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2.2  GROUNDWATER LEVEL OBSERVATION
2.2.1 SELECTION OF OBSERVATION WELLS

Existing wells_in Ehe_stﬁdy’area can be'almOst_reCoghiZed as
shallow dugAwélls which are generally used for drinking and
domestic water. Large scale groundwater development for agri-
cultural purpose is non-existent. |

Taking account of topoqraphlcal conditions, groundwater basin
structure, malntenance of equipment and 80 6n, the following
wells are selected as observatlon well for autonmatic recording
water level gauge ' '

i) K. Mujur basin (5 wells)

- Upper reach ; Sumber Mujur I ‘and II
- Middle reach ; Tumpeng,
o o ' Kertosari I and 11

ii} K. Rejall basin (9 wells)

Curah Kobo an I and II
Sumber Wuluh I and II
Urang Gantung I and II
Tempeh Kidul I and 11
Selok Awar-Awar

- Upper_xoach
~ Midale reach

-

-y

-y

- Lower reach

iii) K. Lengkong basin (3 wells)
| - Nofth-Side i Sumber Urip Krajan
, o”: 0 _ Rekesan
- South side' 3 Tﬁmpak Nénas

The location of these observation wells is as shown in Fig.
2 1. L
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2,2,2 METHODOLOGY OF GROUNDWATER LEVEL OBSERVATION

(1) Equipnments

-Necessary‘eqﬁipménts for groundwater level observation
were provided by JICA, based on the requests of the
Government of Indonesla.

1) Automatic Recording Water Level Gauges

a) :bé}iyeryil _
711 gauges in December 1981
6 gauges in March 1982

b} Model; .
 W-301 Pleoat-type automatic‘récbrding
Water level gauge made by NAKAASA
SOKKI Co., Ltd. (Fig.-2.2)

"¢} Specifications;

Measurement range ; 3 or 6 m
+2% of total span
-7 days

-

Precision
Recording duration
Diameter of float ; $180 mm
| 336(W) x 280(H) x 175(D) mm
about 4.5 kg '

LY ¥

-

Dimeﬂsidn_
Weight

11

-

ii) Portable Water Level Gauges
. a) Déliﬁei?;'
2 gauges in December 1981
" b) Model; -
' SKT-2B Portable water level gauge
made by SAKATA DENKI Co., Ltd. (Pig.-2.3).
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o} Specifications;
Measurement range : S0m
precision . 1 4l mm
Diameter of sensor plumb; ¢16
Dimension 3 220(W) x 30(0) X 280(H)
Weight 1 1.8 kg

{2) Installation

The installation of automatic recording water level gauges
was carried out by Mt. Semeru Prdject_OEfiéé}Hunder the
technical guidance given by Mr. SAKAT (Japanese expert

of the Ministry of public Works).

{3) Execution of Observation

Groundwater level observation using automatic recording
water level gauge is being executed under the chaige of
Mt. Semeru Project Office. Rénewal of recording'sheet
and water level check are executed once a week by pro-
prietor of well.

A\ Buzzer switch
. Power switch |

. Screw
Pape measure

Lo
290
-
-
-
-

13612, . Sensér'plumb
Water table
Flg.-2-2 Aputomatio Recording Fig.~z 3 Portable Water

Watex Level Gauge : - Levél Gauge.
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_Inspection of observation wells which 1ntend to check and

correct actUal observation conditions of each automatio re-

cording water level gauge was oarried out two times, upto the'

.-present* 1n August 1982 and in October 1983,  These results
;obtained in collaboration with Mt. Semeru Project Offlce is
'compiled in’ Appendlx Cul Well Inventory.

2.2.4 OBSERVATION RESULTS.

jThe orlginal recording sheets of groundwater level observatiOn
are. under control of Mt. Semeru Project Office. CFrom the
reading of water level check values marked in these recording
_sheéts, weekly observation results of groundwater level are
compiled in the supplement c-1; WEEKLY OBSLRVATION RESULTS OF -
GROUNDWATER LEVEL. : . '

Taking account Of the availabllity for analysis, observation
_condltlon can be classified into the follow1ng three groups;

-

Grbup ‘ Equipment Coﬁdition ) Water Level Availability

Check for Analysis
1| Good ~ | pone | Available
‘ : | Only recogniiZe

i1 | ‘Ggéd o - Nothing some behaviors

SR R . . _ of fluctuation
III |1 “Nogsod i |  Nothing | Nothing

According to the abovementioned classification, observation e
condition and perlod at each wells can be expreSSed as shown

CTin Table 2. 1(1) and (2).
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2.3 INTERPRETATION AND CONSIDERATION.
2.3,1 INTERPRETATION OF GROUNDWATER LEVEL FLUCTUATION

The pfincipal tactic td'reveal'thé chaxaéteristics of grouﬁd~
water level fluctuation at each Well is genexally to compare:
a groundwatqr level fluctuatlon with Laxnfall amount of whlch
the station is 1ocated in the v1oin1ty of the well under con-
sideration.. The cozrespondence of ~an observatxon well 901nt

to a zainfall station. is given in Fig,-2:1 and graphical re-

presentation of groundwater level at- each well: related to
~ rainfall amount are as shown in Fig.~2.4(1) to (9).

Tﬁ&inq ipﬁé;cqnéiﬁexétion;thg;regionéi-épndition of observation
well paibxsg Such_as topography, geology; land use and so on,
the thxagtegisbiqs.QELQrounﬁwater leve1 fluctuation can be-
elassified into the following. three groups;-

L]

1) Greup A,

Gnoup A is characterlzed by the, small range. of
groundwater level. fluqtuatlon, and’ observed at near
800 m. in. elevatlon where many springs are. distribut-
ed. Well points of; Hujur- I, II, and Sumber Urlp
Krajan belong to thls group.

ii) Group B,

Groundwater_lqvei flugﬁuaticn“of;Gxoup‘é?Shows an_
strong influence of: groundwater, recharge.from paddy
field apd its flugctuation range is slightly greater
than that of Group A, Well points of Kexrtosari. I,
II and 'I'unm[_)_:a,l'i,.tsl_au_)_afa{s;_.= o | ' '
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iid) GlOUp C o
Groundwate1 level fluctuatlon of" Group C represents
good cozrespondence w;th ralnfall. Groundwater
level rises few latex of the beginning of rainy
season and falls éfterkthe'end of rainy season.
Well points of- Tempeh Kldul I, 1I,. Curakobo'an 1,
II, Sumber Wuluh I, II, Tumpenq and Rekésan.

2.3.2 HYDROGFOLOGICAL CONSIDERATION

Groundwater. is one of the cpntinuoﬁs-Water-movement,in the"
hydrological cycle caused by the solax radiation energy and
exists whenever water penetrates beneath the surface. :

Its movement and storage conditibh depend. largely on geomor-
phological and geological condltlons of the area under con-
sideration.

From the field reconnaissance and:groundwater level obseriva-
tion, hydrogeological characteristics can be summariZed as

follows;

- = The study area.is_mostly affeqted.by;the:volcanic-fan;
structure of Mt. Semeru and its inflection-points of
slope is often the. changlng point of groundwater. flow
regimes. '

- In the upstream of an. inflection point, grain size. is.
larger than that. of the. downstream, its: permeablllty 155 _
high and its hydraullc gradlent is~ steep; consequentlally,
the groundwater discharge in the: up$tream is estimatea
to be larger. than that in. the; downstream. It is the
principal reason that_the:Sprlngs are_fognd_in the. o
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vicinity of inflection point of slope.

- Groundwater ilevel observed at well in paddy field is
generaily shallow at the r;_iepth of 1 to 3 m and it signi-
fies that'_the,gro_undwater recharge amount from paddy _
field is not negligible. Conceptual relationship between
topography.ah'd. land use is given in Fig.-2.5,.

[CAND USE]

- PADOY FIELD
1500, .
. ‘[PADDY DRYFIELD 4 H
FIELD /
20001 W
s
9 - .
I....
< ISEDIMENT TYPE]
e R £ R S T
3 -~
..‘o _ _ Landisids |
25 i ] e
804 .. ... ——
0 = . Debris flow
- L d WA Fow 1008 - B (Mud flow : SAposils 2orm
I 2sne—-A
| Crassificotion | Bad load fiow At s e e e e e et e
of '} deposits zone Mud Flow depasits zone :
Depasits _
. ot : 13 " |
Topagraghy . Peliphecy | ('é'iﬁ??e fg{;ﬂ y | (%?:f;:%#l | Lady fan
. . ¥ 1
: . l. Younger Lahdr Primary
Georogy._ Alfuwum. 5 . Deposits l{ Velcanit Ejecto |

Fig-2.5 Concepiudl Skelch between Topagraphy
and Land Lise '
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3. WATER QUALITY INVESTIGATION
3.1 GENERAL

Water quality investigation aims to obtain fundamental infor-
mations not only on the‘delineatiqn of groundwater system, but
also on the evaluation of water quality for use.

The in-situ investigation of water quality consists mainly of
simplified water quality test and chemical analysis of sampl-

ing waters in laboratory.

The work_allb¢ation.for the Indonesian Government and JICA

Study Team ‘is as follbws;

i} Indonesian Government

~ Sampling of water _
- Charge of chemical analysis in laboratory
~ Simplified water quality test

ii) JICA Study Team

Selection of,samplihg_points

Determination of chemical analysis items
Technicél transfer Qf water Quality investigation
pata analysis and its interpretations

The flowchart‘of investigation can be represented as showh ih
Fig.-3.1, | |
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Field Reconnaissance
with Simplified Water
Quality Test .

4

Rough Evaluation
" of Water Quality

Determination of
Investigation Modus

lsimplified Water

Samplihg and

Quality Test Chemical Analysis

Data Analysis Evaluation for Use

Qatéf'Quhlity-  ﬁydrochemicéi o . Watéf Qﬁélity
Variationfin3Time“

Hydro-geochemical
~Interpretation

Fig.-3.1 Flowchart of-Water Quality Investigation
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3.2 SIMPLIFIED WATER QUALITY TBST
3.2.1 OBJECTIVES

Simplified water quality test is applied to the following
‘ objectives.

i} To have a provisional acknowledgement of water
quality '

ii) To obtain a series of measurement data for the
water guality variation in time.

3.2.2 MNETHODOLOGY

(1) Equipments

- HORIBA Watex Quality Checker U-7; 2 pieces (JICA)

-~ Electric Conductivity Meter ; 1 piece (Mt. Semeru
: Project Office)’

{2) Measurement Items

- Potential of hydrogen (pH)}

- Temperature _ (T)

- Electric conductivity (EC)

- Dissolved Oxygen - (DO)

- Turbidity ~ {Turb.)

(3} Measurement Points and Times

~ 50 points (Fig.-3.2)
- Every 2 months in principle
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(2)

Remarks of the IN- SITU Measurement
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- As the sen51bllity of the Water Checker U-7 in conduc-
tance was not satlsfylng in accuxacy from the ‘first in-
situ measurenent, Llectxle Conductivity Meter provided

by Mt. Semeru Project office was: empIOyed thereafter.

- Concerning turbidity measurement, values can easily

vary with the arrangement conditions and show only

relative tendency

MEASUREMENT RESULTS

Execution of Measurement

- First measurement
- Second measurement :

- Third measurenment

- Fourth measurement :
- Fifth_measurement 1
- Sikth,measurement :
- Seventh measurement:

Aug.

Sep.

Nov.

Jan.
May

Jlll LN

to

to-
to

to

to.
‘to
tQ 

Aug.
Sep.

6 Deco.

May
Jul,

9 Sep.

Compilation of Measurement Reéuifé*

1982,
1982,
1982,

1983,

1983,
1983,

1983,

490

39

41
35
38
37

points
points
points
points
points
points
points

Takinq into consideration the measurement modus estéblish—
ed in the end of Septembexr 1382, measurement results ob-
tained by Mt. Semeru Office is compiled in Appendix C-2;
Measurement Results of Simplified Water Quality Test.
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INTERPRETATION
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General Tendency of Measurement Results

in ozder to know the general tendency of measurement
results, mean values and standard deviation of neasuye-
ment items are calculated and are as shown in Table 3.1.

Table-3,1 Mean Values and Standard Deviation of
Measurement Items

“WMonth T

Year | Nov. Dbec, Jan. Ma? July Sep.

. 1982 1983 1983 1983 1983

Items - - L '
® . 6.85 | 6.89 7.23 0 6.71 | 6.13

pH T T - TR

Oy 0.71 0.64 0.95 0,73 .29

ce % 216 235 259 265 220

(w/em) F75 100 134 124 | 123 87

T x| 26,9 25,6 25,9 | 24,7 | 25.7

e o | 2.6 2.1 2.2 | 1.8 2.4

PO X 7.6 5.1 4.8 2.7 . 4.6

(ppm)  Ig 3.5 2.2 2.7 1.6 1.4
Note: pH: Potential of Hydrogen, EC: Electric Conductivity,

T : Temperature, DOs Dissolved Oxygen, Turb.: Turbidity,

X : mean value,

]

*

xa

Standard Deviation




C ~ 42

General tendency of measurement results can be summarized
as follows;

~ The mean value in pH meéasurement is high in May, but
low in September. in both measureément periods, great
deviated values from mean value appear at Sone measure-
ment points.

- EC valué'incrcases from November'to July, but de-
creases after July. It secems that EC value increases
during rainy season and decreases during dry season.

- Temperature of measurement points reflects more or
less the yearly variation'of'atmospheric témperature
‘at gfou_nd surface. Temperature of the study area is
estimated to be high in July and low in Novembér/
December,

- DO value has a close relationship with temperature.
When temperature has a high valuwe, DO value is also
high. Contrarily, DO value is small with low temper-
~ature. :

- Congcerning turbidity variation in year, it will be
thought that the portion of suspended material in
water plays important role. =



(2)

(3}
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Graphiéal Representatlon

As the principal index of simplifxed water quality test

are the -values of temperature (T), potential of hydrogen

{pH) and electric conductiv1ty (EC}. Variation ranges
of T, pH and EC values can be qraphically represented in
Table-3, 2

Relatlonship between Temperature and Elevation

As . the elevations of sampling point are well distributed

in K. Mujur Basin, ‘the relationship between temperature

and elevation was examined.

As shown in Fig.-3.3, the lowest temperature of ground-
waﬁef and river water is obseiﬁéd in July. Thé response
of temperature of water to atmospheric temperature is
thought to be quick. In consequence, the velocity of
gréundwater flow in shallow aquifer will be remarkably
high,
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Elevation (m)

800

600}

400

200
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{23} Sampling point No.

LOOO;

800

600

400

200

Ground _water - LEGEND
R 1 Jon.
| &3) 5 Moy
_____ 2.8 7 Jul.
S Sep.
i 11 Nov-
12 Dee.
{26}
- @iy 3
- {32)
CRNR4A
. 7 9511(%0)
broth . |
{40)
F A 2R
1 H 1
20 25 30
Temperature {°C)
" River wol"_ef
- ;
a2y
4. d 52 o0
ol B - 2o
; S G 1 s
. ) (28}
3 SR I S i
: g
20 25 30

'Flg 33 Relationship between Temperature ond Elevation In K. Mujur

: Temberqture _("’C)
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3.3 CHEMICAL ANALYSIS OF SRMPLING WATERS

3.3.1 OBJECTIVES

Chemical analysis of sampling waters intends to have basic

data for the following study items;

i) Hydrogeolcgical Delineation

- Relationship between water quality and geology
- Relationship between water quality and groundwater

ii) Water Quality Evaluation for Use

3.3.2 METHODOLOGY

(1

(2)

Selection of Sampling Points

Sampling points for chemical analysis were selected from
the following informations;

- Field reconnaissance _
- Inspection of groundwater level observation wells
- Prospective sites of sabo facilities

The location of sampling points. is as shown in Fig.-3.2
and total number of sampliﬁg points is 40 points and
these points are included into measurement points of
simplified water quality test.

Specifications of Chemical Analysis

After the execution of field reconnalssance, a draft on
the specifications of chemical_analysis'was submittéd bﬁ
Aug. 1982 and modified into practicable form, taking into
account of the information given by Mt. Semeru Project -
office. | |
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(3] Chemical Analysis Items

_i)'_ﬁtincipéifftems for Hydrogeology
| —,Sodium ion . 3 ‘(Na+)
;_pota331um jon (xh)

- Magnesium ion '(Mg*+)
- Calcium fon (ca*h)
~ Chloride ion (c17)

- Sulfate fon (s0,”7)

.~ Bicarbonate ion (HCO3f)'
ii).-Itemé'for Water Use
| .;:Chemlcal ana1y31s items for water use were deter—'
-mined in concoxdance of the drlnkzng criteria in
Indonesia.
3.3.3 CHEMICAL ANALYSIS RESULTS

(1) IEXecutioﬁ'of'Sampiing

- ohrﬁhe;iét Sep. 82 " . points
~ on the 2nd Sep. 82 : ~ points
~ on' the 3rd Sep. 82 : . points.

Total : . 40 points

{2)  Laboratory

"iléhemiééi‘éﬂaiysis in laboratory was executed under the
'technical cooperatlon between Mt. Semeru Project Office.
and Flrma Pr1ma Lumajang Company.

-;}3)‘;Compllation of Chemical Analysis Results

o jchemical anaiysis results obtained from the Firma Prima
f}r‘%Lumajang Company dre represented 1n Table 3.3,

; B
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Concentratlon of ions. are commonly reported 1n parts per
mllllon (ppm) One ppm means one patt by weight of dis-
solved constituent in_a-ﬁillidn parts by weight of solu-
tion. Origiﬁal data expressed in_mg/litér;_ppm and mg/
liter are numerically almost the same. |

Taking into consideration the availability on graphical
interpretatlon of p11n01pa1 chemical comp031t10ns such as
Na + K,: Mg, Ca in catlon and Ccl, 504, HCO3 + CO4 in
anion, these concentrat;ons are.expressed in equivalent
per million (epm} caiculated by'dividing ppm by the
equ1va1ent welght of fon under conSLderatlon. The epm
gvalue can be also calCulated, u51ng conver31on factors
'glven in Table-3.4. The pr1nc1pa1 chemical compositions
in epm are compiled in Appendix C-3; Hydrochem1cal charts.

Table-3.4 Conversion Factors; ppm to epm

SREA Maltiply | aoioo oo ‘Multiply
Catlpn Ion by | .Ag;on Ion - | b!
Sodium . (Ma®)  0.04350 | ‘Chloride  (C17) 0.02820
Potassium (K*)  0.02558 | sulfate  (50,77)  0.02082
Magnesium (Mg**) 0.08224 Bicarbonate (HCO;”)  0.01639
Calcxum ' (Ca?*)_70;04990. ‘carbonate  (€O3”T)  0.03333
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3.4 INTERPRETATION OF CHEMICAL ANALYSIS DATA
3.4.1 CORRELATION BETWEEN CHEMICAL DATA

A correlation coefficient is an index to indicate the relation-
ship between two variable series, expressed by the following
equation;

Cov (X+Y) (3.1)

Y = I Y E NN

X ¢ dy
where;

COV'(X-Y) : Covariance of variable, X and Y
5x, 8y : Deviation of variable, X and ¥, respectively

variables dealt with here are as follows;

- Cation ions ; Na, K, Mg, Ca, Fe

- Anion ions ; Cl, S04, HCOj3, PO4

-~ Others ; pH, EC, TDS (SISA), Mn, KMnO4, COp, -
NOp + NOj + Ny |

Correlation coefficients between chemxcal data above- mentloned,
calculated by the equatlon (3. 1), are as shown in Table—3 5.

The coefficxent Y falls in the range of -1<Y<lﬁ plus Value of
Y indicates positive correlation and mlnus value, negatLVe
correlation. As the absolute value of y nears the deqree of
correlation grows strong; on the contrary, as y approaches‘o.
the degree of coxrelation grows weak.

From Table-3.5, high correlation coefficients more than 0.8
in absolute value are obtained in the following relationships;
| D8 - EC I
TDS -~ HCO3 ;1 0.94
HC03 - BC
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: HCO3 - Ca ; 0,91
TDS - QCa ;7 0.89
Ca - EC ; 0.89
Mg -~ EC ;- 0.85
HCO3 -~ Mg ; 0.82

Ha - EC 0.80

bt

The high correlatlonshlp between total dissolved solids (TDS)
and electric conduct1v1ty is well known and. these factors are
not representative as chemlcal plopertles, '

m consequcnce, the pr1n01pal chemlcal comp051t10ns which play
the major role of the water quallty in the study area are .
CO3, Ca, Mg and Na in the order, '

The correlation between chemical. data are given in the. supple-
ment . C-2.: CORRELATION BETWEEN CHEMICAL DATA., Some of them
is as shown in Fig.-3,4(1) and (2).
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3.4.2 GR}\PHICAL INTERPRETATION

Chemical analysis data compiled in Hydrochemical Charts:'
{Appendlx c-3) w111 be graphically interpreted, according to
the key dlagram method and the hexa-diagram method.

(1)

Key Diagram Method

Kéy diaﬁraﬁ; also called Piper trilinear diagram, com-
blnes three distinct fields: two triangnlar fields at the
lower left and léwer right, respectively, an intervening

dlamond-shaped field. All three fields have gcales read-
ing in 100: parts., In the triangular field at the lower

. -left, the percentage reacting values of the three cation
- groups (Ca, Mg, Na-}K) are plotted as a single point ac-

coxrding to conventional trillnear coordinates. The three
anion groups (HC03, 804, and cl) are plotted likewise in
the triangular field at the lower right. ‘Thus, two points

‘on the diagram,,one in each of the two triangulax fields,

indicate the relative cationic and anionic concentrations.
The éubéotaihdf'all cation equivalents per million is
takeﬁ-aé the 100 percent base for Computinq_percentage
réaétinq'valués of the Several cation variébles; likéwiée

-for the several anion variables. The central diamond-

shaped field is used Lo show the ovcrall chemical charn
acter of the water by a third single- point plotting, which

‘is at the intersection of rays projected from the plot—-

tlngs of cations and anions. The position of_this plot-
ting_indicates the relative composition of a water in
terﬁs:of the cation-anion pairs that correspond to the
four VQrtices of the field.

7_7Accord1nq to the key diagramn method, chemical properties

of K. Mu;ur, K. Rejali and- K, Lengkong are given in Flgy,~
3.5(1) to (3) and can be summarized as follows;



_ a Vsaqua AN e - By

:uo

/>>>>\<< A
7 PRI />>>w<<
/A/>>\/X/>V\>>>2 N VAVAVAVAVA

JAVAVAVAVAVAN
ﬂ>>>\ >\</>>>><</0>w
A




c - 57

(Ve ™™ ) %dmwﬁm A @ss-5id
uouYy co;oo

—_— ) wa oo o (% ——

a/>>>>\<<<n.£u g/>>>>>>\<<<

\VAVAVAVAVAVAVAVAV/ />>>>>wo<<<
EVAVAVAVAVAVAVAV//TSNVAVAVAVAV: - YAVAV )
| @/>>>>>\< K \///>>>\.,<<<

et g
PAVAVAVAV/(ZAVAVAVAVAV \ />>\< 8

N VAVAVAVAVAVAVAN
JAVAVAVAVAVAVC ¥4 6\

VAVAVAVAVAVAVAS
B /NININININNINN/ /\ A
| />\<)\ \VAVAVAVAVAVA
B vAvAVA,V.VAVAvivA
| s VAVAVAVAVE
.mm_.oz.wocmaﬂﬁnm. mAW </>\ />>\/\ O oab Ea DI
S B T R VAVAVAY /\/R  ono ooy

Mmhqz,,._ ozsomo © <</ \/\ /\ . .“.amcn oy 280%884

:ufo &oco&ou

eN3531
U | / 40 \ mochc Eucon‘au




{ ONOMONZT1 "X ) AVHOVIQ A3M iQ)ge - Big
Uory - youod

AVAVAVAVAVAVAVANA: /) \VAVAVAVAY.. 4. ~2vavAVARES
iy S iy
NOIARAAAINLLS

N\

-
N
&

HILVM HIAIM . . . /s.a 1[O(D BOUOABNIN A
HZLYM ONNOHO w _ On/\/>\/\/\ SSRUDITY. BIDKLIOON T
oz.u_._m_mg \w.\/\/\/\/\ﬂ@ - newe mﬁmoﬁoo I

_ _ | SSIUDIOY. SO0




C - 59

- All,df'the éampling points except No. 33 belongs
to carbonate hardness.

- $i§nifi¢ant;gtOUping can be made in the cationic
triangular field, but nothing in the anionic one.

(2} Hexa-d{agram Method

The Hexa-diagram Method using three parallel horizontal
axes and one vertical axis may be useful in making com-
parisons of water. ~Three cations are plotted along each
 axis to the left of the'éero-point and three anions on
the right. Coﬁcentratiohs_aré éxpressed in equivalents
per miliiOn. thhedting“points répresenting anions and
‘cations give a close figure or "pattern" whose shape is
more ox less characterlstic of a given water,

Hexa-diagram of each sampling water is given in Fig.-3.6
and some remarks from this graphical representation are
as follows: o

= As the ratio of Na/Cl is ndtisignificant, the in-
fluence of wind-born salt is not important.

- Sulfate content is very small on the whole of the
sampling water. '

- Magnésiuﬁ'ééntent_véries irregularly with comparison
of those of sodium, calcium and bicarbonate.

- Chemical property of sampling water having high
T.D.S. valué belongs to bicarbonate prominent type.
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3.4,3 HYDRO—GEOCHEMICAL INTERPRETATION

In order to clarify the relationship between geology and
chemical properties of water, a hydro-geochemical map is prav
pared as shown in Fig.~3.7 and hydrogeochemical proportiés in
the study area can be summarized as follows)

- Waters from andesite and tertiary forhations have
'very similar chemical properties; pH value shows
slightly acidity and water quality is excellent,

— waters from younger Lahay deposits belonq to bi-
carbonate prominent type and total dissolved solids
‘are higher than the others; pu-Value shows slightly
alcalinity, |

| ~ Waters from 0ld Lahar deposits show intermediato
proPerties between andesite/tertiary formations
and younger Lahar deposits,
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© 3.5 WATER QUALITY EVALUATION FOR USE

In this_section,;water quality evaluation will be made to
determinate whether or not the water is satisfactory in
QQélity for drinking and/or agricultural use, based on the
chemical analysis results of sampling waters.

3.5.1 DRINKING USE

According to the drinking criteria establishgd.by'the Depart-
ment of Public Health of Indonesia, the following chemical
substances should.not be present in a water in excess of the

listed concentrations.

calcium - . {ca) 200 mg/%

- Chloride o (e - 600 ¢

Chromiuﬁ (hexavalent) (0r6+; 0,05 M

- Copper {Cu) 1.6 %

Iron (Fe) - 1.0 &

Lead o S {Pb) 0.10 ™

o Magnesium S - {Mg) 150 n
Manganese o Mm) 0 0,5 v

. Nit‘ré_té B L (N03) 20 “n

Nitrite . (Nop) 6.0 v

-Sulfate B (504) 400

Total dissolved solids 1,500 ¢
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From the chemical analeis results of'sampling water, some
sampling points in the study area are not sultable in quallty

for drinking use, due to the fOllOWlng reasons-

i)

ii)

iii)

The waters taken from sampling.poiﬁt No.6, No.10,"
'No.12, No.30 and No.3l are in excess of the per-
missible limit concentration in Manganese {(Mn).

The waters taken'from sampling point No.31l, No.39

and No.40 are in exces5 of the perm1391ble limit

concentration of Nitrite (NOZ}

‘The'watera'taken from samplihy point No.10 and

No.34 are in excess of the permissiblé'limit_conu

centration in Iron (Fe},

The location and nature of these sampling points is as follows;

Sampling Point

No.
No.
No.
No.
No.
No,
No.,
No.

6

10

12
30
31
34

39.

40

Location

Nanas sp.A

Nanas sp.B
Sumber Urip-Krajan
Keduhg;Wripgin

Kali Putih:
_Sumber Wuluh- IX

Tempeh Kidul I
Tempeh Kidul II

Nature

Spring Water
Spring Water
Groundwater
Groundwater
Groundwater

- Groundwater

Groundwater
Groundwater

In conclusion, a careful chemical analysis should be carried
out to examine whether or not a water of a given quality is
suitable for drinking use, especially when groundwater Wlll
he considered to be drinking water supply S0UECEes .
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3.5.2 AGRICULTURAL USE

The water quality of the study area belongs to the carbonate
hardness'type and its principal characteristics related to
agricultural use can be denoted as follows;

p - - 1 5.9~ 8.5
Total dissolved solids ¢ 107 ~ 412 mg/%
' (Quoted from Table-3.3)

The pﬁ_value of 5.9 to 8.5 represents neither strong agidity

nor alkalinity for irrigation use. Also,fthe value of 107 to
412 mg/litre in;total'dissolved'solids-is'1argely satisfactory.
with fegérd'of salinity permissible limit,

From field reconnaissance, the spring distribution line at 800
t6 830 m in elevation is in good concordance with the upper
limits of paddy cultivation, '

Furthermore, the study area has an abundant amount of rainfall
and all of the sampling waters is thought to be fresh water
supplied:by;raihfall. Therefore, both surface and underground
Qater is estimated to be good resources fox agricultural use.,
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4, HYDROGEOLOGY OF K. LENGKONG BASIN
4.1 GENERAL_

K. LENGKONG basin can be roughly approximated to a fragment of
circle; its center is the top of Mt. Semeru and its arc is the
watershed of Tertiary mountains locaﬁed at the south of Mt. '
Semeru. The western and eastern boundaries of this basin will
be determlnated by groundwater devides ex1st1ng between K.
Lengkong basin and the neighbour one. K. Lengkong meanders
down toward west along the foot of Tertiary mountains.

From the topographical and geological viewpoints, K. Lengkong
basin is expééted to have a large depression structure, of |
which impermeable bottom is composed of the high weathered
surface layers of old volcanic prbduct_and tuff; the former
belongs to Jambangan Velcanic Complex and the latexr to Tertiary
formation. |

Fur thermore, K. Lengkong Fan, located on the southern slope
of Mt., Semeru, damaged by Lahar in 1977 and 1978, and a con-
siderable part of rich paddy field extending on this fan was
covered with sand and gravels. ' '

As K. Lengkong basin is expected to have the highest potential
for groundwater development, hydrodeological-investigaticns,
such as electric sounding, drilling works, grouhdwater level
observation, water guality test and so on, have been already.
carried ocut.

In this Chapter, hydrogeologlcal characteristics of K. Lengkong
will be discussed, based these results cobtained.
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