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POPULATION OF CHILE

(persons)
Year Male TFemale Total
1970 4,628,783 4,739,775 9,368,558
1971 4,714,979 4,830,470 9,548,449
1972 4,801,176 4,921,165 9,722,341
1973 4,887,370 5,011,861 9,899,231
1974 4,973,566 5,102,557 10,076,123
1975 5,059,762 5,193,252 10,253,014
1976 5,158,694 5,295,693 10,454,387
1977 (projection) 5,257,624 5,398,133 10,655,757
1978 (projection) 5,356,554 5,550,574 10,857,128
1979 (projection) 5,455,484 5,603,014 11,058,498
1980 (projection) 5,554,416 5,705,455 11,259,871
Source: Indicadores Economicos y Financieros 1970-1976
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POPULATION OF CHILE BY AGE AND SEX (1976)

®2-2

(persons)

-Age Male . Female Total

0-4 642,548 633,580 1,276,128
5-9 600,419 593,044 1,193,463
10-14 611,617 605,573 1,217,190
15-19 570,441 566,548 1,136,989
20-24 473,300 471,289 944,589
25429 416,172 418,010 834,182
30-34 363,364 367,172 730,536
35-39 300,353 305,375 605,728
40-44 253,395 260,447 513,842
45-49 231,547 242,251 473,798
50-54 187,716 200,834 388,550
55-59 154,725 171,637 326,362
6064 126,741 147,467 274,208
65-69 97,757 119,081 216,838
70-74 63,272 85,159 148,431
75-T79 39,149 59,805 98,954
More than 80 26,178 48,421 74,599
Chile total 5,158,694 5,295,693 10,454,387

Source: Indicadores Economicos y Financieros,

1971-1976




®2—3

POPULATION BY REGION AND PROVINCE (1975)

Region Province Population (%) Population density
(Hab. /km?)

I Tarapacd 209,889 (2.1) 3.6
11 Antofagasta 287,964 (2.8} 2.3
I11 Atacama 179,173 (1.7) 2.3
v Coquimbo 385,226 (3.8) 9.9
v Aconcagua 182,920 18.9
Valpara{so 854,965 137.0

TOTAL 1,037,885 (10.1) 67.2

M.A. Santiago 3,892,609 (38.0} 238.7
Vi OtHiggins 345,934 48.1
Colchagua 183,686 22.5

TOTAL 529,620 (5.1) 34.3

Vil Curicé 125,681 24.1
Talca 259,400 25.3

Maule 89,024 16.1
Linares 209,906 22.2

TOTAL 684,011 (6.7) 22.4

VIII  Nuble 347,035 15.2
Concepcidén 737,782 127.2

Arauco 106,383 21.1
Bfo-Bfo 214,773 19.5

TOTAL 1,405,973 (13.7) 39.0

X Mzlleco 187,306 13.6
Cautin 462,563 24.9

TOTAL 649,869 (6.3) 20.0

X Valdivia 304,222 16.7
Osorno 179,031 19.2
Llanguihue 228,974 12.2

Chiloé 119,380 4.6

TOTAL 831,607 (8.1) 11.4

XI Aysén 57,337 (0.6} 0.6
XiI Magallanes 101,851 (1.0) 0.8
Chile total 10,253,014(100.0) 13.5

Remarks: M.A. = Metropolitan Area

Source: Indicados Economicos y Financieros, 1971 - 1976
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ORIGIN OF GROSS DOMESTIC PRODUCT (1975)

xK2-6

Economic Activity Percent
Agriculture, Forestry and Hanting 9.7
TFishery 0.4
Mining and Quarrying 11.9
Manufacturing Industries 19.7
Construction 3.8
Electricity, Gas and Water 2.4
Tranéportation, Storage and Communication 4.2
Wholesale and Retail Trade 18.5
Banking, Insurance and Immovable Property 4.6
Property of Housing 9.2
Public Administration and Defense 5.6
Other Services 10.0

Total 100.0

Source: Indicadores Economicos y Financieros 1970-1976



x2~7

[ BTSRRI Ry T D 8 b e

‘uotxe) pue asoInire) ‘Jadeg ‘ymaw YSTIJ

T e )

g

B T PN

* R T WA SR LT Kelle S AW R ST IR SN A RAER AN,

‘umapqdrol ‘sutpel ‘xaqIN ‘uoay ‘xaddoyn

OTTYD ep [vadjuay oouug

S9aNI Ty PILBUTISH

ioLanog

[4
T 1 sMaTway

(0°00T) 0°TLI‘Z (0°00T) 8°890°2 (0°00T) €°SEC T 190g,
(0°0€) 0°199 (o"ge) Ll 9ly (9°62) ¥ ¢6¢€ JUOXT TVNOILIAVHI-NON (4
(0'0L) 0°02¢°T (0°LL) T'265°T (¥ ¥L) 6 THTT Z7 WO0IXE TYNOILIQVYUL (©
(0°001) 0°TLT e (0°00T) 8°890°C (0°00T) £°6€6°T 1e30)
(e'1) o-sz (o'1) 602 (6'0) 01 SIN30
_(€70) 09 (c'0) 6+ {(z'0) L2 ToTIorew 4rodsuvay
(6°2) 0°¢9 (9°2) 9°e¢ (€°1) L6t sqonpoad Tugay
(¢°9) oert  (T1°S) 90T (9°¢) 8°s8 sTujoWw osug
. (6°€}Y o0°cL (') o9v9 (L'2) 8'1¥ sponpoad fuoTwoyy
SIBYL0 DU J3F4BW POQUTI
(8°¢) o°l2r  (9'9) 6°SET  ($°9) 6'66 woqauy ‘asornyiap ‘aodug
{(9°1) o0°¢¢ (r'1) €62 (9°1) 67T TACUTY,
(+°0) o0°8 (€'0) 0L (€'0) ¢+ afvxoaog
(2°L) o°Lst (€7¢) 0'0IiT  (9°9) t°2OT pooy
(v-62) o0°8€9 (9-g2) 8°62¢ (L°62) o0°¢6¢ XULSNANT °ITI
(¥*0) o°8 (¢:0) 69 (v'0) 6°¢ 5.I0130
(=) o1 (1°0) o1 (€'0) o%v ronpoxd 45030y
(¥*1) o0'0¢ (z'1) 8°'ve (0'1) o0'91 sqonpoxd Sutwruvy yoogg
(€°9) o°2¢1 (2°v) =298 (8°¢) +°8¢ sqonpoad TeangnoTXdy
(1°8) 0°9.1 {8-¢) 6" 81T (6°46) £ 8 XULSTHOI ANV JUNLIN0IUOV  “II
(s*1) o' (t'1) +¥ec (#'2) ¢€°9¢ g.xayq0
(¢°1) o0°2¢ (9°1) +vree (0°2) €0t wnuapqAToN
{(L°1) oL (8°1) ¢t (2°¢) 6°6¥ OUIPO] PUT 091N
(v'¥) 016 (€°¥) o9°88 (6°6) 6'68 woxT
(r°€S) 0°6ST‘T (8°65) +'8€2‘T (£'6S) 9°6v8 aeddogn
(6°29) 0°L6E‘T (9°89) T 0Eb‘T (8°89) 0'950°t DNINIR "I
(%) (%) (%) ____
mwhﬁma mﬂohmﬂ €L6T

(TeTTOP SN UOTTTTW)

LUOIXH

Y SR O PR T T

KL >

L2

ST



#2~-8

aTTy) 8p TwIjUa) odung  :90IN0g

somITy poquuIRsd T/ isyImwoy

(0°00T) 0°122‘C (0°00T) 0°€6S‘T (0'00T) 9°GLLT 1e10],

{(L-12) oO-zZ8F {(9°I2) O Pt {(9°C1) 018 spood fuyTde) CAjJ

(€726} 0°291‘T (9°16) 0°¢€28 (9'86) 9°0b0O°‘T spood oquTpswIdqul ‘IIJ

(+r'01) 0°0€£2 (8*02) o 1€ (€-02) 0O°'19¢€ spoog “*IT
v gpoo}

(9°¢T) o°lve (0°9) 066 (2°6) 0°¢6 Surpnioxe ‘spood xaumsuon ‘I

(%) (%) (%)
mﬁﬁhmﬁ muwhmﬁ mﬂmhmﬁ

(sxBTIOP Sl UOTITTW)

LAOdNT



9l6T-0L61 SOI3TOHUBUT £ SODTMOUODS SIIOPUDIPUT  :adaANOG

{Le—"uer) 0°v0S 0 TEE'T  ¢€'Zev'T  9°866°T 0°L18°'T U 000°T uma o048

€°TOT‘T 6°669°T g-cei‘e uoy 000‘T duogsawT]

6°FIST  8'6TST 0°06€°T uo4 000°T 1800

T°P00°26T +°8S6°L0Z 0°TLL9ST By ISATTS

v yg2‘y  0°80L‘C 1°92e‘¢ ay P1OD

0°6zT8‘c  OobL‘OL G 96b‘lZ uog Rxnoxap

We‘e 6ve'e vecte uog outy

14X oT 1337 uoq. puo

866°61 ¥69°82 Seakat uoq asauvduey

260°6 LeL'e ov6 ‘b uo umuapaA oy

9°296‘T 6°cle‘T 9-01E‘e 85 0001 eutpoy

A AV} 8'8cl 6°969 uoq. 000‘T T99TN

(rady—-uep) 6°296‘c  6°S18‘6 T'6VO°TT 6 962°0T +#°9kb'6 uot 0OO°‘T uoxy

(eunp--uwr) 9°914 2 s00‘t  £°8¢8 1°206 vgel uoq 000°T1 zaddop
LL6T 9161 GL6T pL6T €L6T 11U

®2-9

SIONA0Ud TVHANIN



FRICE OF COPFER

(US cents per 1b.)

#2-10

1973 80.70
1974 93.27
1975 55.94
1976 63.61
1977 January 63.625
February 64,667
March 68.853
April 64.778
May 62.213
Jung 59.530
July 56.615
August 52.561
Source: Chilean Copper Commission
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CHILEAN COPPER MARKETS

(1,000 ton)

Main countries
consumers of

1976 (%)

First semester

Chilean copper 1976 (%) 1977 (%)
1. Germany 190.3 (19.4) 101.0 (20.5) 96.9 (19.9)
2. Brazil 143.2 (14.6) 61.4 (12.5) 91.1 (18.7)
3. United States 99.2 (10.1) 52.4 (10.4) 45.7 (9.4)
4. Japan 99.1 (10.1) 51.1 (10.4) 53.8 (11.1)
5. England 86.1 (8.8} 47.8 {9.7) 37.0 (7.6)
6. Italy 72.9 (7.4) 31.2 (6.3) 31.7 (6.5)
7. Spain 48.4 (4.9) 25.6 (5.2) 21.5 (4.4)
8. France 43.7 (4.4) 18.3 (3.7) 17.8 (3.7)
9. Belgium 37.3 (3.8) 18.9 (3.8) 21.6 (4.4)

10. China 25.1 (2.6) 16.2 (3.3) 3.0 (0.6)

11. Argentina 19.0 (1.9) 11.9 (2.4) 15.7 (3.2)

12. Sweden 12.5 {1.3) 6.9 (1.4) 1.6 (0.3)

13. Germany 11.0 (1.1) 5.0 (1.0) ——— (=)

14. Yugoslavia 10.8 (1.1) 5.8 (1.2) 8.6 (1.8}

15. Bulgaria 10.2 (1.0) 1.9 (0.4) 7.4 (1.5)

16. Turkey 9.9 (1.0) — (=) 4.4 (0.9)

17. Scuth Korea 9.8 (1.0) 4.4 {0.9) 11.5 (2.4}

18. Canada 8.9 (0.9) 7.6 (1.5) 0.8 (0.2)

19. Formosa 8.3 (0.8) 5.0 (1.0) 9.3 (1.9)

20. Greece 8.0 (0.8) 5.1 (1.0) 0.2 (0.0)

Other countries 28.2 (2.7) 4.5 (3.6) 6.3 (1.3)

Total exports

981.9(100.0) 492.0(100.0)

485.9(100.0)

Source:

Chilean Copper Commission
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POPULATION OF TARAPACA PROVINCE BY ECONOMIC ACTIVITIES
(more than 12 years old)

1970 1975 Grovth
persons (%) persons (%) (%)

Agriculture and fishery 6,497 {(11.8) 8,594 (11.9) 32.3

Mining 2,404  (4.4) 3,206 (4.4) 33.4
Industry 7,250 (13.1) 11,748 (16.2) 62.0
Electricity gas and

water 344  (0.6) 457 (0.6) 32.8
Construction 4,001 (7.3) 5,541 (7.6) 38.5
Commercial 6,585 (11.9) 8,732 (12.0) 32.6
Services 7,293 (13.2) 9,029 (12.5) 23.8
Others 20,781 (37.7) 25,216 (34.8) 21.3
Total 55,155 (100.0} 72,523 (100.0) 31.5

Source: ODEPLAN
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ECONOMIC STRUCTURE OF TARAPACA PROVINCE (1975)

Participa- Sectorial  Participation

tion in GDP participa- between the

of the tion in the departments

Nation Province ARICA  IQUIQUE

(%) (%) (%) (%)
Agriculture 0.4 1.2 54.2 45.8
Fishery 24.6 2.2 30.0 70.0
Mining 1.1 3.7 21.1 78.9
Industry 3.4 32.2 75.2 24.8
Construction 3.5 5.9 68.0 32.0
Electricity, gas
and water 0.9 0.6 66.7 33.3
Transportation 6.3 9.7 59.5 40.5
Commercial 5.1 37.5 60.2 39.8
Other services 0.8 7.4 55.5 44.5
Total 2.8 100.0 62.9 37.1

Source: ODEPLAN
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RECORD OF MAIN FARTHQUAKES IN TARAPACA

REGION

(LATITUDE 18° - 22°S.

1908 - 1977)

Date of Oceurrence Epicenter Affected Area Magnitude

Feb. 23, 1908 Sierra Gorda

Jun. 16, 1908 Tecna, Arice

Sep. 15, 1911 lat.2095., long.72°V. Pozo Almonte, 7.3

Iquigue
Oct. 19, 1929 lat.23°5., long.69°V. Antofagasta, 7.5
Calama

Feb. 23, 1933 1at.20°5,, long.71°W. Iquique 7.6

May 11, 1934 12t.19.5%S., long.72°V. Pisagua, Iquique

Mar. 31, 1940 1at.199S., long.70.5°W. Arica 6

Gct. 6, 1940 1at.22%5., long.71°W. Tocopilla 6.75

Jul. 26, 1946 Iquique

May 11, 1948 lat.17.5%°S., long.70.3°W.  Arica 7.3

Apr. 25, 1949 lat.19.89S., long.69°W. Arica, Iquique 7.3

Dee. 3, 1963 1at.22.409S., long.69.30°W. Calama 6.1

Jul, 30, 1965 30 km. north from Arica Arica 6.0
1at.21.80°S., long.70°V.

Aug. 20, 1965 V¥olcan Isluga Border area with 6.2
12t.18.90%95., long.69°VW. Bolivia

May 11, 1967 Cerro Hailla Border area with 6.1
1at.20.3095., long.68.5°W. Bolivie

Dee. 21, 1967 Tocopilla Tocopilla, Calama 6.3
1at.21.80%S., long.70°W.

Dec. 27, 1967 0llague * Boarder area with 6.4
1a£.21.209S., long.68.39W. Bolivia

Jun. 19, 1970 50 km. off Tocopilla Tocopilla 6.2
lat.22.1993., long.70.51°V.

Nov. 28, 1970 80 km. south-east from Iquique 6.0
Iquique, Salar Grande -
1at.20.92°S., long.69.83°VW.

Nov. 29, 1976 Salar debPintado§ Iquique, Huara, 7.3
1at.20.69S., long.68.9°W. Pozo Almonte

Source:

Ministerie de Defensa Nacional, Direccion Meteorologico de Chile
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LIST OF RELATED FACILITIES

xRé6E-1

* Desirable

— Not particulary necessary

Class or Related Town Location
Funciion Facilities B-site D-site
Minors Nursery school % -
Children's hall, children's park * #*
Primary school *% * %
Middle school ** -
‘Adults Vocational training center * -
Park, athletic ground *% *%
Multipurpose hall *% *
Workers' union e¢lub »H %
Aged people Welfare center * -
and .
housewives Housewives' center ¥ **
Urban Roads, open space for traffic *+ **
facilities Waterworks, sewerage system ** * %
Sewage and garbage treatment plants  ** *%
Gas and electricity Lk *%
Hospital or clinic ** ¥
Pelice station ¥ *E
Post office, telephone & telegraph ¥ *¥
Pacilities related to office
gov't and public offices * & £+
Publie hall, library *¥ *
Shops, banks, hotels ¥ *¥
Movie theater * -
Ground * -
Church x* w*
Remarks: *%  Necessary




gbH— 2

SCALE OF RELATED FACILITIES

(m2)
Class or Related Town Location
Funection Facilities B arca D area
Minors Nursery scheool 420 %
Children's hall 110 90
Children's park 2,130 1,780
Primary school 2,150 1,790
Middle school 1,520 *
Adults Vocational training center 140 *
Park, athletic ground 12,000 10,000
Multipurpose hall 720 600
Workers' union club 540 540
Aged poeple VWelfare center 90 *
houzziives Housewives' center 170 140
Urban Roads, open space for traffic - -
Facilities Waterworks, severage system - -
Sewage & garbage treatment plants -
Gas & electricity supply - -
Hospital or elinic 360 300
Police station 30 30
Post office, telephone &
telegraph office 300 30
Facilities related to gov'i
and public offices 100 100
Public hall, library 1,690 1,410
Shops 1,200 1,000
Bank 120 120
Hotel 900 900
Movie theater 240 #
Church 1,200 1,000
Remarks: *  Not particulary necessary
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CONSTRUCTION COST OF MINING TOWN AT B-SITE

x6-3

(103 uss)
Focility Ugfty°f U“fasg§te Quantity  Amount
Residence, A and B types m2 200 7,274.88 1,455
Residence, C and D types,
and dormitory for
unmarried m2 160 20,955.04 3,359
Related facilities me 200 12,000.00 2,400
Power-transmission line
(inside & outside city) m 8 6,500 52
Vaterworks
(inside & outside city) m 16 3,500 56
Drainage m 40 2,000 80
Sewage treatment plant prs. 45 2,400 108
Roadway 7 6,000 42
Footway 3 6,000 21
Greens (green belt) m 40 6,000 240
Greens (park) m2 10 12,240 122
Total 7,935
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CONSTRUCTION COST OF MINING TOWN AT D-SITE

(103 Uss)
e Unit of Unit Rate (4 A
Facility 0'iy (US$) Quantity mount
Residence, A and B types m2 200 3,510.00 702
Residence, C and D types,
and dormitory for
unmarried me 160 17,651.44 2,824
Related facilities n? 200 8,100.00 1,620
Power-transmission line
{mine to city) m 8 13,000 104
(Diesel engine generation) KWH (7,000} (360) (2,520)
Transmission line
(inside city) m 8 2,300 18
Waterworks
(inside & outside city) n 16 16,300 261
Drainage m 40 1,800 72
Sewage treatment plant prs. 45 2,000 90
Roadvay m 7 4,500 32
Footway m 3.5 4,500 16
Greens (green belt) m 40 4,500 180
Greens (park) m2 10 12,240 122
Total 6 N 041
(8,457}

Remarks: Figures in parentheses show the amount in case diesel

generators are installed in the city.



*x6—5

CLASSIFICATION OF FACILITIES
BY BEARING ORGANIZATION OF CONSTRUCTION COST

Class.or Related Facilities Bearing Organization
Function of Construction Cost
Minors Nursery school Publie institution
Children's hall "
Primary school "
Middle school n
Adults Vocational training center Mining enterprise
Park, athletic ground Public institution and
mining enterprise
Multipurpose hall Publiec institution
Workers' union club Mining enterprise
Aged people Welfare center Public institution
and. Housewives' center Public institution and
housewives R .
mining enterprise
Urban Roads, open space for traffic Public institution and
facilities mining enterprise

Waterworks, sewerage system "

Sewage & garbage treatment "
plants

Gas & electricity supply "
Hospital or clinic Public institution
Police station "

Post office, telephone & "
telegraph office

Facilities related to gov't
& public offices

Public hall, library n
Shops, bank, hotel Private enterprise

Movie theater "

Church Public institution




WORK FLOVCH.RT OF MINING TOWN PL..NNING

Plan of Develo:ment ‘ Basic Concept of
of a Mine Mining Town Planning
I v . |
' ?
No. of Employees for the Geographical Location for
Development of a Mine Development of a Mine
| ]
i | ]
Estimate of Population Collection of Basic Field Survey for
Directly Related to Data for Hining S5election of Locatiop
Development of a Mine Town Planning of a site for Mining
Town
Iy |
_J
Study of Public Utilities, Study of Location
- Service Facilities and of Mining Town
Living Facilities
v Developiént Effect
Bstimate of Population "_*"JL*'OE Roads, dater, ete
Related to Development
of a Mine
| s J
|Estimate of Estimate of Selection of Locatiur
Papulation Scale of " of ¥ining Town
Facilities
i
) 4
Community Plan Sstimate of
and Layout of Construction
All Facilities Cost

¥
[gvaluation of Mining Town Plnnniﬁg]
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Hmé6-3
HOUSING PLAN (RESIDENCE TYPE~A AND TYPE-D)
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HOUSING PLAN (RESIDENCE TYPE-B AND TYPE-C)
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HOUSING PLAN (DORMITORY )
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LAYOUT PLAN(B=SITE)
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PROJECTION OF NORMAL TRAFFIC

(a-b-c-d-e-T)

P/C 0/T H/T BUS = TOTAL
1977 8 7 2 3, 20
1978 9 7 2 3 o2
1979 11 8 2 3 ! 24
1980 12 8 2 3 25
1981 14 8 2 4 28
1982 16 9 2 4 -3
1983 18 9 3 4 T 3
1984 20 9 3 4 36
1985 23 10 3 4 . 40
1986 ~25 10 3 4 42
1987 28 10 3 . 4 . 45
1988 31 11 3 4 . 49
1989 34 11 3 5 53
1990 38 11 3 5 .57
1991 | 41 12 3 5 S
1992 45 12 3 5 - 65
1993 48 12 -4 T s T e
1994 527 13 4 55, T4
1995 56 13 4 : 5 778
1996 60 13 4 6 83
1997 64 14 4 6 88
1998 69 14 4 6 93

Remarks: P/C = Passenger Car
0/T = Ordinary Truck
H/T = Heavy Truck
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- TRAFFIC PROJECTION (Normal + Mine Developmeni) (1)

]

®7~5

(vehicles per day)

Town Location "Bv

Town Location "D

a-b-c-d-¢-f. (Route I)

. Year a-b-c—d-¢ (Route IT) 333321332 fgﬁﬁii i%)

. P/C O/T H/T Bus Total P/C O/T H/T Bus Total
1979 25 43 52 23 143 30 47 52 7T 136
. 1980 26 43 52 23 144 31 47 52 7 137
1981 28 43 52 24 147 33 47 52 8 140
.1982 30 44 52 24 150 35 48 52 8 143
1983 32 44 53 24 153 37 48 53 8 146
1984 34 44 53 24 155 39 48 53 8 148
1985 - 37 45 53 24 159 42 49 53 8 152
1986 39 45 53 24 161 44 49 53 8 154
1987 42 45 53 24 164 47 49 53 8 157
1988 45 46 53 24 168 50 50 53 8 161
1989 48 46 53 25 172 53 50 53 9 165
1990 52 46 53 25 176 57 50 83 9 169
1991 55 47 53 25 180 60 51 53 9 173

. 1992 .59 47 53 25 184 64 51 53 9 177
1993 - 62 47 54 25 188 67 51 54 9 181
1994 66 48 54 25 193 71 52 54 9 186
1995 70 48 54 25 197 75 52 54 9 190
11996 74 48 54 26 202 79 52 54 10. 195

- 1997 78 49 54 26 207 83 53 54 10 200

.1998 - -83 49 54 26 212 88 53 54 10 205

Remarks: P/C

H/T

Passenger car, 0/T = Ordinary truck,
Heavy truck
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TRAFFIC PROJECTION (Normal +-Mine Development) (2)

(vehicles per day)

Town Location "D"

Town-Location "B" or "D"

e-f (Route I)

- 'f-g~h (Route I)

Year e-g-h (Route II)

P/C G/t H/T Bus Total P/C o/T H/T Bus Total
1979 25 43 52 23 143 14 35 50 20 119
1980 26 43 52 23 144 14 35 S0 20 119
1981 28 43 52 24 147 14 35 ‘50 20 119
1982 30 44 52 24 150 14 35 50 20 119
1983 32 44 53 24 153 14 35 50 20 119
1984 34 44 53 24 155 14 35 50 20 119
1985 37 45 53 24 - 159 14 35 50 20 119
1986 39 45 53 24 161 14 35 50 20 119
1987 42 45 53 24 164 14 35 50 20 119
1988 45 46 53 24 168 14 35 50 20 119
1989 48 46 53 25 172 14 35 50 20 119
1990 52 46 53 25 176 14 35 50 20 119
1991 55 47 53 25 180 14 35 50 20 119
1992 59 47 53 25 184 14 35 50 20 119
1993 62 47 54 25 188 14 35 50 20 119
1994 66 48 54 25 193 14 35 50 20 119
1995 70 48 54 25 197 14 35 50 20 119
1996 74 48 54 26 202 14 35 50 20 119
1997 78 49 54 26 207 14 35 50 20 "119
1998 83 49 .54 26 212 14 35 50 20 119
Remarks: P/C = Passenger car, 0/T = Ordinary truck

H/T = Heavy truck
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RT -7

COMPARISON OF ROUTE LENGTH

Route I total lengih 72.2 km

Terrain Condition Type of Construetion
Segment TFlat Rolling Mountainous Windenning New Construc-
(Jem) (km) {km) (km) tion (lm)
a-b 21.5 - - 21.5 -
b-c¢ 14.2 - - 14.2 -
e ~-d - - 1.2 1.2 -
d -e - 10.1 - 10.1 -
e -~ 1 - 5.5 - 5.5 -
f -g - 4.7 - 14.7 -
g-nh - - 5.0 5.0 -
total 35.7 30.3 6.2 72.2 0.0

Route II total length 61.0 km

Terrain Condition Type of Construction
Segment Flat Rolling Mountainous Windenning New Construc-
(km) (Jcm) (km} {km) tion (km)
a-b 21.5 - - 21.5 -
b-c 14,2 - - 14.2 -
c-d - - 1.2 1.2 -
d-e - 10.1 - 10.1 -
e — g - 9.0 - - 9.0
g - h - - 5.0 5.0 -
total 35.7 15.1 6.2 52.0 9.0
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GEOMETRIC DESIGN STANDARD OF CHILE

xR7-8

Road Class g MY o ron np
Terrain Condition Flat __ Rolling __ Mount. Flat _ Rolling  Mouni. Flat _ Rolling __ Mount. Rolling __ Mount. Mountainous
Average Daily Traffic (ADT) more than 3,000 1,500 - 3,000 up to 100 - 500 - up to 100 - up to 100
1,500 1,500 1,500 100 500

Design Speed (km/h) 110 100 85 100 85 60 85 70 45 55 35 under 35
Minimum Radius of Curvature (m) 465 370 265 370 265 120 265 180 60 110 40 40
Normal Gradient (%) 4.0 4.0 4.5 4.0 5.0 6.0 5.0 6.0 7.0 7.0 8.0 8.0
Maximum Gradient (%) 4.0 5.0 6.0 5.0 6.0 7.0 7.0 8.0 9.0 9.0 10.0 10.0
Transition of Superelevation (m) 300 ~ 500 200 - 300 200 - 250 100 - 150 100
Braking Distance (m) 178 153 117 153 117 68 117 87 45 60 31 60
Stopping Sight Distanceﬂ (m) 232 200 152 200 152 90 152 111 60 78 41 78
Passing Sight Distance (m) 880 600 430 600 430 270 430 350 150 210 130 -
Carriageway or Pavement Width (m) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0 6.0 4.0
Roadway Width (Embankment) (m) 14.0 14.0 14.0 13.0 12.0 12.0 11.0 11.0 10.0 6.0 6.0 4.0
Roadway Width (Cutting) (m) 13.0 13.0 13.0 12.0 11.0 11.0 10.0 10.0 9.0 6.0 6.0 4.0
Shoulder Width (Embankment) (m) 3.0 3.0 3.0 2.5 2.0 2.0 1.5 1.5 1.0 - - -
Shoulder Width (Cutting) {m) 3.5 3.5 3.5 3.0 2.5 2.5 2.0 2.0 1.5 - - -
Right-of-Way Width (m) 40 - 60 20 - 40 20 - 30 20 20
Pavement Type Plant-mixed Asphalt Concrete Asphalt Macadam ‘Bituminous Surface Gravel Earth

Cutting Slope

Treatment

Varies according to terrain condition

Remarks: /1 Stopping sight distance = 1.3 x (Braking distance)

Source:

Pireccion de Vialidad, Departemento de Estudios de Caminos

—141-142—




CONSTRUCTION QUANTITIES BY SECTION

®7-9

York Item Unit & - b b-c c -d d ~e e - T f-g g-nh e -g
(21.5 km) (14.2 Xm) (1.2 km) (10.1 km) (5.5 km) (14.7 km) (5.0 km) (9.0 km)
Earth Work
Embankment m> 240 840 0 990 0 960 1,800 16,640
Cut (earth) w3 8,100 0 0 3,000 1,650 6,120 31,580 13,810
Cut (rock) m? 0 0 110,055 4,800 0 1,800 79,830 15,490
Pavement
Subbase course (1) me 96,750 63,900 5,400 45,450 24,750 66,150 15,000 0
(grading & compaction)
Subbase course (2) m> 2,400 4,260 360 3,030 1,650 4,410 3,000 10,800
(aggregate hauling 5 km)
Subbase course (3) m’ 4,050 0 0 0 0 0 0 0
(aggregate hauling 15 km)
Base course (1) m> 7,200 12,780 1,080 9,090 4,950 13,230 4,500 8,100
(aggregate hauling 5 km)
Base course (2) m> 12,150 0 0 0 0 0 0 0
(aggregate hauling 15 km)}
Surface course m2 96,750 63,900 5,400 45,450 24,750 66,150 22,500 40,500
(bituminous surface treatment)
Drainage
Box culvert m3 of 0 0 0 0 0 0 0 217
concrete
Pipe culvert (4600) m 14 49 0 0 0 28 14 0
Pipe culvert (£1,000) m 0 0 0 14 0 0 0 42

Remarks: As for the gravel road construction, the work items of Base Course (1),
Base Course (2) and Surface Course are excluded from the above table.
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CONSTRUCTION COST OF ROADWAY

R7-10

Uss)
Unit Unit Gravel Road Bituminous Surface Treatment Road
Item of Rate Route 1 Route 11 Route I Route 11
Quantity {Uss) Quantity Amount Quantity Amount Quantity Amount Quantity Amount
DIRECT CONSTRUCTION COST 1,449,573 1,605,634 2,818,878 2,773,137
Earthwork
Embankment m3 2.25 4,830 10,868 20,510 46,148 4,830 10,868 20,510 46,148
Cut (earth) m- 1.25 50,450 63,063 56,490 70,613 50,450 63,063 56,490 70,613
Cut (rock) m3 6.25 196,485 1,228,031 210,175 1,313,594 196,485 1,228,031 210,175 1,313,594
Pavement
Subbase course (1) m2 0.14 317,400 44,436 226,500 31,710 317,400 44,436 226,500 31,710
(grading & compaction)
Subbase course (2) m3 3.75 19,110 71,663 23.850 89,438 19,110 71,663 23,850 89,438
{aggregate hauling 5 km)
Subbase course (3) m3 6.87 4,050 27,824 4,050 27,824 4,050 27,824 4,050 27,824
(aggregate hauling 15 km)
Base course (1) m? 10.62 - - - - 52,830 561,055 42,750 454,005
{aggregate hauling 5 km)
Base course (2) m3 16.25 - - - - 12,150 197,438 12,150 197,438
(aggregate hauling 15 km)
Surface course m2 1.88 - - - - 324,900 610,812 274,500 516,060
(bituminous surface treatment)
Drainage
Box culvert m3 of 93.75 0 0 217 20,344 0 0 217 20,344
concrete
Pipe culvert (4600) m 25.62 105 2,690 77 1,973 105 2,690 77 1,973
Pipe culvert {41,000) m 71.25 14 998 56 3,990 14 998 56 3,990
CONTINGENCY (10%) 144,957 160,563 281,888 277,314
ENGINEERING & ADMINISTRATION (15%) 217,436 240,845 422,832 415,971
TOTAL 1,811,966 2,007,042 3,523,598 3,466,422
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®7~14

REQUIRED NUMBER OF CONSTRUCTION EQUIPMENT

Item Capacity gumber
Bulldozer 19 ton 7
Compressor 50 PS 5
Pick hammer 1.1 m3/min. 15
Hand hammer 2 m3/min. | 10
Motor grader 3.7 m 2
Tire roller 15 ton 2
Macadam roller 12 ton 2
Water tanker 3,000 f 2
Dump truck 6 ton 6
Power shovel 0.6 m3 1
Crushing plant 40 {on/hr. 1
Wheel loader 1.3 m3 1
Concrete mixer 0.3 m? 1
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®7~15

TRAFFIC VOLUME OF PUBLIC TRANSPORT PART ON ROUTE A-65

Passenger Ordinary Heavy

Year Car Truck Truck Bus Total

In case the location of the mining town is B-site

1980 12 8 2 3 25
(26) (43) (52) (23)  (144)

1950 38 11 3 5 57
(52) (46) (53) (25)  (176)

1998 69 14 4 6 93
(83) (49) (54) (26) (212)

In case the location of the mining town is D-site

1980 26 12 2 7 47
(31) (47) (52) (7)  (137)

1990 52 15 3 9 79
(57) (50) (53) (9) (169}

1998 83 18 4 10 115
(88) {53) (54) (10)  (205)

Remarks: Figures in parentheses indicate the total
traffic volume.
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RESULTS OF WATER ANALYSIS

(Parca River)

Fissure water

Near the

Chilean standur-;
of drinking wate

Description Unit in upper stream Cerro Colorado
of Cambrina River Mine quality

Sampling date July 28, 1977 July 29, 1977

Water temperature °C 8 12

Total solid

body pPpm 69 310

PH 6.97 8.10 6.5 - 9.2

USSLS classi-

fication 33 39

Color tone 20 25 20

Muddiness ] 5 5.0 :
CO3 ppm 0.00 0.00 ﬂ:%}%
HCO3 " 21.36 140,35 u {;
Cl " 5.32 26.23 Py
504 " 4.32 59.56 T
A " 23.57 170.94 i,
C " 6.13 50.32 A
Ca " 3.61 32.06 i
Mg " 1.82 9.73 ;’i‘;‘;
X " 0.39 *3.13 wie
Na " 3.91 37.93
As " 0.000 0.000 0.12
B " 1.88 2.20
Cu " 0.00 Q.05 1.5
Fe " 0.00 0.64 0.30
NO3 " 2.64 0.00 45.0
NO2 " 0.000 0.003 0.013
NH3 " 0.00 0.01 0.30
Mn " 0.00 0.02 0.10
§i0z " 22.0 25.0
Remarks:

and muddiness in Jackson Value.
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ESTIMATION OF AVERAGE DISCHARGE

{Parca River)

Average Discharge near Cerrco Colorado Mine

Measurement, date

July 28, 1977
Aug. 19, 1977

Sep. T, 1977

Average Discharge ({/sec.)

175
130

80

Average Discharge in the Upper Stream on July 28 (f/sec.)

f—— 35
50

e~ 5

Fissure water

Hot spring water

Duirpena River

Caucuima River

Panaya River

175 {Cerro Colorado)
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MAIN HOT SPRINGS (Mamifia Village)

Naime

Water
Qutflow Temperature

({/sec.)

(°c)

Solid
Body
(ppm)

Description
!

Tambo

Agua de
Radio

Llipa

Bano de
Chinoo

Jamajuga

9-0

0’3

2.0

2.0

G.1

54

37

42

36

12

520

440

480

480

1,840

=
main water source of the village

spout from fissures in tuff
breccia of pool bottom
(pool 15 x 7 m)

used for water supply to the
village and also by hot spring
inns

spout from the river terrace
slope of Mamina River near the
public bathhouse

radioactive

spout from the river terrace
slope of MamiBa River

water source of the public
bathhouse

spout everywhere in a swamp
(200 m2) along Mamifia River

mud bath

coze on the banks of Mamina
River

a large quantity of dry sinter
of white salt

Total

13.4
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RESULTS OF WATER ANALYSIS op TAMBO HOT SPRING

(Mami%ia Village)

Deseription Unit Wa.;er sample of Chilean standard ol
ambo spring drinking vater quality
Sampling date Aug. 1, 1977
Water temperature °c 54
Total solid body ppm 450
PH 9.13 6.5 - 9,2
USSLS classifi-
cation 7
ColoT- tone 20 20
Muddiness 1o 10
€Oy ppm 12,00
HCO4 " 18.306
Cc1 " 45.376
504 " 231.985
A " 271.991
c " 79.746
Ca " 23.848
Mg " 3.648
K " 1.955
Na " 117.249
As " 0.000 0.12
B " 1.88
Cu " 0.00 1.5
Fe " 0.06 0.30
NO5 " 0.00 45.0
NO, " 0.000 0.013
NH; " 0.00 0.30
Mn " 0.03 0.10
5i0, o 24.0
Remarks: Color tone is expressed in Platina-Cobalt Scale and
muddiness in Jackson Value.
Source: Institute of Analysis, General Bureau of Water Resources
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RESULTS OF WATER ANALYSIS (Tarapaca River)

L. - : : Chilean Standard of Note :
Description Unit 1 Snmgllng Locat;on 7 Drinking Water Quality
. Sampling location
Sampling date 1976 1976 1976 1975
No. 1 Tarapacs River, upper stream
PH 8.37 7.50 8.32 7.61 6.5 ~ 9.2 (Mocha village)
U3SSLS Classgi~ No., 2 Tarapaca River, down from the
fication confluence with Coscaya River

{Mulli Mulli village)
Color tone
No. 3 Tarapaca River, down from the
Muddiness confluence with Coscaya River
(Pachica village)

o3 ppm 18.3 14.4 24.6 0.0 No. 4 Coscaya River, up from the
HCO3 n 198.93 159.26 192.82 98.85 confluence with Tarapaca River
Cl " 142.86 187.18 169.81 39.00

304 " 273.77 193,85 355.42 232.47 Source : Institute of Analysis, General Bureau of Water Sources
A f

C "

Ca " 75.15 87.37 75.15 62.32

Mg " 30.64 34.53 41.71 15.32

K n 18.38 20.33 19.16 11.34

Na " 204,61 218.41 264,39 72.65

As " 0.078 0.075 0.117 0.254 0.12

B " 5.65 7.40 6.50 0.6} o

Cu " 0.05 0.42 0.00 0.00 1.5

Fe " 1.12 0.29 0.54 0.16 0.30

NO5 " 0.78 0.42 0.98 0.09 45,0

NO2» "

NH3 "

Mn "

510, "

[T

-

o

M 3
o+

)
W
SR
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OUTFLOW STATUS OF HOT SPRINGS (Pampa Lirima)

No. Outflow Condition Coloxr Tone waiﬁiqu?giyaf ??}izgiz
1 Pool Clear 47 0.1
2 Gushing hole Clear 25 0.1
3 Pool Clear 32 1.5
4 Pool Clear 49 0.3
5 Gushing hole Clear 40 0.1
6 Gushing hole Clear 24 3.0
7 Gushing hole Clear 52 4,0
8 Pool Clear 30 -
9 Fumarole - - -
10 Pool Clear 70 0.1
i1 Pool Clear 76 -
12 Gushing hole Clear 67 0.3
13 Pool Clear T4 5.0
14 Fumarole - - -
15 Gushing hole Clear 35 0.5
16 Gushing hole Clear 35 0.2
17 Pool Clear 38 0.3
18 Fumarole - - -

56.5 15.5
(average) (total)
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RESULTS OF WATER ANALYSIS OF HOT SPRING WATER

(Pampa Lirima)

Description Unit

Water sample of
Pampa Lirima
Hot Spring

Chilean Standard of
Drinking Water Quality

Sampling date

Oct. 2, 1977

Water temperature °c 72
Total solid body ppm 1,100
PH 7.41 6.5 ~ 9.2
USSLC classifi-
cation Cq ~ 84
Color tone 5 20
Muddiness 1,676 10
COy ppm 0.0
HCO4 " 134.24
¢l " 291.40
504 " 268.97
A " 639.84
C " 189.40
Ca i 19,04
Mg " 17.51
K " 30.50
Na " 289.67
As " 0.410 0.12
B " 8.84
Cu " 0.05 1.5
Fe " 0.08 0.30
N03 " 0.00 45.0
NO, u 0.01 0.013
"NHj3 " 0.744 0.30
-Mn " .10
"$i0p " 118.0
P04 n 0.30

Remarks:

Color tone is expressed in Platina-Cobalt Scale and
" muddiness in Jackson Value.
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MONTHLY. DISCHARGE. AND AVAILABLE DISCHARGE FOR THE MINE

{Pampa Lirima, Dry Season)

. . . — .y . - Available
Discharge Estimation (f/sec.) Dischorge for Remarks
1977 Normal Year :
S0 the Mine
June 600 420 340 JICA survey team
July 450 315 235 "
Aug. 340 240 160 "
Sep. 280 200 120 "
Oct. 210 140 60 "
Nov, 150 105 25 {Nikko F/R mission)
Dec. 120 85 5
(first half)
Note: 1. The period from the middle of December to May is a
rainy season of Bolivian Winter.
2. The discharge is estimated at Saitoco Narrow (Alt.
3,950 m, peint C).
3. The discharge at point C is 20 percent larger than
that at point B.
4. The discharge in normal year is estimated at 7O percent
of that in 1977.
5. The available discharge is calculated by deducting the

amount of present water right of Coscaya River {80
liters/sec.). from the estimated discharge in normal
year.
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MAIN FEATURES OF DRILLING TEST (1)

(Pampa Lirima)

1) Drilling Operation

T v e

Work Item

Operdtpf

Drilling

Conveyance of drilling machine
and construction of camp

Electric Sounding

Pumping Test

CAPTAGUA Co.

Olegaric Capetillo

JICA Survey Team

JICA Survey'Team

2) Drilling Depth

Insertion of

Hole No. Drilling Depth (m) Casing Pipes or
Strainers (m)
1 45,20 25.10
2 42.00 26.50
3 46.00 20.70
4 67.50 35.20
Total 200.70 107.50
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RESULTS OF DRILLING TEST (Pampa Lirima)

®8~-21

Hole Condition of Altitude 1113 Geological Condition
No. Drilling Point {m) g:;%i?ﬁ% Surfoce Soil Gravel Bed Clay Bed Base Rock Remarks
1 - Swgmpy area vwhere 4,010 45,20 0-2.30m 2,30 - 23.00 No exist 32,00 m - bottom -~ Static water level
main surface water Humic soil layer, Gravel bed partly Dark gray rhyolitic during drilling
systems gather loamy clayey soil containing coarse andesite 1.00 m
- Alluvium layer sand layer
- From the surface of - Artesian water
Chancacolla River 23.00 - 32.00 m during drilling
relative height 1 m _ Gravel bed with 1 [/sec. (8.5°C)
distance 20 m andesite basal boulders
from base rock
2 - Near hot spring zone 4,000 42 .00 0-0.20m 0.20 - 4.00 m 4.00 - 9,00 m 24,50 = 26.00 m ~ Static water level
- Alluvium Humic so0il layer Gravel bed 11.00 - 22.00 m Black andesite, and during drilling
~ Prom the surface of Clay gravel bed fissures with clay 0.60 m
Chancacolla River are developed
relative height 0.6 m 9.00 - 11.00 m ~ Artesian water
distance 10 m 22.00 - 24.50 m 26.00 m - bottom during drilling
- From the gushing Pale bluish gray Black andesite with 0.03 f/sec. (10.59C)
point of hot spring clay bed contain- less fissure
200 m ing pebbles
3 - Swampy area where 3,995 46.00 No exist 0-5.00nm No exist 20.00 - 35.20 m - Static water level
all water systems Gravel bed ¥hite rhyolitic during drilling
in Pampa gather andesite {decolorized) 0.55m
= Alluvium 5.00 - 20.00 m
- Prom the surface of Slightly clayey 35.20 m - hottom — No artesian water
Chancacolla River gravel bed Gray black andesite
relative height 0.4 m
distance 8m
4 ~ Tip of fan 4,035 67.50 0-0.15m 0.15 - 33.00 m 38.00 - 39.60 m 51.00 m -~ bottom - Statie water level

deposites
— From the surface of
Chancacollar River
relative height 2.3 m
distance .13 m

Mixed layer of
humice so0il and
fine sand

Yellowish brown
puniceous loamy
clay bed

Gravel bed partly

containing thin

layers of sand

and clayey sand
39.60 - 51.00 m
Dark gray compact
clay bed

Dark gray dacitic
andesite

during drilling
2.40 m

— Artesian water

during drilling
0.12 f/sec. (8.3°C)
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RESULTS OF WATER ANALYSIS (Pampa Lirime)

Water Sample No,

Chilean Standard of

D i i .
escription Unit 1 > 3 4 5 ) 7 Drinking Water Quality
Sampling date Oct. 2, Oct. 2, Oct. 2, Qct. 2, 1975 1975 1976
1977 1977 1977 1977
Water 8.5
temperature o¢ 4.6 0.8 72 72
Total solid
body PPm
PH 7.42 7.74 7.26 7.41 7.57 7.75 7.72 6.5 ~ 9.2
USSLS classi-
fication Cy-Sy C3~8; Cy-Sy C3-S3 Cp-~S3 C3-51 Ca-51
Color fone 20
Muddiness 482 831 792 1,676 316 794 510 10
COy ppm 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HCO3 " 67.12 122.04 85.43 134.24 56.14 92.14 99.46
Cl n 26,23 80.47 73.38 291.40 12.05 49,28 30.84
504 n 159.46 232,47 205.57 268.97 76.37 214.21 120.08
A " 206.09 363.85 309.54 639.84
C " 59.45 105.57 98.96 189.40
Ca " 35.87 54.91 42,89 19.04 20.04 60.12 28.86
Mg " 12.16 18.97 20.31 17.51 9.85 13.50 17.15
K " 7.04 15.25 16.81 30.50 4.30 12.51 9.38
Na " 45,52 94.26 91.96 289.67 27.59 79.55 49.43
As " 0.05 0.10 c.14 0.41 0.05 0.26 0.17 0.12
B i 1.04 2.68 2.40 8.84 0.00 1.13 2.10
Cu " 0.00 0.03 0.00 0.05 0.00 0.00 0.00 1.5
Fe u 0.54 0.36 0.54 0.08 0.92 0.33 0.54 0.30
NO3 n 0.08 0.00 0.46 0.00 0.19 0.00 0.33 45,0
NO, " 0.02 0.02 0.02 0.01 0.013
NH3 " 0.15 0.12 0.07 0.74 0.30
Mn " 0.10
Si0s n

Note :
1) Sampling location

2)

3)

No.1l

Ng.2

No.3

No.4
No.5
No.6

No.7T

Sample

Sample

x8-23

Surface water in upper area of Pampa
(Alt. 4,100 m)

Surface water at the narrow outlet of Fampa
(Alt. 3,960 m)

Spouting water from drilling hole No.l
(Alt. 4,010 m)

Hot spring water (Alt. 4,000 m)
Almost the same as No.l

Surface water mear the base camp
Surface water in upper stream of

Coscaya River

No.l to No.4 :

Collected by JICA survey feam and analized
by the General Bureau of Water Resources
No.5 to No.7 :

Data from the General Bureau of Water
Resources

Color tone is expressed in Platina-Cobalt Scale
and muddiness in Jackson Value.
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WATER RIGHT APPLICATION STATUS
(Mountain area in northern Chile)

Date of Application for G dvat
No. . . ) pplication for Groundwater
o Applicant Related Water System Applicant Intake Point Investigation
1 Cobre Iquique Co. Parca, Noasa River Mar. 1, 1977 - Near Parca Village 150 [/sec.
2 Cobre Iquique Co. Pampa Lirima, Pampz Lagunilla, Jan. 28, 1977 ~ Pampa Lirima Apr. 4, 1977
Pampa Chaquina (Rio Coyacagua) (Amendment ) ~ Rio Coyacagua Pampa Lirima 50 km®

Feb. 8, 1977

3 CODELCO Salar de Huasco including Dec. 9, 1976 - Rio Coyacagua 80 {/sec. Pampa Chaquina 60 km2

0jo de Piga and Rio Coyacagua - Near Huasco 30 f/sec. Salar de Huasco 60 km2
(gushing water)

4 CODELCO Salar de Coposa, Salar de Dec. 9, 1976 ~ Jachincha 120 f/sec. Salar de Coposa (west) 47 km?
Michincha {gushing water)
- Ujina 35 [/sec. Salar de Coposa (east) 350 km?
{gushing water)
- Michincha 15 {/sec. Salar de Michincha 45 km?
) - Alconcha 10 [/sec.

(gushing water)

-

5 CODELCO Guatacondo River including Dec. 9, 1976 ~ Huinguintipi River 50 {/sec.
Alona River - Alona River 35 [/sec.
6 Placer Metal Co. Guatacondo River Mar. 10, 1977 - Copaquiri River 5 [/sec.

— Copaquiri River
(lower stream)

Note : - The Applications No. 2 and No. 3 are partly overlapped.
- The Applications No. 5 and No. 6 are partly overlapped.

Source : The General Bureau of Water Resources
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Andesite Lava
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River Terrace
Spaltenquellen

Underflow Water
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- e
@8-5%
DAILY FLUCTUATION OF DISCHARGE (PARCA RIVER)
Date of Measurement : Sep.7 Sep.8, 1977 f
] AVF 76 V/sec i
4 AT 17.7°C ﬁ
1 awt nsc . B
00 — " G
i b
- ~20 |
) . |E
50 —
(Y sec)- {c) —
Volume o 2 4 6 8 o 12 14 6 18 2 22 emp |
Time {he) _ Time 5
+
E
Date of Measurement : Sep.22 Sep.23, 1977 £
{avE 561
100+ AT I77°C /.._._xf-—"‘\ -
dawt r2we e v N
=] -~ J \\\ N N ~20 f
- Y N
._ / -
50 | . ) .
| - 10 a
(l/sec): (ec3
I r::‘-‘._
Volume o 2 4 6 8 10 12 14 1 18 20 22 emp 1B
Time thr) Time ‘:
LEGEND g
— Discharge
x—-—% Air Temperature
A--—a Water Temperature
AVF Average Discharge
AT Average Temperature '
t AWT Average Water Temperature
! ~252~
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SCHEMATIC LAYOUT OF HOT SPRINGS IN MAMINA VILLAGE

\

N
Peneplain drea composed of g:ravel \ Mounlgln area composed of volcanle rocks &

S e — \
P Natural extinction ,- =, e,
7 Rl L
/
r~ PN N L \
i ~d et TmemmmmEs ~ T T e imam
7 N ~
- P4 Y -
Vi T mn ™ e’
4’ ---'--'F ,---—"'-‘ -
- P -
- ™ P S o
LEGEND
Y -
—mm———s Dry River -

Water System by The Hot Spring

s&_ﬁﬁﬁ@ﬁ{t Village
Cultivated Land

& Eruption of Main Hot Spring
A Tambo
B Aguc de Radio
c Llipra
D  Bdnos de Chino
E Jamajuga
SCALE 1I: 27500
9 | ‘ _z'km
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DISCHARGE OF TARAPACA RIVER AT PACHICA

February~ April /1933 (By CORFO)
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GEOGRAPHICAL & GEOLOGICAL MAP OF PAMPA LIRIMA AREA

LEGEND
al

Secondary Sedimented Zone 8
E=  aliwial Zone Like Moor 5
1 Aluvie! Zone Like Drymud
[®2% Aliuvial Fan or River Terrace
[E2] Talus {Vegetatlon : Tola, Poja Brava)
(I <Trovertine by Hot Springs - -
Rock Parts

NW
2] OQuaternary Andesitic Rocks
Quaternary Docitic Rocks
[FA] Tertlory Andesitic Rocks U :
[] Tertlary Andesitic Welded Rocks "‘J\\\?
Tertiory Andesitic Recciated Rocks ‘o N
Cretaceous Tertiary Gronodloritic Rocks /_./ ; '-(‘\\
Dralnages etc, ‘ \\r'/l-\.
Rivers wlth Running Water Throughout lhe'ya?:?‘;:\_\-
(c=1 Rivers with Running Water during Dry Se;s;ni.,“{m
XA Perpetual Ice Cap Zone ﬁ\jﬂ!ﬁ
[ZZ] climotic Snow Zone -~ g}(};{\
Cotchment Area of the -:t Jl'\ %

Pampa Lirima Basin // A‘{)f\; -

Scale 1: mo!ooo
L] 2

3 o=

48~ 4

M= 2
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GEOLOGICAL SECTION OF PAMPA

38 —7

LIRIMA AREA

SCALE Horizontal  1:100.000

Vartica! 1. 40.000
S
W SW~NE Sactlon NE
Co. Quimsachata| 5 500"
5 000™
(Rio Coscaya Isthmus) L
4.500M
= v
Base Comp —ch 4 v
T oA A L
————————— == = s oo e o 2 4 ooo™
= -~ =8 E ’;"-’-’TE—
- x =T o= Pampa  Lirima ‘ . . . —
0 | 2 3 4 5 km
3 500™
2 g
L7 I ]
D W
O
NW NW-SE Section < g g 2% SE
3 g 22 z 8 5 ooo™t
o - W% 9 o
Co. Cultane 5 5 88 5¢
22N ° e pe & -
b s 3% ® 4 500
o i 8585 4
A 1 l l l 1 Co.Carsquanti]a
- r A T mL
LA N © eV x Yl r“—A A A 4.000
Pampa urnimg T T —_—— v 1
0 | 2 3 4 Skm
3 s00™-

LEGEND

Secondory Sedimented Zone

Alluviagl Zone Like Moon

[23 Altuvie! Fan or River Terrace

[E*2] Toalus {Vegatation : Tola, Poja Bravo)
Rock Parts

"4 Quaternory, Andesitic Rocks
Quaternory, Dacitic Rocks

Tertiary, Andesitic Rocks

Tertiary, Andesitic welded Rocks
Tertiary, Andesitic Breccioted Rocks
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e T s e - <X
Fe e n T ¥ 8—11 |
. s \ DAILY FLUCTUATION OF DISCHAGE. IN PAMPA LIRIMA

R S T
- LOCATION—B
Date of Measurement : Sep.16 Sep.I7, 1977
- 33
N —+20 LEGEND
300
" _ — Discharge
- — +10 X—-—X Air Temperature
200 — _ AmmemA Water Temperature
: — 10
-] x / I
] N\, / AVF 247 lsec _ AVF Average Discharge
\ .
100 X 1.5°C
i \‘\ /xl AT — -0 AT Average Temperature
i N . AWT 50°C
i \x/ - AWT Average Water Temperature
(%ec) 7] {c)
Volum 0 2 4 6 8 10 I 14 & 18 20 =22 Temp.
Time {hr} Time
LOCATION~—B LOCATION—C
Date of Measurement® Oct.2 Oct. 3 ,1977 Date of Measurement: Oct.4 Oct. 5, 1977
i - 380 [
7 322 322 ]
. — -+ 20 . | .20
300 —| 300 —
. —tio 7 — +10
200 —] B 200 — _
A"-
" . 10 - i — 0
i / AVF  249l%ec \ ] / AVF  289lmsec  \ )
X
i / AT 03°C - . x/ AT 1.2°C ot
100 — AWT  50% 100 — °
: ] o 1 / AWT  &7°C L
N \“‘--._ /
- \z-—-.__x
1 1 3 1 | te) (I/SBC)- (*c)
4 16 1B 20 22 Jemp, Volume 0 2 4 & 8 ;o |l2 1'4 ;s l's 20 22 Temp,
b Time Time L hr) Time
=5 —263°264— -~
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LOCATION OF ELECTRIC

W

H8—-12

SOUNDING LINE 8 DRILLING HOLES

s ot

|54

LEGEND

Surface Seil & Rock

7] Andesitic Rocks Crop Out Zone

Talus Freccia Zone with Andesitic PBreccla
[¥*2° Altuviol Zone with Pebble Gravel~ Medium Sand
C=1 Alluvial Zope with Fine Send~Silt

(2] Trovertine Zone

2 Tolo
Paja
== wvalgas

Orainages etc

River with Running Water

[z  soor with small Running Water

=] Moor with Puddles

Hot gpring & Fumarole

®] Fissure Water

Locotion of Electric Survey & 0Orilling Holes

{Line A,B) Traverse Line & Statlon of Shafiew Hectrical Resistivity Surveys
© @ (b,T} Station of Deep Electrical Resistivity Surveys

®@® No.l ~No.4 Test Hole by Drilling

SCALE [:10000
0 t 2 3 4  500m

—265+266—




H8—13

Hass v

RESISTIVITY AT POINT A-I~A-5, T-I AND D-|
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RESISTIVITY AT POINT B-I~B-lil

(In fl-m)
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CONTOUR MAP OF UNDERGROUND RESISTIVITY STRUCTURE

E8-1 4}

e

{ Contour of £z

Layer, Depth in Meters)

b
8 I
i o
SCALE !: 10000
o ] H 3 4 300m
L 1 1 [ g

No.g

T ot 8 EA e o T
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DRILLING LOG

K8~—-17

- 9 ]
L.ocation Pampa Lirima Elevation 4.000 M Direction & Inclination 0
Hole No. ! Total _length 45.20 M Date of Orilling. From Sep.29 to Sep.|9
Core  Study Electric Well Logging
Remarks
Particulars Diameter Spontaneous Polarizatlon Resistivit
Depth |Columnar|{ Thickness e S P (mv) Camy
m Sectlon m Soll or Rock ' ggrsnc';'lvedﬂwo'& Driil or Strainer | -23 0 _f? %0 3 0 2 0 73 1o
::0:01 m::- woll, Il::t browi » hisch hebrece S lum ) 1 catlng plp:l_ #==_: [ R P Y
;: Qgsgnao Fire ".‘!...":'."...:.'.' voll ’z‘~2.:/: t:vt:o;? 2 r‘_.!'z,:r;"' - . — ,-j_...-.".‘ﬁ'-"::'- "
TN | i | e | BTE - o e
@y ’. L] L m i
— v 20| 23~r0 Dutrital  bed 2~8M/m # (6D%} 3 i :
- a 9 .. i
o o?:l; TO~RO0 Detrlial bed a8M/ma{ 60%} | :
L I 8.0~20 . ~13Mmat 60%) 4 | i
10 90 ,'«.- e il so~no . 2+4™/m 8§ (60%} ; i v ~ e
B L
e @ “q 1Ho~140 . m8™im 4 (80%) ! ; } < \
-] ° o l ,'
o . 0~18.0 # ( fim~coarss sand) . -
B o S iao~180 - 2=4™/m 8 (0%} -—!— :‘.m'mi :
role® = **| t1e0~170 ~ATim B (30%} | | :
e D i i I
0 o b [} . : ;
20 o’ O° fro~aze ) |=:;o‘::m’ :sfl'::n | 1 |
2z0[ i L : |
T .| a2.0~23.0 Cosrse grained send
230 T D, ! I i
— 0 '-O Fragmemts: 5~10°™ g i 1
o ‘O Sub-brocche - <4M/m : :
_"'0 ‘a .0- 25,0~ 323 Weetherad fregmunts hotis conrse~ mldiom yobed | :
30 ' g
* -
Bz g™
320 v v
V V v v e
— v Y p
V Rhyoltic Andesim fractured . :
. Nom :
v V caning |"
hote .
"_4'9' V e ':: Long Ndrmal
H— 452 END 4::zo'= ™ short Narmat
| 50
| 60
70"

el
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DRILLING LOG

F8-18

Locatlon Pampa _Lirima Elevation 3.993 M Directlon 8 Inclination - 90°
Hole No., 2 Total length 42 m Date of Drilling. From Sep.23 $o Sep.27
Core  Study Electric Well Logging
f
Depth  [Cot Thickness Particulars Dlameter Spontuneo?s Vl)’olorlzuﬂon Reslsﬂvlty Remarks
Section Cosi m
m | | Sol or Rock Qoservation 8  [pri [SMPEY) » o m w e v
AR _ B3<63 ?»‘-"-"".:.’.'." »ell Suirbrscein { Velvme %} B b 1 sasing pipt :t_ l
2.8 :.‘_1- .-. 03~29 Datrital _ bod L3%/m 4 (80%} 'i' < '
soks '.-_.;‘.. 28~40 20M/m ¥ (20%) I ]
f— 'A'.. ': .'; 12 : {, H
e e R RVEVI ervppr e VI I I
10 PP SV N R R L 12 ™m 4 {30%) ) | .
— —— 13 ] I
Jlol——= | s0~1i0 Cloy bed , with  swb=boccly small  seb-bivasia { 3%]) ‘ : L : 7 , I
° 3 weamer
L P ;
| O, Tensy chy datritel Sed 15%/m 5 (40%] E [ J
A 1 ! i !
o e ! ;
K |
20 o ' u‘:.'. o\ HO~isa 1s-addm {5 %) .y ‘ ’
LSS I - R A |
[t — - A -1 i
[ ~— 1 - R ‘\l>
O B 20245 Cip Bes l < ' |
s ‘/v;‘-'(_: M3~243 A:?l':u.ﬁill'l. ': i
30 V Y Vv o | i
vV | f
V V ' N
40 V - :
|~ 1 H :
-« V V W 5~420 Andasite l ! !
o ‘ ) i
| .'
| l I ; : !
| |
50 l | | { | ;
! I !
j 1
' I i ! ' , i
- ; i' i
! H l } ‘ I
. , !
B | RN
! ! ? E
‘ | | ,
770 i l ' .

—273+274—




DRILLING LOG Sk
Location Pompa Lirima Elevation 3.990 M Direction & Inclination - 90°
Hole No. 3 Total _length 46.00 M Date of Orilling. From Sep.29 to Oct. 2
Core  Study Electric Well Logging
Depth  [Columnar| Thickness Particulars Diameter Spontdneogs Vl)’olurizoﬂon Reslsﬂvity Remarks
Section p
| m Soll or Rock ggrs':gv'aﬂ%ro Drill or Stralner | -2 "] 1 &0 L4 et ] toga=
: ::o“o-o4 \\pa?m bod |o '5?:3; ::u-:uln ,
. el 3p.40 loz:hom 20 a IQ
n h | 40+30 Luith_eley} 1R 1532 4 reptzon) .'-‘I [rd
Ay 1Om ( SOM) | |
e | aomese Cleyry Oetritsl bed Coine ool (TOW) aleyiBOW) 21 : {
L P T
| 10 T T s%m { 60%) : i
"'.:“' Claywr Duiriial bed Lastl L60%), sloy 40%)) F..m":
-v-"-."- 2m~ |
e S - A W cow1 !
=, e (SOW) :
— oy o~ {woll {80%NLskyl40%} ] !
. v ¢ lup-naw : ..,_ ol I ]
20 © mo s 090200 . ' tie smdamie(10%) fu—:oo'-jé
V V 'y ’V
vV
B V V Rbyshiic sntesitt Ifrashered 23 >
v N
v
| - V V 20038 20 11
™ VV v V| ssm~3730 Arsaun T M e
| 40 V Vv t
V Andanite
— “o V V 480 END ( : rm'm
il short hormgt
| 50
| 60
70 -
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Location

DRILLING LOG

40.31 M

Directlon & Inclination

- 900

Hole

Pampa Lirima

No.

Elevatlon

Date of Drllling.

From Oct.4 to Oct.7.

E8-20

Total length 6750 M
Core  Study Electric Well Logging
Depth |Columnar| Thickness Particulars Dlameter Spontaneotls VI)’olarlzutIon Reslstlvlq Remarks
Section ' m (2-m
Soll or Ro bservation & Casing pipe
L oK Deervotion, & (Ol loStainer| - oz  om™i o a s m o
= 1 5a= X Huin 1] T Wreein [Voloma %) " ! z 222
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