H-3 Financial Analysis {Analytical Basis for the Withbut-Pro]ect Case)

Without Project Gase

Financial Analysis

(Unit; Rupiah)

Cost _E—s_timation

Benefit Fstimation

Net Cash flow

Cost Eatimation(A)

Total Gost (A)+Tax

Inflated at?%p.a.

Benefit Eatimation

Inflated at?%p.a.

1 47242607500 41.910,796,804 50540590025] 111364884000 119.160.425.880 68,610,835,8585
2 41,242 601500 41,910,796 804 540830613271  111.364,884,000] 127501655692 73413 594,365
3 472426075660 47,504,328954 57.874225620] 170,286909000] 135.106,205,852 77.231980,242
4 47,242 607500 47.800017,054 61525421413] 109568259000 143,621,836,720 81.696.215.307

[ 5 47242607500 47.895,105,154 66260200012 108849609000 1526672074489 86407006511
5 46.284,402,500 46.931.037.304 69460415153 107,771,634000]  161,736,162,212 92,274,747,060
7 46,284,407 500 46931037304 74322644213] 107,211,634000] 173.057,693.567 98,735,049,354
8 45,284,407 ,500 46,742.322014 79.525,229.308 711,152419000] 132562220066 53,036,990,758
9 46,284,401,500 46,624.845.154 85,091,995,360 56,739.609000] 104313456875 19221461515
i0 465,284 407,500 46,502 368 294 91.048,435035 36,925,799,000 714603119591 19588123076
11 1120401715000  112493560036] 235.827.973,718 75564755000 159052624,192] -76,715349526
12 15.051,704.000 75511002536]  169,044,329.636 75564,756,000]  170.186,307.885 1,141978.250
13 49932 307.000 50211506224} 120.329,120372 46,533.204,000]  112,137,809,002 -8,191,311,370
14 49932 307,000 50333983084] 128752158798 66946014000] 172622583319 43,370,424 521
15 49932307000 50456459,944] 137764809814 87358824000 241,005.750,776] 103,260,940,862
16 49,932 307000 50578936804] 147.408346608] 107,771634000] 318,159511018] 170.751,164.411
17 49,932 307,000 50578936804  157,725930.870]  107,271,634,000] 340430,676,790]  182,703.745.920
18 49932 307,000 50578936804] 168,167816031] 107,771,634.000] 364.260824,165) 155,493.008.134
19 49 932 307,000 50578935804| 180.581,563,153] 107.271.634,000]  389.752.081.857] 209,177,518,103
20 49,932,307.000 50578936204] 193222272574  107,771.634,000] 4170422115871 223.819945.013
21 49.932,207.000 50578936504] 206,747.831654] 107,7171,634000] 446.235,122818] 239487.341.163
22 49,932 ,307.000 505789368041 221220179870 107,771634.000] 472471634915 256.251.455045
23 49,932 307,000 50578936204 236705592461 107,771,634.000]  510.894,649,359] 274,189056.898
24 49932307000 50573935804 253.274983933] 107,771.634,000] 548657274814 293,382290.88%
25 49932307000 50578.036804) 271004232808] 107,271.634000] 584923,284051] 313.919.051,243
26 49,932 307,000 50578936804 269974529,105] 107771634000} 625867,913.935] 335.893,384.830
27 49,932 307,000 50578036,804] 310272.746,142] 107,771,634.000] 669678667910 359405521768
28 49.932.307.000 50305221614] 331921838372 77.152419000] 512913963,304] 80982424 931
29 49,932 307,000 50272,744654] 355231267058 56,739,609,000] 403660,163,298 48428896240
30 49.932.307.000 50,150,267,7941 380097455752 16,326,799 000 2755288588721 -103.568596881

1553514 476500] 1570030332.274] 5.186092,197,195| 2,7152642629,000) 9.060.755946.186} 3.874.663.748.991
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H-6 The Basis for Preliminary Calculations of Benefits with a Positive Impact
on the Environment

The aim of the social forestry development plan is to improve the welfare of the region’s
inhabitants and ensure the preservation of forests.  The positive impact on the welfare of the
inhabitants can be cvaluated quantitatively through an estimation of increases in income )
increments.  The benefit of forestry preservation is difficult to gauge quantitatively because no {)
regular market indicators exist with which relevant calculations can be made. However, the

main benefil of preserving the forest is the maintenance and angmentation of the natural
environment's assets. The aim of this study is to avoid a project analysis which emphasizes

only the monclary benefits of the programme; a preliminary caleulation of the positive
cnvironmental impact of the plan will be discussed.

(1) Ancvaluation of environmental bencfils.
The following table shows examnples of functions which forests perform and the methods

by which these functions can be appraised when the forest is preserved.

Table H-1 The Classification of Functions which Forests Perform and Methods to
Appraise these Functions when Forests are Preserved

Fvaluation of | Evaluation other than by market
Forest function® Value evaluated” market -by vicarious |-by preservation
markels cOosis
Value of lumber A X X
?Jﬁ::g:l{sm Value of non-lumber forest products FaN X ®
Value of land FA X s
Fuoction of water maintenance of the A A O
¢co-system — walegresourees - ¢ L T
Function of waler prescrvation X A O
Prescrvation | - waler quality ~ )
functions Preservation function of soil resources X % O
| (soit productivily) — —
Preservation function of aic quality % % %
e fgatbondioxide) )Ty T
Existence valuc of animals and plants Fa Pa X ‘!‘
Functions of the . I
forest’s existence Value for recreation X FaN x
Acsthetic valuc of scenery X O X

Notes: 1) The main funclions and valucs of forests ase indicated.
2) These functions and values are judged compichensively based on an application of evaluation methods:
O his easy to obtain information necessary for appropriate evaluation metheds and the evaluation itself,
2 14 is casy to oblain information necessary for appropriate evaluation methods and the evaluation itsell.
‘The methods are, however, not applicable in an appropriate way to the actual situation of the Project Area.
X Information nocessary for appropriate evaluation and the cvaluation itself is difficult to obtain.
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[t is not appropriate to evaluate production functions of forests and the values derived from
their existence in themselves without regard to laws and regulations which apply to the
social forestty development project must be taken into account in evaluating the
characteristics of the land in question. The gvaluation of costs based on costs necessary 10

maintain the preservation of water and soit functions_(water - soil preservation functions)

which a forest’s ¢co -system carries out will be made. Among the waler - soil preservation

functions is the function to reduce the volume of water flowing out with floods (the
maximum flux) during rainy seasons and a function to increase the flux during dry scasons.
For estimating increases and decreases in the water volume which flows, it is necessary to
compile data measuring the special characteristics of the {lux and on data on river basins.,
A model equation should also be set up, though under preseat conditions it is difficult to

make appropriate estimates,  Cost estimates with respect to soil prescrvation functions will

be made hereafter.

® Using market prices to evaluate production functions has certain limitations. It is nol
permissible to fell trees within protection forest.  The culting down of shelter trees
growing on private lands is allowed, but currently no clear cut markets have been
eslablished for their sale. Collecting forest products other than lumber is permitted
under certain conditions. Non-lumber forest products from various parts of the tree
are collected by the local population for daily use. These include Rotw: and leaves
which are vsed as medicine. The market for such products is very limited, however,
except in social forestry plantation project arcas (Hutan Kemasyarakatan) in the slate
forest. Itis thus difficult to makes estimates of resource quantities and market prices
for non-lumber forestry products.

@ 1Itis not appropriate to appraise the functions arising from the cxistence of forests and
evaluate the maintenance of the forest’s ecosystem through the setting up of a market
hypothetically. Because of the cxistence of a forest, animals and plants can flourish
and the forest has a recreation and scenic value. Infrastucture is, however, necessary.
If access to the Project Arca is not salisfactorily developed, city dwellers who could
visit the forest to enjoy themselves, observing aniinals and plants and the scenery, are
denied access. It is not realistic to ¢valuate potential demand for a forest’s values
though hypothetical conjectures. On the other hand, there is a national par, the
Kerinci Seblat National Park, in the northeast part of the Project Arca. This park has
sufficient resources to display its value as a place where animals and plants exist and
recreation and scenery enjoyed. The functions which the forest’s existence play in
reserve areas designated for water - soil preservation and private lands surrounding
these arcas are of secondary importance.
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(2) Methods to calenlate on a irial basis the maintenance and effect to improve soil

procuctivity.

The loss of soil and the loss of nutritious substances caused by soil erosion result in the
lowering of soil productivity. This effect can be caleulated.

1) The basis for calculation of cosls nccessary (o maintain and recover nutritious
substances lost from the original soil.

Based on estimates of expenditure to reinforce nutritious substances through the
application of fertilizer, the effect of maintaining and improving the chemical nature of
the soil’s productivity, along with carrying out the social forestry plan, were
caleutated. The calculation arrived at was, experimentally, the prime cost of replacing
the soil's nutritious substances. Calculating the main elements which were lost from
forest and farm lands by crosion, inctuding nitrogen, phosphoric acid and potassium,
the recovery cost for lost substances was estimated for units of soil zones which were
presumed to have experienced nutritional drainage.

Morcover, the nutrient enrichiment co-efficient is assumed to be 20

F=Bxf
F : ferilizing volume
[E (N): nitrogen, F (P): phosphoric acid, F(K): potassium...}

f : the quantity of fertilizes necessary to supply 1 kg. of clements
[f (N): nitrogen, T (P): phosphoric acid, [{K): potassium.. ]
(refer to Table H-2)

ey,

: decreased quantity of lost nuiritious substances
LE (N): nitrogen, E (P): phosphoric acid, E (K): potassium...}

" Nutrient enrichment: The phenomena wherchy the content of nutritious substancesincludedin soil flowing away

H

due to crosion lends ta increase fromcontent levels of nutrients inctudedin the original soil. This occurs because
putritious substances dissolved from rich surface soils enrich soils as they flow along. The [CRAF formula
(Anthony Young, 1989} is used to estimate docreases in nutrilious substances in the original soil.

- The quantity of lost soil x the volume of nutritious substances which areincluded x the rateof increment due to
nulricnt enrichment (the nutrient enrichment co-efficient). :

As discussedby Anthony Youngin Agroforestry for Soil Conscrvalion (1989), the fowest co-efficient is used for
organic matter and main elements 2-4-10).

-~ 120~
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F+SxnxC

S : the quantity of lost soil for cach soil zone (estimated figures based on the
USLE formua)

n : the nutritious substance content included in surface soil units (A layer) of cach
soil zone [n (N): nitrogen, n (P): phosphoric acid, n (K): potassium... ],

(calculated using an average figure for the A layer indicated by the results of an

“

- analysis of soil; refer to Table 11-3)
C : the nutrient co-efficient, 2.0. Fertilizers used are supposed to be single clement
fertilizers including urea, SP - 36 and Kel
Table H-2 Types and nutritional content of fentilizers wsed for
calculations of fertilizer classifications
Element Nitrogen Phosphoric Acid]  Polassium
Mame of fertilizer urca SP-36_ Kel o
Elements inctuded? N P K
Ratio of included elements (%) ! 36 36 60
Guantity of effective clements included in
1 onc kilogram of fertilizer (kg) o ﬂ_fﬁﬁwﬁf - 70367 e 060 o
v Fertilizer volume roquired to supply one kg of f (N) f(P205) ¥ f(K)
the elenent (kp) ? 2.78 0.61 1.67

Notc 1) based on oral surveys of inhabitants in the Project Arca
2) Counting fractions of 0.5 and over as a whole number and rounding off other fractions to three decimal
paints
3) P/P205=317141.9=0.22
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Table H-3 Quantilies of essential nutrients in surface soils

| _Cubon | Niogen | Phosphoric | Potassivm | Calcium _ | Magoesivm
cCn N 2) P205 3) K 4) Ca 5) Mg 6)
Arcaofsoitsamplel  ofC) [ »N) | (208 | a(K) | nCa) | aMg)
_LAC 450 0050 |  0.0037 0094 | 0505 | 0I5t
O ACCT 290 0050 | 00tl6 0.236 0842 __ 0584
LoACCH o300 ) 0035 | 00040 018 | 0575 | 0282
_CMT 685 0055 | 0.0034 0.165 0.449 G4
cMm | 1o 0.040 0.003%9 | 0094 - L.740 0343
_ M) 200 | 0020 | 00013 | 04 | 1431 | 0443
CM v | 450 [ 0030 0.0020 0.047 0281 0.08]
ANC 780 1 1355 0.0044 0.094 1.024 0.353
AN ) %80 | 0060 Dooi6 10047 § 1010 | o0l
AN 34.0 0.060 0.0016 0094 | 0730 0.584
_LPR 1.0 0.020 0.0001 0047 | 0337 0363 |
WSS 20 ) 0070 | 00077 | 0488 1 0309 [ 0343
Average 38.1 0.154 0.0040 O.444 0.769 0.337

Note 13 Quantity of whole carbon used. * 1,000 kg x C (%) / 100
2) Non-organic nittogen / whole nitrogen = 0.01, the value of whole nitrogen used.
* OO0 kg x N (%) 7 100 x 0.01
3) Quantity of clfective phosphoric acid wiitized. * 1,000 kg x P (ppm) 7 1,000,000 %
4) Quantity including exchangeable potassivm mg / 100 g = mg of actual volume x 47.1 used. -
*Kx47.1 /4100
5) Quanlity including exchangeable calcium mg 7 100 g = mg actual volume x 28.04 used,
* 1,000,000 / 100 g x {mg of actual velume) x 28.04 £ 1,000,000
6) Quantity including exchangeable magnesium mg / 100 g = mg of actuat volume x 20.15 used.
* 1,000,000 g 7 100 g x (mg of actual volume) x 20.15 / 1,000,000

2) Calculation base for costs required to return soil which flowed into rivers to its
original state,

From the estimate cost of returning soil that has accumulated in rivers to its original

forest land and farmland, the maintenance and improvement effect in terms of physical
propertics (of soil productivity resulting from implementation of the Social Forestry

Project) is trial estimated as the cost of actual soil replacement, From the amount of
niver-accumulated sediment that is transported to each basin center and scattered g
(sediment removed from the rivers after estimating the amount of sedimentation), the

soil restoration cost was calculated. Since the scatter distances differ in terms of

central points, they were assumed (o be points closest lo the unloading sites at an

altitude midway between the unloading sites and the points of highest altitude in cach

basin.
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I. Data Relating to Environmental Consideration

I-1  Notification ({Copy) of Screening Results from the Ministry of Forestry,
Environmental lmpact Assessment (AMDAL) Committee

BEPARTEMEN KEITUTANAN
WORNISTPUSAT ANALISIS MENGENATDAMPAK LINGRNUNGAN
ot b Jeamda Blo pag Telp, 0251) 321004 fonaol

Flenn /,;”/ I VEEAMDAL MG JAKAIIA, 30 Agunlue. 1996
T angan o s
Proaily Fenypusunan stadi Kelayakan Kupuda Yih,

prenyguinbipngen pushotanan sosiad

i Sub DAS Mogi Hido, Bengkulng Sdr. Divoktur B § oy e

Packtoral Jendwaol Heloasash dan
Rehotbititasi Lohon
di -

JAKARTA

Siehgbungan dengan sieatl Saudiras nomen 1378V PR-371996 irwigal 22 ol
1996 porihal seperts wasobul di atos, Beisama inh komi siaapaakan hal hol
Loyl Lbutikot @

1. Karena Kegintan yang skan dilgksonukan tersebut masih benapa penyo
sunan studi kelayokan dan belum meloksanakan kegioton tisik v lapangan,
manka kegiolan tersebul tudak porly dilengkapi dengan penyasunan
dekumen Upays Pengelalaon Lingkungan {UKL) don Upoyia Pemantaaan
Lingkungasn {UPL),

2 Totapd apahila kKegiatan tersebut ekan diloksanakan di lopisanen yony akan
metubah hentang alam, maka harus ddongkapi UKD dan HIF

A Apabils Kegistan Pongembangan Pechutanan Sosal yorg meliputs sueal
selnas ¢ 200,000 Ha twasubut okan dilaksanakan di Lagaagan, miaka
Foegiatan totsobul wajib dileagkopi dengan Anolizns Mongena Haanpok
Linghungoan (AMIZAL).

Dernikion unitak menjodi inokhom,
Direktur Janders! Perhnedungan Huotan

r==eadyn Pelestorian Alain/
vil R RupKomisi Pusst AVDAL
BV QulpXomen Kehotauoai,
A L)

7

leahusan - Kepada Yih. et
otade Vebnetans Janderal Depatternon Kehintanan —=d0.. -

‘0 e

S0 Gd Daekt Jasderal RBL.
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i-2

Results of Outline Scoping

Table I-1 Main Development Activities of the Project
{Social Forestry Development Project Draft Plan)

Development Activities Planned Scale Main Structures
Category | o 7 (haorm, clc.) (Machinery)
Social Forestry - planting of timber-producing and multi- | Approx. 1,600 ha workshops
(National Forest) PUrpase spoeies
- naturdl regeneration. B
Social Forestry - distribution of scedlings of wulli-purpose | Approx. 27,000 ha
{Private Land) Speetes
- Planting of mulli-purposc specics among
coffce trees, ¢l
- terracing
- Temrace formation (dry crops Aeld)
- Wood-fenced conservation work (sieep
slope coffee ficlds) - B
Nursing - peoduction of seedlings Approx. 1 ha nurserics
(Private Land) (mainly temporary)
Erosion Centrol - stream works 16 sites (height 8 m, | check dams
{Private Land) - planting of bank protection forests leagth 50 ""3"6'glh 10
_(Cultivation of bamboo) m, approx. 130 km) L
SctilementsfRoads | - cwtiing, banking, side ditches, asphalt Totat widih approx. 6 m | roads
(Privatc Land) [ paving and bridges JApprox. 27km
Extension Facilities | - construction of facilities 94 site Center facilitics
(Private Land) _ o L
Water Supply - development of water supply sources 1 site Storage pond
Facilities Pump facilities
(Private Land) Conveyance pump
Storage tank

Table 1-2 Main Factors Aftecting Environment
(Inferred from Basic Concept of Social Forestry Development Project)

Development Work (Construction) Facilitics (Sites) Activilies (Services)
o Category V|
Social Forestry - planting - social forcstry sites - ground preparation
- wood-fenced work - planting, tending
) harvesting
- lefracing - markeling
Nursing - establishnursery |- nursery (mainly temporary}| - nursing
Erosion Centrol - erosion control works - crosion control facilitics |- dcposition

improvement of existing -
facilities

Roads

Extension and
Testing Facilities

new foads )
improvement of existing roads

new facilities -

bank proteclion fotests -

water slorage
gathering of products

roads -

vehicle passage

CCRire -

testing
extension aclivities

Water Supply
Facilitics

new facitities -
removal of waste -

waltcr source facilities
conduit facitities -

water intake
maintanance work

~124




Table -3 Tmpact Matrix by Development Category and Eavironmental Factor
(based on Tables I-1, 1-2 and [-3)

< 1. Social Environment >

(Y

o

~ Environmental ltem Degres of Environmental Tmpact of Development Aclivity (1) Judgement Criterion (2)

Social | Nussing | Erosion| Roads |Extension| Water

Farestry Control Facility | Supply
) ] ] | |Facilities i
1. Social Life
(1) Daily Life . . e L _
@ Systematic Resctlement | | N 1 o
@ Non-Voluntary 2 Handling of people
Rescttlement Jiving on national forest

fand

Ochmgeoftiteste |\ L
@ Conftict Among People| 2 Project participants and
non-participants

{2) lkln()gr&phig?;g_kylcnng 7

®Population Tnewase | B B — ——
@ Rapid Change of
Demographic Structure

(3) Economic Activilies of Local Inhabitants

® Transfer of Economic + Positive cffect of non.
Activity Base timber production in
vational forests
@ Conversion of Economig + + + + Positive ¢ffect of
Aclivity - increased employment
Unemployment opportunitics

@ Widening Income Ga[j__ .
(4 _Systems/Customs

® Readjustment of 2 Restricted use in the
Common Rights o forests
Forest Use o I T -

@ Change of Social ++ + Positive effect of
Structure through increased group
Grouping, etc. o 7 ) |activitics

@ Reform of Existing 2 Retated to restricted
Systems and Customs ) o s |entry to forests

2. Health and Hygicne N i )

@ Increased Use of 1 1 Use of agrochamicals for

Agrochemicals nurscries and social
_______ forestry on private fand

@ Ouibreak of Local
Diseases -

& Accumulation of 1 Negative impact
Residual Toxicity resulting from increased
{Agrochemicals) coffec cultivation on

pnivate shrub land, and

positive impact

resulting from

improvement of

agricultural chemicals
—_— - —_— ugﬂ

@ Increased Household and Positive effect of waste
Body Waste treatment
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l“mimnmcn!al Item

Socm'l
Forcstry

Nursmg

Frosion Roads

Control

3. lhsloncal Rcmams, Culluml Heritage and Beauhl‘ul l,andscapc, clc.

@) Damage/Destruction of

OI -0ss of Rare Lzmd:.tafx.

lhs(omal Rcmams e

|

[‘xtcnsmn
Facility

Water
Supply

[ ac:l_mcs

Judgem» af Criterion (2)

& Tmpm.l on Undcrgmund
| I Rc-,nuncs

< 1. Natural Environment >

~ Environmental Hem  |egree of Environmental Impact of Development Actisity (1) udgement Criterion (2)
Social | Nursing| Erosion| Roads [Extension} Watcr
Forestry Control Facility | Source
L Facility ~
4. R']ri: ‘t\_.’n_ldh’{e#_ﬂabllal - )
@ Vegetational Change + | 1 1 1 Decrease of ground
. e cover vegetation due
@ Impact on Rare Species + 1 1 to construction of
and Indigenous Wildtife forest roads and the
! . . _ eentre
@ Decline of Biological + Increase of ground
Diversity cover vegetation and
S S _ conservation of rare
® Invasion by and species dusto creation
Propagation of Harmful of forests and tree
Species belts by social
forcstry {positive
[ A S S S R . effects)
5. Seil and Land
(1) Soit B
® Soil Frosion o ++ o ++ L T Positive cffects of
& Increascd Base Content erosion control and
of Soit forest creation
Y S _ I
@ Decline of Soil Fertility + + Positive effects of
N S N ) . soil fertilising
@ Sail Contammanon { function of forests
@ lad
® Land Devastation t o1 + Positive effects of
@ Emcrgence of Devastated forestation
,,,E‘?nd - _]- Positive effects of
@ Decline of Wind + forest roads
Breaking and Fire functioning as fire
| Prev ention Fu nclions ) belts
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Environmental ltem Degree of Environm

ental mpactof Development Activity (T Judgeinent Critetion (2)

Social | Nursing | Erosion| Roads |Extension| Water

Rescurees and Function

Forestry Control Facility | Source
s L Facility :
6. Hydrology and Water Quality, etc.
() Hydrology . S
@ Change of Flow Regima + 1 + 1 1 1 Possible impacis of
of Surface Water construction of forest
| | 1 I R | roadsandcentre on
@ Change of Flow Regimg{ ~ + + 1 t surface and
and Table of groundwaler flow
Groundwater I by L Positive effects of
@ Oceurrenccof Droughton,  ++ +t forestation
L R S I
@ Sedimentation o A o B o
(2} 7\?&:&5 @atﬂl}\fatcr Tem_p_t.jralur - S
@ Water Pollution/Decline]  ++ + 1 | - Turbid water due to
of Water Quality opening of forest
7 roads, ete.
@ Butraphication | _]- Paositive cffects of
@ Change of Water increased vegetation
Temperature by social forestry and
crosion control and
also of waler sources
L . o . __ | conservation facilitics
(3) Atmosphere )
@ Atmospheric Pollution __ |- Pasitive cltects of
@ Microclimatic Change + forestation

7. Sustainability of Forest
@ Discontinued +
Sustainability of
Environmental

+

Conservation Functions

Positive clfecis of
forestation

Notes (1} Degree of Enviconmental Impact

3 : major negative impact

2 : intermediate negative impact
1 : minor negalive impact

+ : minor positive impact

++ : intermediate positive impact
no score @ irrclevant

(2) Anticipated Impaci
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1-3 Related Laws, Ordinances and Regulations for Preparation of UKL-UPL

(1 Undang-Undang

(2)

(3)

(4)

®

)

@

Undang-Undang No. 5 Tahun 1960 tentang Pokok-pokok Agraria

Undang-Undang No. 5 Tahua 1967 tentang Ketentuan-ketentuan Pokok
Kehutanan

Undang-Undang No. 5 Tahun 1990 tentang Konservasi Sumberdaya Alam
Hayati dan Ekosistemnya

Undang-Undang No. 23 Tahun 1997 tentang Ketentuan-ketentuan Pokok
Pengelolaan Lingkungan Hidup

Undang-Undang No. § Tahun 1994 tentang Pengesahan  Konvensi
Keanckaragaman Hayati

Undang-Undang No. § Tahun 1992 tentang Benda-banda Cagar Budaya

Undang-Undang No. 24 Tahun 1992 tentang Penataan Ruang

Peraturan Pemerintah

®

@

Peraturan Pemerintah No. 33 Tahun 1970 tentang Perencanaan Hutan

Peraturan Pemerintah No. 28 Tahun 1985 tentang Perlindungan Hutan

Keputusan Presiden

®

@

Keputusan Presiden No. 23 Tahun 1990 tentang Badan Pengendalian Dampak
Lingkungan (BAPEDAL)

Keputusan Presiden No. 32 Tahun 1990 tentang Pengelolaan Kawasan Lindung

Keputusan dan Instruksi Menteri/Bapedal

®

Keputusan Menteri Kehutanan No. 680/Kpis/fUM/8/1981 tentang Pedoman
Penatagunaan Hutan Kesepakatan

Keputusan Menteri Negara Lingkungan Hidup No. 14/MENKHL/3/1994
tentang Pedoman Umum Penyusunan Analisis Dampak Lingkungan

Keputusan Kepala Bapedal No. Kep-056 Tahun 1994 tentang Pedoman
aiengena Ukuran Dampak Penting
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Assessment Paper f UKL-UPL

I-4 List of Researchers Cooperative in Preparing Environmental Impacts

_ N:ﬁné of‘!ﬁc chicf researcher

“: Career J Backgroond

Ir. Haryanto, MS

Dr. Djadja 8. Safei

Ds. Kukuh Muriilaksono

Ir. Erviral Amir M. Zohud, MS

Ir. Nurheni Wijayanto, MS

Fakvlias Kehutanan 1P
Jurs. Kenservasi Sumbee Daya Hutan
PO Box. 168 Bogor 16001
Telp/TFax. (62-251) 621947

Fakultas Pertanian IPB, Jurs. Tanah
JI. Raya Pajajaran Bogor 16143
Telp/Fax. (62-0251) 312642

PFakultas Perikanan IPB, Jurusan
Marajemen Sumber Daya Perairan Kampus
1PB Darmaga-Bogor
Telepon: (62-0251) 622508 Pst. 207

Fakultas Kehutanan IPB
Jues. Konservasi Sumber Daya Hutan
PO Box. 168 Bogor 1606

Telpfbiax. (62-251) 621947

Fakoltas Kehutoman IPB
Jors, Managemen Huotan
PO Box. 168 Bogor 16001
TelpfFax. (62-251) 621947

I-6 Shannon's Index of Diversity in Each Surveyed Plot

(uly 1997)

HL.-RJ HL-BD HS-BD CA-DP HLAP HL-TA HL-BG
Secdling
3.0424 3.5093 3.6464 33175 3.0615 34269 [ 29888
Sapling
3.0633 3.6755 31.5785 1.3410 3333 2.8601 2.3854
Tree
39782 3.5611 4.005 3.3616 3.6186 3.5777 2.9023
Note) HL-R) Protection forest, Rejang Lebong
HL-BD : Protection forest, Bukit Deadan
HS-BI> :  Secondary forest, Bukit Dendan
CA-DP :  Nature reserve, Das Petah
HLL-TP : Protection forest, Tebat Pulau
HL-TA : Protection forest, Tanjung Alam
HL-BG :  Protection forest, Benuanggaling
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I-6 Measurement Examples of Total Number of Coliform Bacillus
{Escherichia Coli}

{Unit: Coticount/100ml water)

1 2 3 4 5 6 1 3 9 10 11 12 13 14

10* 3 2 5% 5* 0% i 2 5* 3 23% | 20* 15¢% 15*

Note 1) Sources: Secondary data from the prefectual Hospital (Rumnah Sakit Umum Kab. DTIL Rejang Lebong)
(fuly, 1997)

2) *1 = Air Selimang 8§ = Tcbat Laut
2 = Ujan Mas Bawah #Q = Tebat Pulau
3 = Surebali 10 = Sukarami
#4 == Tebat Monok *1 1 = Air Lanang
*5 = Circhon Bau #12 = Tabarcnah
¥6 = Air pikat *13 = Tanjung Dalam
7 = Taba Padang #14 = Kampung Mclayu

3) *: above the threshold value in Category A, 3 colicout/100ml stipulated by “Peraturan Pemerintah
Republic Indonesia Nomor 20 Tahun 1990 tentang Pengendalian Pencemaran Air”
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August 1997 (1/3)

I-7  Analysis Statements of Quality of the River Water Sampled in July -

LABORATORIUM FISIKA-KINIA-B810LOGH PERAIRAN
SURUEGAN MANAJEMEN

FARKULTAS PERIKANAN - B
Kampus 1PB Darmaga, Bogor 16630, FelTan: (0231) 620498 (dircen), 621509-1 Fes. i3

SAREEOAY A PERAIRAN
STITUY PERTANIAN BOGOR

HASIL ANALISIS KUALITAS A IR

Mama Konsullan
Tanggal Terimg
Tanggal Analisa
Nomor Analisa

SPT. BARTE MU TI PERSADA
D4 Wl 47

: 25 Juli - 6 Agustas 1927
LTIV AT

Lokasi . Kab Rejang Leboog = Benghuiu
Jenis sampcl AT Suagai
ARAMETER - [ STASIUN| - e R
) S 1A 1.C LD 7.A 2.8 2.C A
FISIKA : » —
1, Suhu %) °C N I nsf on | nef i n | s
1. Wama P Co 450 5. | sty 4.8 433 | 40 p a0 g4 M
3. Padatan tersuspensi (TS5} g/l ik B hedl 3| on 1 1 [
4, Kekeruhan NTU 23 1.1 35 15 [ 2o a3 b N 1.5 ]
$. Days Hantor Lisick (DHLY *) | wmbosfom | 2258 KiIAl o 90 50 RN e | 345
KIMIA : i
. l.pH %) - [ 6 | ¢ [ 35 4 6§ A3
E 2. Kesadahan Totat mgACaC0, 42 16 15 53 3 36 o Ao |
¥ 3. Karbondicksida babas (CO2) %} | mg/l ooz | wwes | nor U zor | osay | ree | Sw | 217
3. Oksigen terlani (DO) *) oyl 6. R4 696 7164 .M .M 211 602
5.800; *) ragl 2,03 169 | v 162 | ooes | ool fous 1SS
&. COD g 28 | $663 | 4663 | 1663 | 6117 | 4871 { JL5G | 6147
1. NHy-N - mgd 0632 | w138 | 0214 | 06356 | 0.433 1 0375 | sy | 6330
8. WO-N mg/t 007 | o1z | ool | 0008 | o012 { 05 | aull | uBie
9. NOy-N myl 07 | 038 | wi7d | 0656 | 0702 | 1373 | 015337 | 020
10. Onho phosphat myg/l 0097 [ 0099 | 023 | 0084 | 0006 | 0060 | 1049 | D06
11. Suifida (H.S) wl | <001 | <ol | oot | <001 | <oy | <oor | oo [ oam
12. Mangan (Mn} gl wosg faie | aies | 0062 | odto ] on66 | 0073 | ]S
13. Besi {Fe} mod |02 0397 ] o6u | 0408 | 062d | 0043 | 00 | 32
14, Magnesinm (Mg) ma/l A | orss | onis Jozd | tolo ] o6 ) 0784 | 0§H
13. Pestisids - . ~
Lindsn mg/lxtr? | u 1 u u o | ou u | u
Aldein mglle? | e ot w | ow u i u u
OPDDE mgAxipt Jogso | o oo ] 002s | 3437 | ooin ] 027 o
OPDDD mg/lato? | 0862 | 0035 §usa7 | 0437 | axe } 1287 0425 ] 0278
Digidrin wp/lsdot [ ooso | u " u « Joowd wo§ou |
PPIDE mghstot oyt foeer oo | o w boesrg o ow ez ) on |
Endrin mghot | u I u u o tou |ow Lo
} Keterangan ; W= tidak terdewkst (<U.001) N
v 1.A = S Lanang (Sarohuli} 78 = 3 PkacTebat Pulau)
1.C = 8. Lanang (Air Larang) 1C = S Mk tAIrPlot
1.D = Hulu §. Lanang {AjrLanang) 3A = 5 Ketspang {Circhan Bara)
2 A = 5 Pikat {Tenjung Dalam) 3B = 5 Kerpang (Tebot Monok)
Bogor, 9 Agustus 1997
Peinngeonzdm b Anglisa
Cafetan Sf Y, ’.-'Tz“)l'_’-' ?
Hasil analisa diatas kanya berdasarkan sompel vong diterina . Il el

FoT
Fr, Sigied Hariyad, MA
NI EI0AT 376

pertanyaan dafatan keluhan tentang hasil anatisa supay 9 di-
fakukan datam swaktu 21 hari screlah tanggal dikiclvarkan
Laboraterivim tidak bestanggungiawab atas keluhan yang disama-

paikan diluar batas wakar wersehut,
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I-7 Analysis Statements of Quality of the River Water Sampled in July -
August 1997 (2/3)

LABORATORIUM FISIKA-KIMIA-GI01.0GI PERAIRAN

JURUSAN MANAJEMEN Cr_NRERDAY A PEZAIRAN
FAKULTAS PERIKANAM - INSTUTUT PERTANIAN BOGOR
Kampus 1’8 Darmoags, Begor 16080, Teblus.: {0253 621495 (direct), 62290911 Pes. 434

BASIL ANALISIS KUALITAS AIR

Nana Koasultan CPT. DAKTI MULTIPERSADA
Tangeat Terima 124 Juh 1997

Tangeal Analisa © 23 Juli - 6 Agustus 1997
Namor Analisa SOV AT
Lekasi : Kob Rejang Lebong - Beagkelu
Jenis sanpeh L Alr Sangai
STASIUN |
o IR K R N L . W A Y
FISIKA : o . - - -
t. Subu ¥) e °C R L ) 3 | s R | i
2. Warna e EAES B AT Les 1493 1,45 .60 4,43 450 led
3. Padstan tersuspenst (TSS) myl | o# % 1ir M 14 2 12 to N
4. Kekeruhan NTU ) T2 11 i 13 IR0 i3 1z s 2
3. Daya Hantar Listrik (DHL) *! | umhosfiom 2hr 29 o | 243 I3 pL] M dNe
KIMIA ]
1. pH %) - 6 b « o 3 58 53 in 0
2. Kesadahan Total wgACal0, | » o 13 e § 3 3 30 b 3%
3. Karbondiaksida tebas {CO2) *) mg/ D08 | o0 | oo [o20e? | obisw ] ssun | 200 ML
4. Oksigenserlanst (DO) %) myg/| _bus 7.5% h] .} 6.9 [ 718 o
3. 800D *) my 1,44 6.3 254 "3 039 s Q.83 54t
6. COD mp/t 5002 | s03y | o | 3287 p 47§ 663 | 3900 | s
7 ,N sag/ o553 | 0w | 0w | aeew | b3ar | oase | o2 | ease | naw
8. NOy-N mg/l 0012 | 0w | Ben? | apon { pAId | 0007 | 0016 | paker il
9 WNOy-N mpd o | 2o ] oo | oanser pooan | oate | adig | oas RN
10. Ortho phosphat R g/t 2000 4 peor | aoto | easr | ooes | baes | aoar | eoss | eaea
i1 Sulfida {ILS) g/l <001 - .01 o | ool _--()“(‘Txv ] BT ] onl vl
12, Mangan (Mn) P 0081 § it | wans | oewl | ooss | oaxe | oox | usts | sasa |
13. Besi (Fe) ) med  Lorer | es | oaes | 022 ] 035 | 0syl | REm ] iR | anty
11, Magnesium (Ma) mg/l 0637 | o632 | 0637 ) 276§ 0206 | w3 f oo }oaddd | 0iig
13, Pestisida
Lindan mgdxio? 1§ 1 i n u 1 1 1 1
Aldrin L g’ n " 4 Wi u 05,300 i i I
oPODE B mgflxl()" PI2I5 ] I 3 nns? ol 1 uh ] {ag> ]
OFDDD mgfi\lt\" AR f ST 13 | onaw) -ﬂm i IO IETREIE B
Dicldrin mg/ls ot | praar | asne " 0.13) I it 0 | o W
PPIDE mgx i) | v | swers | oo | won " awin | oo | wesr | e
Fndria mp/h o i 1 t a 1t i i 1t B
Keterangan ;W = tidak terdeickst (<0,001) o . - - g
A =S Terelik (Temdak) 3B = Anaky Nundu (Sukornm} =
1.8 = § Teretk {Taba Padang) 3C = HuleS Nuandu (Tatang Tebat Jauln
3.C = 8. Teretik (Tebot Law) 3D = Anak S Muodu (Kampang sajad)
3D = S Hotu$ Tesctk (Aar Sclimang) ST = S Muoda (Kimpong mchinud

5 A = 5 Murdu (Foborenaly
Dogor. 9 Agustus 1937

Cutaten

Hasil analisa diztas hanya becdasarkan samped yang ditosima, e T A
podtanyaan dan/atas keluhon ieetaag hasil anabisa supuvs dt Lot LI Sigid Hiey
Jakukan datao waktu 21 hasi seiclal ianggal dikeluarkan SIS FI KT
Latoraiorium tidok beriangesepizwab atas kelahan vang disan-

paikan dituar batas wakta lersebul
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-7 Analysis Statements of Quality of the River Water Sampled in July -

August 1997 {3/3)

LADCRATORIUM FISIKA-KIMIA-BICLOG! PERAIRAN

JURUSAN MANSUEMEN 2 > 2EE0AN A FERAIRAN
FAKULTAS PERIKANAN - INSHITUT PERTANIAN BOGOR
Kampus ' Dareiaps, Bogor 16630, Tel e (02813 621495 (Sirect), 621502-11 Pes. 434,

EASEL ANALISES KUALITAS AR
5

Nama Kensultan L PT. BAKTEMULTEPERSADA
Tanggal Teeima DM Jali 47

Tanggal Analisa 223 Jali - 6 Agustus 1997
Nomor Analisa TOOIVITK AT
Lokasi : Kab. Rejang Leboig - Bongkuly
Jenis sampel S Adr Sungai
PARAMETER ST STASIUN - . ]
. : 0 1A 253 3 1B XS PV
FISTRA AR R R _
L Suly *) °C N 133 2?7 o] s | s
2. Warna | MCo 480 | 495 [ 173 LR () 100 [ 455
). Padotan tecsuspeinsi {[S8) il t4 b 1% 8 A 6
1. Kekeauhan NTU .50 1.3 i 14 s 1.0¢
$. D33 Hanlar Listrik (DHU)Y *3 | enhogfem | 227 | 0w | S| a0 § 30 il
[ RiIMIA I—
LpH % T e 6 6 | 535 1 ex | 55
2. Kesadehan Total mgACaChy} 26 2] il i3 Mo
3. Karbondicksida bebas (CO?) ¢ e/l 198 | 3 T 300 o | oo 1598
3. Olsigen tacdarst (DQ) *) mg/l g0 | 1w | e | ree | 2ss | s
5. BODs % mg/l 016 { 1L | car | ed2 j o3 | 169
6. COD o mg/l 165,63 | 18,71 | 5702 ] 3079 F 5491 ] 46563
7. NH-N mg/l 0546 | 0204 | 0,493 | 0321 ] 0268 | 0139
8. WO:-N mgd 0008 | 0019 | oot | 0013 ] 0140 | 0013
2. WNO,-N gl 0,000 | 0639 ] 0530 | 6.629 | 0490 ]| 0.087
10. Onho phosphat imgA 0067 | A3 | 0040 ) 0021 | 0030 | 0197
11. Suifida (H-%) gl <001 | <t | <00} | <001 | <601 | <on]
12. Mangas (Mm) g/l 125 Foodd | oods | 0103 | ool | o1
13. Besi (Fe) mgfl 0099 | 0225 1 0387 | 0486 | 0306 | 0148
1. Magnesiom M) wgd [ oos3 F oo [ 1206 | 1020 | 1oi0 [ 0216 |
15. Pestisida
Lindan ng/isie? | w f U u [
Aldrin ma/ix (0™ u n 1 u i u
OPDDE mgx1o? u u u ® it Lus
OPeDD matsin? | 1073 Foon | o825 ] 1275 [ L3 [ 0323
Dieldrin mpxlo® | w u_ | ow | wu 1 u
PEFDE maixta? 1 0037w leeso | ez | u | nors
Endrin we/lxlo? | w i u 0 i u
Keterangan : 10 = idak (crdeleksi (€40.008) 7
6.A = S Deadan (Tabarenah) 7B = 5 Musi{PLTA) (Upin Mas Atas
7.4 = Qutlet Musi (Rundurar ars) 7C = S Musi (Erby k)
1B = § Musi {Lubak Peayamum D = hdct § AMusi (Scpuring)

Dogor, F Agustus 1997
Penanggang bl Avalisi ™

Cafotan 2l e
- i S
e - T
Hasit analisa digtas hanya berdosailan sanipel ying ditgei o, AR
pertanyazn danfataw keduhan wentang basil anatisa supayads: 7 T 10 SiAid Hariyadi, M.Se.
Takukan debzm waktu 24 hari setelah tanggd dikchusrhan LRI AT AT

Labocaioriem tidak beaanpuuagiawsh aias keluban sung disas-
paikan dituas batas waklu 1erscbut.
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I-8  Analysis Statements of Quality of the Existing Well Water Sampled
July —- August 1997 {1/2}

LABORATORIUM FISIKA-KIMIA-8IOLOGI PERAIRAN

JURUSAN MANAJSEMEN SUMBERDAT A PERARAN
FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR
Rampus IPB Darmaga, Bogor 16680, Teblay: (0251) 621495 (dircct), 622509-21 Pey. £34.

TIASIL ANALISIS KPALITAS AR

Nama Koaseltan CPT BARTIMULTI PERIADA

TangeM Terima 124 Jul §9U7
Tangea! Amatisa 023 Juli - 6 Apustus 1992
Nomor Analisa JCUTIVILE AMT
[okasi s Kub Rojang Lebong - Beaghuly
Jenis sampel T Air Suaer
T PARAMETER STASIUN T STASIUN B ]
S L [T T ] s 6 1
FISIKA ¢ T I B I
). Subu . S 1 24 Y HER X 1 H
} 2. Warna Mo | 4338 1 340 | 435 s | awe G s
3. Padatan wersuspensy (TSSy mg/l 16 12 ? 11 ¥ 4 1
1 Kekeruhan NTU TETE YT T Y G S 58|
3; Daya Henter Listek (DRI ) Juahostenn |” 500 F 7350 71 a0 [ 3 | ear [T e [ aie |
[T RIRMGA — 1
T pH : % é 6 2 B i
| 2. Kesadahan Toeal mgACaCo| 39 W 33| s 23 1t
| 3. Karbendicksida bebas (CON N n__gl: 237 298 | g 1998 3100 2597
3. Oksigeatedant {DO) % | wol | saw 1.0 636 6,56 [ B4} 1.60
5.BOD, *} - wgl | 65 | oar [ 3ar [ asi | 745 | ose
| 6. CCD o g 391 ) eudw | a0 | osear | wiss | 1ses
2NN wen | eser e et oo [Toxs | oo
3. KON I L 0013 | 0026 | onnd ] o2 | oo | oo1s | oo
9. NO,-N o mef | k813 | 34y ] bs6r | 2356 [ aess | oom | 200
10. Octhy piasphat mgd | 0030 | oveo [ uusa | ool [ ot | ooze |
11. Suifida (H.5) e g/} <0 {1 <(5.00] <] <01 <3411 <) <111
12. Mangan (Mn) b omgd 05 | o317 | aer | or2s | ware | 0037 | 0353
i3. Besi (Fo) e nigt | 00636 | o6 | w06 | 0045 | voss | ooax | 6om
13, Magacsivnm M) B ml G388 ) 13 b oapwy 1223 wlue boaore | oowmn
15 Pestivida ]
Lindan Amgart o u u u i it u
| Aldda o it u_ | _u u i w | u
OFDDE e R U T i LI L 280 | ou62 | nim
| __OPODDD mgIN 0t rioo | uwsr |oasst |1 w0 t 0.150
Digdrin_ mglsio? | 0 | w u u u i L 1
[ pPmE w0’ | w1 woed b o037 | o400 U orse | 037 | oms
Eadrin L my/1x19” u it u [ u u
Kclerungan © 1t = ik (ceditchsr (O000y
{ = Ajr Selimang 5 = Circhon Bare
2 = Ujan Mashawzh & = AirFiol
3 = Surcbel ? = Taha Padung T Bogor, -B Agostus 1997
1 = Tehal Monok e = ,"E AT
chungpun iy '.l!:l Aralisa
. o
L Halivadi, M. Sc.
Catatan : _ T T NG iR

Hasil 2natisa diatas haaya berdasarkan satped vang deecin,
peranyasn dinatay kelulian lontang hasd analisy Sugavi s
Iabadean datam vwaktu 21 hari sctetah tangga! dikeluarkan -
Laboratorium (d1k berlanggungianab aas keluhan varg disane-
paikan diluar balas wikty tessehut,
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-8 Analysis Statements of Quality of the Existing Well Water Sampled in
July - August 1997 (2/2)

LABORATORIUM FISIKA-KIMIA-BIOLOG| PERAIRAN
JURLISAN MANSUEMEN SUMBERCAYA PERARAN
FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR

Kampus 11 Darmaga, Boprr 16630, Telbac: (0251) LELASS (dircel), 62290911 Pes. 424,

HASIL ANALISIS KUALITAS AR

RNama Konsultan PV BAKTEMULTI PERSALA
Taapzal Terima D 1997
Tanggal Analisa 2 23 Juli - 6 Agustus 1997
Wower Analisa COUMVIIAR AT
Lokasi : Kab, Regang Leboag - Bonghulae
Jeais sampel » Alr Sumnr
PARAMETER CJStasioN - . STASIUN
L i 3 gy | _ 11 12 1)
FiSIKA 1 [ -
1. Suhy °c n n;s 3% 3 3 23 233
Z. Warta FiLCo 50 [ 10 1360 | 46 | 17u T S
3, Dadatan teisuspensi (185) | wpgdt | w0 | w0 ] 6 12 I I
3. Kekeruhan NTU) 2.2 0.70 1.5 | %6 Yy 13 0.7 e
$. Daya Hantar Listrik (DiLY %) umbosicrn | - w5 | s j (ER LAY Axs
KINIA ; — ~ [
]’ 1.pH % . 6 5 3.3 6 . 6 6 | & |
“E 2. Kesadahan Tota) u2ICaCOy 33 k2 28 2} 13 74 1
3. Karbondioksida bebas (CO2Y *; r/l 244 2 3890 6302 6R Y 29 G A
4. Oksigen terarut (DO} *) mg/| 0,76 166 192 254 BT %Y 0%
3.BOD; 4 mg/t 0.39 ni? 37 398 2 193 350
6.COD g/l 7361 | $663 | 4248 | s287 | 3%32 | sas7 { 27m
7. NHy-N my/t 1639 1,974 0,75 0.336 DAL 0036 0.637
& NO:-N mg/i ey | a0 ] ooz | 0 | o052 | opk2 | ool |
9. NOy-N mg/l [RIED] 1974 24065 0,713 1.u6h 2an 2476
10. Ortho phosphat mel | o8 | 0069 | 0312 | 0125 | w2 | obss | 0176
11, Sulfids (H,S) iyl <01 <{1,01 <] <101 <01 <00l <
12_ Mangan {Mn} gl 5065 | oois |Twazs [Toar folne f oo [ o
13, Besi (Fe) mi/! L2617 [ o398 | otoy | v471 | 0047 | 0838 | olt6
14 Magnesium (Mp) nrgfl 1320 1.29% } 030 0,498 ¥R 1.667 [2213
15, Pestisida -
Lindan my/lixiot i v | u i n 1 u
Aldsin mplxio?p  u I i t 1 i ]
OfDDE me/ix10t | 0400 | 0502 u W |_oom_ pers | ow
CPDDD /st ) uese veou | ners | 2962 | w 1387 | doon?
Dicidrin me/x10* b 0050 u 3 5Mh i i 12587 [ o
PPTDE mgdxot ] I 5587 [owsn § e | 632
Endrin mp/Ix 10" i l it u 1 i i
! Keterangan ;i = didak terdoteksi {<0.001) - o]
- 8 = TebatLan 12 = Tabarepah
9 = Tehat Pulzu 13 = Tanjung Dalam -
10 = Subanni 14 = Kampung Melnu
1l = AirLanang e, e
_ Ni_P/I.‘-I 37137
Cotufan

Hasil anajisa diatas haay 2 berdasarkan samped vang dicrina,
perianyaan danfalag keluban 1entang hasil anatisa sopna di-
Takkan dalasm waktu 21 hast seiciah tanggal dikeluarkan
Laboratarium tidak bertanggungimb atas kehibun s aing disan-
paikan difuar botas vakta terscbut
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I-8  Analysis Statements of Aquatic Biota of the River Sampled in July -
Augqust 1997 (1/4)

LABORATORIUM FISIKA-KIMIA-BIOLOG! PERAIRAN

JURUSGAN PANAJEMEN SLEER AN P RARAN
FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR
Kampus 1P8 Darmaga, Hogor 16650, TelFax: {0251) 620495 (direct), $1190%-11 Pes. 434

MASLL ANALISIS BIOTA AR i

Mans Koasullan @ P DAKTIMUETY PURSADA
Tanggal Tertma 1 M4 Jali 1d

Tangpal Anatiss 023 Juli - 6 Agustus 1177
Nomar Aralisa WLVIRLAT

Lokasi T Kab Rejang Lebang - Denghutu
Jonis sl L Al Supp

Kepadalan Phatophankion todly

ORGANISME [ SEASIUN o B ]
L B '1.@1_51 sl e s aalsalse s [ea] 2 —L!ql'l‘—
BACH LARIOPIYCEAE : s N IO R B M _ ]
[ Achronthes sp _____J o L3y ppell OO I T BN T T T TN A L
Navicula sp L2 y156y 6] 4 1 U i2yueyd ) 0 Y 9 | 6 1 v
Fregilerla sp [ 92| 30 | W13 230 FTFR B BTN S SEEEN BTN B T D SR A
__Nirzschia sp O[]y o6 | l6] 4 e oo w0 i 6 ) 0|
Surirelia sp o 26 _Ié_l [ 10 | 22 24 i 4 30 1 38 o | 3 11 00 12
Pirnslaria sp RN EER JTolTajolojejo,n o | o | u
| Cymbella 3g_ . 0 0 0 2 0 [ } 3 0 [ U G 0 1o |
[ Bictomasp | 010 Joloeduvypue o9 ool oo fo] V3
“Coceomvissp b 01010 oo Jeyoyo el el 0 S L I
CHLOROPHYCFAE I T H !
| Clostericn sp_ Tl e e ]} n ol el e | 3] 3]
Cosmariue 3 o | 3 1.0 H O 2 ] 3 ] n 3
Spirogiva 5 [ I PR IO LA L 1 1 6o | o Q7| 33 |
_ Ewostram 3p 110 o [ v i} 1] 1] [V TR L I\
Cladophora sp 1 10 afo Q U 4] 1] 1] o iz} oo
Hwelotheca sp _n 0 1] 4] ] 4] u Y ] T
_Mougeotia sp 0 Y 0 0 il ti 0 U [ 1] [
Dichyasphasrivn 3p 1« ¢ 0 v U 1 o | 2] u u
Desmidivn sp_ Tololueloloe ¢ T oo o famls
Pediostrum_sp o fo|o]o]lo nFu fww |uiloa
Rhizoclonivimn sp D310 Y \l 1] 1] 4] 0 ({3 TN ]
Cloriophora sp SR N N B B A v oo ]| o]y
CYANOFHYCEAE T T
Oscillatoria sp sl o l@l el olojnia sV ol ool aoafn]o
Spiruling sp T Yo lasJoduejote pa v efotf o fololuln
Chroocorets 5p B MO DN RO TN L g wJojuololojalaejulgoe
EUGLENOPHYCEAE : _ ) B}
Fuglena sp v tejololoeloe]ol]u gl vl ool o}e
Phacus sp o 4 019 i nje .o 0 Y 0 U 0 i 3 &
Jumlah Taxa IR 10 7 i) i ® gl i 3 5 2 % % T ]
Jumtah [ndividud V338 550 | 2% | Zxa oS fisds| 3% {303 R T eow LA d o 353 f
Indeks Keanckarogimaa | 13154 1ssfaddjuxsrilow ossfrorfosifrer|oveo]osgjoer] Tuaf 118 w3
tndeks Keseragaman veetoortosifersfostioas[vas|azilessfo6T|os7padljnionguls {51
| Indeks Donnansi 033|330 tis] 0 wrinss|uizfoisfoferstenfjoso]esojozijniijn 42

Qowor, § Agustus 1997
Pcsi.lnffy)‘gi‘ vab 7 nhisa
e e T

1755t Marizadi, M.Se.
NIP AT 3T
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[-9 Analysis Statements of Aquatic Biota of the River Sampled in July -
August 1997 {2/4)

LABORATORIUM FISIKA-KIMIA-BIOLOGI PERAIRAN
JURUSAN MARNAEMEN SUMBERDAY.A PERAIRAN

FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR
Kampas [PB Darnags, Hogor 16630, Uel/lax: (0251 621408 (direct), 622909-11 Pes. 434

ASTL ANALISIS BIOTA AIR

Nama Konsulan 0 PT. BAKTI MUL FE PERSADA
Tanggal Tecimx ;24 Juli 1997

Tanggal Anatisa @ 25 Juli - 6 Agustus |97
Nomsar Analisa L OUTAVIVBA?

Lokasi s Kab. Rejaog Lebong « Bengkelu
Jenis samapel : Atr Sungae
Kepadatan Makro Benthos {lud/m™) e I .
ORGANISME STasis "
Lo tajuslictealrctsaldnfan|salssfsclaalra]n'jro
DIPTERA - e e o °
Antocha sp _ 0 0 2] ¢} ir| o &) v 0 u 8 0] n ol n
Perioneura sp TR B R TN BTN T I A T T O T T I
Chirarnomus sp te | oo Psso| sy 7or e[ o 7 [ a8 |20 [ oy | sbo | eon [ 17 |
Afikrochirononus sp oJoJue il o vl o T olae o[ ulzs] o
Pseydochironomas sp s lo|]loleflalwl olew | wlolo]lul o]
Polpannia sp 4] 0 22 0 1] 11 L 1t [f] 1230 ) 0 0 8] v
Tabanus sp ol o]l o375 o ol af o ol o] wl o] el
Diciya sp ojo o] dtfagloale ool e ol v ]| o
Convwongura sp nltoJofou]luwl]o ufo | ofo|luabafoflw] o
3 Pedicia_sp 0 it I u v 0 0 o [ o 0 0 0 i m
[COLEOPTERA : . T T N
Laccophilus sp ulotewiol vt alwlotoelTo o ®e o] s
Herosus sp ‘ vl ol e i afow v { | al eto o0 u | o | o |
Psephenus sp cto it bt ofloj ol wfol vl wTole | vt w
Srerehis sp niulse| el ol sl o] o [ o v
Hwlrecanthuy sp slo|lnJol ol a ol oloeo ool ol wlwo]
Srenolophus_sp dovlolulov]loqoao p ol ol oTol o]l afae| o
Thermenecius sp o lo|loe]lnl o] TN EREE EEEEEREREE
"PHEMERQPTERA I
Ametropus sp s ol sstol ol wnlotf ool ol ofo| o
Epkemereila sp o[ o lss]leslntssal o vfol o] NN
Rhithrogena sp 0 O 238 ] 264 4 Uz | 143 i3 | sx v | Ta 8] 33 o |3 N
Clnyginala sp 0 [y ] Ul o 0 0 72 T} 0 M 1 T} o n
Cimgng sp oot ol o[l o oo W v o]
Jron sp ejofolmwlolawlol olofalo[ ol o1
PLECOPTERA I - T
Atoperfa_sp dJejoloel ol ol wl ol 0Tl lw ool 0]
DDONATA B - T T
Gomplons_sp ] vlolub oIt o lalwfole T o ™o w3
[TRICHOPTERA o -
Reyacophile_sp vtojofoefolwlofololvlofj v e wiw]
Hydropsiche sp k0l e lolinjedssfudofolel s o o7
QLIGOCHAETA I
Tubifes sp cJolow|w wol v alofol oot v /o
BRACHIURA —r- I
Parcteliphiusa sp slotugolofuletal et ol ol ol ol v
_— -
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Analysis Statements of Aquatic Biota of the River Sampled in July -~
August 1997 (3/4)

LABORATORIUM FISIKA-KIMIA-UBIOLOG! PERAIRAN

JURUSAN M‘f\N‘\JEMEN SUUMAERDANY N, CPERARAN
FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR
Nampus IPB Darmaga, Bogor 16680, Tebflax: (01513 620495 (dircct), 621909-11 Pes. 434,

Lanjutin
Kepadaian Makro Benthos {lad/im™)

ORGANISME o _ .

SE alielic pAfSA TSI AC AT A ) LD

[PELECYPODA ] o I 1 | 1]
Corbicula sp ] v ot e "ol oo o oo b w0 Tw T AT e

WPODA : o 1T 11 -
Melanordes sp o folueloelofetofol ol vl ofala] s
Thiara sp j s ol oviwiol ol wlofol el v ol o
Tuimlah Taxa 1 i 14 12 1 bl 4 4 4 3 1 4 b G [t
fumdah Individud LE T EEEE) Y O S R S S R O T IR R
tndcks Keanekaragiman T T O X A R R A R A A B A R T )
Indcks Keseragaman u96] 0 fosyfesojonforifwsijoer|asion]oss|usi|unioTt|os]
Indeks Domingasi v [ronforafos|wisTorr[wsi[ow|oasloi7 |06 [aas [uta] v o

Keterangan ; ) . T

LA =Qulei § Lanang 3A = Oulat S Monde Bogor, § Agustus_LY97 -

1.B =inler & Lanang $B = § Mundy - ' ‘ I"ch:fnggly -Il-f.V'k-l\/AH.lh‘:;i

1.C =8 Lanang 5C = Inkd S Mundu ‘-"-“""_‘1,7%;’,."

2A = Quler S. Pikat Kering 6.A = Oulel S Dendan oo e T

2.C = Ik S, Pikat Keeing ZA = Qulai S Musi r. Sidid vy kil VS

1A = OuletS. Ketspang 781 = PLTA S Muc . ’ NPT 13VATI 3

3B = lalt S Ketapung 7D = Inle1$ Musi I

1A = Oulet S Terctik

Curetan ;

Hasil 2nalisa distas hany 2 berdasarkan sanpel vang ditgcrima.
*rdny aan dandatay keluhan fentang hasit analisa SupIN G -

sdazkan dalam wakte 21 hari setetah dikelusrkan,

Laborziorium tidak bertanggungiav ab atas keluhan yaug disan-

pation diluar betas wakiu terschut
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I-9 Analysis Statements of Aquatic Biota of the River Sampled in July -
August 1997 {4/4)

LABGRATORIUM FISIKA-KIMIA-BICLOG) PERAIRAN

SURIGAN MANSJEMEN SUMBERDAYA PERARAN
FAKULTAS PERIKANAN - INSTITUT PERTANIAN BOGOR
Kampus PO Dacamaps, Bogor 16680, TelPaw: (D151 611498 {direct), £22009-14 Pes. 434

BASIL ANALISIS BIOTA AR

Nama Kensuhan  : PT. BAKTI MULTIPERSADA
Tanggat Terime 0 M Juli (997

TFanggat Anatica 25 Juli - 6 Agustus 1997
Nomor Anxlisa LOOTIVIUPLAYT

Lekasi s Kub. Rejang Lebong - Bengkulu
Jenis sampel : Aur Sungae

Kepadatan Zooplarkion {[nd/l)
i ORGANISME B : ____STASIUN
LA WB | 1LC | 2A | 2C]3A ]38 ] s ]sa

[RIIZGPODA :

Arcefla sp BN EIFEEEREDNDEEEE
Centropyxis sp 1 W03 PO S 1] % ? b1
Difflugia sp ) 8 il w 4 0l olmw 16
Nebella sp 2 1 3 10 ? o jolo]o
Euglyoha sp g te | 2fel 7ol ol o] 0]
Cyphoderia_sp § i 12 clolaoalo]a Bl ool s
. HOTIFERA : 1 o
I Monostyla sg 0 2 4 ] 4] 1] 4] 1] [y 1] 1] Ly §] " 1
e Lepadeiin sp clof 22zl ol ofoleldldluv]ololo o
Lecane sp [ T o o Tolalol ol vi el oo [
Cephalodelic sp o]0 0 0 2 2 [} o o o | ¥ o n o | o
Brachionus sp 0 0 a1 v 0 0 ] 0 0 1 0 4] 1 1
Jumlah Taxa 3 1 7 6 7 ) 1 ! 2 4 1 2 3 3 2
Jumdah Individu? 14 | 66 { 8 | 38 | 4% 2 R 2 36 | 32 10 3} 13 o) o12
Indeks Keanckaragaman OS5 [ b2 0520V y] & 1] 9 Joss|lioutefolnso)ua) tod|nss
Indeks Keseragaman os7{os8s]ems]oanfose] o | o | o fow{onlenazifo73]osi|w5s
indeks Dominansi o3foiferfosslof i vm|roo]oso| o33 boasfuar Jossfas?| e
clerangan : ) o
i.A =0ulketS. Lanang A = Oulet S Mnda
1.B =1nkt S, Lanang 38 = S Munde
1.C =3 Lanang 5.0 = Mt § Mundy Bogor. ¥ Agustus 1997
2.A = Culet S. Pikat Kening 6.A = Ouict S Dcadan P P\filn:i‘l::g(!}ig,jan_ab"fh‘--!hsn’
2.C = InktS. Pikat Kering 7A = Qukt S Masi ] ’ U AT
3.4 = Oulet S, Kelapang 781 = PLTA S Musi o
1B = Inlet§. Ketapang - 7D = Wt $ Musi . A=
4.A = Oulet S Teretik N fasivadi M.Se.

NIP U1 470 376

I . Catatarn :

Hasil analisa diawas hanya berdasarkan sampd yvang diterima,
pertanyran danfatau kelukian tentang hasit analiss supana di-
lakukan datzm wakty 21 bari scielah dikeluarkan,
Laboraterium tidak beriangguagian b atas keluban yang disom-
pairan dtuar batas wakiy [eiscbul.
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1-12 Land Yenure Data from Respondents in July - August 1997
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J.

Aerial Photography and Preparation of Topographical Map

J-1 Aerial Photography

)

(2)

Outline of Aerial Photography

Acrial photographs (scake: approximately 1/20,000) of the Study Arca of approximately
220,000 ha were taken to interprete the current conditions of land use in the Study Arca
and to prepare the topographical map (scale: 1/25,000) of the Project Area.

Execution of Acrial Photography
1) Subcontracting

The acrial photography, processing and development work were subcontracted to and
conducted by P.T. Aerokarto Indoncsia, a private company specialising in aerial
photography.

2) Photography Work
® Specifications

The following specifications were adopted for the aerial photography.

Photography Course @ east-west

Number of Models . approximately 600G

Camera . Zeiss RMK-A (2 cameras)

Lens + PLEOGON A2 (focal length: 153 mm)
Photography Altitude : 4,400 m

Overlapping » overlap: 60 + 5%, sidelap: 30 + 5%

@ Execution of the Work

Padang Kumilin Airport in Bengkutu, located some 70 km west of the Study Area,
was used as the base for the aerial photography. The aircraft was a Beachcraft

twin-engine turboprop Super King Air. The Germin GPS navigation system was

used to ensure accurate flights over the planned photography courses. The

photography courses and the locations and code numbers of the orientation points

are shown in Fig. J-1.
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I

@ Processing of Photographs

R

The negatives taken were immediately developed at a temporary  processing

facility established in Bengkulu to check the quality of the photographs as soon as

possible, Following inspection of the developed negatives, notes were written on

them before production of the contact prints.

Table J-1 shows the number of photogeaphs taken for each course.

Table J-1

List of Photographs Taken

Course | Photo No. | Quantity | Course { Photo Mo. | Quantity | Course | Phato No. | Quantity
i No.1-8 8 A No. {- 10 10 12A No. - 30 30
2A No. 1 - 11 1t B No. 1 -17 17 128 No.1-6 6
m No. 1 -18 18 1C No.L-26 26 12C No. 1-15 i5
3A No. 1-17 17 SA Neo. { - 27 27 13A No.1-24 24
3B No.1-13 13 8B No. 1 -22 22 13B No.1-19 19
4A Neo. 1-16 16 9A No.1-25 25 12C No. -8 8
4B No.§-12 12 93 No. 1-24 24 1A No. 1-25 25
4C No. 1-15 15 10A No.1-24 24 148 No. I -13 13
SA No.1-15 15 108 No.2-21 21 15 No. 1-24 24
g-_ 58 No. 1 - 12 12 106C No. 1-3 3 16 Neo.1-22 22
= 5C No. | -24 24 1A No.l-H i1 17 No.1-19 19
6A No. 1-10 10 1B No.1-9 9 18 No. 1-19 19
6B No.1- 1l 1 1HC No.1-18 13 19 No. - 17 17
6C No.i-9 9 1D No.1-7 7 20 No. 1-9 9
6D | No. 1 -i‘i__ 25 7 717113____1\_"_9_._!_: 12 12 2 No.1-7 | 7
Sub-Total 216 Sub-Total 256 Sub-Total 249
Total 721
3) Results

The results of the aerial photography work are as follows.

Negative Films

Photography Orientation Map

Contact Prints

: one set

T one sct

: one set
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J-2 Proparation of Topographical Map

(1) Outlinc of Topographical Mapping

The topographical map (scale: 1/25,000) to be used as the base map for the Study was
prepared for the Upper Musi watershed area of some 50,000 ha, centering on Kee. Curup
and Kec. Kepahiang in Kab. Rejang Lebong, Propensi Bengkulu, The geographical scope
of the topographical map is shown in Fig. J-2.

The technical specifications of the topographical mapping were governed by JICA’s
Survey and Mapping Standards for Overscas National Base Mapping (for Feasibility
Study) and the Indonesian National Base Mapping Standards of the Indonesian National
Institute of Geography (BAKOSURTANAL).

{2) Ground Control Survey

1) Preparatory Work

®

Contract

The actual topographical mapping work was subcontracted to P.T. Acrokaito,
Indonesian, the lndonesian surveying company which conducted the acrial
photography at the first ficld survey stage.

Existing Data and Information

Sccond class TTG BMs (bench marks) set up by the BAKOSURTANAL exist
atong the Bengkulu-Lubuk Linggau Road, the major trunk road in the Study Arca,
at approximate intervals of 5 km. In order to use these TTG BMs as reference
clevation points for the Study, elevation data and descriptions were obtained from
the BAKOSURTANAL. The GPS station recently established in the city of
Curup by the BPN was used as the reference point for horizontal ground control.

2) Marking and Pricking

®

Site Sclection

Thirty-one vertical and horizontal ground control points were located on the
topographical map (scale: 1/50,000) and aerial photographs (scale: 1/20,000) on
the grounds that the positioning of cach of them was adequate for aerial
triangulation, GPS obscrvation and levelling purposes with an open sky view
above the cut-off angle of 15%as required for GPS observation. The locations and
code numbers of these points are shown in Fig. J-2.
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Marking

Marking stones were placed at the locations of the selected bench marks, These
positions arc indicated in Figore §-2,

Pricking

Two or three cccentric points for each ground control point were selected for
pricking on the acrial photographs,

3) Levelling

©

Leveling Routes and Reference Beneh Marks

Leveling was conducted to establish reference clevation for the aerial triangulation.

The leveling routes were planned along main roads to link the existing TTG bench
marks with the newly established ground control points.

Results

The leveling established 18 vertical ground control peints and 150 leveling points
were pricked on the aerial photographs,

4) GPS Survey

@

Observation

GPS satellite observation was conducted for the one reference point and 31 newly
established ground control points using the concrete markings previcusly set up at
cach control point. Simultancous obscrvation involving three observation points
was conducted to receive satellite signals using the GPS signal receiver unit at
each of the Lthree points.,

Results

The GPS survey observed the 31 newly established ground contro! points and
determined their 13-74 geodetic coordinates and UTM Zone 48 coordinates.

5) Ficld tdentificatton Survey

@  Ficld Survey

Data which could not be obtained by aerial photograph interpretation, such as
place names, public facilitics, government buildings and adminisirative
boundarics, ctc., were obtained by the f{ield identification sutvey and the
disclosed data were marked on the acrial phdtographs.

— 154 -




The ficld identification survey was conducted for the entire mapping arca and the
obtained data and information were marked on the topographical map (scale:

1/25,000) at the map editing stage.

@ Ficld Completion

Areas covered by the ficld completion were slightly wider than that of topographic
mapping and was a total of 67,000ha. The field work was carricd out as follows:

(3) Topographic Mapping

D

2)

3)

4)

3)

Actial ‘Triangulation

The acrial triangulation was carried out to establish photogrammetric controls on 172
stereo models in 19 flight fines of acrial photographs covering the 50,000ha mapping
area.

Photogrammetric plotting

The photograph orientation points (pass and tie points, etc.}), ground standard
points, photograph principal points, and photo Nos., course Nos., altitude values
and 2.5 km grid lines were plotted on a polyester base at a reduced scale of 1:25,000
by using an automaltic coordinate plotter.

The intervals of the contour lines were 50m as index, 10m as ordinary and 5m as
supplementary.

Editing
Plotied map manuscripts were edited by adding information and data collected by the
ficld identification.

Drawing

All artificial terrain features together with vegetation, standard points, altitudes,
contour lines, photograph principal points, photo Nos., photography course Nos. and
coordinate values, etc. were carefully traced and draft topographic maps were
prepared.

Results

8 sheets of Original 1:25,000 topographic maps, their second originals and the blue
prints were prepared.



K.

Preparation of Land Use and Vegetation Maps

K-1 Land Use and Vegetation Map for Study Area

(1) Interpretation Criteria

(2)

Based on the results of the ficld survey and preliminary intcrpretation of the aerial
photographs (taken in 1996 with a scale of 1/20,000), the land use and vegetation
categorics and the colour tone and shape of cach category on the photographs were
established to formulate the land use and vegetation interpretation criteria. (see Table K-1)

Mapping

The work to prepare the Jand use and vegetation map for the Study Arca, using the existing
topographical map (scale: 1/50,000) as the base map, was subcontracted to an Indonesian

consultancy company although the actual work was supervised by the Study Teanm.

The category boundarics were placed on the acrial photographs (contact prints) based on
comparison of the land use and vegetation conditions identified by the field survey and
photographic images and in accordance with the interpretation criteria. The results of this

work were inspected and modifications were made where deemed necessary.

The modificd boundary lines were then transplanted onto the topographical map {scale:
1/50,000) to produce a base map which was subsequently inspected and confirmed by the

Study Team. Tracing work was then conducted to produce a polyester-based original map
(scale: 1/50,000).

K-2 Land Use and Vegetation Map for Project Area

{1) Interpretation Criteria

Bascd on the interpretation criteria for land use and vegetation in the Study Area, a fact-
finding survey was carricd out with the aim of preparing interpretation criteria for acrial
photographs of land use and vegetation in the Project Area.

The land use and vegetation classification items found in the Project Area were further
detailed according to purpose of use, and the color tone and shape of each category on the
photographs were newly established to formulate the detailed land use and vegetation
interpretation criteria. The produce interpretation criteria are shown in Table K-2. When
preparing the interpretation criteria, consuliations and coordination were carried out with
the Indonesian counterparts in the same way as during the Phase I survey.
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Table K-1 Interpretation Criteria of Land Use and Vegetation in the Study Area

I Category Symbol Interpretation Critenia .
Yorest Natural Forest fla |- tropical broad-leal forest
{Crown Density Class) - mixture of many species
- uplo 30% tlal |- bell-shaped, bulging crown
- 31 - 70% Ha2 |- ircgular crown size
- 71% or morc Ha3 §- unclear crowan odge
— B} . 1- palcblack
Sccondary Forest fis |- ordery, bulging crown but unclear crown adge
o By S e
Man-Made Foresi Ht
- Acacia mangium Hia |- small, uniform bell-shaped crown
- gre
- Pinus merkusii ip |- ﬁm{brm orderly, cireolar ccown with sharp, elear head
- black
- Swietenia macrophylia His |- cvenly distanced, umbsella-shaped crown
{mahoni) - |- grey or white .
Shrub Land Sb |- widespread growthof 2 - 5 m low shrubs
- grey or pale black but darker than dry farmland
| |- including sccondary foresis on private band
Bamboo Foresl Bb |- dense crown
[ A SRR - greyorwhite
Non-Foresty Paddy Field S - whitc or grpyish white with cach compastment showing a
plane figure
- very clear boundary lines
- Tirigated Paddy Field Sp |- irrigation channcls obszrved and fairly regular
compartmentation
- Paddy Field Senved by Sh 1- irrigation channels not obscrved and irregular
Matural Rain compatimentation
Dry Farmland L. - white or greyish white with relatively large coverage
- in many cases, shows a slanting hgure
- Without Terrace Ldg |- terraces not obscoved on acrial photographs
- With Temxe Ldt |- terraces observed on acrial photographs
Coffee Plantation Lk - arcas with shclter trees show a targe, flat spread of the crown
- planted coffee sites show a small uniform crown
- ¢coverage by upper-storey trees upto 10%
- Without Upper-Storey Lkt
Trees - coverage by upper-storey trees 1196 or more
- With Upper-Storey Lkb
Trees < Tree Height Classes for Upper-Storey Trees >
upto 5.0 m |
SAimormore 2
< Crown Density Classes for Upper-Storey Trees >
11 -30% o
3t - 0% 2 2
e ) Ti%ormore 3
Orchard Kb |~ local cultivation of bananas and oranges confirmed by the ficld
survey
Mixed Garden Ke |- located near houses with upper layer consisting of fruit and
banana trees and lower fayer consisting of dry fanmland crops
- mixed shapes and colour toncs
Cinnamon Plantation Lm |- uniform distribution of 4 - 8 m tall trocs
b - siall bell-shaped crown with grey appearance _
Estate Pk |- simitar to coffce plantation
{Coffee) ~ extensive coverage )
Grasstand Ps ““whiter than shrub land ang darkec than dry farmiand with fess
COYCrage
Bare Land Lt - no standing trees with exposed ground (inctuding man-made
bare tand and landslide siles)
- hard white - -
| Seitfement Pm |- concentration of buildings and road\ ote.
Swamp Rw |- located on flat Tand in an arca of concave topography
B - pale black
Water Body W |- ponds and dam rescrveirs, etc.
- pale black _
Industrial Facility | Bi | - factories, elc. confirmed by the field survey
River Si - those wide enough 1o be included on (he (opographical map
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Table K-2 Interpretation Criteria of Land Use and Vegetation in the Project Arca

5

] ] Category Symbol Interpretation Criteria
Natural Forest 1 |- uropical broad-feaf forest
GMM@MMNsmmw-MMWMMMWms
Whorless | Hal |- beli-shaped, bulging crown
ilﬁaﬁA“__mﬁ_i a2 |- irrcgular crown sive
71% or more 33 |- unclear crown adge
|- poloblack - S
Secondary Fore st Hs |- ordely, bulging ceown but unclear crown edge
e L | B e
Man-Made Forest MU A - N O
Forest Acacia mangion a |- smab, uniform bell- ﬁhapu.l crown
ey S
Pinus merkusti Hip - uniform, ordetly, circutar crown with shap, clear head
(U R S . S e
Swieteniamacrophylta] s |- cvenly distanced, umbrclh—sh'ipud CrOwWn
(Mahoni) | |- greyorwhite i
Shrub Land Sb |- widespread growth of 2 - 5 m low shrubs
- grey or pale black but daeker than dry farmland
. |- including sccondary forests on private land
[ Bamboo Forest TBb |- densecrown
) |- grey or white e
Paddy Ficld ] -whmmgnﬂmWMwWMumhmmmmmmmmm@awmﬁmmc
) } - very clear boundary lines
lerigated ficld N 8 )= Water channels have been confirmed and b!ock layout is fairly neat.
Rain-fed paddy TTsh |+ Water channcls bave not been confirmed and block layout is uncun
Dry Fanmland Ldg |- white or greyish white with n.hlwcly large coverage
_____ o - in many cases, shows a slanting figure
No terraces _ « Terraces cannol be recognized from reading of acrial photographs.
[ Tomaces I Terraces can be fecognized frony reading of acrial photographs.
| Coffce Plantation | | -
[Nouppestees | L ki |+ Upper tree coverage is 10% or less. -
| Upper trees " » Upper tree coverage is 11% or more, -
Upper tree height classes Upper tree crown density classes
SOmorless.cooovannn, { 11-30% ..o 1
5.1 m or more.. 2 3 -B s 2
s o 1% ot MOre ....oever.e 3
| Owchard | G Culuvauon of omng‘,s and bananas conimncd on sitc.
Mixed Ganden Ke |- located near houses with upper layer consisting of fruitandbananatrees
Nog- and lower layer consisting of dry farmland crops
Vorest| ) _ - mixed shapes and colour tones
Cinnamon Piantation Lm |- uniform distribution of 4 -8 m tal! trees
B 1 - small bell-shaped crown with grey appearance .
Estate P& |- similar to coffee plantation
(Coffeey } |- euensivecoverage .
_()F_‘\QQ!IIJLLI o | Pr |- whiter than shrub !and and darker than dry fa.rm!and with less coxu'ago
Bare Land 1.t |- nostanding irces wilh exposui ground {including man-made bare land
and landslide sites)
R R A hard while - o _ -
Settlement Pm |- concentration of buildings and roads, ctc. ]
Swamp Rw |- located on fat land in an arca of concave topography
1 |- paleblack _ o
Water Body W |- ponds and dam reservoirs, cte.
il |- pateblack -
Indu<{rtal I'acﬂny ________ ~ Bi |- factorics, cte. confirmed by ‘the ﬁcld survey |
[River  Si |- those wide enough to be included on the topographical map |
Road Ji | * Vchicular roads, sinuous and white in color. ]
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(2) Atlention Points in the Preparation and Interpretation of Land Use and Vegetation Maps

1. Local natural forests are tropical, broad-leafed tree forests and consist of many species.

They arc mainly located along mountain ridges in the western part of the Project Area. The

color tone is pale black. While the crowns are supposed to have a slightly bulging bell

shape, the size of crowns varies widely and is not consistent.

The crown edge forms an almost exact circle even though it is unclear. In the survey,

crown density in the natural forests was classified into 3 classes.

@

Local natural forests are tropical broad-leal forests and consist of many species. They
are mainly located along mountain ridges in the western part of the Project Area. The
colour tone is pale black. While the crown is supposed to have aslightly bulging bell
shape, the size greatly varies from small to large. The crown edge forms an almost
cxacl circle even though it is unclear. Three crown density categorics are introduced
for natural forests in this Study.

Some areas of man-made forests on national forest land arc found to have coffee trees

planted as lower-storey trees. These areas are classified in the category of man-made

forest.

Shrub land includes residual forests (secondary forests) located on stecp slopes or

along river banks on private land.

Scattered bamboo forests are found around settlements and along river channels.
Many of these, however, are smaller than the minimum interpretation unit.
Conscquently, there are many small bamboo sites in reality even though they are not
shown on the land use and vegelation map.

Paddy fields are classified as irrigated paddy fields which have fairdy distinctive unit
fields served by identifiable irrigation chanunels and which are mainly found along
rivers and on fiat land and paddy fields served by natural rain which have no
identifiable irrigation channels and which have various shapes,

Dry farmland is also established as an interpretation category because of its importance

for soil conservation and the realistic prospect of interpreting terraces with good
conditions.
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@ Scattered trees of a low deasity found on dry farmland, ete. are ignored as they are
hardly expected to play a positive role in soil conservation. When the upper-storey

trees have a ccitain density, the respective area is classified in the category of mixed
garden.

® As coffee plantations, which is the fargest land use category of all, appear difficult
arcas to deal with for the future study, the existence of upper-storey trecs in coffee
plantations are surveyed. In areas where shelter trees are retained or planted, two tree
height categorics and three crown density categorics are introduced for the
classification of upper-storey trees.

@ Young coffee plantations which are also uscd as dry farmland are classified in the
category of coffee plantations.

(0 Areas where trecs, including fruit trees, are planted as upper-storey trecs with some

type of farming activity near a sctlement are classified in the category of mixed
garden.

D Arcas with cinnamon as upper-storey trees and coffee as lower-storey {recs are

classified in the category of cinnamon plantation.

12 A (coffee) estate boundary map (scale: 1/10,600) was obtained and its scale was
reduced to 1725,000. The boundaries were then inserted on the topographical map
(scale: 1/25,000) using the results of the field survey and aerial photograph
interpretation. The boundary map used is described below.

Peta Areal
PT. Sahid Sembada Nabrocom
Perkebunan Kopi Arabica
Desa : Bukit Daun
Sekala : 1/10,0600
Tahun : 1996/1997

(3 The boundaries of a scitement are determined as including not only housing areas but

also small tree arcas around houses so (hat a settlement appears as a coherent entity on
the land usc and vegetation map.
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@ The boundarics of national forests were inscried on the topographical map (scale:
1/25,000) using the national forest boundary base map (scale: 1/25,000) following
verification of the results of the ficld survey and actial photograph interpretation. The

national forest boundary base map used is described below.

PETA

TATA BATAS DEFINTIF
KAWASAN

HL. RIMBO PENGADAN RUEG. 73
KABUPATEN REJANG [LEBONG
PROPINSI BENGKULU
Sckala: /25,000

‘The topographical map (scale: 1/25,000) prepared during the Phase 2 Study was vsed as
the base map for the land use and vegetalion map. As in the case of the Phase | Study, the
actual work was subcontracted (o an Indoncsian consultancy company. The land use and
vegetation map (scale: 1/25,000) for the Project Area was prepared under the supervision

of the Study Team.
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