9 34 2 34 + $
%%
# % 34 ; 7. %
# # *$ 9 34 2 34 ;
I7. %

s e L e o i o e oL S SO S A S

8+ttt bbb D)+

) e T S L a4 L LT oL RO
) : e e  an R L L L o

bttt




-1 EF G G
-* G E *G
J 1 | E
- ) EK @G
+3 <( & E- >
--N L E
[ E O GG J
1! E G
E + E < PGGE
i* " E G QIE
G < | & = 1A
1 . E E
< | #% &")" *@!*>
1- G L E
E R E G L S
& E 1!
11 JuU E H
G E <").+ IA?
17 . G [
*@@1>
1;:N®F GE I RO
< P %3%6% *@@1>
1?N%F GE J \
< P %3%6% *@@1>
7! <' E O E EK L
G )
7* <' ! E O O LI 3
+3 H LI (EH
7 GH LI L
7- G E L
71 G G E
77 G E +L
< P H *@!>
7: +E LI G L
H#' " TAA*S
7?7 GEE GE | L
*@!>
7TAN T J L G
G G + +
G LI < P
7'@N T J L I
G L G
G < P%" *0o@1>
71N) H K EH
E L +3 T
7*N%J G OE WL IL
+3 ov EH
< P +."*@!>
7' N T

< P +."*@!!>

1?1

l_
<
-

O

G
o G G P
@
G E G
%) "& *@@1> TA
G

G

E I
T E

OT
%)" "&
G H J <

JU

‘@@1> ¢
P %3%6%

LOE +%

O

P H *@! A
E E EK
P H *@! 21
< P# *QQ@A> ??
2A

E EK L
< P&)%
< P H
' T G M
oOT G I
I % " *@@l1> A;

T G OEO
@) Gl GE

E G E G O
< P + ."*@!>
T IEF WL M
E G E

l@-

EH E G E

*9

?7

Al

A*

Al

A?

@7
@?




p N GG I

<X OYQRX E Y X HY X

*N. G LE
J
; N( G G E
T OS GF +@
- N ( G G E
T E +3
s IN( G G E
T E +GO "
< +3 >
i 7TN. G @G
E G M E
N E LE
+
i ?N. E LE
I EL
AN G G E
E < >
1@ N ( OE + O
;PN ( OE G
;N ( OE . K& E
;TN ( OE E E
i 1-N( OE E
11N, G G G
17N I E
+r< G *>
S\ G G G
1?7N. NG OE
IAN. G G G
*@ N . NG OE
;*IN . G G G
**N NG OE
*N. G G G
i *-N. NG OE
¥l G GEO V L
E ) <? 1?7 N '3 %&> .
*7TN LI G OE G
%N Ll G T
*?N EL O\ G
o J L +3 G OOE
AN G
G L G
;@ LI G T
1Ll G + O %
% Ll G E E &
; LI G K& E
;- LI G E *AG
1 Ll G <( X
.7 Ll G E *A
o Ll G #L *AG
:? Ll G #L G

E L +3
Y/XJ KY X EY+XE >
@ EJ
J E E
<L E +3 > A
J E E
J E E
EH WL

%EV G
G
G
& E G
G
G ! * 11
E +@ < G I>
G
G G 117
G -
G G - 11?
G17
G G17VY%7@
G, ? 17
G G ; I7*
'@ *@! %
G OE Z[[[ o 17
*A G 1772
El *AG E
T
K E G EL
E E F
G E +3 7@
| *AG E 1?1
EV *AG E 1?
E *AG E 1?-
*A G E 1?71
E
- 2> *AG E IA-
G E !
E

+1:

mn

@

1*1

A

12
1A
1@
@
11

11
117

11?

1?2?
A?

*@!

@




-@ N LI G G E
;-I'N LI G G E
;N E E
G! G +IF< G *
- E O
G! G +PF< G *
D-- E
G! G +I*< G *
;-1N. E E
G
Y E O
G
. E
G
1?7 E E
G_
DA E (@]
G -
;1@ N. E
G_
;1 L G
E IE!'<+@! & #%@*><3 O Z*
1*N IEP IEH E J
i R G
E IE*<+@! +@A><3 0 Z*@!
:1- IE*P IEH E J
;11 L G
E lE <+@! +!I><30Z7*@
01, L G
E | E-<+I* & #%@-><3 0 Z*
;1A LI G
E IE1<+!? +*I><30 Z*@!
;70 L G
E IE7<+@! +17><3 0 Z*@!
?! IEJL G
JI F L +3 N%#

L

L

L

E

@@ " 7@

G

+@!

@ " Zr@!'>
+@!

@ " Z*@!>
@@ " 7@

G

@ " z*@!">

@ " Zr@!'>

E H

N

J

)

Z

E

E

E

E

E

E
E @7
G
G
G
G
G
G
G
G
G
& #%@*
+@A 7
E
*A

*@1

gl
*!*
*!*
!

g
*!_
*!_
*11
*11
*IA
**@

**1




KS

E

*A

@G

1?1

) EK

x
1 1

L

P

=

G M E
LE EK
OE E S
G G

E
T

G O V
%

i

—
W w

—
©
* .
LU
O
W -
3 M
@) o b
oo
—
G E
N
o
\Y
I.EH O
—uw o
T LU
LU
L A
—_ L]
w og 2
— H
W
((Ul.
f— +|
-~

ww Swo

o odod o JIFIILT VS

I
I*_

<7T@>

E

EH

L

We oOagt

I*1

<@@1>
S

E

<IA?7> (

OEO G

1*?

-
L
o3

==
0o

W W Wl
o oFoJododood ooy o3

|-*
-7

>
>
>
>
>
>

==2=2=2=2=
(O ORONORORV)

111
111

+% < +1@ .+!!>
G GM G<+@ +!I>

G GM

=8 >
8 >

111

<+l@ +!I>
+ <+l@ +lI>

G M +l|

G GM

8 >
=8 >

IA@

111
171

L

Vv

H J
G <3 +@!>1J

& E;*@ (E

K
& E ;* (



*@7?




J

%




) 1
B I # ) H*B
47 #
# 6 H.1 | ! I+
(
B *B ! #
! ! ) )
I $ @
HB,".9 23351%
L I 6 @
1
# | 6l !
! !
# 6
H.1 233Q1%
6 *B 6 0
!
! # ) ! 6
#- 6 # -+
HB T* 4<05|
T H*  233A1%
* 1 H233«
- I !_
#- 6 #
C - H4<<2| *

H23441%

4A



* H2344|
) 6

- %

H . 2342
<Q !
* H23441 )
5A L

# @

7
H,

) H2344

8 @ -
# -

H233QI

H4<<2|

I+

#

# 7 03z

)6 8 -

AQ T
23421%

6 I'H

20T %

40



@

1

1 H233<l!
! ! 6
# -
6 )
D # -
) H2344]
H233<I -
7 *  H23441 '+
7 A |
6 - M %
H233<I #
-+ 6 )]
#- 7 6
C H233QI
6 @ #
# - C
[ |
M )
+ M ) !
)
Il
!
6 -+ 7
!
- D
# -
| )
7))
H4<<Al #

%

*B

1y
18 B #

1y 17 6

%

W) H2332I #
# )
%

D

4<



) C |
7 C
)
- #
%

23



24



)

6

*B R

H 9l

22



I 7
4 *| # I 6- R
2 I 6 M R
5 6! # !
M R
2 I I 1+
! 6! 6 M
Q ! 8
! 6! 6 M R
= | - #
*B R
A 6! ! !
O 6! 6
< * + ) # 6 M
-V #) !
43 [
J¥IR
44 D
42 I+ !
45 1) #

6!

N -
! 6! - # 6
'R
1! 9F
| ! 6
6 R
M IR
| I R
7 # - H
) ! R

1%

%

25



'$ o9&
#
$ # #
$ ! *
+#
$
) 9
)
$
% &
%
$<= 2)> EF G

EH

2?



' R

M
H 1BGI% ,
71 -

*B i

*

@ | 2343 -
| 22
HG | ?2%4 2%21% .
! HB1 | 4Q7<Q 4 H 1B
M Q3 -
)
- 40
2343 HG ! ?%2

) + !

# 6
") R !
H233<I )
*  H2344IR !
R 1 cC
| | 6
1! B GC
I D # #
# !
C H
% # 7
6! $
+ $ - !
!
+F 6
25 -
G 233Al
# = Q2 %
! %
?%21% B - !
%

H2344IR
R
R

O*

2Q



2Q]

+ 8 .1 %
H=33lI | - D $
! 53<H + | 1 @ Q3z
% - I 4 C .1 #
-8 0 HH 1l 23331%
- f 6 - - #8
# L 2Q]
% * - 6 )
! - 50H I %




212) NE G G KS L +3

@ $< E=$ # 18$&=
& $A & BI$%CD & FGH <$&= &$8= FGH
* 34 ! ) 22Q Q0=34Q| A0?03?= 0320073
*32 * F4 53 QO= =<? | A0?03=B AQ5 450
* 35 * F5 2Q QO= 50Q | AO?AQk<  AA2 $5Q
* 32 2 7 - 23 QO=52A| AO0?<3E<  A?24Q2
I x P 7
*3Q I+ Q2 Q0==20 | AO?0A34 A5? QU<
* 3= E N QOA3=5 | A0?0<50 A4Q 3<2
* 3A +F +F P E 50 QOA3=5 | AO?0<50 A4Q 3<2
*30 5 ! D "& o) QD=7Q?  AD?<Q43 |A44 200
# PH#
* 43 1 < QOA=5=  AD?<?5A |A42 Q2=
/ # P#
* 44 1 < QOA=Q<  AD?<?52 |A44 QA<
* 45 7 % o) QOA225  AOP<A<?  A3=5=3
* 3< I G = QO==<< | AO?A45A A2=5=<
* 42 4 ! ) 2Q Q0=2?5| A0?0Q50 A=5=03
* 47 7] s 11 40 Q0043  AOPAQOO []A523=5
*4Q . * 47 - 4Q Q040=Q  AO0P0233 A5? 424
* 4= ( * ) = QOA3QA | AO?0220 A23 7?0
* AA /I $ ! 53 QO=A=2 | AO?Q50Q AQQ D35
* 40 & s + 23 Q0=3<0  A0?0QQ20 AE? A=3
* 4< * F2 23 QOA 4QQ | AO?Q=?0 A5A QO?
*23 * F? 53 QOA 2Q= | AO?=355 Ab5=42?
* 24 B F? 23 QOA2 =Q | AO?=40< A2<=k5
* 22 , F? 43 QOA3 57 | A0O?=437 A2=2Q-=
* 25 ! 4 QO=EA?  AO?RAAA  A2= A?Q

2A



L&

TasE

—Ta54

—THS2

=TS0

—TB48

—~TE4E

=T

=TR42

ESCALA GRAFICA
o 0,5 1 2 3 i
TR4D = Hm =740
Projecac: Transwersa de Mercator
SADGET - Zona UTM 23K
82 564 586 560 550 592
CONVER 35 . s v .
VEWeHE DE,SA Universidade Federal de Minas Gerais
Drenagem  E=eNeMe i PPG em Saneamento, Meio Ambiente & Recursos Hidricos - SMARH
= Principal =1 Area de astuda E"'w‘ Departamento de Engenharia Sanitdria e Ambiental - DESA
Secundiita ) Fuses & irsde

s Smiema vano

& Lagos, lageas @ Popo de moniloraments
COPASH

Projeto Embrapa - CNPMS
Convinic DESA - EMBRAPA - COPASA

—— Fairavisa Apoio CHPg
ENECUTALE Pove e pesE
Fabncio Peraira dos Santas Pomtas de amostregem de solo Cartas tnpografican do 1BGE; CPRAM Projata Vida;
i S - - ki Mae ¥ Al a Earth; 1
Fernanca Alves Carnaira 151 A6 072013 a Tapografia SHTM - [NFE.
$<= 2° G E 1?21 J 1 1




?12' J 1 | E
. #F HI _ J"!
@<$é E= IfGH F=# "L &=G> 57H !&Ifg‘H HRK&SB
<$&= &$8= FGH
! A@@ 1?2777, ;?2-71-1 * 1 *7
* Al@ 1?2;%1* ?2-7'1?1 *1 P ?;
1@ 1?7,@ 7 ?2-7'@* ¥ 117
- 7TQ@ 1?271A ?2-717? @ 1@
#! 71 1?.@;1 2-2%A @- 1?
# 7@ 17;* 7-7@Q; @ 1@
# Al@ 1?1A!- ;?2-All? -@ Al
#- 7@ 1?27 ;; ?2-?2A7 0 7? 7
+1 1 1?27;1* 210@@* @7 I-A
A -*1 1?? @7 21@7;! .@* -*1
X @@ 1?7A;? 21@!7 11 '@
-l@ 1?2777 21@1A 17 -1
.- 17@ 12;1;! 21@-@7 ; 17
%! @ -@ 1?71 ;* ?2-?21A1 ?7@- @ -
%1 @@ 1?A ;?-7-- ;! @
! 71@ 1?2;7%; ?-A- @ *? 7-
* 17@ 127~ 7-A-@ Q@; i
17@ 1?1;1A ?2-A?;; q& 1
"#$ #%&'()*'$
J $6 M + H42I 2343
2344 ) ! 2343 2344 -
+ ! 6 M
53H | I 1+ 6 *B HG I ?2%5 ?%51%
* 7 1 H G1.34 G1.32 G1. 37
# - 6 M -
- I+ C #
*1 %
* ! # ! 6
7 ) @ I +
! ) ! %
C H #1 #
! # - I $
| # D -
# 1 # - # !
- % IC C #

2<



7 *3A +# C 6 C
- H !l - %
, 53 ! ' 22 !
+F 0* M M Q3 R5 !
Hi#t 1 M 233
R 2 @6 7 6 R 2 H 8 1%
L1+ 6 G !? %5 !+ 2%5%
* . @6 ! #
B Bl 4Q?<Q2 H1BG 2330l - !
H2I) - - @ # %,
#8 - I ! + 6
$ ! I 6 % IC L #

Bl 450<Q H 1BG 4<<Al =743 *.G.1H4<0 Ol1%

G D ! #
# 6! I+ # '
, I - I I R
| 7 I 6 6! - #
R
- I - # - -
6! R
6! . | I + -l
I 3720\% -1 6
! C 2 R
G - + 7 C I C
! - - H? " 2la* C 6!
H TWWTW. 2330Q1%

53



?212* N) EK @G J 11 L M

@ $< = $ # 18$8=
& BI$%CD & FGH <$&= &$8= FGH
* 34 ! ) 22Q Q0=34Q] A0?08?= 033Q?3
*32 * F4 53 QO==<?| A0?03=3 AQ54450
* 35 * F5 2Q Q0=50Q@ AO0?AQ<< AAP<5Q
* 32 2 7 - 23 QO=52A | AO0?<3k<  A??240Q2
*3Q E 7 ! Q2 Q0==20 | AO?0A34 A5? Q4<
* 3= E = QOA3=5| A0?0<50 A4Q 3<2
* 3A +F T 50 Q OA3=5 | AO?0<50 A4Q B<2
* 30 5 L) A& o) QO= 2Q? | AO0?<Q43  A44 200
* 3< I G = QO==<d<  AO?A45A A2= 5=<
* 43 # # 1 < QOAE5=  AO?%?5A A42 Q2=
* 44 / #  # 1 < QOA=Q<  AOP<?52 Al4 QA<
* 42 4 ! ) 2Q Q0=2?5 | A0?0Q50 A=5]=03
* 45 7 % o) QOA225  AO?4A<? A3%5=3
* 47 73 Il 4Q QO =043 | AO?AQDO  A52 B=5
*4Q . *4? - 4Q Q0=0=Q| A0?0233 A5? 424
* 4= ( * ) = QOA3QA  A0?0220 A 232720
* AA I $ ! 53 QO=A42  AO0?Q5 0Q| AQQ 035
* 40 & !'$ + 23 Q0=3<0 | A0?QQRO A=? A=3
* 4< * F2 23 QOA4QQ] AO?Q=?0  A5A QO?
*23 * F? 53 QOA2Q=| AO0?=355 AB=#2?
* 24 B F? 23 QOA2=Q| A0?=40< A2<|=<5
* 22 , F? 43 QOA35? | AO0?=43? A2=20Q=
* 25 = Q 0==A? | AO?QARA A2=7A?Q
*9 G 4 < Q0=004 AO?0=0A A20 QOQ
*9G 5 5 QOA54?  AO?<POO A | 4=7Q4
"4 3Q Q0=723| A 0?QAQh  A2=444
B *4 H 420l 2 QO+4?= AO?3<A3 A?A5Q0
G1l.4 H 44Ql 9- Q0=Q5Q | AO? QA?A|  A2=50p
G1.2 ! 9- Q0=573 | AO?<AAA A3< QQ5
G1.? Il 9- QOA533  |AO ?7<A<O| A3=5=1

54



ESCALA GRAFICA

a e 1 2 3 i
A~ Kim TR0
Projacin: Transvarss de Mancains
SADED - Zong UTH 23K

] L] 1 I ] 1

S8z £ 1] sen 285 sz
CRNVERCOES Universidade Federal de Minas Gerais
Drenagem o osoms G FPG em Sancamento, Meio Ambiente @ Recurses Hidricos - SMARH

=== Prinzipal £ Area de astudn

Sacmdi=n D Porm de momismmanio
B Lagus, bigoss @ Poro de podugis da EMERAPS

Fis Bislwro vinis @ UEE L T BT

— Finfiiish ® Cismma

EAL RIS ]
Fatricio Peneirs dos Santo |

Empe

Departamento &8 Engenhana Sanitaria & Ambiental - DESA

Projeto Embrapa - CNPMS
Convinig DESA - EMBRAPA - COPASA

Apaio CHPg

B (-8
PEEOE 08 Feraloramanto da ﬁ;h.ﬂ' U DEr T ot bopagrafaar do JGE. DFRHA Prijetn Wida)
AT AT [>T sty ! Drenagerm - Ramtkcigio peic gm Earch
Farnanda Alves Carnake L:50.000 o7AoLE | o Topografis SHTH - IHPE
$<= 2* ) EK @G L M

52



2
343
!
% y 6!
_- #
Ny
6!

2047 | #
:

*
*
I
?%
02%4
|
H_
=3l

| @
7
! +
!+
|
6! 4.#-
%_
)

55



c

)

*B

H4<041%

4AH + |
- )

=333 53 LO 53

:3g

G

l +

7

"#$ #%&'(()*'$

I ?%7?

3329

*Le

6!

34Q?

I+

%

5?



2122 E G M E L M
G O V LE E K
. o -& 2 g
$(),'&( -.$. 201, 28 . ! *3-4 5. 2& .
1 T( 433 G9G ., ,, -332B 25231
G I **1 5
Il T( 433 G9G .(, ,, »332B 25231
**, 5
Il T( 433 G9G .(, ,, »332B 25231
**, 5
Il T( 433 G9G .(, ,, »332B 25231
7 **, 5
! T( 3[3A?2 F P 54441
16 T( 3 33A3 F P 54441
* T( 3 33== F P 54441
* G | T( 33405 F P 54441
- G ! T( 3%35<3 F P 54441
8 G ! T( 3823 F P 544 41
8 T( 3335 % F% T" P 5447 *
18 T( 33335 b F% T P 5447 *
6 T( 3334 F P 54231
6! T( 3 4<3= o* P 54231
C T( 33303 g* P 54231
6 T( 32023 g* P 54231
T( 4 2=33 o* P 54231
c T( 3 3453 . 9* P 54231
! T( 3Q G|'c | B, 5 P 2Q33 * *
* \T 343 I C 20431
AC H*I
* 2Q *1 C ! 24231
+ G | T( 233 G!C '.G 2573 *
> T( 33332 % F% T" 5442 1
T( B 33==3 04 ] ?Q33B,5 1
B T( B 3 3543 I C ?2Q33 B, 21
! TC 2 33Q03 | *(,*1] 2033 2 *
I- T( 35Q Gl1* 2033 ,?.
G + G 334 G C 2453 1
| ?
BM8 T B 323 G!'C ?Q33B 1
| ?
g |8 T B 3303 G!'C 5y o ?Q33B 1
! 23 " C 2073
! T(
G HGI
- G ! T( 3343 *(lo * 2Q33] .
+1 T( * ) 433 G'C . =%32<
* T( 33343 o* . =%3?0
+ 6! T( 433 G'!C 1.G | =%35=
* %
! T( 330= IR . =% 3?24
9 +h33Q [ 1 C . =%320
B 8 T( B 3344 A1 C | A%33=
!
ijh 1 H T WWTW. 233QIRi,jh
! ! ! ! J! & HO J1 * )

H,

4<<Al%




L"#
N I+
LT -V 7! I 1+
6!
%
* # ! !
! 11 C I+
! G -, !
7 G # 6
C -
6 *B ! 71
t# 1%
% "H# & "H
0
I F 7
6 M 6 !
I # 7 -
# -
I I T %
! 8 $ 7!
I $ !
|1 M
6! + IH +*k + |
0 - # 6! M
6! I+ I
1! O9F

6!
H . .G 233Ql

Il#
-
! !
6 M !
2343
* 0 [ -
- 7
-8 7
# "B H !
! 6!
+ | 8
- I |
6!
| | H
6! ¥, o0, H#
I I +
1 H23321%
Loy +
6! | F %
H . ! P .%B%l
# H?%41




H?%4l

B # I
9%B%HZI h .! ! [ 1! 9F R
L # I R
M H* s , 22 B, s *I | # |
I %
- ! 6 ! F
* (I H4<O5l # | !
* 1C 6 G ! 2%Q%
2123 % OE E S G O EV
* #8-6-.$. 2&(-/$ 78 9/;: Q3 233 Q33 2333 12333
(($.,-44,6' 7<: 53 43 0 ? ?
T (I H4<O05I
* ! ll# + ,
-.10
* D [ #
H?4l - D H22 k 4 +F k40 |
|+ [ @ # ) 6 -
- !
%
! 6! # !
- - - # 24 - D %, | #
- [ C
M ! ! #
# ) %

5A



- KW . ! - P+
) ! 6 *B
"y ) I+ H4<<=| 0 H233QI1%

‘1H 1o ! # o+ )
6 % * ! 6! #
I # I 6 + 7 !
c ! 7 ',c,c, 2* 2, B 2
1
2 3 4
B ) > 6! #
C ) 6# - 1+
- H
7)) # 6 %
B C - | + !
| [
$ # $%
6 *B %
I+ 6! ! H I I+
! =%4 H23351% *
|+ ML # C -
$ (
% % M C !'#
I 6 # -
C C ) 6# #
* +# %
1 | I H |

H4<A5 4<0=IR




6 M - - 6!

' F I+
2343 2344% . 6!
M
-18 % -
M I+ 7
# $ @ - B! #

H4<O0QI # # C -6
! ! % B

%

Hc | "m! H2332I

* +H# %
* AC
G (1
H1% G M -
IC 7
6 M
I I H
1
!
! 7
)
- ( 1'$ 7
11 %
# 8 D
) -
+
H233QI1%
I 6! #
SB G cc
H TLI
I+ -

% B

*+#

5<



6! - # 6
H
16 ; I
6 I
%
$"# 7
8 7
6! 6 M H
I I
-V # %) HA<<AI
- %
6 -
- 6
6 M %
- I 7
Il# 0 II#
! 6l # 6
'T)
JH S G (, 4<<<l
7 ) I
%
II# II<

7

%

- C
4a 5Sa #
| -
=%4 H2335I
6!
- 6!
|
|
!
- D 7
- !
H I
*B # 1 6

67

?3



I, (W_ Hd<<=|
*B

Vv

%

%

43%3 H234

6 M
) H2344
D

3l #

+ D
6! -

#

#

! +

24



- F

6

1) %66 C

IT) C #1!!
H.G 9B, 23301%

# H233QI 6! )
# 6 M
| # ) %

) # %B !

(I H4<O5l +
) !

#

)
D

) -
# 6
- %, )
D + C
) # # 6
H BG, 2330I1%
# #
) # C 8
D
!
8 - #
M # -
6 M C
6
# -
I D
M
-1 -
-6 % |
D >
H . ,G 233Q1%
% .
1) %
+

?2



HeB1 + Hc 1%

+ -
M I % . -
# # 1 6 %
)V + H4<<3|
) # -
-1 6 7 8 !
- | # !
! 6 6 % B -7
- # !
6 M @ 7%
) H233=I
! #
6 ! 6
I T 7
- %
! 1 6
6 T) # ! 6
- I C
C) H2332I )
# - !
-7 M %
1 16
[ D # %
#
1%
- -1
6 M D
! - #- % B
6 6
- # ! 6 H BG, 2330l

%

?5



+ IC %

M > C %
!
] L7 !
- ! Lo 2 !
[ % k gk 2
| I
# 6 %. I C
6 6 b
1% | |
I> ! I # - 6
i ! 6 # 7!
M 1%
! -
# 1) % G
| 4+ + % T
) ! ! |
# _
16 ! ) I>
¥ 2 +
= (>(-".$.'4 ;4-1 ?#;,-1%4
D H23301%
D 6 M
6! -8
* #8&-6-.%." ' 2&(-/$@
- C I G

IC

H*l C

%

%

2?



#(AS@o0 -
6 | +
x 1 0.

6!

+ h433H

B#1U
+ h

I'D
6 * 2k B k * 2k
; # 8 -
- C -
H
> nT
- 6!
! 6!
- + #
+ 1% o+
T2? k* T?3lI
**' 5R
C R
6!
) F
D # I #1
k IT®%
- 6 F
I A6
A%

T
ha43 =T

2Q
T h43

T %

HQ4I

HQ2I

?Q



-C 6 [ C #! % .6
F H 5 H* 5 H*, = C [
# | I D I 9%
! 7 6 C !
C 8 - # D '
* 2H#%l Kk, p 2% s HQ%5I
7, sH#%Ip “k * 5 HQ%?!
* sp Mk* s? HQ%QI
* ! H233Ql > D + ko
D C 6 I % .
6 M ! QQ 0OQ !
# H* 51 C %
, | | I I # I
$ - 7 DT D D #
@ 6 I + %
/$-*9$' 'o - # 1 6 I
6 I+ 6 % . ! C #
M 6 # % o #8
T 8 17
- Hg | T( ** %
I H233QI !'! C '
Il H T(1h4337qiH *, 5 ITH=472lj k iH*s? IT=3j k iH, [TH274Aljr HQ%=I
B # I
i*  sjh T(R
i*, s2jh T(R




i, jh ) 71 T(%

6 M !l C !
) 7! - - F % !!

! $ ! +

L%

& # 1 ) 16 LOHrx, g
Il 7 #

N 6 M % !! Il 6 C7 T(

**  5H | ! 6! 1%

= *A8-&H-*8'4 -B*-| 4 >(-*[->$-4

B 6 M M !
F % | F # 6
M # | %
C - - !
* (I H4<Os5l H23301%
3&- *4
5- 7% & C L] 6
M % I $ ! - R
7 I # # C R !! ! - |
# I %
’ I - I 6 M -
) | 1 1o -1 HB - !
[ 78 % F C !
61 1 | 6 % 6 !
6 M +
# - $ D - %
| 34 433 T( 6 M %

?A



&344- 7D%', 6

# 6 M !
cC # %. 7 ! C
- | # - 6
F %
., 6 C 16
! 6 H !
6 ) !
( 4<0O51%
B 6 6
# # 6 M -

! 4 Q T(H BG, 23301%

3/-7% ©' 6 C !
I G %, 6!
6! H**
6 ! 6! | +%
%

! 6! H* 6
1%

6! 6 % ! !

43 T( 6 M !
23301%

$"*24- 7" Cr . C [
1> 1 | #

-1 - D
6! H** 5l
6! I 34
43 433 T(H - BG,

6! cC
6! @6 c C

?0



- ! F H*G,9 (( 4<05l % J !

8 ! # 6 % ,
- C - # ' 1 !
*| I 7 I ) %
/ 6! C 61 1+ + ! 6 %
, - %
6 C 3?2 4= T( 6
M - # C I 4 2?3 T(
H - BG, 23301%
C7n - 7 Hs3 5 T(I #
6 %, ! - *H) 7 - 1 C 6!
78 -C H t\i # C 1> 1
- 6 %
D - 3 43 ! 3Q 6
% * Q O + ) Q3 %. 6 6
) 433 6 I % B )
! - - HI ! 78 -1
) HG 11 4<<?1%
E*- *4
(&7 ' 6 6 ! 43 2Q3
T( 6 0/0’ | I C I> | 6 ! | |
- %B 7 + 6 % )
| % | 1 # |
6 # -
! 6 M 17 %
6 M ! ! - 433 T(% /6
6 ! 40%333 24%333 T( )
223%333 T( ! H 1% | I C !

6 !7D %




#F$&47 ', - H, Al 1> 1>
7 I- F H, al 6 H1, A% . 6 I-
6! H*, 4%Q33 T( ) CA%233 T( 6 ! %.
cC M - I
I C 6 !H BG, 23301%

, I- 6 # ! ) 8 S
17 - +!1 R$7
7- ) - R $
I H - *G,9, ( ( 4<051%
6 M ! - - 433 T(
! - , 22, 2% H4<OQl >l
6 6 S2 $ 16 > %
-1$(% *$& 4 7 2 IS(%*$& AT L 8 #- 6| $
! %, » -C %) ! ! %,
H - *G,9 ( 1%
: H*, 51 7 + 6 C
- 6! H* x 5l% # !
H*,  &IC- > 6 F % 6
# 6 7 % -
# 05 ) # 7 H* G, 9, . ((
7 6 D | 43%
-&($& 47 L I # % 0 !
! 6 H1,W. 4<AO BG, 23301%
, 6 - 1! 7 C M Q T(
6 M ) H
- C 17 C 1%
, C -+ 8
D 78 ! 8

Q3



H 8 M F 1% HB, 2|

6 M ! | 34 43 T(
cC 6 ! ) 43 33 T(% 6
4 T(H - BG, 23301%

=+ *A&-&H-*&'4 -B*-| 4 A'H*3(- 4

, F 6 6 M D
7 47 ! F % C |
- # 7 1 I %
F 6 ! )
H2330! * (! H4<O 51%
#ox-7: ', 1 C | - I C-
! I H* G,9, (( 4<051% o !
! ! - - ! 7
) 7 I H7 ! 1%
B 6 M - ! ! C
- # 6 H .Bc( 4<OO0lI'
|1 5K u?3R
1= 17 1 + ) 7 ! 1 2Qu u=Q%
B -7 6 ! ! l + R
I H, 1 - | A%
S T7- ) @ ! ! )
# - 6 M % - H#
- | | H’ ??| | $ | |
# IC 7 | ! # -
) % 7 8 - 7 )
| H’ 2|%’ | -1

Q4



- ! 6 M %,
# +H, J# C
T( 6 M %B 6
! ) 433 T(%

, 6! P

%G 6!!

- # %G 23

8 - D

6 rc !

% .7 I #
D # + !
I'C @6'! ' D

7 Hc B. ,B 23321%

D
C 11 |
# 1
_) 6
C
%
M #
_I7 6 C -
# 1
# ! 6 M %o
# #

Q2



4 - !
.G 233QI%

%

V7 #

k 1p *k
# 1

[€]°[D]¢
[A]*[B]*

6! !

H233Ql C -
# - #

C

X IX H .(,
6l 1)
C % M
17 +
H.S.( 9.9 23301%
! $
R @
6 - R !
71IR D -
-) IR H 6
D I R
#
¥ #
# 1# # |
I+
HQ%AI
C 1
HQ%OI
8
161 # I
7 C !

Q5



) % C #

! #1 #

! #- %

+# C o1

Il

% -+ C

6! 6!

[ H 9%

D C 7
# C + 9 11
9h4 )Y #! R
914 # )6 R
9s4 # )6 %

HOl |
I # 1 M
)6 # !
R !
H
B >! 8 I+
) # C

% , C

G

[ HO |
HS1 @'9h 9TS %

$ - -
H J. 233Q1% +
#
1 C #
.G 2330Q1%

J* + !

%

Q?



M 'D # % +
+ D -
D 6 M
) #-
I # - -
M - H - (", *
4<<Al%
% . =>117?
, J*H S G (, 4<<<I C
! * @ 7
) # 7
W VvV o # - I+ % , -
D F # # C +
6! ! R
6! ! I
! D # 1
17 - R
! # | I
$ - 6
!
L) # I+
B1 TV
# H2343l| -18
# | lo# -
/ P1 % !
7 7
6 % IC + I I
I # + 1
6 6 H* S BI ,

Gd 9, 2337l

6! !

QQ



! I 6 ) ,
- / -
J%04 - C
# # | /
! , % 6 C #!
) 1 C
| H233<I ) #
M P ! !
Y #  # T
1 1 H233Al
10 - #
H s433 T( 7 Hw=3l -+
HsA3 |
I I T 6
| U ) D -
) # #
# C - | |
M %
* 4 H233=I !+ 6!!
#_
- |
- -
1 H233= + !
M # - C% .
S # ) #
_ C #
Ly # - !
| # 6 | I)
6 C 7
) C

6!

% B )

2 ! %
I
- # ! !
)
| #
%
#_
6 ! D
- 6 M %
# 6
! 7 |+
17 +
M #- % !
- F
D 6 %/6
- ! 6
6
B / #
I
%
) # 6
# 6 M
I I $# C
%
!
# 6
B X x # - .8
) %




+ H233QI +
- 1 6-
/| % 6
) # !
I $# ! !
M
# @ # |
H233QI ! | #
I+ #
) # -l
! ! 8 $
) %
) H2337]
#- 0% !
%
" +H23351 ! 1)
M P11 # -
# @'+ H6
6 6!
6 I 1 IC
S ) UH2342 # |
#- 1 8
; $
- B!
6+ % IC #
# 6! 6
) # -
F #

%

#

QA



I H- 1+ | - 1
| |
! #- %
*| H23421 !+ )y #
) I+ 6 4Q33
) ! 6
y 7 I #
M % 6 +
D - 6
* 5 B *1%
11L) H2344] cC ) #
| ) H
| # 6 M # -
Cl% 6l ! - 8
) # - %,
6 ! 8
L) # - J*
- # # 6
D 6 ! I # 6
R H2l
R H5l  F %
H23441 |+ ) # )
## ! ! # |
6 G U
) # 6 M
+ + 6
6 1% IC # -
8 6 M %B
M C | @ |

)

6 %B
8

6

" H4l

%,

) %

QO



V!

@

6

) #
R H5I
!

H2343l

I+

F

I+

8
% IC

H23431 -

R H2I

#

G) @

[

% ,

Q<



J* - !

S + BL H233<I !+

# ! I #
) H23431 I+
! !
6 #- 11 @ G
L H2343lI
" # o+
Ll $)! %
! - I+ C
! |
K+) )7 % !
+ 6 M
- 1 1%. >
6 7
I'$ 6
) # /11 H233<
! #- 7
! 7 !
6!
$! %

6 M # -
S G # #
) # %
") ! H233<I
# - B 9
|+
+ ! 16
D G

%

6 %
o, 2
M
H !
H233<I
! $6 M
* H233?1 # |+
u - @
! #
# -
7 # - %
I - # ! D
+ H 9 |
6 M # S-1
M #
6! - #
- - M 6
| C |
M
) HO96! | # C - )
+ ) 16
# 6 % 6 M




[ R VS| D I
! ! ) -
% # 6 - - - 6
$ 6 M ) ! F
) o ! - %
! H233Al C 6! !
) # 17 ) #
M #- IM P+
! 7 8 + 6 M
6 ) # 8 6
) # %G 6! ) # !
+ [ ! [ B,
)y # # D
* 2 A
I D # 6 b7
1%
- 1+ # H233Ql # -
D 6 6 H! I
1@ [ | [
! H I I %
( H233QI !! ! F
6 M ) ) 6 (
# - |
D D ! # 7!
# I'D - - %
G H233?1 7 6 M
!
D # # 6 !
! #- %. - #
D 7 # - 1) M




+ N # 6 M ! !
- D % .! # 18 D
-+ # @ I'$
# 6 D # C
D B, 5 6 %
% ( 0
; I C ! # !
# 6 # # - 6 %
# ! 2QZ
Lo HG W, (G 4<<31% B ! | |
x I * %
IC I C -
% . 7
I ClI # - ! ' $ - %
G ! ! |
% | 7 # )
! # ! - -
! - %
, - C - 6 | H
7! 7 % .
> # - !
I % | - # | | #
! - ! ! 1% B
! ! C !
6 % D !
! G ! Qw4 # ! I C 7!
%
?13) T G G | E E E
2|BEH! sl, (k2 ¥k< !2' o H I 5k2B *k? 5, 5 HQY%<I
*HI1 , o, ck2 Xk 1, 5 H, I ,k* * HQ%43I

=2



2SH! o, (k2 k< , Ly o cH 1 ok* 2Kk3%A *Kk4%4, , ,  HQ%A44I
S-! !

H s ! audH sy aod, -k5%2%k4%4,  3%5 )4 , H, | -k* *k3%A *k4%4,, , HQ%A2
78 !

2SH , IH! &, 4H, | k43 ¥k3%QKA L, o H, 1 k2S*?  2%2 H,1 &k? ,, » HQ%A45I
1 !
* oK o Kk * s HQ%4?I

'l 233Q%

- 6 C $ ! ! 1%

D G ! Q%4 - # !

- 1 %
, - ! # 6 C !
6 I % J D ! 6

% D ! 6 F 6 M
- % D 6 M !
| I I
I O * >l # G ! Q%4
6 + I

6 C ) M %

. I 6 C - I
! ! % ! 7 ! -
- C ! # D G ! Q%2%
?1 3" T G G E GL E E
E

S5BH! &, ck Kk? 5 2B syH'lag a0 - asH, | 2k2B ¥k -, » HQ%4QI
! !
2BH! 4, (k2 ¥k< , 5 2 cH 1 ,k2B ¥k? 5, » HQ%4=|
! !
BH! o, ck kA , IH,| skB ¥k5 -, » HQ%4AI




Lo 233Q%

6 # !
# %
IC # ! I $ ! 0<Zz C
% . ! 557 #
I C ! % | ! I 1 H3ZI
I c! $ % #8
! ! - 17
I 6 ) %
D) ! 7 I
+ % ! c - ! -
roo 7 1 I C 7%
! | C - 6 ) D
% D ) 7 ! -
17 # C
I %
H) 7 IC 7 !
# 11 C -
H, |1 5 ks X 15%k5 HQ%4OI
# 1
S hi! Ti % 43°H (, ,G 233Ql HQ%4<I
#  HQW4<l  # ! 6 i! ° 6 %
7 2Q ! ! ! Sk
| 67 6 6 | 32 T®%B -7 #
! koo 7 4n IT(%
A 171 C C F ! !
| | %
! ! @




Ly o H, 1 2k= K
I

- #
I Sh2til k2!

#  HQ24l

21%Kk2 5. Lk

C

2, ?jk: hA?

il k5 hHA?P2li 5, 4IT2

C 2, 94 6 M C
# 01! Moo 1
# HQ%22I 8 $.# HQ%WA<I%
Li o, 4+ # HQ%22
0 44 I % c - !
6! ! %
9 + I+ $! C
# 6! # | C
( ,G 2330Ql 425A
# . H oo
+ )6 > #
6 M @ ! ! 1
1 %
! 6

6! !

BH! «l, ok? Kk?

I $
G ! Qw4

D

I #

2

BKk!%ks5 ,, ,

HQ%23l

HQ24

HQ%22

H4<0O=

HQ25I




! - Q3g* HG. &B ,B Bd ,B 23331%
7 c

I ShtiB  Yklil Sk5'i -, 4k? HQ%27?!
6 6 M 6 ! !
6 - # ! I C! % ! !
6 C! | # 6
# | 6 H.(" B 4<=< ¢
,G 233QI% C ! I C 71
[ %
@>!1 C
6 %9 ! 1 %% 6 M
7 C + - |
% ! 17 ) 7 6
! I -1 3?20n C34n%
! % |
I H#  Q%w22l @6 7 ?2 6 # -
@ ! I C - ! #
! M I %
| | 7 I
! # ! e
Q%4 Q%2 Q%5% , Qw2 7! C
! *.1 H |
! * ! 7 - I Hi* T2

Fi o, 9%




a0 - | [Ca®'] I I
H'F EE i
] Anortita i § i' o
17 | |
16 i |
45 !
| |
24 I I
| |
13 | I
. Gibsita Caulinita i i
| |
- : i
40 I |
| | o
o | .-
: | E
& ' |
| i 8
7 : @
& I i
| |\\.
| ! P ppm__ Sid,
0e 1 & 10 s {00 200 log[H,Si0,]
-5 -4 -3
$<= 3) % E G O G
G P E + E < P GGE
*@@1>
N M 7 U
*1 o 5 0k2 Kk = 2, 2H,I sk* K2 2., 2 HQ%2QlI
| c I |ox Ko #
HQ%2QI C - '

I Sht i*  k2li -, 4P2'i Yh=AOH .(( ,G 233Ql HQ%2=I

@ # HQw2=l
I Sh! Hi*  2Ti §2k2li -, jh=A0 HQ%2AI
# Q%2AC ! 1) 12 !
QU4 # 6 - o+ %. | 7
7U - | Hi KiTiN1eoa - # 6 |
# | ! “o% - # *
I I C I '




2 “K5* auds awsh awdh! o, 2H, 1 2k25 5 Al, o H, I 2kO 5, ok* *
* ! !
# C H .( ,G
233Q!'
I Sh! Hi* 2Ti %2k0O!li -, 4h4QA
- ! C ! '
Lo o, H, 1 2kQ2, 2H,1 5k2 5, »
!
# C H ., ,G 233QrI
I Sh2!i 2, '>jh <O
o, 2 437 g !
! - 1) ' 7 U
I H  Q%4l% ! - !
e - 1 HG ! Q%4l ! c ! 7
Fi o, 9%
, | I 8 I # 1
6 6 # ! - % B 6
! ! Q%4 !
7 il Moo 1) 1 #
Qw4 C 6'# | @ 6! # 7 1%
( cC! $ C ! !
# 61  # C % G U H4<A4
( ,G 233QI ! # 6 !
. ! 6 !
%
Q%4 Q%2 Q%5 ! ) I A )
M 11 C ! '
, 2Hik2 o, 2, 2

HQ%20I

HQ2<I

HQ%53I

HQY%54

5k 6

HQ%52|




LS|
29 ]
| |
\ | |
| |
o | K
2 ' | g
| | =
71 Muscovita I Microclina I ﬁ
6 I I i
: >
4 I \}
] | I~
2 Gibsita I I :
J |
‘ | |
0 | |
4 Caulinita i
| |
_a | |
: | |
—31 ! ! ppm  Si0,
o6 1 & 10 50 100 200 log{HsSi04]
I - 3 |
$<= 3 . E G QIEG E
G G < | & = IA; I %)"
n & *@@1>
il T
I
i} ]
i
i :
H ]
I
. :
i
8 i
= i
—a i - 1
= Ma-Momtmorilonita
1} H .
E. I
g '
=5 Caulinita |
= :
i
3 i
I
- I
I
1 ]
i
n 1] ] ] I ] ] '
5.5 508 A58 £30 =i 350 2.50
log HeSi0y
$<= 3* . E E G G

< | #% &")" *@!*>




- ! - F !
I I # ! C
! - 1 | H23421%
, 2, 2 6 ! ! 7 < !
. »C I [ '
Shi », 4
# + Shd43 °° 2Q¢g*C I |
! H4<<Al I @
43" #  + C 7 ! % C I'D
! % ! # o+ -
- 6 , H I . 2 -HIHW9((©9
( ,G 233Q1% - I>1C |, , -HI #
I 43 2AH2Qg*l D
! I %
! I C! $6 | ! -1
C # o+ )
| | 6 %
, ! - $ D # 1 I 6
17! ! % D C 6! !
! # # 6 !
8 6 I % D
6 I
K I
! ! 6 6 F
I C- :
¥, sk**, * Kpox o
6 # - C ! ! #
| * 5 | * 2koy, | I $

Q%4 Q%2 Q%S

I+

HQ%52I

4<0Q

HQ%57?]

HQ%5Q

A3



2B 5, 0k2 2% sk< 2 1z o H, 1 -.k2B k2% s5k? 5, - HQ%65=
! !
1'B # ! 2, 2C  + X, 5 “%
7 - D ! G | Q%A% ,
! 7 - Q%? # | 6
%B # 6 C
> I - R ! Q%54
$ ! HG ! Qw4l D ! * 2K
* 5%
|sio, " Ca?*
S-! K HCO;
HCO;
| sio,
B Na*
HCO; 1
M Ca® HCO;
HCO;
Si0,
78 ':3.2'
Mg®
HCO;, HCO,
$<= 32 + G L E E |
E R E G L S T E
& Ell< P GGE *Q@1>
) ! ! C !
D - D
! ) -17%
C ! - ! 7
I 0 . I - I
'D 6 D HW9G. 1 BG(] 4 <<QR 0. 4<<3| #
7 ! % . ! # -

A4



G ! Q%5 >1H ! it 4
Q 6 % 7 - H (. A33

213 0 >1 11 4 Q 6
(% -$ G&- 7% 4:
J o+ 52%333%333
206A33%333
S-! Q23%333
! 03%333
=%033
442
ol 233Q%
J! > Il 7 !
- #8 " YH  Q%QI%
-6-*$
$'-/34- 3/
#"'-&$
$'-/34- *&(,.-3(-
Q: (*% '*.$
= $"-/34- 5./
;‘3; - &-&$
: ' 4>$& 8344/
S #4683
H#$(&A
$<= 33 JuU G E H oT JuU
G E <"+ IA? %) "& *Q@1>
IC ! - -1 7 !
I 9% ! 6 !
! ' % 7V 7 D ! !
| I 0 ! | L I H
6 M ! 7 ! ! HO.
4<<3R 0. W 09B". 4<<QI% ! # ro*, 2 C
! -7 7
6 ! ! H1."

1 BW G 23331%




I @6#
- ! #
H1 9B 4<<5|% |, + C# 7 11
I D ! - 7 C
! # | D Y
| | %
: - 6 c 7 H 21%
C ! # # I 1-6
+ H 7 1% rro 7 -
6 + C '
2 ,k4QT2:kQ o, 2, k?, 2 ko X HQY%5AI
6 6 # C + ! # - I+
D ! #- % 7
I+ C | [ I $
- %, ) # 8
! I+ 6 M C 6
| 6 % . | I 6 M
S ) H4<O= .( ,G 233Ql
# 6 M 7 ! ' $ - %
%% @ A
, 6! # I- - I+
) ) # % D 6-
I'D - 6
C - %
: 71 # C Qw= C I+
- # # N > 6! # 6
I 6 #

H BG, 2330I1%

A5



g0 60 40 20

Ca
$<= 35 . G | G P K
E *@@1>
, cC # = 6 #T( 8
F HB Ksk © » 8 F H* 5 % 50, o0 M-
4<?? H 1 9,B 23351%
, M| H  Q%-=l
- I 6 ! I -6!
F %
0p * @ / 2 4
H233QI . ! @
C I+ D # 6
! ! 1%
) c ! ! )
| *8 1! I 8 !
6 - - "] )
%
| ) C I I +
I - -1 - F # 6
6 ! # + - !

A?



1 |
C 7! + H !
C -
C 6! H 9B",G9
W H4<<2| 6! !
M ! -
6 I+ !
! 6 %
6! C )
@ !
! @ !
H I # ! - !
) 8 !
6! -+
+ > HB 9,GG9
)  # M
C |
C ) 6# ) 6# #
! % C ) 6#
6! 7!
6! > %
C ) 6# !
8 ;] @
C !
| -
# 1 ! >

#

% +

233Q1%

6l ! I -

% 06 D #
7! #
2343R 9B",G9 233Q1% B
6 %

AQ



@ %.7 I C # I+ 7!
%, C > # @ $ Lol
# %
7 6 C ) 6#
-V ' C ( ' H #
*+Hgl # ! ! C - ! !
C ( * H L |
! ! C - . # :
n HB.G 4<QA 9B",G9 233Ql C W #
I+ 6! M M
C W  H4<=51%
H233QI ! I+ 6!
' - ol H | #
! 6 H | - M
- ! H JI%
> C I
6 7 1'"1) H4<A<IR ) ' H2333IR ! I H2334IR
U H2334IR H233Ql H233AI1%
B 6! C o 6 !'H M
70 * IC 6 %
C 6! # !
! ! 7 - M C
H,B9 233?1%
! C M ! M !
# 6 % M ! M C
| I @ M [ %
: C ) 6# !
1) : ;o 6 ;%B




1%

H,B9

#
7) +

G H2332I

)

%

7

Q%O +

Rair

BIURISI]

RO LOE +%

30 %F GE I
P K E *@@1>

$<=

% ,
%

)

)

)

6 #

o

6!

7

Q%O

H

%

AA




St
q5
5 :
[
- i Corte 2
i Corte 1
.:.i | | | | | |
Ratnos
$<= 39 %F GE J Vv O
< P K E *o@1>
B 4 H Q%O - 7 8 8 ' 9 H2B Q2B AB 75BIR
99 H4B 5QB 55B 57B 2QBI 999 H5BI% B 2 >
' 9 H4B 5QB 55B 57?B 20QB 2B Q2B AB ?5BIR 99 H50BI%
- 6 6 ) # % $

H,B9 1%

AO



5 6./

B $"# -./10

( I 1+ 7 % | 11 +
A3 L ! % !

*B 6 7 2333)
! I "?22?7H =%41%
6 *B C >
L #1  +6 | ) % C
C ! ! 7 - 6 'P ) @
$ 6 0! - * M P *%
! !
A
i Brasil m
- - N
- Sete Lagoas
- s & r} MG 424
'* CHPMS - EMBRAPA
- f
y
Aeroporto de Confins
L
& Belo Horizonte
Sao Paulo
Rio de Janeiro

$<= 5) <’ E O E EK L
G ) P+ GE H *@!




( I+ I
C ! KK%
B 4<?4 4<?2 -
! ! @
7 - + C
@ 7 - -
- 6 -
16 8 - -
B "> 0 4<?5 -
( =4QQ 53 + #
" "6 " % . 4<Q= @6
! 50<20-7 9,
9, #
+ 7
C #
% 9 C -@
! 7
9, ) 9 # 7
, P9.* H(Bc 4<=Al%
BO9.xP ( - I+
4<=4% B 4<=2 4<A5
!
! + !
7 ! 9 |
! ' % B -

-.10

I I H2333l 6 +

! + H(Bc 4<=Al%

7

H x/,

(

.1
C
!
! ( % .
I 4<?A 4<?70%
! !
L)
1% 4<Q31%
F , P9,
-+ 7
/1S )L

HO.(( . 9(0 23331%

# )6 6 )
1% B C
N +
) ! %G C -
@ % ,
6 *
!
! +
- 6 1% I+
6+
! +
#
-18

03



, ' B # ) HB | - 4<A= C

# 6 H.1 1%

, ! c I+ # 6
*B 6 * #0
1 I D #  H- ! + # 1 #
6 M ! 17
H* | 23441%
| - "o )
H23441 | C 1 (  *B ! + 233)
17 #  420) F
H =%2%( 6 L 247 6 | *B %,
6 16 D

# %




Legenda

4+ Pontos de dgua subterrinea monitorados

Drenagem

i | Areas agricolas no CHPMS

[ |iimitedo CNPMS

Kilémetraos

001503 06 08 12

$<= 5' C. L EK G EO FG
+3 *@!!




C ol D
# ) H I
! %
) H2344l
434Q T !
- TH44A T | M H
) H | !
4%333 4%Q33 T # 027
% cC C
25g* ) %

D ! C I+ 9
9B.G ! '+ *B ! C
) | 4<0< 2335 67
4<<= 4?27?20 4<0< 4<<3 HO9 B 233QI

=%5 6-

D! C l9B.G ! !

( 7
1 H233<I
- S %, !
- ! %

Il 6 *B C
C H4502 T |
203 T 1%

4727
2420 ) !
%

4<<Q

D

+ *B H4<03 23431%

05



2000

oo o o o o
[ R e T e T = T =

=R = s |
—i

(oue/mwm) oedeydidoa ]

1800
1600
1400
1200

Ano hidrologico

GE

T GE

+3 <IA?@ *@'@>

$<= 5* < G T

3%& E EK

I# 6

=%51%

o) H

*B

=%"7?1%

H

#

o7




DivisGo Hidrografica Nacional

Bacia do Rio 5o Francisco

[ WS
NG Bacia do Rio das Velhas
et ) b ~ — Rio S&0 Francisco
3 Pl
: ¥ .
[ i
Y r
R /
L‘. _.f'd
HEESN
\ { . ¢
|_’: J L
- = Rio da= Yelhas
A Area de
! estudo
Fibeirdo Jequiting
" Sete Lagoas !.
S - B Prudente de Morais
e
o ;
! ]
Belo Horizonte. !
<
$<= 52 < E (0] @] LI 3 E E EK +3 H LI

(EH P H *@!

0oQ



B
=
= A
= ;-
= # Lagoa
o f Olhos D4ous \(
o
— — I
{ }f— MG 424 N % Lggoa da < \_\k
5 " ’ . i pivara *
Lagoa da ¢
A__,r‘""""-—-‘_'w{\ i Cascatinha—_’ H-‘\q__‘_ﬂ_
/ Fibeirdo Matadoura )/ | / s
LIMITE DO CNPWMS

§ Carrego Marinheiro —l,-‘“"
3
[am]
-

Cursos D'agua

............. Canal de Irrigacao

Rodovia

Ferrovia

Lagoa

235000 590000

$<= 53 GH Ll L < P 1 # *Q@A>




o] 6
Lro(ro N (
6 8 ! '
$ D 8 H
I !
| | 1
] 7 -
| + 8
H) k ) | ! H I
F P*G* !
7 ! ! H B
@ - #
I 17 I #
* % H2332I
7
- ! %
I #
-1 # + -
+ # -
16 %

0
!

=%

$

N1 #

Ql%

7 HO9B 233Q1%

| 7 -
# | 7
+ 7
., % 23321% .
) #
%
6 @ @
8
, 6
) "1
N1 D !

OA



582000 Se400:0 Sesn00
I 1 1

88000
1

THA40B0 THAGOOD TEAROOn TESNO00 TEER000 TREL000
1 L 1 1 1

na:imm

T T
TESZ000 TREA000

T 1 T T
TEALND TH4S0O0 TEAHDOD TESOO00

T
TRAZO00

Argissolo
Cambissolos
Gleissolo

- Latossolos Vermalhos

- Latossolos Vermelhos-Amarelos
I | Meossolos

$<= 55 G E
< P 1

% C

‘@@ >

0]0)



=0= D *B
% B
# & *I D ! !
* # %
=
=
o]
]
o0
==
/i
Clagses da uso do soko
B Ares cultivada
B Aresubana
O cCaradao
B Orena
2 B cioresta Plantada
b= B ata da galaria |
= Waita seca
= O Faswo
580000 585000
$<= 50 E
+  1AA->
*1 D
I\] $ m_ *$
6 6 *6 )F %
. C 7 16 6
B + H

O<




I P 6 H

B +
% ,
"6 1) %

6
*6 H

B 1)
H4<AOl #1 "
I H* 17 "6

#

1 I'H

=%Al%

1 #

1 -

4<AOR  233QI1%
L1 #
7 * 6
6
( #
# 7
H Se)
6
| C
-1 R
I R
!
16 R

<3



SALVADOR

Legenda
~=+ falhas e empurrdes

g cinturdes de dobramento

3

Neoproterozdicos
[] coberturas Tercidria/Quaternaria

coberturas sedimentares
Eﬂ MNeoproterozoicas

coberturas sedimentares
Meso/Neoproterozdicas

ﬂ terrenos Arqueanos e
Paleoproterozdices

Faixa *\/'| _ridh

Brasilia A

Ara de Estudo | - e

Formagdio Sema de Sania Helena
B Formagho Sete Lagoas

T | Conglomersdo Carancas

setas\| L] Embasamenio Gnaisse-migmaiiics

$<= 59 G E +L E EK L
< P+ GE H *@!'>

=%0 ! 6- !
G H4<<21%

<4



Super-
Brupo

Grupo

Formagio

Membro

Idade

(ma)

Espessura

(m)

Local
Tipo

Coluna

Litologia

Ambiente
deposicional

0-40

0-30

Sdo Francisco

Bambui

Zerra de Santa Helena

£00

200

Serra de
Santa Helena

Sete Lagoas

Lagoa Santa

800

80

FPedrerra do
Carvio

Pedro Leopoldo

100

Fedrewrazs Canin
e Ilcon

Complexo Gnaissico-Migmatico

{ Embasamento cristalino)

Pedrera da
Prefeitura

Aluvides com  areias  de  granulometria

variada e cascalhos

Cobertura  detriticas  arenc-argilosas com
camadas lateriticas delgadas

Metapelitos em  camadas tabulares  de
espessura média a espessa, de  cor cinza-
esverdeado a preta Apresentando marcas
onduladas suaves, estruturas de carga e
estratificaglo cruzada, se sfos. Intercalados
por camadas tabulares de
calciferos, de espessura delgada a média e
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Trans gressio
marinha, afoga-
mento  platafor-
mal

Metacalcissiltitos em camadas  tabulares de
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delgadas, de  metargilitos  Laminitos

algalicos.
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para plataforma
rasa.
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$.(17 33505 33740 4QQ= 3373A 4p4  Q5? BOA 4204 | 333 324 320 ?QA0 34 B<? A?42 32A% |3804
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[ P#$(&- 5AQ =A4 333 333 ?Q3 233 Q Q3 -$*$ 4 34< 34A ?25 344Q 5Q ?2
+ ?#$(&- 42 AQ 42 23 333 333 43 33 A Q3 4Q Q3 ) H*
$.(17: ?4 << Q557 333 333 ?4 << 50 <4 50 =0 H.I
$*$C = =070 0= A? 333 338 =0 7@ =4 55 =A 32 H*I 324 347 4<=Q 3 44Q 5Q ?2
S = QA 20 A5 53 333 333 QA ?Q QQ 5% ?<3p H.l 34A 324 43 5Q 34<= 54 03
$*$ 4, Q33 =43 333 333 Q33 233 033
Y H*
H.l
H *I 533 == 333 333 533 533 <33
H.I =33 A 52 333 333 =33 233 ? 33
H  k4Q s 4Q 1
$ (6('S , > HDC ! Xs(X BhB %
R|O! X*X I M X +*X X X # X + | + * X%
RR 0! T(_ B T( XB, sX_ XB X%
RRRO! T( ** s T( X% sX X% 62X X, X%
1.01E." B + H42l ' s3%335R* s3%334R $ 3%335R * 53%33==R * 53%3405R s 3%333R3332R B,253%3543R |  53%3<%

542
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QT44T72343 2333 2?73 333 333 B B 2333 ?=33 ?0 33 QT44T72343 435 3<4 =74 30723 24 <Q
AT42T2343 2333 2?7 ?3 333 333 B B 23 33 Q333 Q=233 AT42T2343 4 4< 3<4 45 24 3 AO33 22 ?A
?TAT2344 333 333 333 333 B B 333 ?? 33 Q7?33 ?T4T2344 4 4Q 3 0A 45 =0 3<=43 24 3=
4T2T2344 2?33 2< 20 333 333 B B 2? 33 Q7?33 Q7?33 4T2T2344 44Q 450 < 2= 4 3003 2327
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T 19%1 % X 1 9%6* % * 1% % , 1 %G ! + +G | T - X « 1433 57'
HTC* o | HT0 |HTE* o [HTQ |HTE* o |[HTO |HTES o | HTE* o |HTES oF Mzl 51
* | * |
QT44T2343 533 == 333 333 B B 533 43 33 42 33 QT44T2343 354 324 4<=< | 345== 57 2=
AT42T2343 233 200 333 333 B B 233 =33 2333 AT42T2343 372A 353 2253 | 32A55 2< Q=
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