Geologlecally, the simulation area is underlain by Pre-Tertiary shales,
Tertiary voleanic to intrusive rocks, and Quaternary terrace deposlts.
Pre-Tertiary and Tertiary rocks are usually compact and not perfneable except
around fissures along the Magistral river and terrace deposits.

As the results of the electrical prospecting and boring observation, low
resistivity zone and low-high complex resistivity zone correspond to aquifer.
Intermediate resistivity zone corresponds to aquitard. High resistivity zone
corresponds to aquiclude and aquifuge. | '

As compared with geology and geological structure, The aquifer zone is
equivalent to the boundary between sandy terrace deposit and lower formations,
fault zone, intrusive rocks periphery. The aquitard is equivalent to weathered
overburden and fault periphery. The aqﬁlclude is equivalent to surface soil and
calyey terrace deposit. The aquifuge is eguivalent to the compact Pre-tertiary,
Tertiery and intrusive rocks on the mountain to hill sides. B

As the results (Table 5-4-7) of grain size distribution, the aguiclude
permeabilify coefficient of Recent terrace deposlits ranges 10 ° f.e iO"’cm/sec
(CR-1,2). That of Pleistocene terrace deposits ranges 107° to 107 cni/sec
(CR-3,4,5,8). The soil test for new tailing dam indicates 107* ~ 10 %cm/sec as to
aquiclﬁde cl_ayey terrace deposits (B-1 to D-10), end 10""cm/sec as to aquifer
sandy terrace deposits (B-11,12), as Table 5-6-2 shows. Consequently, the aquifer
and aquiclude permeability coefficients are set to 10 cm/sec and 10" °cm/sec on
the average, respectively. The other perme‘al.)i.lity.coefficient values are given
in the same way as the Parral area. _ _ |

Along the Magistral river, several faults are developed in the pre-Tertiary
and Tertiery rocks. Permeability coefficient of these fractures is different from
its peripheral rocks. this permeability coefficient of these fractufes is named
fracture permeability coefficient (pkf). To the contrary, the permeabilit'y
coefficient o_f- the peripheral rocks is named matrix permeability coefficient
(pkm). From this basis, The average permeability coefficlent (K) of the simulation
block is calculated as follows. - ' |

K=(hef/ A X) x pkf+(l-hef/A X) x pkn
A Xiwidth of fracture
hef:width of block -

The porosity is also distinguished fracture porosity (porf) from matrix -

—111—



poroslty (porm) and is given the value Qorresponds to t;hé hydraulic observation.

Table 5-4-8 shows the permeability coef:flcient and porosity medel, and
Filg.5-4-10 shows the rock classification maps on the basis of this concept.

In thl_s Flg.5-4-10 plane map (X—Y CROSS SECTIONAL VIEWLr the coordinates _of
left-bottom and right-top ends are (X1,Y1) and (X25,Y29), respectively. In the
cross section (Y-Z CROSS SECTIONAL VIEW), left and right ends are Y29 and Y1,
respectively. The legend No. of Table 5-4-8 corresponds to it of Fig.5-4-10.

® Hydraulic Model
As Fig.5-4-1 shows, No.1 river flow measuring point is situated upstream of the
Magistral river. In the dry season, at this point, flow rate is 41'5 m-/day. At
No.2 point dwonstream of the magistral river, flow rate is 0 m>/sec because of
infiltration. ‘In tributary of this river, the water flow is not observed. On the
other haﬁd, in the rainy seafs'on, the continucus waterfiow is recognized in the
Magistral river. No.1 point flow rate is 4,000 to 86,000m%/day, No.2 point flow
rate is 7,000 .t:o 28,000m~/day as Fig.5-4-2 shows.

" In both seasons, at No.2 point, the river flow reduces because of
infiltration between No.l and No.2 point. The large faults are observed along
these points, and contf_ol the inflltration of riverwater, so that initial river

“flows are set as 415m%/day in dry season dur'ing November to May and 4,000m™/day
in the rainy Season at No.1 point, respedtively The tributary .streams don not
have iﬁitial rlve’r.'ﬂow, because of non flow observation in both seasons.

Each water level of the observation wells Is set for simulation as to be
situated at the top'of the third layer counted from atmosphere layer. Though

" the bbrlng B-2 is ﬂ_owing' well at the rate of 120 m°/day, the .wate'r level 1s set
‘at the top of the third layer which is uppermost of Tertiary rock, because the

water level was set at this depth before boring.

Meteorologlical Model

Annual precipitation is 800m|§1 on the average during 1985 to 1990. 90 percent
of it precipitate during rainy season from June to October. Therefore, during
these 5 months, the preclpitation is 720mm from June to October. Duriﬁg other 7
months the precipitation is éomm.

Evaporation data are referred from New E1 Coco observation. Evaporation of
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it ranges 0.35 to 0.84min/day.
Recharge rate is set as Omm/day during the dry season, 4mm/day during the

rainy season, by precipitation minus evaporation.

® Talling Dam Model _
A new tailing dam is planned to set up on t.he terrace deposits along the old
path of Magistral river as Fig.5-4-9 shows, -

To estimate the influénce to the surroundings by the construction of a new
tailing dam, Another simulation is carried out under the conditio‘n of including
the dam data which are consist of scale, permeability, porosity, recharge, and
discharge models,

As described in the Paragraph 5-6, the planned dam i_s 300m long, 100 wide, 10m
thick, and 3 % 10°n® volume. In this simulation after constructing a tailing dam,
the simulation blocks of the dam is set in this site. The permeabilit:s:r of the
tailings is adapted it from El Bote and Parral tallings, that is 10“5cm/sec. The
block model is shown in Fig.5-4-13, and the dam site Is situated at the D site on

the map.

@ Recharge an.d Discharge Model

Waste water discharged is set as 200m~/day, aé tailings discharge is estimated
as 200/day. 50m~/day out of ZOOmS/day waste water is recycled by being stored iﬁ
the deposition pond, which is used to prevent the surface runoff of the waste
water. 150m~/day groundwai:er is p.umped up from two ..bbring holes, which is 25m
short with full strainer. The: boring sites arle shown in Fig.5-4-9. The main
pumping depth is set In the fifth layer for simulation.

The water for living supply is planned to be used frOm boring well B-2, from
which groundwater discharged at the rate of 120m®/day. This water is set to be
directly discharged to the river near the i)ond. this site is situated at the top
of the third layer.

(3) Simulation Results (hefore Constructing a ‘Tailin.g Dam)
.Fig.5-4-11 shows groundwater satureﬁ:ion map before construéting- a tailing
dam. Ralny season map is of the 150th day, counted from the first day of rainy .

season. Dry season map is the 360thllday, counted from the first day of rainy
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season. In this maps, blue color is 100% saturated with free water. in acecordance
with the changing blue to yellow, the satu_ration level decreases.

The groundwater is recognized below than the second layer at the bore hele
B-2 and upstream. But, the water l_evel is drawn down downstream.

This appearance corresponds to the reduction between No.l and No.2 site in
Flg.5-4-1,2, that is, infiltration of riverwater. |

The water table Is continued to it of the Maigstral.river bejow the fourth
layer. Saturation level is lower in the surface layer in the dry season than
thaf: in the rain'y .sea‘son. In the dry secason, Unsaturated area widens around
saturated area ,and.this unsaturétion leads to the drawdown. But, this drawdown
is not remarkable ambng in the dry and rainy seasons ,and corresponds to _the
fleld observation of bore hole water level.

Fig.5-4-12 shows groundwater velocity plane and cross sectional map. The
rainy season map 'is of the 150th.day, and the dry season map is of the 360th day,
counted from the first day from the .rainy season, respectively

The velocity is presented by X, Y, and Z components, i.e. NW—SE, NE-SW, "and
vertical diréction, respectively. The length 6f arrow is in proportion to the
- groundwater flow velocity. |

The fourth layers plane map of the rainy season indicates clear

northwestern flow directions ,which runs to the Magistral river, around the dam
site (site A on the map) ,'and northern terrace deposits area (site B). This flow
changes In the southwest direction around the Magistral river. This tendency is
not different in the dry season, but the velocity.is slightly low.

The cross sectional velocity maps show down-flow in the surface layers around
the dam site {site A) and northern terface deposits site (site B}. In the deep
layers, The lateral flow from site B to site A is obvious. this direction is not
changeable during the rainy énd dry seasons , but velocity is lower in the dry

season In the surface layers.

(4) Simulation Results (after Constructing a Talling Dam)

Groundwé’ter ei{istence below the new planned tailing dam site is clear, and this
groundwater_flows to the Maglstral river. The hydraulic properties, obtained
from this simulation, should be applied to model the dam construction.

The shape and volume of the Talllng dam is described in Paragraph 4-6.
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The model of two pumping bore holes, one deposition pond, and other facilities
is described in Article & Talling bBam Model.

Fig.5-4-14 shows groundwater sat_uration‘ map a'fter cpnstructing a talling dam.

In the ralny season, the saturation level is slightly hig‘her in the fourth:
layer around two boring sites (P1, P2 on the map), because of gathering of the
water from the surrounding layers. In the. dry seascn, more saturated zone ls
clarified above the fourth layver around bofing site because of collécting of the
groundwater. '

The cross sectional veloclty maps Fig.5-4-15, after constructing a tailingg' dam,
‘show down-flow in the surface layers down to the sixth layer around the dam
site (site D on the map). This section runs Y7 blocks and is 'parall_el to X axis of
the northwest direction. Th_l's' down-flow c'han:ges to the lateral flow in the
seventh and eighth layer. This lateral flow changes .to up-flow around the
boring site P-1 in the surface layer's. 'The influence of pumping is not

recognized in the ninth and tenth deep layers.
| Even though the down-flow velocity is larger in the rainy 'seaso_n because of
rainfall, compared with in the drj season, the boring holes recycle the waste
water efficiently. |

1t could be thought that the polluted groundwater infiltrates to deep zone
by construction of network of pipe and water paths caused by the downwards
flow of groundwater under thé tailing dam.

We should have a counterplan that installing some wells in the talling dam
(strainer underlie the original surface) and some deep zone wells at the

neighboi‘hood of the pumplng up well.

5-5 Soil
5-5-1 Assay results

Fig.5-5-1 shows the soll sampling map ai: and around the proposed tailing dam
site in New El Coco area. Samples, CS-Al, CS—AZ and CS-A3, represent the dam
construction site. The assay results of 7 sami)les are given In Table 5-5-1. In
this Table, 1s also shown an average or standard :chémical component's of _so'i‘l by
Rose, A. T.(1979) for reference, Fig. 5-5-2 shows the ai"eél dlstr_ibutioriimap' of

cach elenment,
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{1) Cu: The highest is 34 ppm of sample CS-1, while the lowest s 5 ppm of CS-Al,
Average value around the dam construction site counts 18 ppm, which is close to
thé bac}(ground‘_ value (Table 5-5-1) of 15 ppm. Samples, CS-1, CS-2 and CS-3 taken

at the riverside, contain around 30 ppm.

(2} Pb: The highest is 130 ppm of samples CS-1, while the lowest 22 ppm of C§-Al.
The average value around the damsite is 54 ppm, which i{s about three times as

high as the background of 17 ppm.

(3) Zn: The hi'gheslt is 190 ppm of CS-3 and the lowest Is 17 prpm of CS5-Al. The
average around the damsite is 76 ppm, about twice as high as the background of

36 ppm. -

{4) Fe: The highest is 5.4 % of CS-2 and the lowest Is 0.8 % of CS-Al. The average

around the dam is 2.9 %, almost equali to the background, 2.2 %.

(5) Cd: The highest is 4.9 ppm of CS-A3 and the lowest is 0.8 ppm of CS-Al. The
average around the dam is 2.7 ppm, about five times as high as the background of

0.5 ppm.

{6) Sb: The highest is 81 j)pm of C5-1 and the lowest Is 18 ppm of CS-Al. The
average around the dam is 54 ppm, about 21 times as high as the background of 2

ppm.

{7) Cr: The highest is 33 ppm of CS-2 and the lowest is § ppm of CS-Al.The
average around the dam is 20 ppm, about half of the background, 43ppm.

(8) As: The highest is 110 ppm of C5-3 and the lowest is 4 ppm of CS-Al. The
average around the dam is 44 ppm, about five times as high as the background of

38 ppm.
(8) Heg: The highest is 0.28 ppm of CS-3 and the lowest is 0.06 ppm of CS-1. The

a‘v'erage around the dam Is 0.16 ppm, about twice as high as the background of

¢.06 ppm.
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5-5-2 Results and Discussion

Concentfation levels of the heavy metal elements in the soll of this area are
almost close to those of standard soil, except Sb. In the samp.le-s taken at the
riverside some elements show the higher levels thém normal, This may be brought
by erosion action of the river, which a'ccompénies' precipitation o’f'ce.rtain
minerals, as well as movement and reprecipitation of metals by any chemical
reaction at the surface of river deposits.

One characteristic in this area is Sb concentration of 54 ppm, which is

remarkably higher than the background average of 2 ppm.

5-6 Talling Dam
Field survey was carried out ir_l order to make further study of a model of

tailing dam described in the Progress report.
The survey items were as follows;
_ (1) Drilling test of foundation ground of the tailing dam

(2) Soil property tests of foundation ground

(8) Water level 6bservation {Observation of phreatic surface)

(4) Surface survey and levelling

(5) Collection of meteorological data

5-6-1 Results of the survey
(1) Drilling test of foundation ground

As Filg.5-6-1 shows, drilling test was ca_rried out at two points, B-11 and B-12,
about 100 m west of the former drilling point. thai: locates on the cross section
of the tailing dam. As the result of the test, detoritus with 4~ 7 m thick on |
talus deposits with about 5 ~ 10 m on the basement was observed, It was
approximately the same result of the former survey. The upper layer (detoritus)
mainly consilsts of sand and gravel. The N value is over 50 ‘at B-11 pbinf and
average value is 40 at B-12, which show good condensation. The lower layer(river

deposit) mainly consists of gravel.
(2) Sampling and laboratory soll tests

@ Laboratory soll tests was carried out cOncerh.ing ‘the 'undlsturb'ed samples

of foundation ground of the tailing dam. They were sampled with double tube
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sampler at B-11 and B-12 holes. The number of the samples, on which the test was

carried out, are shown is Table 5-6-1.
@ 8 items of laboratory soil test were carriled out as Kl Bote and Parral.
@ Summary of laboratory soll test is shown in Table 5-6-2.

i) Specific gravity test
Specific gr.avity of the soil particles is 2.59 to 2.66 and mean value is 2.62,
The mean value of specific gravity of alluvial sand is approximately 2.70, so it

is Judged to be the average alluvial sand.

ii) The mean values of water content(W) and wet density( p t) are shown in Table
5-6-3. | |
p d =1.61 Is obtained by the calculation with the values shown above. p d of
alluvial sandy soil 1s generally 1.6 to 1.8, and the natural.water_' content is 10
to 30. The data by actual test shows the comparatively high dry density and
‘compact in comparison with above values. It is almost consistent wi.th the result

of penetration test.

iii) Grain-size analysis
The graln size accumuliation .éurve is shown in Fig.5-6-2. The grain slze
: distribﬁtion is in the range of 0.005 mm to 10.0 mm. It shows mixed soil of silt to
medium gfavel. The grain size of 50% passing is almost fine sand to coarse sand.
About the grading, Judging from the relationship between uniform
"ccl).efficient(Uc) and coefficlent of curvature(Uc'}), grading is within the range
shown below;
Ue=32>10
Ue'=0.5<1

It means that grading is not so good.
iv) Liquid limit and plastic limit test

5 samples were tested, but 2 sampies could not be performed in plasticity

tast and they \#ere N.P. Judging from the Fig.5-6-2, the samples include less gilt
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component. The mean values of the tests are shown below;

Liquid limit (L.1L) 33.3 %
Plastic limit (P.L) 19.2 %
Natural water content (W)  20.4 %
Plastisity index (Ip) 14.1 %
Consistency index (Ic) . 0.91

Compared with empirical data, plasticity index of alluvial silt is 10 to 30 %
and consistency index is 1~ 2. Therefore, the nature of soil is less stable than

“that of ordinary alluvial silt.

v) Permeability test

The average of permeability coefficients is 3.93 X 107 cm/sec.

(3) Summary of the survey of foundation ground _

rI"he foundation ground in this site is evaluated by the data described above
as the foundation of the tailing dam. Thére are several conditions met as the
foundation of tailing dam. The conditions are shown below.

(D To have necessary hearing capacity.

@ Safe against sliding failure i

@ No emanation of water

No emanation of water shown above in @ was recognized by the field
survey. As regard to @ safe against sliding fatlure is desc’:ribe'd in chapter
"Stability Analysis", later. Here, the simple examination about @ is performed.

The maximum oveﬂoading of the dam is about 18 t/m®. The estimated subgrade
reaction from N value of the foundation ground is 30 t/m*. The value of the

bearing capaclty of the ground in this site is enough.

5-6-2 Model of new tailing dam

A model of new tailing dam was already pr_oposed in the previous repbrt. In
this report, examination was made again with consideration’ of stabllity of the
slope. Based on the re-examination, t_:he-section shown in Fig. 5-6-3 was obtalned.

The outline of deslgn of new tailing dam is described below.
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(1) Inclination of slope
starting dam upstream side 1=50 %
' downstream side 1=43.5 %

' slope with spreade(l soil : 1=40.0 %

(2) Spreading soil on the slope(for preventlon of dust scatteling and
scourlng of surface)

covering by soil and vegetation

(3) Drainage ..
drainage for outside the dam ; channel along mountain slope
drainage for lnsuie the dam ; inclined pipe

drainage for penetrated ground water : collecting channel

(4) Dam height
‘the mean height H=25 m

the height of initial embankment H=11 m"
(5) Dam volume ~ approximately 300,000 m®

5-7 Summary of the Survey Results

This area is formed on Metasediments of Pre-tertlary Systems. The Magistral
R-lver'passes t_hrough the area zigzagging from north to south. As a result of
geologlcal survey, it is 1ik.ely that ground water also runs underground along
this river. ‘Thus, one observation hole, B-2, reached the high pressured \;Jater
'layer at a depth of around 105 m. This water can be supplied satisfactorily to a
new ‘mineral processing plant to be built in this area.

Since there exlsts no mlnlng activity at present in and around this area,
concentratlon levels of heavy metals in surface and ground water or soll
samples are not as high as those of other survey areas, £l Bote and Parral.
Cyanide has never been detected in this El Coco area.

In the samples of surface water, Cd, Hg and Cr®" are not detected. Among the
other metals, Pb and As exceed the.eriterion 1mit of water supply standard by

EPA In the samples of C-Ré and C-R5 respectively. These are regarded as natural
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mineralization in this area.

In the samples of ground water heavy metal lons, except Cr®", were detected
at higher levels than surface water. Among them Pb exceeds the criterion limit
in almost all samples, especially high in C-B3. Arsenlc exceeds the limit in the
two samples, C~Bl and C-B7 situated near the faults found by the geological |
survey. It is possible that As is concentrated along the geological faults. More
studies are yet to be done.'

Arsenic is also concentrated at considerably high level in the soil samples
taken in this area. This suggests the land Is unlikely' to fit for agricultural use.

These high levels of metal concentration are derived from natural '
mineralization in and around the survey area. Thus, it may be 1mpos.sib1e to take
some counterplans at present against the contamination. When a tailing dam is
constructed inside the area, it is esséential to prevent further contamination,

' ;.vhich migh‘t' be caused by effluent from the dam. To know the change in the
ehvironme_ﬁtal Situation, another investigations shall be performed after mining
activity starts. '

As the results of soil property tests, the ground foundation of the proposed
dam site was found suitable for construction. Based on these results a model
talling dam, which causes no pollution problems, was designed tet:hﬂ-ic_ally and

economically for final recommendation.

5-8 Measures against Mine Pollution
As the result of the survey both in'dry secason and rainy season, attention

must be paid to the foliowing points in E1 Bote and Parral to make measures
against mine pollution. _ .

(1) measures agalnst collapse(upgrading of stability of slope)

(2) measures against water pollution(installation of drainage) .

(3) measures against dust(eliminate the sources of dust)

New El Coco tailing dam is designed to realize these measures.
The . detalled examination about the model section of néw El Coeo tailing dam

(Fig.5-6-3) 1s described below.

5-8-1 Stability test of new tailing dam
Stability of the sect_ion shown in Fig.5-68-3 Is described In this chapter.
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The design aims to achleve safety factor over 1.2. The same standard and

equation are used in the examination of stability test of the other tailing dams.

(1) Section of stability analysis
Mode’l section for this stability test Is shown in Fig.5-8-1. Boundary line of
the basement layer was estimated with drilling data of B-11 and B-12.

Phreatic surface is estimated referring to the survey result of Parral .and

El Bote tailing dam.

(2) Soll constants

Soil constants for stabillty analysis were decided as follows;

@ The same data used in the study of Parral were adopted here ,because. no

data about deposit-1 and deposit-2 are available in this site,

@ surface soil (Zone- @)
The soil excavated from the foundation of the dam is used as surface soil.

So0il constants by laboratory soil test are as folloWs;

Gs=2.62 v=16.8 % pt=1,443 ¢g/cn?
pd=pt/( 1+ —— y=1.4437¢ 1+ 88 y_ | 935 w/cns
_ 100 : 100 :

e= (6s/p d)-1= (2.62/1.235)-1= 1. 121
p.sat= pd.+ (.l—pd/Gs) |
1.235+ (1-1.235/2.62)
=1.801 g/cn®

Shear strength is as follows;"
.angle of shear resistance p =33.0 °

cohesion C =5.0 tf/m*
@ gravelly soil(Zone-@ )
The same data used in the study of Parral and El Bote talling dam were '

adopted as soil constants in this site, because of no testing data.

@ foundation ground{Zone-® }
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The salhe gsoll constants was adopted as those of surface soll.

(3) Other conditions
The horizontal seismic intensity during earthquake and the increment of
circular arc( A R) were chosen as Kh=0.15 and A R=1.0 m, respectively,as same as

the other tailing dams.

{(4) Calculation results

Calculation results of the model shown in Fig.5-8-1 Is reviewed in
Table 5-8-1. |

The detailed result of stability analysis in ordinary condition is shown in
Fig.5-8-2, and the arcs( or the arés of which sliding plane locates at the
deepest) which give minimum safety factor in each distance‘at that time is shown
1_1_1 Fig.5-8-3. The detailed results of stability analysis during
earthqhake(Kh=0.15)_ and their arcs are shown in Fig.5-8-4 and Fig.5-8-5,
respectively. . _

As the result, the minimum safety factor of this talling dam satisfies the
target value of over 1.2. Therefore, the stability of the model section shown in

Fig.5-8-1 is stable against.collapse.

5-8-2 Measure against Drainage Tailing Danm

To prevent the water through the tailing dam from flowing into the river or
groundwater to pollute them, it is primarily necessary that the surféce water
due to rain must be avoided to directly contact the water in the dam whi.ch
Includes pbllutants, and next to recover the polluted wat'er. Or, if the dam
surface is covered by soil which is not polluted, the surface water such as rain
and the water outside of the dam is not polluted. In case of that, the surface
water of the dam can be discharged into the river or be used as recjcled water
after the treatuient. The flow chart of drainage of pollﬁted water and not
polluted water is shown In Fig.5-8-6.

The plan of drainage is shown in Fig.5-8-7.

(1) The capacity of drainage _
The capacity of drainage is decided by the probable preélpitation amount
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for 100 years.

@ The probable precipitation amount In a day

T_hé =or’derly arranged data of precipltation in Concordia near E1 Coco by
the daily am'ount of precipitation are shown in Table 5-8-2. The probable
pfecipitation fér 100 years Is'décided by plotting the probability in logarithm
gi‘aph shown in Fig.5-8-8. The probable
precipitation amount for 100 years is obtained as follows;

R=a=115 mm

@ Water collecting area
The. water collecting area of ecach drainage in order to decide the capacity
is as follows; '
A1=0.129 km® (the southern slope of the dam)

A==0.018 km* (stagnaﬁt water surface of the dam)
- @ Run-off time
T1=1.67 X 1075(350/ v 0.25)™ "=0.16 h

T==1.67 x 107=(70/J 0.02)" "=0.13 h

@ Average maximum Intensity of precipitation

115 94 273
Rem =0 (g

= 185u0/h

115 94 278
Re= = (913

= [55nm/h

® Calc:u'latl'on of design amount of floodwater
Qpi=1/3.6 x 0.8 X 135 x 0.129=1.15 n%/Sec
Qp='=1/3. 6 X. 1.0 x 155 X 0.018 X 0.2-0.045 n®/Sec
The amount of overflow water
Qps= 5,200 m/month= 0.002 mS/Sec
Qp== Qp3+Qp4= 0.155 + 0.002=0.157 m~/Sec
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{2) Section of drainage
Each section of drainage calculated by design flood amount is as

follows;

O Drainage of water outside of the dam ( drainage along the motmi:ain
slope) ‘

The section of drainage of water outside of the dam is assumed as in
Fig.5-8-9(A); '

|

= TT0TE

X 1.1Tx0.38%73x0.02'¢

:5.79m3/sec > Qp|:3_87ma/sec -ooonnnnuauoloooo.‘K

According to the estimation, the section of the drainage is decided as in

Fig.5-8-9(A).

@ Drainag'e inside of the dam ( slope gutter )

The section of drainage inside the dam is assumed as Fig.5-8-9(B);
I S
0.015
=9{0.99w®/sec > 0.15Tn%/sec

Q= x0.226x0.160°7*x0.06'7°

According to the estimation, the section of the drainage is decided as in

Fig.5-8-9{(B).

5-8-3 Measure against Powder Dust Scattering

The origin of dust is particles of sand and silt which were dried up in the

dry season in El1 Bote and Parral tailing dam. The covering with soil on the .

slope and making vegetation on it prevents dust scattering. The measure is also

effective to prevent surface from scouring due to rainfall in the rainy season.

5-8-4 Measures against Groundwater Pdllution

According to hydraulic observation, groundwater is abundaﬁtly stored alorig'

fault zones and in permeable terrace deposits. The fault zones and the 'terface

deposits are well devéloped along the Magistral river and ex-river of 'plan'n'ed

tailing dam area.

The talling dam construction guide line of Japan 1s referred to design this
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new El Coco tailing dam in article 5-8-1 and 5-8-2, In which a engineering method
for drainage system 1s described to prevent tailing_—rainwater contamination and
waste ivater infiltration. On the other hand, a hydraulic method, described in
article 5-4-3 in which groundwater flow systems are siniulated. Is recommended as
a counterplan to reduce construction cost. The hydraulic method is the second
countermeasure to prevent groundwater pollution. This method utilizes flow
system between waste water and groundwater, in which system waste water
i'nfllltrates'underground and mixed with groundwater. The groundwater is pumped
up from the bore h.ole near the ‘new tailing dam to use for slime t.ransport. This
waste water recycle sjrstem is adequate to prevent groundwater pollution ahd to
use groﬁndwater efficiently below the planned new tailin.g dam,

The water for living supply is should be used from boring well B-2, from which
groundwater dischargéd at the rate of 120m~/day. '

‘It' 15 not necessary Tor the hydraulic counterplan to set up the drainage
system described in article 5-8-2, but to set up water recycle system
economical‘lly. This system is composed of two bore holes for pumping ,trench
around the tailing dam and a deposition pond to ccollect surface runoff water as
Fig’.5-4-9 shows. The grou_ndwater for drink is used from bore hole B-2 of the
Magistr'al river side.

We suggest th_at to take much volume of groundwater Which is not polluted by
waste water of tallings by making pumping up well along the Magistral river in
the future, that will be constructed by the same manner of construction and
best?site finding survey of our project team done. '

5-8-5 Work Program and C'ons'truction Cost of the Model Tailing Dam

The model tailing dam Is based on upstream depositing system, which has

'traditionally been adopted in M'e)iico. Consequently, routine costs for slime

depositing is excluded from i:he following estimation.
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(1) Work Program _
| Work program is 1llustrated in the flgure shown below.

Type of Work Amount “Smonth 10month 15month 20month

: '2m0nth
Basic Groundwork 20, 000 m° :

4 month

Starting Dam Piling ¥ork | 65,000 m®

: : 0.6 month
Rubble Filter Work 3,000 o® ' o
5 month
Drainage Inside The Dam 900 o - -
. . 3 month
Drainage Ouiside The Dam 510 m
(. 6 month

Underdrainage York : T30 m —

( (2) Construction Cost

“According to the construction basis in Japan, total costs are estimated as

follows.

_ Unit Cost | Total Cost
Wor 2
Type of Work Amount (Us$) (US$)
Countermeasures against
Dam Collapse and Dust Problem
Basic Groundwork 20,000 n° 2.6 52,000
Starting Dam Piling Work 65,009_m3 - 5.6 364,000
(Sub Total) ' (4186, 000)
Drainage
Inside the Dam 300 m 140. 0 128, 000
Outside the Dam : 510 m 186. 7 95, 000
Underdrainage T30 m 100.0 73,000
(Sub Total) (294, 000)
TOTAL o 110, 000
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(3) Specification of Work
Speclflcation of the works and necessary equipment are listed in the

following Table.

Type of Work _ Equipment Unit Capacity | Unit

Basic Groundwork .

Excavation and loading | Backhoe (1.0n® class) 68 w'/h |
Transportation = | Dumptruck (11t c¢lass) 33 m%/h -2
Spread and Roll Bulldozer (21t class) 68 w/h I

StartiﬂgIDam PilingHWOrk

Rock excavation at Bulldozer with Ripper | 53 n'/h i

borrow pit : . (32t class)
' toading_df crushed rock Backhoe (1. 0n* class) 51 m°/h 1
Transportation Dumptruck (11t class) 17 w®/h -2
‘Spread and Roll Bulldozer (21t class) 64 n°/h 1
Remarks

1. Transportation durihg the Basic Groundwork is estimated as 500m. _
2. Transportation during the Starting Dam Piling Work is estimated as 300m. .

3. Working hours are 7 hours a day and working days are 25 days per month.
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{3} New L1 Coco

Geological Age Symbol Explanation
Qt Talus deposits
fecent Qr1 River deposils

Qr? Recent terrace deposils

Quaternary

Pleistocene

Tertiary

Pre-Tertiary

Plecistocene lower terrace deposits

Pleistocene middle terrace deposits

: ,',#_
e

Pleistocene upper terrace deposits

Altered acidic rocks

-

Toba pyroclastic rocks

Extrusive rocks ; andesite

Intrusive rocks ; porphyrite

Intrusive rocks ; dacite

Slate(partly intercalated with sandslone)

Fault

'ig. 5-2-3 Geologic Column (New El Coco)







El Coco B-1

(1)

. 0 : low (em/snal Water
DrepthiDriting . o e Shqf_e Water Flow - L.evel
| L Formatior{t_ithotogy Description § § & 54 §|Dry - |Rainy Loslf
mr| o9 §|Sid|50 5| Season| SeasonCirculation
0.00 .'. This laye! consists of dark reddish brown,
et unconsolidated, poorly sorted ﬂnd SIli,y sand
e with gravel.
e The gravel is compesed of Subangulal daclte
SR . and andesite, which is less than 3ems in size,
= Surface silty sand
| ol 4
2,40 L ; _
_O_ N The gravel consists of rounded or subrounded
1.0 fragments of dacite, pumice, andesite and
- granodiolité, which is Scms in the mean
o dlameter and 32cms at the largest size.
<
: The Inatrlx is compused of light yellowmh
° 0 gray, poquy sorted and mediun to coarse-
o grained sand.
' [
[ed
0 .
)
mLY 'R'e;:ent
O terrace gravel '
O - p| deposits
1% o0
0 o 6.52m
¢4 - _‘Q_
0 ——— 0.40 =
B [~— 040 | {3/15)
- OO 049 1 0H 7.60
o0
o L. 0.40 | (8/20)
O --—0.40 § (87 &}
| 0.5 {040 ] 17/28
o .
8,25 > - : — —
VoV The andesite is purplish gray, porphyritic /
and altered. .
v _ : : _ / o4
A numerous of irrégular joints have occurred — 248
-1V Vv —0.40 -
by tension, and calcite veins have developed
.. talong them, /
v andesite Partly, few shear jomts are plesant / _
8.55m: shearjoing; dip angle 66° : A
VoV - / ——— 0.40
v P40
"1 v - [Toba - 0.40 0.40
pyroclastic / -
vV V [rocks / :
1065 V : , S
RN This tuflis purplish gray and conrse-graihed, Z _ ) - 38
“ e Graded bedding has weakly developed. This 4> - .22 0.90
- ~ [layer contains angular gravels of andesite,
. ’ tuff ranging in size 1 to 2cims, and gravels lms / _
s general tendency to hecome much more /
PN toward the bottem in this layer, / - 0.4
12.00 |- . i 5.4

Fig. 5-2-5 Boring Log (1)



El Coco 81 (2)
- ]D . Core Shape |Water Flowicm/sec)Water
Depthpriting | - - o e Cevel
- FormationiL.ithology Description 3 § % edl £ |Dry Rainy |Lost
{m} | Leg g{ 14187 % | Season| SeasonCirculation
1200 15 This is the same rock above mentioned. B
S
L ' ' : S 18/20)
o - % g | 7]
.g 9 - 0.99
'4».- =
13.60 R
T la A The tuff breccia is purplish gray and é | . _o0.40
andesitic. Z - 5.25
- - 0. 69 40
2 oh i ZE '
14.40m Grayish white sandy tuff which is
AN 1.5 to 4cms in thickness.
1480m Bedding; dip angle 55° grayish //[
) white sandy tuff which is 3ems in o990
- thickness. / L 0.57 .22
H A
A %
/ |———0.40
—-~-3.00
-4 A / NI
Fay /
A A / -—-—0.4
=838
o BN |22 |22
A A lroba %
A pyroclastic /
ok - | 7 =940
A A 18.00~19.90m Calcite veing have developed - L 0 40 ———0.87
like as reticulation. :
& 7.
tudl //
FANNAN breccia ~ 948
] ’ B .11
A ; 0.69
Ao
A Foga
20.00- : | 0.5 075h
FAFAN /
A > /]
' é --——0.90
N A . . ] - 158
4. 21.00~22.00m Calcite veins has developed 7 L 0.51 0.40
densely. ’
AN
s a /
——g .40
42 | | 7 A = £
A A - 122.25~22.30m Caleite veing has developed sy 77
A densely,
/ '
A A . 7 —=29-29
-1 23.00m Shear jninfs; aip angle 65° and 85°, [ 0.40 0.40
A Striation & slickenside have /
ogeurred on jeint surface, and
A A caleite veins have developed along /
:juint. / ::—_:? 40
2a00] O g .87

Fig. 5-2-5 Boring Log (2)



El Coco B-1 _ _ ( 3 )
i 4] e m/sec er -
DepthDrilling 1. o Core Shﬁgp Water Flow (cm/sec) wml_evel
FormationL.ithology Description § § Sled & Dry Rainy |lLost
. S |E N .
fm) | Log ' 9| S14|5 % | Season| SeasonCireulation
24.00 A A This is the same rock above mentioned, / - 045
a /
& 7 oo gg | 197%)
- / o060 I 158 | {7/26)
A .
AA )
Iy olf / ... 020
breccia = (l).gg
7 - L. 1.52 :
A A 5
A ' %
s o =
7] / - 0.40 '
- /
2750 : -
R The lapilli tufl is pale purplish gray and/
A ntainly includes of reddish brown, angular or A I
i P subangular gravels of andesite, ranging in 7 o gt | 98!
T size 0.2 to f.boms. /// _
S 1%
P 1
s 2 e
42 / —— ©.40
. 7 - L1l
N 29.40~31.00m Shear joints; dip angle 50° 771
AL ‘and 80°. : 7
Ly Striation and slicknenside / :
“ joi |-.— - 0.40
. MToba ha\;‘e developed on joint / m—= 888
1.4 pyroclastic| surlace. / —0.40 -
> 2 lrocks lapilli tuff ? .
_A /
Y . , /) Foo g2
wf .o 31.20~32.70m Vertical joint has developed. 4 0. 46 —— 0.40
Ao '/ .
X /
) 9 - 0.20
Y _ - -— .40
B / - 0.40 — Q.40
A /
AN / :
Al /) o0
A7 s _ 41 boas [—3%
33.20 - — : 7 .
4 A The tuff breccia is purplish gray and
andesitic.. The texture is not clear by ~ .
L.\‘ alteration. Caleite veins have developedasa s 040‘
while in the bed. / " fb-—oao
—TA N : % 0. 45 0.40
tuff : /
A A breccia / 040
- =83
a / - 0.40
A & %
5500 /) -2 g8

Fig. 5-2-5 Boring Log

(3)




El Coco B_-1 (4)
Depjhromung Core Shape |WaterFlowcm/sec) Wm;?r i
i i i i Ve
i | Log [N Lithology Description g § ledl ElDry  [Rainy |Lost
: ' glala|8[ 7] Season| SeasonCircukation]
36,00 . : -
il RN This is the same rock above mentioned. / 0.40
A
A A / 040 | 18/20)
- 348 ['? 7251
-0.40 )
: /
AL A y
o 87.90~40.00m Many shear joints have /. =948
. developed densely. This 7— o.4q0 [ 990
A A part is fanlt zone, / :
Ja %
; ' L ——0.4
asoo{d A — ‘ 7 "é_o 40 m%iﬁg
The tuff breccia is generally grayish white / : :
a and consists of subangular or subrounded
gravels of andesite and tuff, ranging in size
a A 0.2 to 3cms. Especially, gravels of green tuff (//
4600 is characteristie. Y =539
0.00 ) This layer has undergone alteration as a .40 -40
whele.
nA
A . |- - —0.63
- 44
A A ~ fo.5i '
Toba
& pyrieclastic ;u'ff A /
rocks reccia i
a4 / . --— -3¢
1 & | 008 [ 040
H A /
a - ——0.63
_| -~ 0.40
[N A / - 0.51 Q.51
A
I =
— 0.40 )
A
A A
iy Lo - D40
--—0.a0
4500 A | 040 [T940
A I
45.70~49.85m This part is white and
A A ] --— 948
] hardiy altered. 8’, 38
A : -0.40
A A
) // A §- g,?
. 7 - 0.45 o
a8 77
A ‘ 7
s % —_
48.00 A i —— 049

Flg 5-2-5 Boring Log (4)



£l Coco B-1 _ . (5 )

Depihli)rllling' ' : ' Core Shape |Water Flow(cm/sec) WatEr |
" . ; \ . ] E 1 eve
e | Log Formation{Lithology Description g, § g €4 £l ory Rainy |Lost
_ ' - g9 14|~ Y| Season| SeosonCirculation
. . . 77 » .
W s A Thisis the game reck above mentioned. 7 i 0.40
: ' : /]
A ) 48,50m Shenr joint; dip angle 30° and 80°. 'f/
A A |Toba ] : 4 )
_ pyrioclastic| tuff —-—0.40 | {8/6}
rocks breceia - 0.40

49.85~50.00m “This part is dark purplish
' ‘gray and andesitic.

NN

50,001 A

Fig. 5-2-5 Boring Log (5)




El Coco B-2 : : _ (6)

O

k2o em
1e20am 2
o

Water Flow {cm/sec) Water
: Level
Ory Rainy. Lost
-Season] SeasonCirguiation

3=
o]
.
]

Depth‘DrlHin‘g D _ o
- TIFormationLithatogy Description
(m) | Log . _ .

S.10arn v
Zmm
=2 mr;i

o000} - ' ' This layer consists of light grayish brown,’ - Q.40 ‘;:,“w,

. unconsolidated, poorly sorted and silty sand T ees | npaar
. with gravel.
Surface soilf silty sand bpp gravel is composed mainly of rounded

. . . Jandesite whichis 1 to 3ems in diameter, 1 -
" I : “l——o0.40 | (7r25)

0 The gravel chiefly consists of reunded,

[ tsubrounded or subangular fragments of ]

°O andesite and tuff breccia which is 2 to 3ems L o040 | —o

o in the mean diameter and 80cms ai the - &
gravel [iargestsize. _ T A S I A A g

The matrix is the same of upper layer.

e
X oL
Pt

n
o

4 O R ; The gravel consists of rounded fragments of|
o} Recent desite and odiolite, vanging in size 3

3.20 terrace andesite and gran e, g g

L deposits ravell to Sems.

N 8 Y |The matrix is well sorted and very coarse-

o
: nd
el sa grained said,

3.60

Theé sand is moderately well sorted and - 0.5t
medium to coarse-grained, as a whole.
5.00~5.10'm:

sand  IThg lowest part js accompanied with many
gravels of andesite and tuff which is 2 to
Bcims in diameter. :

510

¥

~

. \‘ : The tufTis pale grcemsh gray and altered. 7 .
: . |This layer has undergone chioritization, 4
NES silicification ‘and mineralization, so that A
chlorite, quartz and pyrlte have occurred
4 : along the joint.
A Toba - | 5.40m . Shear joint; dip angle 60° Stna«
A pyrochastic tuff ¢ tion has developed.
rocks w807 T0m This partis light gray. .
7.20m - Shear joint; dip angle 45°. Stria-
; o : : " tion has developed.
Ay Y 7.80m  Shear joint; dip angle 60° Stria-|
tion has developed. . i

®

- 0.7% T §-
o

]

D

O

AN

ANNENNNNNN

TT0 - : ——fThe sand is light gray, uncensolidated, well
Lo C|Filling b ooonq  |sorted and ‘medium-grained, and it derived .63
i RN sed_ungnts ; _ from recent fluviatile deposits. ) .
8.40 A % E;P:cias'tim ~ taff {This is the same rock above mentioned.
- ; / ——| fauolt’ The breccia is black and fragile. The
870 ot Fault breccia ] fyagment has formed like a blade. Striation
EEEEIY I I ' and slickenside haVe occurred on the surface
i ' of fragments. (shear joint; dip angle 30°) -
N Filling . | The sand is light gray, unconsolidated, well
- |sediments sand sorted and fine-grained, and it derived from
’ - |iecent fluviatile deposits. : :

8.20

RN

L 0.40
10.00 . .

] Pault &-g&m Tlns is the samie fault breccia above

\mentmned (qhear jomt dip angle 60%)

10.30

. |'The wlf is whits and coarse- gramed and
A'Toba characteristically includes quartz grains. |
. " pyroclastic] . tuff This layer has undergone silicification and
% “lrpcks - _pmineralization, se that the texfure is not
‘ clear aind pyrite occurs as small cubes in tuff,
11.00m  Shear joint; dip angle 35°.

12.00] - ' S . o :’7 — 0.40 i_:—%
Fig. 5-2-6 Boring Log (§)
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£l Coco B-2

Fig. 5-2-5 Boring Log (7)

. A7)
R e Core Shape |Water Flowem/sect Water
DepthDrilling 1 L z T E 3 R L_evel
FormationLithology Description g g 8(e8 £l ory Rainy |Losf . |
tm} { Log . _ _ §|314]al %] season| Seasongirculation
; o 7
12001+ = plyx}i)?:]ustic it | Thisis the same rock above mentioned. /4 77
i2.q0 Ao 7| rocks | . ‘ - / .
) / fault This part is also the same rock above
.// Fault breced | ooontioned Y
12.70 : : >
ACA {/
A ' 1//
13,40 ﬁ
. 7
J 2 ' ‘ % - 0.40
. 14.20~15.70m Pyrite has occuired along ‘A
A A the fissure. ) _
14.45 ~ . A -
A %
B.oo-{ & A %
a /
7
5654 A A 7 /
d a % - 0.40
A - o {Toba . .
pyroclastic I.)uﬂ . é
18651 . [rocks reccia //
Ta A 17.10~21,10m: The texture of breccia is %
clear. . /
iras— 4O s A
7
FARRYN A :
; ~ b1l ——o0.a0
A Z Z 848
7 ------ 0.40
HooN /
a /
A A %
A / /'
O A
2000 — / - 0.40
A / .
s s 7
A H
2100 _ L A
2010 N T . /.
/ This breccia is light gray and consists of
/ fault small angular fragments with clay. /
/ Fault breceia | Pyvite has occurred in it. /
21.30 / ' : - 7711 0.40 54
= The slate is black and banded. ‘ k*~§ﬁa§
Lamina has developed densely, . R
N i 7/—-
22,90 Meta- /
- late
sediments s %
24.00 // - 0.4 0



El Coco B-2

(8)

Depth
im)

OFiiting

l.og

Forrnation

Lithology

(@]

=
=]
e
<&

Water Flow tcm/sec)

Description

<20 om

IO-&.’OCmg
[+

5.10en, v

Dry

Rainy

Season| Season

24.00

25.30

slﬁte

This is the same rock ahovo mentioned. .

25.60-fuminics

sandstone

This is composed of light gray and medium-

25.707

29.80

slate

giained sandstone, This layeris laose.

"The slate is grayish white and altered.

This layer lias undergone chloritization and
minéralization, so that chlorite and pyrite
have occdfre’d init. And alse, a numerous of
shear joints developed in this layer.

95.90m Lamina; dip angle 25°.
26.70m  Shear jeint; dip angle 65°. Slicken-
side developed on the joint surface.

28.80~29.00m Shear joints; dip angle 40°
and 50°.

| 31.20 v

| Meta-
* Isediments

sandstone

The sandstone is light gray, well sorted and
fine-grained.

This layer is loose, because of the matrix has
been washed away by underground water
ilow. :

'36.00

- slate

‘1 This part is gray.

34.070~35.2{')m This pari is intercalated
with some thin beds of
sandstone.

-1 Intrusive

rocks

porphyrite

The porphyrite is gray and white-spotted.
This rock is characterized by abundant
megaphenocrysts of feldspar ranging up to
lein in diameter. Pyrite hasoccurredinit.

NN

{r2mm

AN

~N

SN

NN NEEREERRRRRRNES IO Iy S INNNNNNSNNENE

—0.40

i~ 0.40

"} 0.40

- 0.75

- 0.63

— 0.40

s[!|
i

.
200D
WO O
[atelale)

Circulation

A-An
oo~
e
g N
bt
et

‘Fig..5-2-5 Boring Log (8)




El Coco B-2 _ (9)
DepthDriling Core Shape |Water Flowlcm/sec) Worﬁr ;
Formatlon|Lithology Description g Bl E DFy  [Rainy. Losteve
{m) | Log R 8121415 v Season| SeasonCirculation
3800 L This is the same rock above mentioned. % :
L . é
L oL v
- 7 é - 1.82 ——8.4'8
L -—0.4
7 . T
L L ' Z
L : /
UL : / - 0.40 =849
8,10~ T [ — 2
3810 7 o N 3‘3§ 18/20)
L L
38.80- Intrusive {porphyrite Z ) 7
4 L rocks / - 1.1 .40
l / —-— 48
o 7
L % :
L b // . 0.51 [ ——o040]
20,10} % -~ =848
L ¢77 I R ad
L L Z : '
4L / - 4.60
. L L /]
41.850 - .
. L % |
A
Ju L 7 -} az0
L 42.20m joint; dip angle 55°, A
4235 — - - : /.
Dol 42.35~43.40m This part is gray and has 7
I~ . ' undergone mine_ralizution; %
2NN Veing of calcite and pyrite _é :
i N have oceurred like as Z 11T 5.01
P reticulation, and part.ly, S % :
43.40 galena has accompanied v
pyrite. %
43.30m  Shear joint; dip angle 35° Joint /
B surface is black. 4 — 1.82
44.30m Lamina; dip angle 40°. 77} "
44.35m  Shear joint; dip angle 40°, Pyrite 77
. has occwrred along the joint which 7
44.55 hzg striation. /
i _ % b oo.s)
ME;t:a- .t,s slate %
sedimen
45.5%] / A
f4 ;
AL - 4.95 4.66
7 Y - d8e
,// ------- 884
] % 0. 45 --():'45
/ - [——.05:1
; 0.40
% : = 0.40
- / | é.gs
48.00 7 Z - 5.42 -.:‘--_-rﬁ.‘??

Fig. 5-2-5" Boring Log (9)
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Deprh‘DrIHing : Core Shape - [Water Flowicm/sec) Wm‘ltir |
. . . eve
o 1L Formqhon Litho!ogy Description § § é E§ £ Dry . |Rainy |Lost
m °9 e a|d|d|8'l G} Season| SeasonCirculation
4goo| - This is the samo rock above mentioned. v £
: _ S 777,
1 48.20m L&rﬁina_; dip angle 30°. 7
Shear joint; dip angle 25°. Stria- )
tion has developed en this surface, /
{7 Bl =t At
- =
49.75- /
1~ / — 5.0t
] 7 Lo
Meta- /
. slate /
] sediments - 513
/i
5255+ B . 7
) 52.70m Lamina;dip angle 50°, i
Shear joint; dip angle 60°. Stria- L | o5 0.40
tion has occurred on this surface / . —
. with pyrite skin, % """" 548
% —0.40  |—o0490
7 —— 477
/ [-—-—0.40
i ] / ---377
PR /1
. L
54.90m Lamina; dip angle 45° : “é 7 0.45 0.40
— - — 318
-—=040
/ =-=--- .46
///- |
- 56.10m Lamina;dip angle 45° Z -2.94
Shear joint; dip angle 35°, 1z
56.30 - : — 7
LL : : This putphyrite is dark greenish gray and is
L | - {characterized by megaphenocrysts of /
. . “Heldspar. / 5
—L L . 56.30~61.40m Megaphenocrysts of feldspar —0.99
. i o are only a few in this part. /
L L %
L / ~4.95
7 Intrusive jporphyrite . /
L L rocks . /
L /
L 7
- L %
L 7
58,60 :
L o 4,
sooo]|t L : 1. s : ] A

Fig.‘rﬁ-z'—S ‘Boring Log (10)




El Coco B-2 _ {an

be tthriili; _ Core lShapei Water Flowtem/secl \!!n'cn‘f_:3 vol
P o rmationtLithology Description £ § Eled Elory ~ |Rainy |Lost
tm} { Log §|d{4]5 9| Season| SeasonCircuiation
96.90 l‘l‘l ’l‘hisisthesamerockabuveme#tibned; : | h ?
|~ | /)
i 4
|t 78
2 %
[l %
Bl /
== : _
1= ?
% _
-] 7
S )
|71 1%
il a
_'I;‘_T %
=’| = | ntrusive /
_I_"T_l" acidic dacite
] l'i‘l_ .rocks f
0 W7
~ [
§ .fl“E_ ?
ks / |
I /
i %
<17 %
1= %
ji: %
I5L 7
| /
g 17
I 8
wsoal I~ -

- 'Fig. 5-2-5 : Boring Log (11)



Deplthrllling S - Core Shape WatérFIOWGcm/sec) Wmf_rével
_ FormationlLithology|] =~ Description £ § HEED Rainy lLost
.(m). Log - SRR - EIG £ ‘§' ggoson gg:]ysonCircuiaﬁon
64.00 I I ] This is the sama vock above mentioned. 7] %
' Imﬁi 84.70m ° Foliation; dip anglo 70°. //
. 7
411 .
)= )
H V.
- { /
HE Y
_:|_£ : $6.40~105.00mCore shape is smaller than ///
I _l A : upper part. /
I - 7
LN /
REALE |_| /
i ?
15! 7
=, /
[ /
i 7
- I T lﬁtruéive %
| T [ acidic | dacite
TL’i‘ rocks %
it 7
|~ | %
i 7
d151 7/
Iy 7
i 7
s[5} 7
il 7
1 7n
17l -
/
452 _
i} %
1 ?
B | I T AL
17 | T 95.00~105.00mCore shape looks like sand 7
J or elay.’ /
ool 17 7
-{esoo] 1

Fig. 5-2-5 Borlng Log (12)




EF Coco B-2 _ {13}
Depmlorimng . - Core ShcﬁpelE Water Flow tcm#sec) Wcatle,:re \}el
o | Log [FOMationithology Description § § 8led E|Dry . [Rainy |Lost
‘ 9 - g{S |4’ %| Sedason| SeasonCirculotion
. ) ) . 7 :
50004 This is the same rock above menticned, L 7 _
L %
L ZB
7 7] :
~4 L vrd
7
L L /
L : /
- zn
4L L 7 «
L ' ///;
UL | .
62.80m Joint; dip angle 55°. Z
4t : _ : 7
3.20m Shear joint; dip angle 55° é
L L . % .
Striation has occurred on this 7
L surface, /
L L Z
L 64.30m Foliation; dip angle 456°. 7/ ‘
L L /
7z
L g .
65.00— L L /,//
s
L Intrusive |porphyrite o §
rocks 4 /'
L L /
1L 27
_ 7
L L /
17
L ;
- %
-t %
L Z|
L ?
L Z E
Ju L Z
N 68.40m . Foliation; dip angle 55° /
UL 68.60in Joiint;dipang]eﬁﬂ". ////
o 7
4L )
- Z
1 ! B
2 [
L Z ‘
L b A _
T0.90m Shear joint; dip angle 36°. é i
—H L Striation and calcite vein has ’,f
occurred. : / :
L L : _ e
72.00m  Shear joint; dip angle 5°, & _
L Striation and calcite vein has y f
7zoo|Ll L oceurred, _ 4

Pig. 5-2-5 Boring Liog (1

3)



El Coco B-2

{(14)
ID : B Core Shape {WoterFlowlcm/sec) Water
OepthOring . rmation|Litholo Description : T Level
(m} | Log 9y pTr g g é £l € Dry Rainy [Lost
: . - gld j « ' %1 Season| SeasonCirculation
L PR This part is dark gray and hard, and also it's ) 7
L characterized by very fow megaphenocrysts /
* lof feldspar, like as diabase. : /
L L | intrusive jporphyrite /
73004 L rocks /
L L /
L %
L L / .
74.00 L ' : 4
it The slate is gray and a numerouns of joints £
. N Baiogt hasoccurredalongthe lamina. L
7450 1~ 74.00~74.60m This part has undel gone 77
: mineralization. Quartz 7
veins have oceurred with /
pyfite. %
i I 76.10m Shearjoint; dip angle 45°, %
Striation has occurred on this /
— surface. ' %
76.80m Joint, dip angle 90°, r - :
——Meta- | o | ' %
——}sediments slate 78.10m Lamiva; dip angle 50°. ,7 4
7
7970 = 79.70~82.90m -‘This part is mineralized 4
g zone. Quartz veins have 4
80- [~ occurred with pyrite. . //
ey /

i S % 3/16
[ 120
] / t/day
LW Wy .

e . /
fr g / N

62,90 F—2 — : : /

11771 The dacite is grayish white to white and : /
— | | Intrusive altered. And also it’s characterized by / :

I__l acidic dacite |2bundant phenocrysts of quartz ranging in _é
size 2 to 3mms. R
_JI _ frocks - ‘ /
ga.00] | =1 ' A

" TFig. 5-2-5 Boriﬁg Log (14) |




El Coco B-3

(15)

[ ID - : Core Shape |WaterFlowtcm/ssscl| Water
DepthiDrilling . . . c g - Level
FormatiorL.ithology Description g § g g4 €| Dry Rainy |Lost
(m}yLog] . e8| 8|~ % | Season| SeasonCirculationf
6.00 :D The pravel =mniuly consists of rounded
cavell andesite and tuff breceia fragments.
. BraveLy¥ Ivhe matrix is compesed of light grayish
Tl silt )
— brown sandy silt.
o 4! Surface
' ~—— soil - This layer consists of dark brown sandy silt.
— sandy silt
m; = 2.36m
2.35 o - A
- — This layer.is composed chiefly of light gray (o (3716}
LT light yellowish gray silt which contains pH B.71
ki : gravels of slate ranging in size 0.2 to lem. :
. gravelly :
—_ silt
A
- =
400 J2—2
o. 0’ The gravel mainly consists of rounded slate
o'- - gravelly |and andesite fragments ranging in size 0.3
L sand to bems. )
% % | Recent The malris is the same of upper layer.
. .
4.90 7 5] terrace ' -—-— 0.40] (8/20)
o o deposits The gravel chiefly consists of rounded slate.
o and sandstone fragments ranging 2 to 3cms
R in the mean diameter and 7Tems at the largest
e’ size.
0 L (.40 o400 tesrs)
e O ———0.87
-
o
o
L] ’ e
o b0
¢ gravel ‘
7 —-—0.40
| e — 0.40 +——0.87
1°c 0
® 040 tT/25})
8
LS
0 R
° ¢ — 0. 40 [~ 0.40
- P 0.40
L4 o
o ¥ o
840 — : 0.40
The slate is black, and it's accompanied with 7
calcite veins and pyrite cubes. L 0.40 |--—o.40
] - ——0 40
slate / : 0.40
| L - 0,40
u Meta- > 045 I o5t
1010} Sediments - - : " '
R This rock is gray, hard and medium-grained. 7 :
.. - : .. . .40
S there is lamina in it, and pyrite has occurred _é
I sandstone |4 1ong the joint. : 7
P 0.47
S ” S 0.40 L G0
L~ Fault l]fault_,' This is b]a{:k and slaty, and contains pyrite / ’
: Seenid as cubes, Striation and slickenside have _ A -2 0. 40
K ~ } develaped on the surface of fragments. . 7 11 :
- |Meta- sandstone A ‘ S
. |sediments This rock is gray and fine-grained. / . 0.40 o= 8;26

Fig. 5—2F5 Boring Log (15)



El Coco B-3

(16)
- . Core Shape |Water Flowtem/ssc)| Water
DepthDrilling . o ~ o = L evel
Formation|L.ithology Description g § Ble§ Elory  |Rainy [Lost
(m) | Log 5|2 |18 %] Season| SeasongCircukition
1200 |- . L7
’ ‘Phis {s the samae rock above mentioned. 7
% ——0.40 ] | 7/25)
13.00~20.00m This part contains lots of - 0.40 ———833 :gj:o:
7 pyrite cubes. /
' % ——-0.40
L~ --—0.40
N ------0.40
1450m  Joints; dip angle 85" and 90°. % o0
Pyrite skin has covered on the /]
swrface ofjoints, Z _0.40
A // ------- 0.40
% —— 0.40
Meta- 4
: sandstone —--—0.40
1 sediments ? Q.40
4 ——— 0.40
/ _ —-—0.40
_ ‘A """" 0.%51
18.40~19.00m This part contains abundant
gravels of slate ranging 0.1
. to 0.2cm in diameter, '
— 18.86m Lawina; dip angle 10°. é 7
19.00~20.00n This part has strongly /
undergaone alteration /
2000 . 7 /]

Fig. 5-2-5 Boring Log (16)
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(17)

Depth‘DriiIing
(m) | Loy

Formation

Lithotogy

Description

Cofé Shape

WaterFlo

wicim/sec)

<20 em

2mm

LM
i>2 mm

Dry

Rainy

SeasonCirculation

0.00 o

Surface

soil

sand and
gravel

This gravel mainly consists 6T grayish white,
angular or subangwlar scidic toff which {s 2
to dems in the mean diameter and strongly
weathered . ’

The matrix is composed of pale yellowish
brown, unconselidated and poorly serted
sand with silt. - _

This layer is devived from talus deposits.

3.80

8. 70

gravelly
sand

The gravel chiefly consists of grayish white,
angular or subangular, and weatheéred acidic
tuff which is less than 2ems in diameter.

The matrix is composed of brown, very poorly
sorted and silt-rich sand, and weakly
consolidated.

Talus
deposits

sandy silt

The gravel mainly consists of grayish white,
angular or subangular, and weathered acidic
tuff which is less than 3cms in diameter,

The matrix is made up of light gray and
weakly consolidated silt which is contained
with poorly sorted sandy element.

sand and
gravel

The gravel chiefly consists of grayish white,
angular or subangular, and weathered
dacitic tuff which is less than 4cms in
diameter.

The matrix is the almost same elements of
upper hed. -

1200

Pleistocene
middle
terrace
deposits

sanﬂy clay

This layer is composed of dark grayish brown
sandy clay with gravel. '
The gravel consists of rounded or subrounded
dacite and andesite which is 0.5 to 2¢ms in
the mean diameter and 8cms at the largest
size.

Sedson

—0.40

——0.40

10:32m

Vv

{3738)
pH 7.45

(7724

Fig. 5-2-5 Boring Log (17)



El Coco B-4 (18)
Dep’thtD rilingl_ ol o Core ShoEpeE Water Flowtem/sec) Wotﬁz; vel
FormationLithology Description E1E|8led Elpry  |Roiny |Los
tm) | Log S1dle]|8 v season| SeasonCircutation
. ol
12.00 This is the same layer above mentioned, L -—0.40 | 1875
e — sandy clay -——0.40 | 18/19)
12.60 % "T : ] . " —
: The gravel mainly consists of rounded dacitic 051 t(7/29)
g ° and andesitic rocks which is 3 to dems in the - 0. 40
o ° mean diametor and 23cms at the largest size, | _o.63
The matrix is composed of dark brown, silty -——0.40
. 0 and fine-grained sand.
-~ 0.40
10 - 0.40
0 | o949
o [Pleistocene; S
? niddle
O lierrace ———0.40
O deposits gravel - 0.40
- [:] . -
L -—0.40
i) =051
Q.
o 0 —0.63
1 e - 0.40
0 15.80~17,75m _ - 0.40
: This layer is characterized by subround or -—=0.40
M subangutar gravels of light gray to pale
O reddish gray daeitic tuff. 0.90
o
] - 0.40
o --—0.40
> o -——2.88
o
. [+]
17.75 = — ey 063
jaal The tuff breccia is andesitic and contain / _ 6.40
: abundantly angular fragments of andesite % .. o40
A and slate which is 0.5 to lem in diameter. / -——2.76
A A ' “
17.75~23.00m A o4
A This layer has undergone hydrothermal // ’ 0.40
— alteration and pyrite ocours as cubes. 4 +0.40
a A /% R
A
4L A F0.40
% --=g.99
A !
Tobe LufT “
pyroclastic] breccia & —0.51
B 4 L o.a0
7 I--—0.40
o é — _"g' 40
FANAY /
/ H-— 0. 40
4 4 / - 0.40
/ —-—0.40
/ }-——0.40
A A /
L.y . ? ——0.40
A & 23.00~24.20m _ / 040
_{A nunerous of caleite veins eceur in the dark / '___'_‘:g'zg
A greenish gray andesitic tuff breccia. % ’
. / ——0.40
A A
24.00 : /,

. Fig. 5-2-5 Boring Log (18)




DepthDrilling_- . o Core Shog;eE WoterF!ow«er_n/sec) Wafﬁlé vel
om | Lo Formonqn Lithology De_scr_i pnon. E § g edl £ Dry Rainy . |LosT.
9 ' S|4 |s’| 4] Season| SeasonCirculation
Z4.00f This is the same layar above mentioned. ‘ z -oga0 | farel
A 24 20~2550m This part shows g!‘uyl‘;h / . .
hit Iteration. '
white by alteratie é o0 | (zrem
A A ///‘. )
A é -~ 0.40
25.60~29. 50m A lot of calcite veins. have|:- 7 1 [~ 0.90,
A A _oecurred: in groonish gray /
7
andecitic tuff breccia. b 030
44 26.50~29.50m This part includes many Z :
A A angular gravels of andes.gtg : / [~ 849
and many pyroxene grains| - /
Toba : - mare than apper part. /
A pyroclastic tuff . ) R ] : / - 0. 40
rocks breceia {97 50m  Shear joint; dip angle 40°. Stria- %
A A
tien has dmeloped on the ]qmt / o 0.40
surface / - -~ 0,40
& Y
27.60m Shear joint; dip angle 45°, Stria- % _
Y tion has developed. é o —— 040
N 28.00~29.50m Shear joint; dip angles 45°[ | 7 - 0.40
and 80°. Striatien and / -~~~ 0.40
oA slickenside have occurred on | . /
. : the joint surface. S % : o 040
A ;
- 9.50~30.00m This part is composed o %
L : © black fault breccia which is / .
. - : S . -——0.40
A less than Sems in diameter ’// :
29.50 ‘ ‘and sandy element. 7
/ Fault fault_ Striation and slickenside : %
30.00 / breccia haveaceurred. ' A

Fig. 5-2-5 - Boring Log " (19)



El Cocor B-5 - (20)

. : Core Shape |Water Flowtem/seclWater
Depithrllltng . - o P . _ el
. Forratior{L.it hology Description E § g E'ﬁ Efory  |Rainy Loslf
(m} | L-09 ' ' §|3{d1n"[ %] Season| SeasonCirculation
0_'00 L Thé gravel maijhly consists of angular or’|
' subsngular acidic toff and andesitic tuff} -
breccia which is 0.2 to fom in diamaeter.
The matrix is composed of pale purplish gray
N coarse to very coarse-grained sand.
Surface | gravelly
soil sand
2.70 -
6 The gravel chiefly consists of vounded or
. O subrounded acidic tuff, tuffbreccia, andesite,
o dacite and granodiclite which is 16 to 20cms
O : in thg meaan diameter and 48cms at the
? " [largestsize. '
o O The matrix is the almost same elements of
upper bed,
o @ pee,
. a.a7m
© \,
° —
o (37151
Y ) pH 8.64
-] . . )
© : ' L 6a0 | 17/729),
' ' L g.a0 | 17730
Sy (B/5)
’ o -+ 1+ 1ttt 248 | (8719
1o — 0.51
1 | ravel ' ) .
0 18 - 0.51
: 0 |Pleistocene - . ' =25
middle . T Q.40
O 0 fterrace - .28
] deposits .
I3
o ——— 0.63
- L1
-—-— 0.40
O : N 051
o ' ‘ - 1. 16
- o :
O ——- 1.22
: - gg
O . B 0.51
o SR - 0.69
Q
o —— 1.1 1
e _ o : _ ot
9.50 frrrrT " - : - —— 06,40
BV * {This layer is composed of loose meditm te| | | | | | [ 0.40
sand . coarse-grained sand, L 0.57
10.0 e e
O 09 C This part is the almost same gravel of upper : I
; . par_t..: . - - — 0:28
o © . D T e D I A s 8.8
: 1 - |.22
1° O gravel. |~ =~ B ’
L T
0 - 0.75
- -— 0,40
o O 2840
----- 0.40
o - o .
1z.00] 0 Y| B ' — 0.40

F'ig. 5-2-5 BofingLOg {20)




. .\EIICO(.ZQ B-5 ' _ _ L {(21)

Depih[jrjm'ng , : Core Shape |Water Flow(cm/sec) Watﬁz vel
o | L FormationLithology © Description § § é §§ Elory  |Rainy Lost
" %9 b : gldldia’ Yt Season SeasonCirculation
12.00 | : gravel [ Thisisthe same layer above mentioned, : :
e ; i joi (/240
The slato is black. The lamina and joints{. —— 0.40
. have developed in it. Dip angle of lamina is —-— 8‘.3% ¢ g;:}’o)}
] about 5% [ 0.40 | {8/19)
S : . 0. 40
N Meta- 13.50m  Joint; dip angle 65°%, strdight,

cediments| slate [13.80m Joint; dip angle 45°% straight.
Striation and slickenside have
oceurred on the joint surface. =~

SOOI
|

14.30

——0.40

 Tig. 5-2-5 Boring Log (21)




El Coco B-6 (22)

: DeprhIDriiting ' { Core Shape |WarerFlowtcm/sec) Wotﬁr |
. . . T : eve
L FormationLithology - Description § § 5 E§ Elory |Roiny |Lost
tm) § Log} . : o g[S]#]s %] Season| SeasonCirculation
0.00 ‘_' : ‘This layer consists of dark reddish brown,
Ll silty and vevy fing-grained sand with gravel. |
Lo 7] Surface silty sand The gravel is composed of angular or sub-
- snil angularacidic tulf and andesitic tuffbreccia
ol which is (.3 to Lem inthe mean diameter and
e DR Hema at the largest size.
oy _ e ;
.25 - T ‘
RN . The gravel consists of subangular or
L subrounded -acidic. tuff and andesitic tuff
S gravelly |y recein which is 0.2 to 0.3cm in the mean
. sand diameter,
1ol The matrix is composed of pale ysllpwish
245 Ll L gray,silty coarse-grained sand.
0 v : y . . :
o The gravel chiefly consisis of rounded or
‘0 subrounded acidic tuff and andesitic tuff
g9 breccia which is 2 to 3ems in diameter and
¢ 10cms at the largest size. ’
o "Tha matrix is composed of pale greenish gray
0 0 medium-grained sand, =
Q
0
7 [
Q
. L
C o
0 .
- - ¢ [Pleistocens
O |middie )
o g [terrace gravel
deposits
o
o O
O 0
° ' ——0.40| (7/251
[}
O o
4 o _ 0.40 .
° & _ t8r19)
0 s —-—8.35] teren
[v] -—-0.40
(2] .
O
- ° R 0.40
[+
: 0
0 - —0.75
: 848
o Q
Jo° 0.40
o .
° —-—ge3
O ——0.40
-]
Q.70 v — - =
a7A g‘;x!zx%lastic :;uff .~ |'The tuff br_ecci;: is characterized by angular Z
10,00 ~trocks BRLL fragments of pale green tufl, which is 0.2 tuﬂ
lemvindiameter,
Jip angle of bedding; 30°~50°
Many joints have developed irregularly at
intervals of 2 to Scms in thisbed.,
i oint surface is covered with dark reddish
“ rown limonite skin, . S
Hip angle of joint; 30°, 40°and 66°
12,00

Fig. 5-2-5 Boring Log (22)



Dept thrlll'in'g : : . Core Shape |Woter Flow tem/sec) wmleir ;
: Formation{i it y : ipti E He o, eve
i | Log orji.ithology| . Description § 5 ¢H E|Dry - [Rainy |Lost
i : : _ | Fj2l |7 %] Season| SeasonCircukation
.86 f. "o : This layer consists of dark reddish brown, ’
i d silty a‘n_(} very fine-grained sand with gravel,
e S SBNE Loppg gravel is composed of rounded tuff
ors 12.° 2 which is 1 to 2emn i diameter, S
N This layer consists of pale gréeni_sh gréy to
- light gray sandy silt with gravel.
| o f Surface ., |The gravel is mainly composed of pale
-— | [sandysilt yellow, rounded and fragile tuff which is 0.2
o soil . .
o te 0.3cin in the mean diameter.
This layér consists of pzile greenish gray,
] silty and very fine-grained sand ‘with gravel.
silty sand | Tho gravel is compased of rounded tuff which
is 0.2 to 0.4cms in the mean dismeter.
300 _ L . ‘ .
@) The gravel consists of rounded or subrounded
o o tuff (welded tuff), andesite, granodiolite and
slate which is 3 to Sem in the mean diameter
O and 27cms at the largest size.
e
1o The matrix is the almest same element of
o O upper hed.
4]
¢
40
® o
o
Q
Q
= [v]
O,
[o]
o O 7.153™m
[+] .
~ |{Pleistocene . : ' : M
O ¢|middle gravel - . ) ) . _?_
b, ? terrace : : : (3715)
deposits : _ - 0.40 ] pH 7.84
o —-—0.20 {876
- _ - R
o - 0.40
° ——0.40
1
© - —0.40
[ " _—0.40
o . : 6.40
- 0.40
O : J——o0.4a0
2 . .
.
0o S
] 0.40
o | R , K - 0.40
i} : o ' - 0.40
,,_ G
© 848
1] ¢ 0.40
O
12.00 °

' Pig. 5-2-5 ° Boring Log (23)



El Coco B-7 ' (24)

Lj g . . . Core Shope [Water Flow tem/sec)] Water
DepthDrilling , o _ 5 L evel
~ FormationiL.ithology| Description £ § 5 sl E[Dry  [Rainy {Lost™
{m) | Log L ' : §{3{4 |8 %1 Season| SeasonCirculotion
Zoo | S L . '
O [proistocone This is the sama layor abdve mentioned,
to © [middle gravel
., o flerrace
_ O 50 deposits
13.00 : E
4.4 The tuff breccia is reddish brown and
A Foba andesitic. 7,
svroctastic] BF z
. [pyroclasticf O - 7
A Alrocks rec % :
1400 | A i

Fig. 5-2-5 Boring Log (24)



El Coco B-8

Depihk)rilling T _ Core Shape {WaterFlow{cm/sec)
. . N . £ I
) | Log FormationLithology ‘Description § § ] ed E{Dry  |Rainy
1 gle|4{~' 4| Season} Season
6.00 - R ]
The gravel consists of angulsr or subangular
acidic rocks,
The matrix is composed of pale yellowish
brown, unconsolidated and siity sand.
| Talus graveily
| deposits § sand
3.00 N _ .
T This layer consists of dark gray sandy clay
T . with gravel. _
BER The graveél is composed chiefly of rounded or
: subrounded dacite and andesite, which is 0.5
| [sandy cla¥| ¢4 1cm in the mean diameter and 3cms at the
7 i largest size..
4.80 _
—4¢ ° The gravel consists of rounded or subrounded
dacite, andesite and granodiclite which is 3
O to 4cms in the mean diameter and 195cms at
0 the largest size.
O The matrix is composed of yellowish brown,]
| i poorly sorted and silty sand.
v 0 ‘
0 .
o |Pleistocens
[}
middle . : .
—4 O |terrace ‘ . .40
daposits : ) ' :‘._—:_—.(8):30
o 7.20~2.15m  This part is prily white to[
: : pale pink dacite boulder. -
. _ : 0.
gravel : ; i %8
1 e ——813
Q 04
¢ o
¢ !
=10) ——0.63
. - 40
o 0 o
O
o © e
— ——0.9
—-—0.49
———0.4
o S
| o |
. P :
12.00 —— .22

Fig.'5-2-5 Boring Log (25)




El Coco B-8 (26)
DepthiDrilling ; ' Core Shape |Woter Flow(cm/sec) WmEr ;
FormationL.itholo ipti el & BT E [ o eve
(m) | Log ology Description 5 § 5 g & | Dry Rainy jLos!
_ _ _ g| 3[40 V| Season| SeasonCircukition
200 i . - -
1200 15 ¢ |Pleistocene - | This is the same Iayer above mentioned.
o e middle gravel | : _
o O torrace ' )
12,60 itg ' : '
AA fﬂ]gil._./ The tuff breccia is dark greenish gray, 7
andesitic and hard. /
1 4 A numerous of joints have developed in the / :8'25 = 1;’,254;
A Alreb ] - | bed and pyrite has occurred as cubes along / — 0.4 18719)
aba N joint surface, : /
A pyroclastic] Wi : _
rocks breccin 13.90m Shear joint; dip angle 40°. . /]
A A _Striatioh have occurred on the jeint Z
-1 - surface. /
. : /
aso| & | 14.40m  Shear joing; dip angle 40° ' /

Fig. 5-2-5 Boring Log (26)



New El Coco B-9-

(27)
Dep?hLJrlilnd ' Core Shape Water Flowtem/sec) Water |
! p - Cleve
m | Log Formation{Lithology Description g § 8 E'ﬁ Elory  |Rainy - Los¥
N R L o fela|d sl Y] Season| SeasonCirculation
©.00 %] Sur_fs_ilce sandy silt This layer consists of pray and sandy silt, It's .
0.30 il 5ol “accompanied with many reots of
R plant and charcoal fragments.
AL This layet is coniposed of pale brown, poorly
B sorted and sandy silt with gravel,
"“—"'* The gravel mainly consists of pale’ brown,
= angular or subangitar tuff which is 1 {o Bems] -
in the méan diameter and sirongly
weathered.
g:;:::its sandy silt.
L o.apltase)
— L pacher s
6.50 s A —-— 040
e ° Pleistocen The gravel chiefly consists of subangular or :
* |uiddle sand and |8ubrounded tall and welded tuff which is
— o torrace gravel |3¢ms atthe largest size. - 040
e deposits The matrix is made up of pale purplish
o brown and crayey sand.
7.50 — — ) b~ 040
FaY The lapifi tuff is acidic and contain
asbundantly angular fragments of tuff
1e 8 breccia, welded tulf and andesite which is 0.1 ‘ . o040
A to 10c¢ms in diameter, and partly, some 2
caleite veins has occurred in it ; . :
AR ) vz 7 . — - 0.40
/ : -—— 0.40
o : /
Ta o A 0.0
A |
Toba 7
A A pyroclastic] lapilli tuff I
rocks / -—— 040
7
- A é e 0.¢.10
NN
/ L -.— 040
a / |- ©.40| -
~a a /
— 0.40
[}
& 4 - — . 0.40
/ -—— 0.40}:
A

Fig._5—2~5 Boring Log (27 )



New Ei Coco B-9 (28)

Depmbri'llbq - : Core Shape |WaterFlowicm/sec Water |
: ; 'n : eve
() | Log FormationLithology .Description g g B e§ £1Dry - |Rainy L.os!f’
. : : o a|d 9] 1 Season| SeasonCirculation|
12.00 ' This is the sanio rock above mentioned. 7 f—— 0.40|18/ 51
4 : 12.40m DBedding; dip angle 40°, . //
' ' ]
& 6 ] ' . §—-— g40li8/ s)
Toba tudf ;7 ‘ ——— O40[l8/19)
_l s} |pymclaistic breccia, . ’
A. A rocks . . ) ’ / l— — 040
o 13.30m Calcite vein, '
s L o it anl
/ Faul fault This breceia consists of small angular S o 8%
ault braccia fragments of tuff breceia. _é ’
-1 R Slickenside have oceurred on the 7 : ot
fa ) . surface of fragments. ‘
LSRN
fa

N

NN

Jao //
A
6 A . - 16.50m Caleite vein. z
- Tobn taff é
i pyroclastid- breceia . Z
A S lrogks . _ 7/
K 17.40m  Bedding; dip angle 48°, /
; /
Py
4, ?
A A

DN

SR 19/70m Shear joint; dip angle 64°.
Striation and slickenside have
oceurred 'on the joint surface with
clay. skin which is 0.2~imm in

- thickness.

NN

20.00]
20.20-

. Fig. _'5—‘2-5 Boring Log (28)



New El Coco B-10 - {29)

DeptthriIIing ‘ Core Shape |WoterFlow{cm/sec) Watﬁr |
1 e - . e eve
i | Log FormationL.it hology Description 5 § ] EEI tlpry  |Rainy  |Losi
: e L g|did a9 Season! SeasonCirculation
T IGurface soil] sandy silt { This Iayer consists of gray and sandy silt. It's}-
0.20 - 1 . . o
B accompanied with charcoal fragments. -
- This sediments is composed of pale reddish
. biown, poorly sorted and sandy silt with
. gravel, . ]
- The gravel mainty consists of subangular or
P subrounded tuff and welded tuffl which is 0.2
. to 2cms in diameter,
. Talus sandy silt -
. +.71 deposits
—— -, .° N
0 -
-
: -. .v o .
3.60—— - o :
o The gravel consists of subangular or
] - | subrounded welded tuff, dacite, andesite and
. ) chart which is 3 to 4cms in mean diameter
. and 34ems at the largest size. The gravel of’
) O welded tuif is enly in upper part..
’ ) "Phe matrix is madae up of pale brown, well
‘Lo . sorted and fine grained sand.
o
-
10
. olPleistocens
" |middle ravel
O |terrace .
. deposits
o .-
0., “ . ) N 0.40
1 e
a -’ ‘ | —— o408/ 5)
. : =27 0.40}{B/ &)
(1]
'o-' L~ oaoltaszn
o o ——— .40
. === 640
o
Sl - —— 040
4 0 _ |
10.20 - - T -— ‘g.40[i8/6}
A The tuff breceia is ddrk gray to davk reddish -—— 0.40
brown and andesite.. It contain angular or /
subangular fragments of altered andesite /
FAa AR . N F-—— 0.40
Toba which is more than 0.3cms in diameter. /
1 a Ipyroclastic tuff - Many tensional joints have developed at|. _
rocks breccia { intervals of 2 fo 3ems in this layer. / L~ 040
o6 4 Calcite veins have filled up these joints.
IL70q 4 o A Z ' ,
11.70m Joint; dip angle 48°, == Q.40
' fd

Fig. 5-2-5 Boring Log (29)



New El Coco B-10 (30)

Depthiriling 1 Core Shape_[Water Flowicm/secl water |
o P eve
i | Log FormationL.ithology Description § § § Efﬁ ElDry  |Rainy [Lost
N S|4 |5 3] Seasoni SeasonCircukation
‘a T'his is the same rock above mentioned, /y -—- Odoftasrzn -
. 7zl
a _ .
s /// . }—- 0.40
- - /o
o on
Toba % - 0
o pyroclastic tuft
a A jrocks breceia /]
o Z
o —/
A A J?
a 14,20m Joint; dip angle 42°,
14.40m Calcite vein has developed more ]
A A than lem in thickness. 77
1500 7

Fig. 5-2-5 Boring Log (30)



New El Coco B-11

(3D

DeptthriIling _ o Core Shape [WoterFlow{cm/sec) WGTEI;, el
m | Log [PmationLithology Description g § Slefl Elory  [Rainy. |Losf
M ].Log ' - 8148|4187 %] Season| SeasonCirculation
(St_;ani]érd penetration was performed in this
part.)
4z — o T T T T T T T T T
2 The gravel consists of rounded or subrounded
c tuff, tuffl breccia, andesite and granodiolite
o which is 1 to 3cms in the mean diameter and
=N 50cms at the largest size.
. .
0
— o N
0
I [Pleistocene
ol .
. middle gravel
terrace
o deposits
o
e
=]
o
10.50

Fig. 5-2-5 Boring Log (31 )



New El Coco B-12 {32)
Depthlorilling T o Core Shape [Water Flow tem/sec) Wmf_:avel
e FormationfL.ithology Description g g Elef elory  |Rainy |Lost
(m}} Log §|$]418 ¢ | Season| SeasonCircukation
(Standard penetration was performed in this
part.}
o.30 p-——-————fp———fp———— T T T T

middle
terrace
deposits
o o

0

Pleistacens] gravel

The gravel consists of rounded or subrounded
welded tuil, dacite and andesite which is 2 to
4¢ms in the mean diameter and 11ems at the
largest size.

Fig. 5-2-5 Boring Log (32)




‘New El-Coco B-12 , (33)

Deplh!Oﬁiling ' Core Shope [Water Flow(cin/sec) Wotﬁr )
B A . X e o - -1 - Leve
o | Lo FormuationfLithology] - | Description: § § 5 £ ' Dry Ralny [Los?
91 : : gl |4l % | Seasonj SeasonCirculation
e »[Plsistocend ‘ . ' ' e ‘ 1
o [ i adle gravel Thisisthe same layer above mentioned, : g .
1240 12 : : — A
] |\ e The dacite is white and altered. 1t’s zB
deposits : X A
il characterizad by phenocrysts of quariz %
| ranging in 1 to' 2mms, Partly, pyrite has| %
N T -l_ occurred in this layer, : /}
N | Z/
T'; '|_ Intrusive %
— —1 acidic dacite 1 %
B L L rocks é
I 1
14.60
H
-

" Fig. 5-2-5 Boring Log (33)



_ _ _ New El Coco B-13 . : (34)

Deptr#filihq ' _ _ Core Shape |WaterFlow(cm/sec) Water !
" = i e ] ' & - c eve
o | Log FormationjLithologyy ~ Description 5 g Blef €lory  |Rainy Lost
: : . _ jele)@ =’ ] Season| SeasorgCircukation
AR ' This layer consists of dark yellowish brown '
Ao " jand sandy silt with gravel. :
e - The gravel is composed of angular and
o : weathered tulf which is 0.2 to lem in the
© | Surface | gravelly mean diameter, -
. e seil sand '
. '_ o :
Leo 490 : TR
D A The grave! mainly consists of rounded or
L8O g~ - fsubrounded tuff breccia, andesite and
el sandstone which is 1 to 2ems in the mean
2.10 = : : dirmeter and bems at the largest size.
o o . h _ .
" 1.60~1.80m The matrix is yellowish gray
N - and very fine grained sand.
= R - {1.80~2.10m The matrix is reddish brown|
REEEN ' elay. T
<t . 2.10~10.00m The matrix is gray, well
6 " sorted and {ine grained sand.
o - : . ‘
. . - 0.4a0ka/19}
.o
] 0 L c.aq
—‘ ° . . -
o ' ' . L — 640
River r.ave]'
R deposits g
® ' L o0
e
T j-—— 0.40
~4 o
<
1
. ‘o .
e
10005 —

Fig. 5-2-5 Boring LOg (34)






C-1(n=24)
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S5 B Contours
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Fig. 5-2-7 Wulff's Net of Fissure Direction
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