11.16.2. Monitoring Propramme

11.16.2,1. Monitoring in the River Basin

At this stage, it is important to monitor the water quality
and life in the river basin. To identify environmental
change in the reservoir, it is necessary to monitor not only
water quality changes but ‘also how physical and chemical

changes of the environment would affect aquatic-ecosystem.

"The following items are the. Japanese Standard for an

investigation related to this kind of development.

(1) Baseline investigation : Catchment area and  flow
'discharge (rainfall, inflow
and outflow discharge, and

usable discharge)

(2) Reservoir "1 Water level, reserveir area,
capacity, and classification
of reservoir bank and bottom

layer

{(3) Reservoir bed - : : Physical classification of the
constituent materials of the
reseérvoir bed (conglomerate,
sand, etc.)

(4) PFlora on the reservoir bank:

Biomass, etc.
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(5)  Water quality : Na, K, Ca, Mg, HCO,, COy, CI,
804, alkalinity, acidity,
solidity NO,, NO,, PO, F,
5102, NHA’ Fe, Mn, Al, BOD,

GOD, 38, DO, 602, Water

temperature, pH, conductivity,

Hazardous article, HZS’
mudiness, clearness, grain
distribution)

. (6) Aquatic life : Floral and fawmal planktons,

1ife in the bed, adhesive
life, aquatic weeds, fish
(composition, distribution,
quantities, growth  status,

ete. )

Screening of the monitéring items is considered unnecessary,
because many reports amd research references have been
published and are. readily available. However, wundue
emphasis to one particular point should be avoided, for
example, to the water quality monitoring. The programme
- should be established to provide a balanced correlation of

the many factors forming the aguatic-ecosystem.

Given below are items where the measurement of change in

aquatic-ecosystem is regquired:
{aj Physical aﬁd chemical considerations in the riservoir
(i) ~Extent and depth of the reservoir
The depth of water in the reserveir fluctuates

depending on the discharges from the dam, and the

-extent of the reservoir fluctuates accordingly.



(i1)

{iii)

(iv)

(v)

Therefore, it is required to investigate seasonal

fluctuations {(esach dry and fainy season,

“hereinafter referred to as seasonal fluctuations)

‘including the mechanism of inflow and outflow at

‘the reservoir.

Distribution of water quality

Vertical and horizontal distribution of the water
quality in the reserveir should be studied
considering the seasonal flﬁetuations. In
particular, by observing the data on the vertical
distribution collected at other dams, remarkablé
differences of distribution of the water
temperature and dissolved oxygen have been found.
Therefore, for stﬁding the water quality model in

this reservoir, two layer structures should be

adopted!'

When preparing the environmental water quality
model of the reservoir, data on the transportation
of organic  matter and wind = direction should be
incorporéted; ‘to obtain 'the.correlatibns between

these factors.

Fluctuation of retention period

Environmental change is effected by the amount of
inflow ‘and outflow at 'the feservoir and the

operational conditions, thus a sensibility

‘analysis should be carried out.

‘Amount of nutritious salts in the reservoir and
Yife :
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{vi)

When : the model study of the ecosystem is carried
out, the balance of these organic matters should
be studied. For studying the internal production
within the reservoir, a model which includes the
parameters on aquatic life is required to be
established, It will depend on past records
whether the parameters can be incorporated or not.
For implementation, it is intended to carry out a

sénsibility énalysis by in-putting the parameters

-of past modelling of other river basins to adopt a

simulation method. However, there is little such

data for large reservoirs.
Inflow and ocutflow

The measurement of present inflow and outflow is

‘'one of the important factors which relates to the

study of the future land development scheme around
the reservoir area in the future and the model of

the environmental change in the basin.

{b) Balance of organic matter and modelling of the

reservoir

Existing amount of the organic matter in vertical

and horizontal directions in the reservoir

The fluctuation of each water guality parameter at
monitoring stations in the reservoir should be
studied by establishing a model. The study shall
also include the parameters on aquafic life in the

reservoir.
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(ii) Influence on loading due to inflow and outflow at

(iii)

(iv)

the reservoir

An inflow model is to be prepared based on the
water quality model of :'the river, and the
adjustment of - overflow .= conditions as an

operational model.

inflow conditions relate to vainftall and the
problem is, whether inflow fluctuation can be
related to the distribution of organic matter over
the area of diffusion in view .of the effect of

time lag.
Balance of orpganic matters

It is. required . to . study the balance of organic

matter after taking the steps as mentioned above.

The water quality model required will include an
ecosystem having two vertical layers, i.e., a
eutrophication model. These models are described
in many publications, and the practical methods of
using the model will be studied later, because it -

depends on the field record to be used.

Fig. 11-16 shows a flow chart of the environmental

menitoring in the river basin.



11.16.2.2.

11.16.2.3.

Monitoring of Land Fauna and Flora

The monitoring of the relocated animals is one of the
important matters among the monitoring of the land fauna and
flora. It 1s considered reasonable to adopt the popular
method which uses the identification card for the relocated
animals, thus the population of 'animals in the new habitats
can be monitored continuously. However, the method to be
used should be decided in consulation with the Wildlife

Department.

The  impacts to flora are an unavoidable factor in the
implementation of this type of dam project. Therefore, from
the botanical point of ﬁiew; it is recommended to carry out
a scientific survey - prior to impoundment for the

preservation and recording of valuable species of plants.

Other monitoring

The socio-economic monitoring, which should be carried out
by the government administrative office, is required to
continuously monitor trends: of the regional industry,

economy and life environment.

As shown above, the attention to be paid for establishing an
outline and detailed programme of the monitoring to be carried
out, followed by the environmental assessment has been
detailed above. Some detailed progfammes should be
implemented by the managing authority in the region, because
They include fundamental problems which can not be settled
within the scope a project. For instance, the land use in the
region is not a mattervto be studied only within the scope of

works ‘for the Lebir Dam Project. Environmental impacts are

* determined by the factors external to a project. The smaller

the project area)the less is the extent of fluctuations in the
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environment, In case of the Lebir Dam Project, its impact is
large in extent which creates difficulty in accurate
forecasting. Trends should therefore be considered in. the
evaluation of the scale of environmental change, on the basis

of other similar experience.

Therefore, NEB should carry out the monitoring work within the
framework of cooperation with the State and the Yederal
governments. It is important to consider the existing
environment as a4 national resource and ‘that the development
project must contribute in the most effective way to human

1ife,
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Table 11-12-2(1)
Summary Table of Analysis Results

Case 1 Discharge Pattern of Lebir Dam

(Without the re—regulating pondage)

Duration of discharge: 6 hours

Generation Discharge : Q = 320 m3/s

In case starting from W.L. = H.H.W.L. = 1,524 m at sea water level T =0.

Fluctuation of
Water Level

Fluctuation of

Pumping Station Peak Discharge Daily Discharge

(m3/5) (m3/s) C(W.L.){(m)
PASIR MAS (15.0 km) 150.8 142.5-150,8 2.33-2.38
LEMAL (20.0 km) 150.3 140.9-150.3 2,86~2.90
SALOR (22.0 km) 150.6 140.7-150.6 3.09-3,13
KEMUBU (33.0 km) 151.8 139.3-151.8 ©5.16-5.22

Case 1 Discharge Pattern of Lebir Dam

(Without the re—regulating:pondége)

Generation Discharge : Q = 320 m3/s Duration of discharge: % hours

In case starting from W.L. = L.L.W.L. = 0.762 m at sea water level T =0.

Fluctuation of
Water Level

Fluctuation of

Pumping Station Peak Discharge Daily Discharge

(w3/s) (3/s) (W.L.)(m) _
PASIR MAS (15.0 km) 149.7 140,4-149.7 $2.33-2,138
LEMAL (20.0 km) 150.6 ©141,.3~150.6 - 2.86-2.90
SALOR (22.0 km) 150.8 140,8=150.8 3.09-3.13
KEMUBU (33.0 km) 151.8 139.3-151.8 5.16~5,22
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Table 11-12~2(2)

Case 2 Discharge Pattern of Lebir Dam

(With the re-regulating pondage of the capacity of 1,000,000m3)

bischarge from the re-regulating pondage : Q = 80 m3/s

Duration of discharge: 3 hourg

Afterwards, discharge from the re~regulating pondage

Duration of discharge: 5 hours

= 320 m3/8

In case starting from W.L. = H.H.W.L. = 1.524 m at sea water level T =0,

Pumping Station

Peak Discharge

Fluctuation of
Daily Discharge

Fluctuation of
Water_Level

(m3/s) C(m3/s) (W.L.)(m)

‘PASIR MAS (15.0 km) 150.3 142.2-150.3 2.33-2,37
" LEMAL (20.0 km) 150.0 140.9-150.0 2.86-2.90
SALOR (22.0 km) 150.3 140.4-150.3 3,08-3,.13

KEMUBU {33.0 km) 151.3 139,0-151.3 5.16-5.22

Case 2 Discharge Pattern of Lebir Dam

(With the re-regulating pondage of the capacity of 1,000,000m3)

Discharge from the re-regulating pondage : Q = 80 ﬁ3/s

Duration of discharge: 3 hours

Afterwards, discharge from the re-regulating pondage :

Duration of discharge: 5 hours

320 m3/s

“In case starting from W.L. = H,H.W.L. = 0.762 m at sea water level T =0,

Pumping Station

Peak Discharge

Fluctuation of
Daily Discharge

Fluctuation of
Water Level

(m3/s) (m3/s) (W.L.)(m)
PASIR MAS (15,0 km) 149.2 140,1-149.2 2.34-2,38
LEMAL (20.0 km) 150.0 140,7-150.0 2.86-2.90
SALOR (22.0 km) 150.3 140,4-150.3 3.08-3.13
KEMUBU  (33.0 km) 151.3 139.0-151.3 5.16-5.22
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Table 11-12-2(3)
Case 3 Discharge Pattern of Lebir Dam
Generation Discharge : Q = 480 m3/s Duration of discharge: 4 hours

In case starting from W.L. = H.H.W.L. = 1.524 m at sea water level T =0.

. Fluctuafion_bf Fluctuation of
Pumping Station Peak Discharge Daily Discharge Water Level
_(m3/s) o Am3/s) | (W.L.)(m).
"PASIR MAS. (15.0 km) 149.7  140,7-149.7 : _2.33*2.38
LEMAL (20.0 km) 149.2 - 139.9-149.2 2.86-2,90
SALOR (22.0 km} 149.7 : 139.7-149.6 : 3.08-3.13
KEMUBU (33.0 km} 150.9 138.3-150.9 5.16-5.22
Case 3 Discharge Pattern of Lebir Dam
Generation Discharge : Q = 480 m3/s Duration of discharge: 4 hours

In case starting from W.L, = L.L.W.L. = 0.762 m at sea water level T =0,

: : : o Fluctuation of fFluétuation of
Pumping Station Peak Discharge Daily Discharge Water Level
' | (m3/s) - (m3/s) ' (W.L.){(m)
PASIR MAS (15.0 km) 149,2 139.8-149.2 - - 2.33-2.38
LEMAL (20.0 km) 149,7 ©140,3-149.7 2.86-2,90
SALOR (22.0 kn) 149.8 . 139,8-149.8 ' 3.08-3.13

KEMUBU  (33.0 km) 150,9 ~ 138.3-150.9 5.16-5,22
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Table $1-12-2(4)
Case 4 Discharge Pattern of Lebir Dam
: Q= 640 m3/s

Generation Discharge Duration of discharge: 3 hours

In case starting from W.L. = H.HW.L. = 1.524 m at sea water level T =0.

Fluctuation of
Water Level

Fluctuation of

Pumping Station Peak Discharge Daily Discharge .

(m3/s) (m3/5) (W.L.)(m)
PASIR ¥MAS (15.0 km) 148,84 139.4-148.4 2.33-2.37
LEMAL {20.0 &m) - 148.0 138.9~148.0 2.85-2,90
SALOR (22.0 km) 148.5 139,7~138.6  3.08-3.12
KEMUBU (33,0 km) 149.7 137.3-149.7 5.15-5.21
" Case 4 Discharge Pattern of Lebir Dam
Generation Discharge : Q = 640 m3/s Duration of discharge: 3 hours

In case starting from W.L. = L.L.W.L. = 0.762 m at sea water level T =0.

Fluctuation of
Water Level

Fluctuation of

Pumping Station Peak Dischargé - Daily Discharge

(m3/s) (m3/s) (W.L.)(m)
PASIR MAS (15.0 km) 148.2 139.0-148,2 2.32-2.37
LEMAL (20.0 km) 148.4 139.3-148.4 2.85-2.90
SALOR (22.0 km) 148.7 138.7-148.6 3,08-3.12
KEMUBU  (33.0 km) 149.7 137.3-149.7 5.15-5.21
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Table 11~12-6 Characteristics of tebir River

Comulative | River width | Hininum rivey Hean river
Sec No. distance | bed elevation bed elevation
Bl ZB ) 253
kmn m m m

RS — 01 36. 850 75 23,550 24.9
02 36,110 (i 21.891 22.4
03 135,310 85 18.958 20.8
04 34.810 80 - 19.161 20.9
05 34,210 60 17.289 19.2

06 33. 860 60 17.154 120,15
07 33.510 92 18.342 21.1
08 33,070 90 20.163 21.2
09 32,410 91 19,913 21.2
10 30.790 100 14,777 18.6
11 28,390 93 18.968 |  19.8
12 25.830 90 18.675 19.3
13- 23.620 110 18. 145 19,1

14 22,490 - 61 16.691 1.0
15 20.950 148 17.230 18.4
6 18.950 100 16,008 17.5
17 17.250 150 © 16.389 17.9
18 15.250 110 | 16.203 17.4
19 12.450 100 15.03 | - 16.6
20 11,400 100 14.828 ' 16.0
21 9.500 110 15.014 16.2
22 8.100 100 12.332 4.4
23 6.530 100 14.969 15.6
24 4.930 105 12.201 14.0
25 2.750 10 14.095 - 15.2
26 1,600 145 14,048 15.0
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Table 11-13-1  Measured Plantation Area and [nundation

Area Upstream of Lebir Dam by JICA

: unit:Ha
Location T Total [nundation Area
. Area Bl 10 m B 80 m WL 90 m
KESEDAR % % %
patoh 1 1,739 ol o ol @ ol o |
Paloh 2 2,390 0 0 ol o of o
Paloh 3 3.628 |  88] 2.4 194 5.3 124 1.7]
patoh 4-1 1,608 O ol o al ¢
Paloh 4-2 448 5 1.1 2] 4.9 88| 19.6
Lebir 1 3,287 468 | 14.2 939 | 28.6 1,472 44.8
Lebir 2 2,894 505 17.4 802{ 27.7 1,271 43.9
tebir 3 2,458 | 1,088 43.4 1,504 | 61.2 1,813| 73.8
chalil 3,358 1,502 | 4r.4| 1,877! 55.9 2,384 T1.0
Uibi 1,851 ol o0 al o ¢y o
Private Arga 1 | 2,741 70 2.5 211 7.7 48| 1.7
Private Area 2 672 43 6.4 110 16.4 192 ] 28.6
Private Area 3 451 0 0 _ 8 1.8 56 12.4
Subtotal 27,626 | 3,838| 13.9| 5,667 20.5 8,185 | 29.6
. FELDA : o
Aring 1 2,112 O 0 ) ¢ 9 0
Aring 2 1,911 10 0.5 80 4.2 2681 14.1
Aring 3 1,618 42 2.8 240 14.8 4921 30.4
Aring 4 2,360 831 1.8 192 8.1 539 22.8
Aring 5 1,970 377 19.1 4331 22.5 1,014 | 51.5
Aring 6 2,119 408 [ 19.3 942 | 44.5] 1,274) 60.1
Aring Timur 1 1,736 1021, 5.9 246 | 14.2 522 | 30.1
Aring Tiaur 2 1,599 20] 1.3 99 6.2 290 | 18.1
Aring Timur 3 1,907 42 2.2 213 1.2 507| 26.6
Aring Timur 4 2,136 10} 0.5 139 6.5 8921 23.0
Aring Tigur § 2,458 81 3.3 350 14.2 972 | 39.5
Aring Timur & 1,978 | 3Tt 1.9 1501 7.8 5141 26.0
subtotal 23,965 | 1,240} 8.4] 3,004} 12,9 6,885 28.7
Total 51,5911 5.079! e8| &761| 17.0] t5.070( 292
FELCRA 405 30| 1.4 ST 18.0 1291 31.9
ADB project e 363 —_ 750 — 1,180 —
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Table 11-13-2  MoAvuFed PP1ahYA0IoA " dt ol add! hihidit ion Area
UpkttEmlofi LB Y Bam by 8N
VERErhet £59m USM Sub-s tudyRapSee. DAY, 1987
Table 7.2.  land Schenes Impacted by the LDP

Scheme Total Area - Area Submerged
Planted - Total 70m 90m
1.Chalit 1598 (1946) 1159 1489
g.paloh 3 2304 (2574) 41 740
3.Lebir 1 1105 {1121)
4.Lebir 2 1200° (12000 3823 5553
3.lebir 3 12001 (1200) | -
g.Aring 1 (5™ 1384 (1505) - -
5.Aring 2 (6) 1911 (e W 270
6.Aving 3 (4) 1801 (2014) 43 145
7.Aring 4 (3) 1752 (2105) 330 1076
S.APINg 5 (1) 2152 (2179) 432 806
9.Aring 6 (2) 2004 {2182) 199 606
10,Aring Timur 1 1654 (1797) 185 - 470
(Aring 1) N :
11.Aring Timur 2 1517 (1600) 181 345
(Aring 2) o
12.Aring timur 3 14TV (1870) 103 740
13.Aring Timur 4 2136°  (2136) - 137
14.Aring Timur 5 2458°  (2458) 32 806
15.Aring Tinur 6 1948°  (1948) 33 895

« Tentative : =+ JICA labels scheme as 7 instead of 5 {FELDA)

Tota! -Inundated 90m = 25,086 ha

Tota! tand Schemes Affected 90m= 13,878 ha
Total Inundated 70m= 11,241 ha -

Total Land Schemes Affected 70m= 6,571 ha
Total tand Scheme Area= 31,752

‘Total Planted Area for Land Scheme=29,655 ha
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Table 11-13-3 Breakdown of Reservoir Area by Land Use to be submerged
by Lebir Dam estimated by JICA

_ unit:Ha
[tem HL 60m | HL 70m | WL 80m | WL O0m
Rubber 936 2,014 3,305 3,094
Plantation L0 Palm 1,720 3,458 6,283 | 11,285
subtotal 2,656 5,472 9,588 | 16,379
(57.7%) | (81.5%) 1 (62.3%) | (66.3%)
Logged 963 1,599 2,643 3,725
Forestry Unlogged 981 1,829 3,167 4,596
subtotal 1,944 3,428 5,812 8,321
| (42.3%) | (38.5%) 1. (37.7%) | (33.7%)
Total 4,600 8,900 1 15,400 | 24,700

Note ; Figure in parenthesis shows percentage
against the total reservoir area.

4reas in the ADB project and FELCRA are
tentatively included in rubber and oil
palm of plantation, respectively.
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Table 11-13-4  Estimated Number of lHousehold to be Resettled

due to Inundation of Piantation Area

{Maximum Extent)

unit:household

[Lem WL 60m. ! WL 70m | YL 80m [ WL 90m
Rubber plantation 117 238 359 605
0i1 Palm ptantation 430 956 1,700 | 3,235
Total 541 1,194 2,059 3,840

Rumber of settlers per hectare on rubber plantation and oil
patm plantation is assumed at 0.125 and 0.25 respectively
These fumbers will not be used for the basis of amount of
compensation, but for reference only.
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Table 11-13-5  Plantation Area to be Compensated for Lebir Dan
{(Maximum Extent)
. unit:Ha
location [otal Plan- __Area to be Compensated
tation Ared WL 70 m WL 80 m HE 90 m

© KESEDAR | % % %

Paloh -1 1,739 0 0 0 0. 0

Paloh 2 2,380 0 0 0 0 0
Paloh 3 3,629 88 2.4 194 5.3 411" | 13.0

Paloh 4-1 1,608 0 0 0 0 0 0
paloh 4-2 448 5 1.1 22 4.9 88 19.6
Lebir 1 3,287 saT” | 16.6] 1,081 | 32.9] 2,563 | 78.0
Lebir 2 2,894 | 574" | 19.8] 984" | '30.0| 1,683° | 58.2
Lebir3 2,458 | 1,385 | 56.3| 1,767 | 71.9| 2,303 | 93.7
“Chalil 3,35 | 1,760 | s2.4] 2,037 | 60.7| 2,531 | 75.4

“Uibi 1,981 0 0 0 0 0 0
‘Private Area 1| - 2,741 70 2.6 211 .71 - 458 17.7
Private Area 2 672 43 6.4 110 | 16.4 192 28.6
Private Area 3 451 0 0 8 1.8 56 12.4
Subtotal 27,626 | 4,472 16.2 | 6,414 23.2 | 10,872 37.5

FELDA - : :

Aring 1 2,172 0 0. 0 0 0 0
Aring 2 1,911 10 0.5 80 4,21 269 14.1
Aring 3 618 | 42 2.6 324, | 20.0( 549" | 33.9
Aring 4 2,360 3 | 18] 192 8.1 554" | 23.5
Aring 5 1910 | 407t | 20.7| 4esT | 236 1,219 | 61,9
aring 8 | 2,119 465" | 21.9] 908" | 47.1] 1,405 | 66.3
Aring Timur 1 | = 1,736 102 59| 246 14.2| 522 30.1
Aring Timur 2 1,599 20 1.8 99 6.2 290 18. 1
Aving Timr 3 | 1,907 4 2.2 213 1.2 507 26.6
Aring Timur 4 2,136 10 0.5/ 139 6.5 492 | 23.0
Aring Timur 5 | 2,458 81 3.3 350 | 4.2} 1,028 | 417
Aring Timur 6 1,979 |- 37 1.9 150 7.6 510 | 289
Subtotal | 23,965 | 1,269 5.3 3,256 13.6] 7,403 | 30.9
~ Total 5,501 | 5,731 | 1.1 9670 | 18.7(17,775 | 34.5
FELCRA 405 30 1.4 7o 9.0 129 31.9
| DB project s 33 [ — | 7150 | — | 1,180 | —

% jheludes inaccessable area such as island peninsula.
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Table 11-14-1 .Construction Cost of fish

Ladder

Quantity Rate (M$) Amount (H3)
EXC.0pen 37,500 7,25 271,875
EXC. Tunne! 2,625 12| 68,00 178, 500
Concrete 3,750 177,00 663, 750
Re-bar 113 ton | 1,920 216, 960
Gate Stéet 8 ton |- 4,060 32,480

Hiscetl'(3§96). - 43,438
Total 1,407, 000
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Phota 11-1 (1) Fishery by'fldating net method Beiﬁg adopted

the Saguling Reservoir, West Java, Indonesia






Photo 11-17(2)

‘Structure of floating
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kungna 2,5 M.

jeung jang

jaring
Bangunan kudu pasagi
Panjangna 9 M, lebarna, 3 M

Ukuran jeung bangun

tengahna digantungan beungbeurat

bang

jaring jeung

isa ngam

jaringb
i-sisi dasar

iS1-8iSi

)
- Jumiah beungbeurat 9 siki

— Beuratna tiap-tiap beungbeurat 2 Kg,

Supaya

%
v o

e
AR
ot

Arrangement of Net

Fig.11-11-1(2)



nit rakit diambangkeun ku 8 dreum

— Hijiu

dreum kana rakit dijepit ku rarancang kati.

~ Masangkeun
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Completed Floating Net Unit

Fig.11-11-1(3)
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Fig. 11-12-2 Relationship between Water Level
and Re-regulating Pondage Volume
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Fig.11-12-4 ftowplscmaf, WATER LEVEL AND FLOW VELOCITY AT VARIOUS SECTION ON
DOWNSTREAH COURSE (OF THE LEBIR RIVER AT THE TINE OF POWER GENERATION
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Fig. 11-16 Flow chart of the Environmental Monitoring
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