INTERNATIONAL COURT OF JUSTICE

DISPUTE OVER THE STATUS AND USE OF

THE WATERS OF THE SILALA
(CHILE v. BOLIVIA)

REJOINDER OF THE PLURINATIONAL
STATE OF BOLIVIA

ANNEXES 29 TO 30

VOLUME 6 OF 6
15 MAY 2019



LIST OF ANNEXES TO THE REJOINDER OF THE
PLURINATIONAL STATE OF BOLIVIA

VOLUME 6 OF 6

(ANNEXES 29-30)

CARTOGRAPHY OF THE WETLANDS OF THE SILALA
(ANNEX 29)

INFRASTRUCTURE LAYOUT PLANS AND DRONE FOOTAGE (Appendix A)

Plan 1 LOCATION PLAN 3

Plan 1.1 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 4
WETLAND 01/16

Plan 1.2 LAYOUT PLAN AND PROFILE OF THE SOUTH S
CANAL OF THE SILALA N° 01 - 16

Plan 1.3 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 6
WETLAND 02/16

Plan 1.4 LAYOUT PLAN AND PROFILE OF THE SOUTH 7
CANAL OF THE SILALA N° 02 - 16

Plan 1.5 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 8
WETLAND 03/16

Plan 1.6 LAYOUT PLAN AND PROFILE OF THE SOUTH 9
CANAL OF THE SILALA N° 03 - 16

Plan 1.7 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 10
WETLAND 04/16

Plan 1.8 LAYOUT PLAN AND PROFILE OF THE SOUTH 1
CANAL OF THE SILALA N° 04 -16

Plan 1.9 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 12
WETLAND 05/16

Plan 1.10 LAYOUT PLAN OF THE SOUTH CANAL OF THE 13
SILALA N° 05 - 16

Plan 1.11 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 14
WETLAND 06/16

Plan 1.12 LAYOUT PLAN AND PROFILE OF THE SOUTH 15
CANAL OF THE SILALA N° 06 - 16

Plan 1.13 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 16
WETLAND 07/16




Plan 1.14

LAYOUT PLAN AND PROFILE OF THE SOUTH
CANAL OF THE SILALA N° 07 - 16

17

Plan 1.15 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 18
WETLAND 08/16

Plan 1.16 LAYOUT PLAN AND PROFILE OF THE SOUTH 19
CANAL OF THE SILALA N° 08 - 16

Plan 1.17 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 20
WETLAND 09/16

Plan 1.18 LAYOUT PLAN AND PROFILE OF THE SOUTH 21
CANAL OF THE SILALA N° 09 - 16

Plan 1.19 ORTHOMOSAIC UAV IMAGE OF THE SOUTH 22
WETLAND 10/16

Plan 1.20 LAYOUT PLAN AND PROFILE OF THE SOUTH 23
CANAL OF THE SILALA N° 10 - 16

Plan 1.21 ORTHOMOSAIC UAV IMAGE OF THE CONFLUENCE 24
WETLAND 11/16

Plan 1.22 LAYOUT PLAN AND PROFILE OF THE MAIN CANAL 25
(CONFLUENCE REACH) OF THE SILALA N° 11 - 16

Plan 1.23 ORTHOMOSAIC UAV IMAGE OF THE MAIN CANAL 26
12/16

Plan 1.24 LAYOUT PLAN AND PROFILE OF THE MAIN CANAL 27
(CONFLUENCE REACH) OF THE SILALA N° 12 - 16

Plan 1.25 ORTHOMOSAIC UAV IMAGE OF THE MAIN CANAL 28
13/16

Plan 1.26 LAYOUT PLAN AND PROFILE OF THE MAIN CANAL 29
(CONFLUENCE REACH) OF THE SILALA N° 13 - 16

Plan 1.27 ORTHOMOSAIC UAV IMAGE OF THE NORTH 30
WETLAND 14/16

Plan 1.28 LAYOUT PLAN AND PROFILE OF THE NORTH 31
CANAL OF THE SILALA N° 14 - 16

Plan 1.29 ORTHOMOSAIC UAV IMAGE OF THE NORTH 32
WETLAND 15/16

Plan 1.30 LAYOUT PLAN AND PROFILE FOR THE NORTH 33
CANAL OF THE SILALA N° 15 - 16

Plan 1.31 ORTHOMOSAIC UAV IMAGE OF THE NORTH 34
WETLAND 16/16

Plan 1.32 LAYOUT PLAN AND PROFILE FOR THE NORTH 35
CANAL OF THE SILALA N° 16 - 16

Plan 2 SILALA WETLANDS LOCATION PLAN 36

Plan 3 CANAL TYPES CONSTRUCTED ON THE SILALA 37

Plan 4

SILALA CANALS DETAIL PLAN

38




GEOLOGICAL MAPS OF THE SILALA (Appendix B)

Map 1 GEOLOGICAL MAP AREA 1 40
Map 2 GEOLOGICAL MAP AREA 2 41
Map 3 GEOLOGICAL MAP AREA 3 42
Map 4 MAP OF FAULTS AND LINEAMENTS SURROUNDING 43
AREA OF THE SILALA SPRINGS
Map 5 SAMPLING MAP 44
Map 6 FAULT DISTRIBUTION MAP BY STATION 45
Map 7 DISTRIBUTION MAP OF JOINTS BY STATION 46
Map 8 MAP WITH ROSE DIAGRAMS AND JOINTS 47
Map 9 MAP WITH ROSE DIAGRAMS OF FAULTS 48
WETLANDS DEGRADATION IMAGES (Appendix C)
Image 1 TYPES OF VEGETATION IN THE NORTH WETLAND 50
Image 2 TYPES OF VEGETATION IN THE SOUTH WETLAND 51
Image 3 TYPES OF VEGETATION IN THE CONFLUENCE 52
WETLAND
DRONE VIDEO (ANNEX 30)
Annex 30 DVD CONTAINING “ARTIFICIAL WORKS IMPACT ON 53
DATADVD |THE SILALA” (VIDEO)




INFRASTRUCTURE LAYOUT
PLANS AND DRONE
FOOTAGE
(Appendix A)






-
<

z .

a

LOCATIONPLAN

( “"‘\ﬁ'{; i [
Vo

;;‘,!!!!!““*“\\\\\~

/“/V/ﬁ/// !4 "‘ '
g ‘!‘!“I‘ ) P ‘r \“‘ R 8
TR N \ — A ‘I.I %lis‘!li' L:ELL i)
‘\\\‘\\\\i\\\\\\\\\\\\“" = ‘aw“a\\\\““a“"ﬁ;a»:szea‘?iz!!!.!\\.\.\\\\\“‘-‘ﬁ\:‘a‘%i‘fé&-‘-“-n -
oo W I SEE

CONVENTIONAL SYMBOLS LEGEND

teval

Bm Symbol _— %7”“" ~~_Description

W GRAVELROAD

. PRIMARY CONTOUR LINE EVERY 10m

o
o wosss

e TS0
SEUAOR 1S e
ARG e
FROECTONZONES: ouvas 20
CONTRAL NEROMN FERZONE:

o o 200 e 107 w0 tacmor s

- e

PLAN 1




0L1£09 0v0£09

“(sapedap) ised Juadal ay) ul [epajoq e

uaaq aABY JeY) SUONISS J|BS pue Lasap Juedliubis sasudwoo ose [epajoq YINOS 8y "ZW L8'S Jo
eale 20BUNS [ejo} & dn axew seale asay] "sjels uonensssaid papeibap-ol-ieinbal e yum ‘[epajoq e
10 onsuBIOBIRYD BIMjoNIIS B aAIasald (IS Jey) sease [[ews Ajuo pue ‘sdoioino sules pue jios aieq
Jo suoipodoid Buifiea yim ‘sesseib pue saueld ‘uoneooissp Jo saibap ybiy e Bunussaid ‘osje suo

papeibap jsow ay) Jenamoy ‘st }] "sjepajog efeliS Jo Juswbel [epajoq 1sabie| ay) Apusuno sty

lepajog yinos

026209

026209

006209

depy uoneso

08209

006209

9L/L0 ANV1LIM HLNOS FHL 40 FOVINI AVN DIVSOWNOHLHO

0£8209



602800.000

602850.000

602900.000

602950.000

603000.000

603050.000

603100.000

603150.000
LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°O1-16 ===
- ; = = — = ———
s DIREMAR|
i o
g
5 SN -\7\“2%' WER @
g S Descrip.=V-01 — g
: Progr.=0+099.08 :
Northing=7565891.227
3 STONE-UNgp hing 2
g = (=305 1o yBAZL Easting=603033.528 g
N
2 S5
= 0cs-06 &
: &
5 b3
- S
- - &
s 2
= T
g . 22 o s » g
g EX (= —— T g
g > t2 g
8 — 2 LAYOUT SCALE: 1:700 8
o é R
P g ‘
s
Is
zE
&3 5
o z
065-022
£ Hp Gty
g §; Focs-{17 . -
g "8 ocs-8 e g
602800.000 602850.000 602900.000 602950.000 603000.000 603050.000 603100.000 603150.000
PROFILE SCALE: 1:1000 LEGEND OF CONVENTIONAL SYMBOLS
4424 44, LEVEL
—
an i = BM symbol o q , B91 ~___DESCRIPTION
% 'WALLS AND WIRE FENCING
PRIMARY CONTOUR LINE EVERY 5
\\_ SECONDARY CONTOUR LINE EVERY 1m
INTAKE WORK L] WETLANDS AND SPRINGS
S i o5 oo weuse i
Progr.=0+000.00 SOUTH BRANCH-09 WER = UNLINED CANALS EXCAVATED IN NATURAL SOILS
lev = 406.983 Py g SOUTH BRANCH-05 V=01 %‘%Mgmm 10
v = 4405, oy 003500 LI T 0L T e /= STONE MASONRY CANALS
Ty —ai Blev = 4404668 Bev = 4404454 /\E,v 2 440401 Progr.=0+247.50 Progr.=0+277.00 06 ,  BOFEDALES PVC PIPES
1 v = U251 dev = 402703 P
T T TBSE = L PIEZOMETERS —/ MINOR STONE DAMS
T o ~TooE -1.06% D ST P SIS -~ 4
I i T
o Profile:
—1T— 4 = TERRAIN PROFILE  ———___CANAL PROFILE
i e L NVERSAL TRANSVERSE NERCATOR PROLECTION PARIETERS (UTAL)
94 AT WOS84
u m - A P 4 04 2 4 | ar s om
2 s i)
by s
I Z0NES: BOLVIAY ZONE 195
4 877 W W8 08 o ST PLAN 1.2




006209 08209 092209 069209 029209 055209

9l - 20 Tva34089 HLNOS

006209 0£8209 092209 069209 029209 055209

9L/¢0 ANV1LIM HLNOS FHL 40 FOVINI AV DIVSOWOHLHO



7565900000

7565850.000

7565800000

7566750000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°02-16 : Dfﬁ

Descri
Progr.=0+353.14
Northing=7565843.271
Easting=602786.879

LAYOUT SCALE: 1:700

Wxs-0r7

602550.000 602600.000 602650.000 602700.000 602750.000 602800.000 602850.000 602900.000

LEGEND OF CONVENTIONAL SYMBOLS

PROFILE SCALE: 1:1000 LEVEL
o : BM symbol _— $ ~~_Description

%};;: e T 4410 PRIMARY CONTOUR LINE EVERY §
Bor= 0T ) —1 4408 . SECONDARY CONTOUR LINE EVERY 1m

V-02
rogre.=0+353.14 START POINT OF THE

o Progre.=0+ 34300 WETLANDS AND SPRINGS

v = 4401931

<7
A7

4 Hlev = 4401468 STONE-LINED CANAL ENDPOINT OF THE " UNLINED CANALS EXCAVATED IN NATURAL SOILS
— Progre.=0+463.00 STONE-LINED CANAL
MW%_%:x Elev = 4399.654 Proge=0+576.00 > e STOREMASOIEY CAAES
B 5 Blev = 4397.749 | £ BOFEDALES PVC PIPES
og B w e ——— %8 -

T o / PIEZOMETERS _— MINOR STONE DAMS
-

poss Profile:

——— TERRAINPROFILE ~ ~———_ CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTAM)

2 2.2 2 2 2 2 oaTUM wosse
UNTS: METERS 0000
+ + 4 4 0438 + + 44 AR A ‘SEMLMAIOR AXIS (A} B30
0+32 4 0+3¢ 0+380 0+4 42 44 46 A FLATTENIG (7 1208267223563
PROJECTION ZONES: (BOLIVIAY ZONE 165
(CENTRAL MERIDIAN PER ZONE

‘ZONE 10 (72" W 65" W) 69" 00 00.00000" WEST PLAN 1.4

7565900000

7565850.000

7565800000

7565750000



0585964 085954 0045952

900
Location Map

Scale 1

©
=
(=)
Q
3
:
S
T
=)
Q
%]
w
=
8
o
W
<
S
3
S
Q
%
Q
S
3
~
o
o

SOUTH BOFEDAL 03 - 16

0985952 052595 004595




602250.000 602300.000 602350000 602400.000 602450.000 602500.000 602550.000 602600.000

7566850000

7566800.000

7565750.000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°03 - 16

DIREMAR

STONE-LINED CANAL
L=19.64m i=-27%

o 5 ) Sz
= —— T JE— —
LAYOUT SCALE: 1:900
| \
|
602250000 602300.000 602350000 602400000 602450.000 602500000 602550000 602600000
LEGEND OF CONVENTIONAL SYMBOLS
PROFILE SCALE: 1:1000 Aevel
G 44 BM Symbol /@’BN‘" ~~_Description
e PRIMARY CONTOUR LINE EVERY 5
\ 'SECONDARY CONTOUR LINE EVERY 1m
U WETLANDS AND SPRINGS
)
/‘N—’ UNLINED CANALS EXCAVATED IN NATURAL SOILS
START PONT OF THE
STONE LINED CANAL. ENDPONT OF THE i = STONE-LINED CANALS
Progre=0+681.20 STONE-LINED CANAL 00s-027 P )
= Hev = 4395635 Progre.=0+701.00 Progre<0+ 775! 00S-028 = 5 i BOFEDALES PVC PIPES
———— B = 4345081 Hor = 4303195 oge=04T61.00 ViR s i
Elev = 4392915 V-03 = PIEZOMETERS
Pr 85068 1304
Profile:
T S ——
—— TERRAIN PROFILE “—————_ CANAL PROFILE
A UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTAM)
4397 7.4 4396 57 4 4305, 43951 4304 58 4304 I's 5 439 DATUM: Wes84
— —_— - - — — - UNITS: METERS 0/000.
- - - - SEMLMAIOR AXS (A o
46 0464 4660 4680 R 472 +74 + FLATTENNG (7} 1208257225553
PROJECTION ZONES: (B0LVIA} ZONE 195
CENTRAL MERIDWN PER ZONE

ZONE 19 (72" W~ 65" W) 69" 00 00.00000" WEST

PLAN 1.6

7565850000

7565800.000

7565750.000



dey uoneson

00/ ‘1 8[eds

/Y0 ANVTLIM HLNOS FHL 40 FOVINI AVN JIVSOWNOHLHO




2

7565900000

7565850000

7565800000

602000.000 602050.000 602100.000 602150.000 602200.000 602250.000 602300.000

602350.000

5 - @

/\ \ LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°04-16

LAYOUT SCALE: 1:700

—

DIREMAR|

WER

Descrip.=V-03

Progr.=0+850.68

Northing=7565832.136

Easting=602322.829 = —

602000.000 602050.000 602100.000 602150.000 602200.000 602250.000 602300.000

602350.000

SCALE PROFILE:

4405

1:1000

e CANAL LEVEL
.00

T

LINED UP STONE OBSTRUCTIONS
Progre.=1+136.00-
S o Elev = 43&4.4931
Ex

BOFEDALES
Proge.=1+156.0 T
By | T

i3 —_—
o

LEGEND OF CONVENTIONAL SYMBOLS

Level
T

~~_Description

BM Symbol _— 6”“"

PRIMARY CONTOUR LINE EVERY 5
\ SECONDARY CONTOUR LINE EVERY 1m
SCY WETLANDS AND SPRINGS
479
= UNLINED CANALS EXCAVATED IN NATURAL SOILS
BOFEDALES

PVC PIPES

PIEZOMETERS /—-/ MINOR STONE DAMS

Profile:

———— TERRAIN PROFILE

——_ CANAL PROFILE

'UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS(UTM)

oaTUR: wesa
wTS: ETERS 0000
SEMLMAIOR AXIS (A) 781370
FLATTENNG () 1208257223563
PROJECTION ZONES: (BOLVIAY ZONE 165
(CENTRAL MERIDIAN PER ZONE:

ZONE 19 (72" W~ 65" W) 69" 00 00.00000" WEST

PLAN 1.8

7565900000

7565850000

7565800000



©
S
o
Q
3
5
2
=
)
Q
%)
W
=
W
o
W
<
S
3
S
Q
%
o)
S
3
b
%
o

Scale 1: 700
Location Map

SOUTH BOFEDAL 05 - 16

096595 008595




€l

7566000.000

7565950.000

7565900.000

601800.000 601900.000 601950000 602000.000 602050.000 602100.000
N o
DIREMAR
O\
ANTENNA
/ £ Wi Tk
QAL [ = e = [0

LAYOUT PLAN OF THE SOUTH CANAL OF THE SILALA  N°05 - 16\ |
\

\
\\

LAYOUT SCALE: 1:700

601800.000 601850.000 601900.000 601950.000 602000.000 602050.000 602100.000
LEGEND OF CONVENTIONAL SYMBOLS
PROFILE SCALE: 1:1000 Level
P = BM Symbol /e BWOT ~___Description
2 PRIMARY CONTOUR LINE EVERY 5
T 4304 ‘\ SECONDARY CONTOUR LINE EVERY 1m
9 U WETLANDS AND SPRINGS
)
FOOTBRIOGE ‘i’:ﬂﬂg%ﬁm _ = UNLINED CANALS EXCAVATED IN NATURAL SOILS
Progre.<14248.00- Iy
B s 433 ”—l Bev = 4383479 N\ GRAVELROADS
iR BT ? —r e BOFEDALES PVCPIPES
73
PIEZOMETERS _— MINOR STONE DAMS
/
Profile:
—— TERRAINPROFILE  ~—__ CANAL PROFILE
- TRVERSAL 0
. . Z 822 | o e
s METERS 0000
i & + i ! A () ssmiro
2 2 2 FLATTENNG %0257
CTION ZONES: (BOLVIAY ZONE 165
CENTRAL NERIDIAN PER ZONE:

ZONE 19 (72 W~ 66" W) 63" 00 00.00000" WEST

PLAN 1.10

7566000.000

7565950.000

7565900.000



091995, 0€19962

Location Map

o
2
(=]
Q
>4
N
0
2
=
S
o
%)
W
=
W
S
W
<
S
3
S
Q
3
o
=
2
~
x
o

Scale 1: 500

SOUTH BOFEDAL 06 - 16

0919962 0€1995. 0¥0995.




Sl

7566150.000

7566100.000

7566050.000

601600.000

601650.000

601800.000

601850.000

601900.000 601950.000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA

LAYOUT SCALE: 1:500

N°06-16

O

WEATHER STATION

601600.000

601650.000

601800.000

601850.000

601900.000 601950.000

PROFILE SCALE:

1:1000

PIEZOMETER
DS-16_
Progre.=1+454.00
Elev = 4380410

Elev = 4380.214
0CA-40

39
—Progre=1+465.70

rogre<1+468.00
Hev = 4380.205

LEGEND OF CONVENTIONAL SYMBOLS

Level
BM symbol _— % 9" ~~_Description.
PRIMARY CONTOUR LINE EVERY 5
" SECONDARY CONTOUR LINE EVERY 1m
.Zng WETLANDS AND SPRINGS
7~ UNLINED CANALS EXCAVATED IN NATURAL SOILS
- GRAVELROADS
BOFEDALES
PIEZOMETERS
Profile:

——— TERRAINPROFILE  ——___CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTM)

oaTUM: woes a4

ONITS: METERS 0000
SEMLUAIOR AXIS (A o170
FLATINING (F 11208 257223583
PROJECTION ZONES: (BOUVIAY ZONE 165

CENTRAL MERIDIAN PER ZONE:
ZONE 10 (72" 65" W) 65" 00 00.00000" WEST

PLAN 1.12

7566150.000

7566100.000

7566050.000



dey uoneson

szl

059 :| 8leas 91 - L0 Tvad3409 H1NOS

9L/L0 ANV1LIM HLNOS FHL 40 FOVINI AV DIVSOWOHLHO




Ll

7566250.000

7566200.000

7566150,000

601350.000 '601400.000 601450.000 601500.000 601550.000 '601600.000 601650.000 601700.000

WER \ S

Descrip.=V-04 \ ——

P ST Progr.=1+868.32 X DIREMAR
[F5 R = Northing=7566263.134
= SN Easting=601470.873

\\
0 s %0
= e = P

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA

N°07-16

LAYOUT SCALE: 1:650

Wi 063

601350000 601400.000 601450000 601500000 601550.000 601600.000 601650.000 601700.000
LEGEND OF CONVENTIONAL SYMBOLS
PROFILE SCALE: 1:1000 Level
¥ A
3 BM Symbol _— e 9%~ Description
435 "
4 ) 08 b - PRIMARY CONTOUR LINE EVERY 5
439 \\ SECONDARY CONTOUR LINE EVERY 1m
B /y L WETLANDS AND SPRINGS
ﬂ UNLINED CANALS EXCAVATED IN NATURAL SOILS
START-PONT OF THE ENOPONT OF THE
STONE-LINED CANAL STONE-LINED CANAL 7 STONE-LINED CANALS
Progre=14753.00 Progre.=1+783.00 = i =
Bev = 4376.621 By = 4376.247 Progre=1+868.32 T 4 X GRAVELROADS
T T ! ey = 4374978
Bl T B “<E> £} BOFEDALES
1 437 B
BT =5
% T4 Profile:

———— TERRAIN PROFILE

~——__CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTAL)

oaTUR:
WTS:

SEMLMAIOR AXIS ()
FLATTENNG (F)

(CENTRAL MERIDIAN PER ZONE
ZONE 19 72" W~ 66" W) 65° 00 00.00000" WEST

1208257223563
(BOLVIAY ZONE 165

PLAN 1.14

7566250000

7566200.000

7566150.000




006009 00010D0Y9SL 004409 00Z109

09v996.

9L/80 ANV1LIM HLNOS FHL 40 FOVINI AVN JIVSOWNOHLHO

18



6l

7566250,000

7566300.000

7566350.000

601350.000 601300000 601250000 601200.000 601150000 601100.000

601050.000

601000.000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°08-16

LAYOUT SCALE: 1:1000

601300.000 601250000 601200.000 601150000 601100.000 601050.000

601000.000

600950.000

PROFILE SCALE: 1:1000

TERS
Prog 2409278
dev = 4363613

Bl =¥

LEGEND OF CONVENTIONAL SYMBOLS

Level
—

BM Symbol _— e 91~ Description
. PRIMARY CONTOUR LINE EVERY 5
" SECONDARY CONTOUR LINE EVERY 1m
U WETLANDS AND SPRINGS
Y0
7= UNLINED CANALS EXCAVATED IN NATURAL SOILS
" CANALS FLOWING ON ROCKS
N\ GRAVELROADS

BOFEDALES

Profile:

———— TERRAINPROFILE  ——__ CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTAL)

oaTUR:
WTS:

‘SEMEMAJOR (A 81370
FLATTENNG (7} 1208.257223%3
PROJECTION ZONES: (BOLIVIA ZONE 105

CENTRAL
ZONE 19 72" W—65" W) 69" 00 00 00000 WEST

PLAN 1.16

7566150.000

7566200.000

7566250.000



006 :| 2[eas

AL

026595

9L/60 ANV1LIAM HLNOS FHL 40 FOVNI AVIN JIVSOWNOHLHO

2
=
g
3
a
3
g
8
s

20



%4

601150000 601100.000 601050.000 601000.000 600950.000 600900.000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°09-16 e

=
DIREMAR

7566200.000

W

LAYOUT SCALE: 1:900

7566300.000

601050.000 601000.000 600950.000 600900.000 600850.000 600800.000

LEGEND OF CONVENTIONAL SYMBOLS

PROFILE SCALE: 1:1000
Level
4 —
o002 BM Symbol _— @‘“‘“‘" ~~Description_
Progre.=2+314.50- 0CS-054

ey rogre=24316.10
Elev = 4357.330 gty
PRIMARY CONTOUR LINE EVERY 5
0cs-057

Progre=2+ 369,50

CONFLUENCE

CANAL 0CS-061 \\ SECONDARY CONTOUR LINE EVERY 1m

START POINT OF THE Z\ Z WETLANDS AND SPRINGS
Y

7= UNLINED CANALS EXCAVATED IN NATURAL SOIL:

-~~~ STONE-LINED CANALS

ENDPOINT OF THE
STONE-LINED CANAL
Progre.=24618.00

_~—== CANALS FLOWING ON ROCKS

BOFEDALES 7 PIEZOMETERS

Profile:

———— TERRAINPROFILE  ——___ CANAL PROFILE

g — P = . - - I UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTM)
DATUM: wosas
0 P ” g i e i NITS: WETERS 0000
2+3 2434 23 2+330 24400 2+4)) 2444 2:48 2448 2450 245 SEMLMAJOR AXIS (A sare13r0
11208 257221583
PROJECTION ZONES: (BOLIVIAY ZONE 195
CENTRAL NERIDIAN ZONE-

ZONE 19(72" W~ 66" W) 69 00 000000" WEST

PLAN 1.18

7566000.000

7566050.000



ORTHOMOSAIC UAV IMAGE OF THE SOUTH WETLAND 10/16

22

0¥8595L

095009
N

090995

026009

Orthomosaic image date: June 2016

UTMWGS 84 19 S

Scale 1: 750

CONFLUENCE BOFEDAL 10 - 16

Location Map

Dey

Potosi i
:ajji\/
ARGENTINA|

T
0£199SL




€T

7566000000

7566050.000

7566100.000

600950.000

600900.000 600850.000 600800.000 600750.000

600700.000

LAYOUT PLAN AND PROFILE OF THE SOUTH CANAL OF THE SILALA N°10-16

LAYOUT SCALE: 1:750 |

e
DIREMAR

600850.000

600800.000 600750.000 600700.000 600650.000

600600.000

PROFILE SCALE: 1:1000

LEGEND OF CONVENTIONAL SYMBOLS

Level
G
BM Symbol _— @ #49% ~__Description

PRIMARY CONTOUR LINE EVERY §

" SECONDARY CONTOUR LINE EVERY 1m

CT WETLANDS AND SPRINGS

270
=== UNLINED CANALS EXCAVATED IN NATURAL SOILS
o~ STONE-LINED CANALS
== CANALS FLOWING ON ROCKS

= cRAvELROADS

BOFEDALES PIEZOMETERS

Profile:

———— TERRAINPROFILE ~ ——____CANAL PROFILE

'UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTAL)

DATUM
NITS: ETERS 0000,

ILMAJOR AXS (A} 81370
FLATTENNG (F) 1208257223063
PROJECTION ZONES: (BOLIVIA ZONE 165
CENTRAL MERIDIAN ZONE:

ZONE 19 (2 W 65" W) 65" 00 00.00000" WEST

PLAN 1.20

7565800.000

7565850000

7565900.000



3 098009 008505, s 057009 0065952 0565952 025009 0009952 0509952
3 g P 4 S 2o o . . % o wr .A_' B
| 1wINVId | ‘ 5 sp T i : — — L W,
ZW 66 Jo B3R S0BUNS
psonpal e sey |epajoq siy] eale [epajoq pajuawbely sajjews
e pue ‘saueid Jo SuLIoj Jey) j0 d
jueuiwopaid e Aq pazusjoesey si 1| “8INjONJISeLUI UOKEZI[EUBD
ay) Aq 1sow ay) pajosye usaq sey Jey) [epajoq puodas ay si |
|epajog aduanjuod
g I
g4 - et
g SHp e
) : depy uoneso
- < < BRET, s s ™
910z aunp :a)ep abew olesowWwoyuUo . .
S 6L ¥8 SOM WLN Ov. ‘| 9|ess 9l - L1 Tva3409 ION3NTINOD
2
&+
8
3
g
g
3
m...
3
2
8

T f
085009 0025962

9L/LE ANVILIM FONINTANO

9

JH1

T T T
0085952 04009  09859SL

40 FOVINI AVN DIVSOWNOHLHO

T
065009

050995

24



7565950.000

7566000.000

14

600700.000 600650.000 600600.000 600550.000

LAYOUT PLAN AND PROFILE OF THE MAIN CANAL =

DIREMAR

NS (CONFLUENCE REACH) OF THE SILALA N°11-16

e
&
> S,
% X
P &
% %%"“\?m{‘%i\'@;g
S A
IS

LAYOUT SCALE:  1:750

600600.000 600550.000 600500.000 600450.000 600400.000

PROFILE SCALE: 1:1000

4398 LEGEND OF CONVENTIONAL SYMBOLS

T Level
51 FIUE = Sl —

- o o] DESLING OIABER F o e o »

Proge:=24861.38 DCN—&‘ . - BM Symbol ~~_Description_
21— Bov = 4318590 e ——
= Elev = 4317663 Proge=2t90084 e
Hlev = 4316.358 3 249%. PRIMARY CONTOUR LINE EVERY §
ogre.
4318 Elev = 4314238 4318 - SECONDARY CONTOUR LINE EVERY 1m

CONFLUENCE CANAL
Progre.=3+015.00
T WETLANDS AND SPRINGS
CONFLUENCE CANAL T | == STONE-LINED CANALS
Progre.=3+035.00 (CONFLUENCE CANAL '
Elev = 4306.909 Progre.=3+040.00
Elev = 4306.345

CONFLUENCE CANAL| 3 431 === CANALS FLOWING ON ROCKS
erd = ( - GRAVELROADS
CONFLUENCE CANAL BOFEDALES PIEZOMETERS
Progre.=3+154.00
Elev = 4209.372

4| Profile:

-+ ——— TERRAINPROFILE  ~——___ CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTM)

204 | oama woses
4 4 4 ! s ‘ s VeTeRs oo
u e
etz
el 2 X " ” " PROCTION ZONES: @ouAy 20N 1
2 2 : 2 : 4 d 2 oA
ZONE 1972 W65 W) 55 00 0000000 WEST

PLAN 1.22

7565600.000

7565650.000



ORTHOMOSAIC UAV IMAGE OF THE MAIN CANAL 12/16

600600 7565640 7565600 600540 7565560 7565520

: ¥ S»

IRY RS ¥

Location Map




Lz

600600.000 600550.000

7565700.000

7565750000

LAYOUT SCALE: 1:600

LAYOUT PLAN AND PROFILE OF THE MAIN CANAL 5%|
(CONFLUENCE REACH) OF THE SILALA N°12-16 ba
i = ‘EE me

600450.000

600400.000

600350.000

600300.000

600250.000

PROFILE SCALE: 1:1000

LEGEND OF CONVENTIONAL SYMBOLS

Level
BM Symbol _— e ~~_Description

PRIMARY CONTOUR LINE EVERY 5
\\ 'SECONDARY CONTOUR LINE EVERY 1m
= STONE-LINED CANALS
PIPELINES
- GRAVELROADS
BOFEDALES

PIEZOMETERS

Profile:

—— TERRAINPROFILE ——__ CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTM)

oaTUM wess4
uNTS: METERS 0000
SEMLMAIOR AXIS (&) ssr8137.0
FLATTENING (F) 17298257
PROJECTION ZONES: (BOLIVIAY ZONE 195

ZONE 18 (72" W~ 65" W) 69" 00 00.00000" WEST PLAN 1.24

7565400000

7565450.000



ORTHOMOSAIC UAV IMAGE OF THE MAIN CANAL 13/16

7565410 600350 7565380 7565350 7565320

g
g
g
3
2
g
£

MAIN CANAL 13 - 16 Scale 1: 500

0 20

Location Map

6002507565560 6002007565470 6001507565380




7565550.000

600350.000

600300.000

600250.000

7565600.000

LAYOUT PLAN AND PROFILE OF THE MAIN CANAL
(CONFLUENCE REACH) OF THE SILALA N°13 -

BOJ\iA
H

16

|
|

|

/

LAYOUT SCALE: 1:500

7566250000

|
|
1600300.000 600250.000 600200.000 600150.000
LEGEND OF CONVENTIONAL SYMBOLS
ELEVATION
¥ o
BMSYMBOL _— e B0 ~__DESCRIPTION
PRIMARY CONTOUR LINE EVERY 5

62

PROFILE SCALE: 1:1000

P PEONETER
Proge=3B820 | progre=3149000
v = 4281.5% _})
ENDPONT OF THE SOUTH CANAL—~ —1—

v = 4283862 )

Progre.=3+578.70-
Hev = 4276.512

\\ SECONDARY CONTOUR LINE EVERY 1m

=== STONE-LINED CANALS

PIPELINES
- GRAVELROADS
BOFEDALES
PIEZOMETERS
Profile:

——— TERRAINPROFILE ~——__ CANAL PROFILE

UNIVERSAL TRANSVERSE MERCATOR PROJECTION PARAMETERS (UTM)

DATUM

NITS: METERS 0000.
78.7 SEMLMAJOR AXIS () 63781370

FLATTENING () 1208257223563

PROJECTION ZONES: (BOLIVIAY ZONE 165

(CENTRAL NERIDIAN ZONE:

ZONE 18 (72" W~ 65" W) 69" 00 00.00000" WEST PLAN 1.26




0€

ORTHOMOSAIC UAV IMAGE OF THE NORTH WETLAND 14/16

7566300

UTMWGS 84 19 S

Orthomosaic image date: June 2016

d Meters

: 3
7566510

600800

7566370

7566160




23

SCALE: 1:1000

o=
DIREMAR

LAYOUT PLAN AND PROFILE OF THE NORTH CANAL OF THE SILALA‘ N°14-16

SCALE: 1:700

LEGEND OF CONVENTIONAL SYMBOLS

Level
Y

Bm Symbol _— @W ~~_Description_
PRIMARY CONTOUR LINE EVERY 5

\\ SECONDARY CONTOUR LINE EVERY 1m
=== UNLINED CANALS EXCAVATED IN NATURAL SOILS
= STONE-LINED CANALS
== CANAL COVERED WITH STONE

- cRAvELROADS

PIPELINES
£ BOFEDALES PIEZOMETERS
Profile:
4“4 ——— TERRAINPROFILE ———___ CANAL PROFILE
+ VERSAL TR ERSENERCATOR ROLECTON ARMETERS (U7
5 o st
9 an \ETERS o
i amio
= s e
0+ PROECTON NS (S0l 28 2
L AL VEADUNFER ZONE
ZONE 1377 W8 00T WEST PLAN 1.28




z€

ORTHOMOSAIC UAV IMAGE OF THE NORTH WETLAND 15/16

600870 7566200 7566160 600800 7566080 7566040 600730 7565960 7565920
1 1) ! I

T
7566000

UTM WGS 84 19 S
Orthomosaic image date: June 2016

~ Potosi
Department

|
g ®siala _/

/" ARGENTINA

2 T - =) | w—  w— —T —
7566360 7566320 7566280 600590 7566240 600520 7566120 7566080 7566040




€e

LAYOUT PLAN AND PROFILE FOR THE NORTH CANAL OF THE SILALA N°15-16

//
— /

////
//

\

LEGEND OF CONVENTIONAL SYMBOLS

Level

SCALE: 1:1000

» Bm symbol /% BT ~__Description

PRIMARY CONTOUR LINE EVERY 5

\\ SECONDARY CONTOUR LINE EVERY 1m

s STONE-LINED CANALS
T 7= CANAL COVERED WITH STONE
= cRAvELROADS PIPELINES

BOFEDALES PIEZOMETERS

Profile:

———— TERRAINPROFILE  ——___ CANAL PROFILE

UNNVERSAL TRANSYERSE NERCATOR PROJECTION PARAVETERS (UTA)

oaruw wosss
. NETERS o
SEMUAICRAXS (45 a0

7 ooy
PROECTONZONES: 80U 208 15
CONTRALNERDA

o=y
=}

0+500

PLAN 1.30

Penze
ZONE 1872 W65 W) 65 00 00000 WEST




ORTHOMOSAIC UAV IMAGE OF THE NORTH WETLAND 16/16

34

0€£009
1

099009 092695
4 L

7565800

7565840

7565880

9
8
8
2
8
L

7565960

7566000

7566040

7566080
1

065009

025009
1

Orthomosaic image date: June 2016

UTM WGS 84 19 S

Scale 1: 700

NORTH BOFEDAL 16 - 16

Location Map

» .
099009 065009

T
025009

7565760

7565800

7565880

7565920

7565960

7566000

7566040

7566080

7566120



Ge

<~ | DIREMAR|

SCALE:  1:700

RN 069

WER
i Descrip.=V-06
~E~_ Progre.=0+680,62

~=_Northing=7565910.261
\,\Ess@;— 0652.384
L

= Descrip.=V-07
= Progre.=2+908.94

L . = Northing=7565879.255

2 ) \ Easting=600625.175

LEGEND OF CONVENTIONAL SYMBOLS

Level

ot Bm Symbol /QEN*' ~~_Description

SCALE: 1:1000

PRIMARY CONTOUR LINE EVERY 5
\\ SECONDARY CONTOUR LINE EVERY 1m
== STONE-LINED CANALS

=== CANALS FLOWING ON ROCKS

- GRAVELROADS PIPELINES
BOFEDALES PIEZOMETERS

Profile:

——— TERRAINPROFILE  ——____CANAL PROFILE

ERSAL TEANSYERSE HERCATOR PROCTIN PARAMETERS (T )

o :

I wereRs

o e s

TR iz

PROECTONZDNES: forea
wpeRzone PLAN 1.32

ZONE 1977 W-5"W)6 00 00007 WEST




9¢

L deag
T GOVGT o oo i l»lmvnn o
e ~ 3:‘{1 - g
B P' 2 31 E 395 5032

= ) =
2 % »\J‘*‘ﬁb@“ % g R = %
2 K % 2 2 2
1561@0 » » » - o w &
2 =
% SILALA e
WETLANDS LOCATION PLAN b
w W
2
2
?
W
s
oy
S
sy A0
s
m’a‘éﬁq’w / N
J 15656@
Wi
e = 52
Q'
v e
e s
o = = af
P
5
sy o AN 3
an ﬁ‘;ﬁ*‘ o ! %\’n
o, o eIt
a00 - s Sy
15 b5 o
ﬁ% o -
e .
2 2 SR :
% -] e
%
@
w
0
T
e 0
O OB B e 2
2
P, 5 ? 2
LN s 2 o 2,
o e ) )
o ez 2 2
o Ao
15690@ A
SPRING SPREADSHEETS LEGEND OF CONVENTIONAL SYMBOLS
¥ BM SYMBOL /é BWOT - DESCRIPTION
[ WETLANDS AND SPRINGS
f _—— CANALS
¥ BOFEDALES
;EIW 12
= .. 4 o o 5! —/ MINOR STONE DAMS
2 oc 3 -
% 2 5 2 0
B Y W o

NVERSAL TRANSIERSE MERCATOR PRO.ECTION PARAMETERS UTM)

oaTu wesa
. METERS 000
SEUAORRSS (8 swED
FLATTENNGF; 12572383

[BOLVATZ0NE 18
CONTRALVERDUN PER 20N

ZONE 1902 W65 W) 6900 0O WEST PLAN2







8¢

OPEN UNLINED CANAL CROSS-SECTION (§/
M) PROGRESSIVE 0+000 TO 0+070 SCALE 1:50

UNLINED OPEN CANAL CROSS-SECTION (8
M) CONTRIBUTING BRANCH
PPROGRESSIVE 0+080 TO 0+100 SCALE 1:50

UNLINED OPEN CANAL CROSS-SECTION (8/
MAIN CANAL

PROGRESSIVE 0480 T0 0+ SCALE 150

srowe_ [
vASONRY L Dis

STONE MASONRY OPEN CANAL CROSS-SECTION
(MP) PROGRESSIVE 0+100 T0 0+130 SCALE 1:50

ARTIFICIAL
INFILLING

(OPEN STONE MASONRY CANAL (M'P')
PPROGRESSIVES (4170 T0 0+280 SCALE 1:50

UNLINED OPEN CANAL CROSS-SECTION  (§/
M) PROGRESSIVE 0+280 TO (+460 SCALE 1:50

s
Wi ) ST
OPEN CANAL CROSSSECTION (')
PROGRESSIVE 0470 T0 #5T0SCALE 150

OPEN CANAL CROSS-SECTION (/M)
PROGRESSIVE (+600 TO 0730 SCALE 1:50

SILALA CANALS DETAIL PLAN

e

per e PPE RO R

UNLINED OPEN CANAL CROSS-SECTION (§/
M) PROGRESSIVE 0+860 TO 1+030 SCALE 1:50

CCONFLUENCE NORTH CANAL CROSS-

SECTION PROGRESSIVE 0+685 SCALE 1350 CONFLITACK SOUTH CANAL CB05%

SECTION PROGRESSIVE 24870 SCALE 1:50 R

r00m, wﬁ W ’jl 5

[

PIEZOMETER TYPE CROSS-SECTION
UNLINED OPEN CANAL CROSS-SECTION (8/
M) PROGRESSIVE 1+440 TO 1+540 SCALE 1:50

CONFLUENCE CANAL CROSS-SECTION
PROGRESSIVE 24873.2 SCALE 1:50

wate wareR
1B [

UNCANALIZED REACH CROSS-SECTION, BOFEDAL AREA
PROGRESSIVE 2:010 70 24210 SCALE 1:100

J

RocK wi £ eI
(OPEN STONE MASONRY CANAL CROSS SECTION
M'PY) PROGRESSIVE 3+400 TO 3+570 SCALE 1:30

OPEN CANAL - WEIR CROSS-SECTION

3D VIEW OF THE DESILTING CHAMBER AT THE CONFLUENCE
BETWEEN THE NORTH AND SOUTH CANALS (AVERAGE H=
1.50m)

-
=

OPEN STONE CANAL CROSS-SECTION
PROGRESSIVE 2+720 SCALE 1:200

(CRUMBLED)
MATERIAL

OPEN CANAL PRESENTING CRUMBLED MATERIAL
PROGRESSIVE 2+790 SCALE 1:200

PLAN 4




GEOLOGICAL MAPS OF
THE SILALA
(Appendix B)



oy

7569000

7568000

7567000

7566000

7565000

7564000

7563000

T . - -

e

GEOLOGICAL SYMBOLS
Geological contact
~—-~Inferred contact
E3 Volcanic Emission Center
« Flow direction
a Petrographic samples

oidgioozma]  Radiometric age
TOPOGRAPHICAL SYMBOLS
& Boundary Marker
Loose coating, two-way
Ruts, footpath

Contour lines ( every 20 m)

HI

oo

i

> z a m 4 > c o
0o 0 4 0 - m

£
z

[mo-nmnz- mo-amvcul

STRATIGRAPHIC COLUMN
CHARACTERISTICS OF THE GEOLOGICAL UNITS

Sedimentary units

Alluvial Deposits Silts, sands and clays

Fluvial Colluvium Dep.  Gravel, sands, silts and clays

Fluvio-glacial Deposits ~ Gravel, sands and clays

[_Qc | Colluvial Deposits Boulders and cobbles

Moraine Deposits Boulders, cobbles, silt and clays

Volcanic units
AQUA DE PRDIZ
ST e
[ cooeoouen  SETTESTEINR R

’ Dark gray Porphyritc, laminated or in blocks,
[[Nisg | Silala Grande Lava ¢ 202 B2 00 eite of p. olg.b.cpx.

Inacaliri 1 Lava Dark gray Porphyritic, laminated or in blocks,
fuidal banding. Andesites of bt, ads-bt-hb-cpx

[TNsE ] Silala ChicoLava  Gray Porphyritc, laminated o in biocks,

—— Fluidal banding. Andesite of bt, ads-bt-hb-cpx
) Brown dacitic porphyritic Ignimbrite, laminated,

["Ris:31] Siala 3lgnimbrite ' L2000 CRatals, qg-olg-opx.p

S Debris Fiow'2 Grey brown depositsof cobbles,
gravel, pumice, sar

- ’ Brown dacitic porphyritic Ignimbrite, in blocks,
[TNis27] siala 2 Ignimbrite it S Pronomictc slasts, uwwx-p

- . Light brown-pink dacitic porphyritic igniml
Nis-1 | silala tignimbrite £ O termediate welding. qz-elg—cpx—p

T Debri Grey brown deposit, cobbles, gravel,
C I

N

7568000

.

7567000

e

7566000

bt biotite
px  pyroxene
hb  homblende
olg oligocene
9z quarz
cpx_clinopyroxene

ads andesine

<|

SERGEQMIN S ——

wmmme.  DIREMAR

INTERINSTITUTIONAL COOPERATION AGREEMENT
AND SERGEOMIN-DIREMAR CONSULTANCY CONTRACT

GEOGRAPHIC STRUCTURAL MAPPING PROJECT
SURROUNDING AREAS OF THE SILALA SPRINGS

Bofedal GEOLOGICAL MAP
Boundary area 1 AREA 1
REFERENCE SYSTEM: WGS84 - UTM PROJECTION SYSTEM ZONE 19 SOUTH
International boundary ﬁ La Paz, September 2047 |  Scale. 1:2.700 |
1
599000 600000 606000 607000 snulmn

7569000

7565000

7564000

7563000




34

7572000

7570000

7568000

596000 598000

600000 602000

7566000

7564000

7562000

604000 606000 608000 610000 612000 614000
STRATIGRAPHIC COLUMN g
g
CHARACTERISTICS OF THE GEOLOGICAL UNITS E
13
HERAE " .
w |8 &)3 Sedimentary units
fioLs:
cene,
Qa | Alluvial Deposits Silts, sands and clays
Alluvial fan Deposits ~ Cobbles gravel, sand and silt
s
c -
L TQof | Fluvial Colluvium Dep.  Gravel, sand, silt and clays
u
e
A Qc_| Colluvial Deposits Boulders and cobbles 8
i g
2
IS [Gig | Fluvioglacial Deposits  Gravel, sands and clays L
3
T
" ["Qm | Moraine Deposits Boulders, cobbles, gravel and clays
°
N o
c Volcanic units
A
€ VOLCANIC CHAIN
Rl AGUA DE PERDIZ
v
€ = Dark violet Porphyritic, laminated or in blocks,
i Inacaliri 2 L e g
4ol MR Inocafi 2 Lava banding, Fluidal. Andesites of px, px.
2 L, | s
i i Dark gray Porphyritic, laminated or in blocks 2
' [ gray Porphyritic, 3 18
i N e [ Nisg | Silala Grande Lava fluidal banding. Andesites of hb, ads-bt-hb °
&l o
M
s[Of [[i| N
53 |lelr]
se | Niint | Inacaliri 1 Lava Dark gray Porphyritic, laminated or in blocks,
- L fiuidal banding. Andesites of hb, ads-bt-hb
o 1B [ Nisc | SilalaChicoLava  Gray Porphyritic, laminated or in blocks,
o g Fluidal banding. Andesite of bt, ads-bt-hb-cpx
608 [4Nic3 4] Silala 3 lgnimbrite  Brown dacitic porphyritic ignimbrite, laminated,
ol [nisgd 9 with developed crystals, qz-olg-cpx-p
s
"
. 2
hE Debris Flow 2 Grey brown deposits of cobbles, 2
0 i gravel, pumice, sand 2
. 2
- o i . i Brown dacitic porphyritic ignimbrite, in blocks, &
_\ ki Nis-2 | Silala 2 ignimbrite a &
HITOLXXIN SILALAY N 1 e a with andesitic monomictic clasts, qz-olg-cpx-p
cl | |* [Nisi | Siala 1ignimbrite  Light brown-pink dacitic porphyritc ignimbrite, in blocks,
&l with intermediate welding, qz-olg-cpx-p
e o Debris Flow 1 Grey brown deposit. cobbles, gravel,
= volcanic glass, pumice, san
"
3
B
&
(Not referenced to map scale)
s
GEOLOGICAL SYMBOLS References 2
Geological contact B bl =
Inferred contact px  pyroxene
hb  homblende
# Voleanic Emission Center olg oligocene
9z quartz
Flow direction opx  clinopyroxene:
. p  pumice
s Petrographic samples Ll
eiTaso0zma] Radiometric age %,
HITO-LXXV”
TOPOGRAPHICAL SYMBOLS
8
sy SERGEQMIN
ERVICIO N t=

Loose coating, two-way
Ruts, footpath

Contour lines ( every 20 m)
Bofedal

Boundary area 1

AND SE

INTERINSTITUTIONAL COOPERATION AGREEMENT

DIREMAR CONSULTANCY CONTRACT

GEOGRAPHIC STRUCTURAL MAPPING PROJECT
SURROUNDING AREAS OF THE SILALA SPRINGS

GEOLOGICAL MAP

AREA 2

o 1 2 REFERENCE SYSTEM: WGS84 - UTM PROJECTION SYSTEM ZONE 19 SOUTH
International boundary ]
La Paz, September 2017 Scale. 1: 35.000 MAP 2
596000 598000 600000 602000 604000 606000 608000 610000 612000 614000




7580000

7575000

7570000

7565000

600000

620000 625000

635000

R
FeRiono.
epoch
cclo

o

o
o
[p0-am7=z- 20-mmven

-
lozmoo-rov

GEOLOGICAL SYMBOLS

&

T T

St

Ma

Geological contact
Inferred contact

Volcanic Emission Center

°

STRATIGRAPHIC COLUMN

CHARACTERISTICS OF THE GEOLOGICAL UNITS

Sedimentary units

Qel | Eluvial Deposits
Qa | Alluvial Deposits

Qaa Alluvial fan Deposits

[ Qcf Fluvial Colluvium Dep.

Qc | Colluvial Deposits
| afg | Fluvioglacial Dep.

[7@m | Moraine Deposits

Residual gravel and sands

Silts, sands and clays

Cobbles gravel, sand and silt

Gravel, sands, silt and clays

Boulders and cobbles

Gravel, sands and clays

Boulders, cobbles, gravel and clays

Volcanic units

VOLCANIC CHAIN
AGUA DE PERDIZ

148 N Qlin2 | Inacaliri 2 Lava

Cerro Negro Lava

‘Nisg | Silala Grande Lava

58 | 'Niin1 || Inacaliri 1 Lava
|iNisc ;| Silala Chico Lava
| “Nict *| Cerro Torito Lava
Silala 3 Ignimbrite
Debris Flow 2
Silala 2 Ignimbrite
Silala 1 Ignimbrite
Debris Flow 1

Nicc «| Cerro Chico Lava

(Not refelated to map scale)

Dark violet Porphyitic, laminated or in blocks,
banding, Fluidal. Andesites of px, px.

Dark gray Porphyritic, laminated or in blocks
Fluidal banding, Andesites of hb, olg-bt-hb.

Dark gray Porphyritic, laminated o in blocks,
fiuidal banding Andesites of px, olg-bt-cpx

Dark gray Porphyritic, laminated or in blocks,
fiuidal banding. Andesites of hb, ads-bt-hb
Gray Porphyritic, laminated or in blocks,
Fluidal banding. Andesite of bt, ads-bt-hb-cpx
Gray-pink Porphyritic, laminated or in blocks,
fluidal banding. Dacite of bt and hb, olg-bt-hb.
Brown dacitic porphyritic ignimbrite, laminated,
with developed crystals, qz-olg-cpx-p

Grey brown deposits of cobbles,

gravel, pumice, sand

Brown dacitic porphyritic ignimbrite, in blocks,
with andesitic monomictic clasts, qz-olg-cpx-p

Light brown-pink dacitic porphyritic ignimbrite, in blocks,

with intermediate welding, qz-olg-cpx-p
Grey brown deposit. cobbles, gravel,
volcanic glass, pumice, sand.

Gray porphyritic, laminated o in blocks,
Fluidal banding. Dacite of PX, qz-olg-bi-cpx.

CALDERA PASTOS
GRANDES

NI | Runtu Jarita Lava
Dark grey Porphyritic, laminated or in
blocks, large feldspar crystals. Andesite of
i-hb-cpx.
Pastos Grandes Tuff
Brown grey whitish vitro-crystalline
porphyritic. Dacite of bt, with vitreous
paste, gz-olg-bt.

References

bt  biotite
px  pyroxene

Volcanic boiler
Glacial Circus
Flow direction
Radiometric age

Alteration Area

TOPOGRAPHICAL SYMBOLS

Boundary Marker

Loose coating, two-way

hb  homblende
olg oligocene
az quartz
cpx_clinopyroxene
p  pumice
ads andesine

<|

A [ | Nice 3fcorms esen
K YA Negro

SERGEQOMIN ——=

Ruts, footpath
Contour lines ( every 80 m)
Bofedal

Boundary area 1,2 and 3

International boundary

INTERINSTITUTIONAL COOPERATION AGREEMENT
AND SERGEOMIN-DIREMAR CONSULTANCY CONTRACT
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GEOLOGICAL MAP
AREA 3

REFERENCE SYSTEM: WGS84 - UTM PROJECTION SYSTEM ZONE 19 SOUTH

La Paz, September 2017 ‘ Escala. 1: 82.700 ‘ MAP 3
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REFERENCE SYSTEM: WGS84 - UTM PROJECTION SYSTEM ZONE 19 SOUTH
La Paz, September 2017 Scale. 1: 220.800 Map N° 7
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$25000 MINING GEOLOGICAL SERVICE
STRATEGIC IT FOR N, SILALA AND IN WATER
GEOLOGICAL MAPPING OF THE SURROUNDING AREA TO THE SILALA SPRINGS
LABORATORY SUMMARY TABLE
: N mst | nowm | BEVATION | SAMRE i [ —
1 600813 7566226 4383 7702 TURE ANDESITIC IGNIMBRITE
2 600973 7566397 4395 7706 IGNIMBRITE ANDESITIC IGNIMBRITE
3 601181 7563996 4457 7801 IGNIMBRITE BIOTITE ANDESITIC
4 604898 756798 4543 7802 IGNIMBRITE BIOTITE DACITE
5 605450 7566080 4602 7803 LAVA PYROXENITE ANDESITIC
6 603497 7567689 4583 7804 LAVA BIOTITE ANDESITIC
7 609739 7568018 459 7805 LAVA BIOTITE DACITE
8 604787 7576158 4522 7708 TUFF ANDESITIC IGNIMBRITE
8 9 601942 7564641 4606 7712 LAVA BIOTITE DACITE
& 0 | ey | s 5619 7a06 1AvA PYROXENITE ANDESITIC
11 606758 7562878 5041 7807 LAVA ANDESITIC IGNIMBRITE
12 602052 7564099 4766 7713 LAVA BIOTITE ANDESITIC
13 607188 7567230 459 7808 LAVA ANDESITIC IGNIMBRITE
14 606242 758071 459 7716 TUFE BIOTITE DACITE
15 600871 7566753 4437 777 LAVA BIOTITE DACITE
16 603511 7567642 4500 7720 LAVA ‘QUARTZ PYROXENITE ANDESITIC
17 605051 7569399 4580 7721 IGNIMBRITE BIOTITE DACITE
.. 18 600816 7566953 4485 7809 LAVA BIOTITE ANDESITIC
E 20 600166 7569312 4671 7811 BASAL BRECCIA PYROXENITE ANDESITIC
zn 599317 7568831 4759 7813 BASAL BRECCIA ANDESITIC IGNIMBRITE
22 603440 7565926 4422 7814 TUFF 'HORNBLENDE ANDESITIC
2 603453 7564079 4558 7816 1AVA PYROXENITE ANDESITIC
24 606447 7562228 5165 7817 LAVA PYROXENITE ANDESITIC
25 606447 7562228 5165 7818 LAVA PYROXENITE ANDESITIC
2 611252 7567663 4626 7722 TURE BIOTITE DACITE
2 27 607792 7564663 4802 7820 LAVA PYROXENITE ANDESITIC
- ’ 3 ‘ i ;i L 25 aiz2s | 7sersmr 610 72 TR QUAKT/ ANDFSITIC
J - § 29 609442 7569033 4653 7726 LAVA HORNBLENDE AND DACITE OF BIOTITE
® 30 601256 7572117 5181 7821 1LAVA HORNBILENDE ANDESITIC
%
4 31 601256 7572117 5181 7822 LAVA HORNBLENDE ANDESITIC
% 32 601757 7573261 4833 7727 LAVA OXIDISED BIOTITE ANDESITIC
33 602604 7575147 4607 7732 LAVA OXIDISED BIOTITE ANDESITIC
34 605330 7574972 4701 7729 LAVA OXIDISED BIOTITE ANDESITIC
35 606578 7568225 4555 7824 ARGILLITE ARGILLITE
36 610800 7562642 1647 7825 LAVA PYROXENITE ANDESITIC
37 620023 7566597 4864 7737 LAVA PYROXENITE ANDESITIC
s 38 619703 756092 5107 7827 LAVA PYROXENITE DACITE
H 39 608546 7556911 5420 7830 LAVA HORNBLENDE ANDESITIC
i 40 595872 7569264 5631 7743 LAVA 'HORNBLENDE ANDESITIC
1 598532 7567548 4609 7833 LAVA HORNBLENDE ANDESITIC
—————
SERGEQMIN ——=
SERVICIO GEOLOGICO MINERO DIREMAR
g8
2 INTERINSTITUTIONAL COOPERATION AGREEMENT
References = AND SERGEOMIN-DIREMAR CONSULTANCY CONTRACT
GEOGRAPHIC STRUCTURAL MAPPING PROJECT
Sampling point o s SURROUNDING AREAS OF THE SILALA SPRINGS
Boundary Marker ~\ )
Avea t SAMPLING MAP
Area 2
Area 3 REFERENCE SYSTEM: WGS84 - UTM PROJECTION SYSTEM ZONE 19 SOUTH
La Paz, September 2017 Scale. 1: 84.700 MAP S
625000
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WETLANDS
DEGRADATION IMAGES
(Appendix C)
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TYPES OF VEGETATION IN THE NORTH WETLAND

Types of vegetation

@ Bare soil / saline outcrop
Grass
Scrubland

@& Aquatic vegetation

" Prairie

®€ wetland scrub

®g Wetland

IMAGE 1
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TYPES OF VEGETATION IN THE SOUTH WETLAND

B sl e
Efasa;
Scrubland

(. Prairie

®8€ wetland scrub

IMAGE 2
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TYPES OF VEGETATION IN THE CONFLUENCE WETLAND

P

=

e

IMAGEE 3



ANNEX 30

DVD CONTAINING “ARTIFICIAL
WORKS IMPACT ON THE SILALA”
(VIDEQO)





