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LUSI LUSI -- Birth of a Mud Volcano Birth of a Mud Volcano 
(History and impact of Mud Volcano disaster in East Java)(History and impact of Mud Volcano disaster in East Java)

Bambang IstadiBambang Istadi
Lapindo Lapindo BrantasBrantas IncInc..

June 2007June 2007

Appears 
approx. 200m 
from BJP-1 well
Forms a 
lineament
Geyser behavior 
(?) (Empty 
chambers 
periodically 
before new 
burst)

Pulsations
Forming an 
upwelling or 
volcano like 
structure

LUSI LUSI -- SidoarjoSidoarjo Mud VolcanoMud Volcano
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Extrusion in grass field NOT in the drilling site or the BJP exploration well

2

1

Bjp-1

3

Survey point Banjar Panji 1 Well

Toll Road

4

5

1. Sumur bor +/- 80 m  keluar air + pasir hitam.
2. Keluar air pekat dari lantai.
3. SEMBURAN PERTAMA 29 MEI 2006 150 M SW DARI SUMUR
4. SEMBURAN KEDUA 1 JUNI 2006 150 M NE DARI SUMUR (Keluar air semburan di lima titik)
5. SEMBURAN KETIGA 1 JUNI 2006 500 M NE DARI SUMUR

Mud Extrusion

-SAAT INI HANYA DI LOKASI SEMBURAN PERTAMA YANG MASIH AKTIF

Gempa Jogya : 27 Mei 2006



3

Cracks at the rig siteCracks at the rig site

Cracks at location was not followed by gas or fluid coming out, Cracks at location was not followed by gas or fluid coming out, suggest suggest 
that it was not caused by pressure, but dislocation due to earththat it was not caused by pressure, but dislocation due to earth movementmovement

4

5

3

NE

LUSI LUSI eruptioneruption sitessites

The broaches The broaches 
were in one were in one 
straight line, straight line, 

not typical of not typical of 
underground underground 
blowout.blowout.
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Banjarpanji Area

WATUKOSEK FAULT LINEAMENTWATUKOSEK FAULT LINEAMENT

2 parallel faults2 parallel faults
River aligned River aligned 
along fault linealong fault line
EscapementEscapement-- up up 
thrown block of thrown block of 
faultfault

A very long A very long 
propagating  propagating  
fracture appears fracture appears 
due to tectonic due to tectonic 
activities / earth activities / earth 
quakes in the quakes in the 
region region 

Escarpment

LUSI and LUSI and faultingfaulting
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KalangKalang AnyarAnyar Mud VolcanoMud Volcano

KALANG ANYAR 
(South of Juanda Airport)

KalangKalang AnyarAnyar MVMV

Microbial colonies

Salts/Halide

Oil Seeps
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Gunung Anyar Mud VolcanoGunung Anyar Mud Volcano

Rungkut
(Surabaya)

Pulungan Mud VolcanoPulungan Mud Volcano
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Mud Volcano Mud Volcano ProcessesProcesses

1. Rapid sedimentation and burial 
trapping excess water

2. Sedimentary loading resulting in 
abnormally high pore pressures in 
undercompacted shale formations

3. Mud volcanoes appear to be related to 
lines of fracture, faulting, or sharp 
folding.

4. Eruptions can occur when mud and 
sand are squeezed upwards by 
seismic forces. 

5. A disturbance of the gravitational 
instability may trigger the beginning of 
flow, which may be orogenic tectonism

6. The sudden release and upward 
expansion of dissolved gases may also 
play a key role.
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Mud Volcanoes  in  South Timor

Photo : Courtesy of Dr. Untung Sumotarto (BPPT)

Close-Up of Mud Volcano Peak 
in South Timor

Photo : Courtesy of Dr. Untung Sumotarto (BPPT)
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Mud Volcanoes at Mud Volcanoes at SemauSemau Island, west of TimorIsland, west of Timor

East Java:East Java: GeologicalGeological SettingSetting

Source: geosci.usyd

50 km

Volcanic arc

Backarc basin

Source : Helen Smyth, 2003

Gravity

• Convergence of plate boundaries 
and the subduction of the oceanic 
plate
Northern part of Java: backarc basin, 
Tectonically active Kendeng zone

Extensional regime Rapid 
subsidence and burial 
High sedimentation rate Under-
compacted unstable shales
Deposition of organic-rich sediments 

production of Hydrocarbon

ideal setting for MV
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the source of the mud volcano is 
highly plastic, undercompacted
mud or shale or a mud diapir. 
Commonly appear related to 
fracture, faulting or sharp folding 
in the earth’s crust

STRATIGRAPHIC SETTING
OF PORONG SUB-BASIN

KENDENG ZONE

Mud volcano commonly is the 
result of a piercement structure
created by a pressurized mud 
diapir/overpressured shale

Modified from S Asikin, 2006

Mud 
Volcano

Presence of a layer or zone in 
which has a lower density than 
the overlying rock units.
The low density material to have 
an ability to flow.
A disturbance of the 
gravitational instability to 
trigger the beginning of flow, 
which may be :

CONTROL  CONTROL  
MECHANISMMECHANISM

Orogenic tectonism
piercement structures 
high pressure release

Offshore East Java
~ 5 km

~ 200 m
Water 
Depth 
~40 – 50 m
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ACTIVE MUD VOLCANO 
(PURWODADI)

BANGKALAN

G. ANYAR

TUBAN

SANGIRAN PORONG
MOJOKERTO

Other Mud Extrusion/ Mud Volcano in East JavaOther Mud Extrusion/ Mud Volcano in East Java

Geological setting and geodynamics control the 
distribution of mud volcanoes in East Java. 

K. ANYAR

GRESIK

BLEDUK KUWU 
ACTIVE MUD 

VOLCANO 
(PURWODADI)

AnaloguesAnalogues

Bubbles

GRESIK
MUD VOLCANO 
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Related to the Banjarpanji-1 well ? Related to the BanjarpanjiRelated to the Banjarpanji--1 well ? 1 well ? 

Possibilities ?Possibilities ?

?

Lost Circulation Pumping LCM Pull Out of Hole

4241 ft

Drilling 

9277 ft

3580 ft

9297 ft

05:50 Jogja
Earthquake
06:60 Partial 
Loss

13:00 Total 
Loss
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Partial loss of drilling mud 10 minutes after Partial loss of drilling mud 10 minutes after 
earthquake, 7 hours later complete loss circulation. earthquake, 7 hours later complete loss circulation. 

Suggest possible connection. Suggest possible connection. 

No evidence of No evidence of KujungKujung Formation penetration. Formation penetration. 
Initial  320,000 bbl/day mud flow is impossible from Initial  320,000 bbl/day mud flow is impossible from 
a single 12a single 12--1/41/4”” hole size.hole size.
Gas+waterGas+water kick entered the well bore during loss kick entered the well bore during loss 
circulation, and brought up to surface while tripping circulation, and brought up to surface while tripping 
and pumping out. and pumping out. 

No high pressure and/or annulus evacuation by No high pressure and/or annulus evacuation by 
gas/water.gas/water.

Initial Shut in Pressure of 350 Initial Shut in Pressure of 350 psipsi. Found gas/water . Found gas/water 
(8.9 (8.9 ppgppg) flow to surface, ) flow to surface, 

Hydrostatic pressure in the annulus will be less than Hydrostatic pressure in the annulus will be less than 
the formation strength. the formation strength. 
Very unlikely could break the formation. Very unlikely could break the formation. 

Able to pump and circulate mud after broachesAble to pump and circulate mud after broaches
Proves NO communication between bit and the Proves NO communication between bit and the 
broaches.broaches.

Why The Broaches Did NOT Come From The Well ?Why The Broaches Did NOT Come From The Well ?

20”Casing @1195’

16”Liner @2385’

13 3/8” Casing @3580’

Present TD
9297 ft

Bit position

Kujung Fm.

30” Conductor @150’

4241’

REACTIVE
SHALE

MASSIVE
TIGHT 

VOLCANIC 
SAND

Did the May 27 Yogyakarta trigger the mud volcano ?

Mw 6.3

Distance ~250 km

Surabaya: II-III MMI 
(Modified Mercalli
Intensity), 3.0-3.9 Mw 
(Moment Magnitude)

Karang Kates: III-IV MMI, 
4.0-4.9 Mw 

Pasuruan II-III MMI

Tretes III-IV MMI
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RELATION BETWEEN PLATE MOVEMENT, PLATE INTERACTION
AND EARTHQUAKE DISTRIBUTION 

re-activation
of old faults

due to sudden
inbalances

zones of
earthquake
hypocentres

TRENCH VOLCANIC ARC SEDIMENTARI BASINS

Release of accumulated Release of accumulated 
pressure in strained pressure in strained 
interacting rocksinteracting rocks

Fault reactivationFault reactivation

PiercementPiercement structuresstructures
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S N

Reactivation 
of pre existing 

faults ?
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How Much Mud?How Much Mud?
Survey of height of Survey of height of 
mud on 16 pointsmud on 16 points
3D Analysis was used 3D Analysis was used 
to calculate the volume to calculate the volume 
of the mud. of the mud. 
Area of Mud : Area of Mud : 
1,108,444 m1,108,444 m22 or or 
110.84 ha110.84 ha
Circumference: 6523 mCircumference: 6523 m
Volume: 1.1 million mVolume: 1.1 million m33

Discharge rate : Discharge rate : 

50,785 m50,785 m33 /day/day

AERIAL PHOTOGRAPH 
on 21 June 2006

N
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Main tectonic regimes favourable for mud volcanismMain Main tectonictectonic regimes regimes favourablefavourable forfor mudmud volcanismvolcanism

Compressional regime - Active continental margin. Accretional complex

Indonesia: perfect location for MV manifestation where both regiIndonesia: perfect location for MV manifestation where both regimes occurmes occur

Rapid subsidence-burial Passive continental margin or back arc 
setting with high sedimentation rate.

Modified from Akhmanov (2006)

Overpressure ZonesOverpressure Zones
0 50

0
1000

2000
3000

4000
5000

6000
7000

8000
9000

D
EPTH

 (FT)
GR (API

1
.5 2

2
.5 3

0
1

0
0
0

2
0
0

0
3

0
0

0
4

0
0
0

5
0
0

0
6

0
0

0
7

0
0
0

8
0
0

0
9

0
0

0

D
E

P
T

H
 (F

T
)

DENSITY (gr/cc)

40 90

140

190

0
1000

2000
3000

4000
5000

6000
7000

8000
9000

D
EPTH

 (FT)

DTC (US/FT)

0

100

200

300

400

500

600

700

0
1000

2000
3000

4000
5000

6000
7000

8000
9000

D
EPTH

 (feet)

ROP (ft/hr)GR (API) ROP (ft/hr) DEN (gr/cc) DTC (us/ft)

Density and shear and compressional sonic suggest the presence of overpressured
zones. These are probably highly plastic, undercompacted shale, controlled by 
rapid sedimentation, trapped water results in overpressured condition.  
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Pore Pressure Prediction
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2 per. Mov. Avg. (Est pore

Start of Rapid 
Pressure 
transition into 
overpressured
zone

Positive correlation is indicated between mud 
samples and cuttings & swc from depth 
section 4000' to 6000' based on foram and 
nannofossil assemblages similarities. 
Deposited in Middle to outer shelf.

BiostratigraphyBiostratigraphyBiostratigraphy
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BJPBJP--1 Sediments & Surface Mud 1 Sediments & Surface Mud 
Organic Material / Organic Material / KerogenKerogen Composition CorrelationComposition Correlation

1000

2000

3000

4000

5000

6000

7000

8000

9000

0 Mud at Mud at 
SurfaceSurface

Depth
(feet)

BanjarpanjiBanjarpanji--11
SWC: 5600 ftSWC: 5600 ft

Positive Correlation
Kerogen composition 
correlatable with SWC 

from 5600 ft

Thermal Maturity Profile BPJThermal Maturity Profile BPJ--11
Correlation of Surface Mud and Cuttings/SWCCorrelation of Surface Mud and Cuttings/SWC

Depth
(feet)

Ro (%)Ro (%)
0.6 1.2

1000

2000

3000

4000

5000

6000

7000

8000

9000

0

• Surface mud is interpreted to have been sourced from 
5100 – 6300 ft depth interval 

• Moderately mature source rocks to generate liquid 
hydrocarbons.

Mud Maturity (% Ro)Mud Maturity (% Ro)
MP: 0.64
MP: 0.65
MP: 0.64
S2: 0.56
S4: 0.55
CL: 0.69
CL: 0.61

0.64% Ro
Mud
Origin

Unwashed d/c
SWC

Washed d/c
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D
ep

th
 (f

t)

OriginOrigin ofof waterwater

Overpressured
clays

Sandstone 
high porosity 
>25%

Porous 
carbonates ?

Meteoric ? SalinitySalinity 39% 39% lowerlower than seawaterthan seawater
EnrichedEnriched in B, Ca, Li, Na, in B, Ca, Li, Na, SrSr, Br, Br
DepletedDepleted in K, Mg and SO4in K, Mg and SO4
EnrichedEnriched in 18O and depleted in 2Hin 18O and depleted in 2H
LUSI fluids formed by LUSI fluids formed by diageneticdiagenetic
modificationsmodifications and and dilutiondilution of of 
seawaterseawater
Possible input of Possible input of meteoric watermeteoric water
Strong influence of fluids from Strong influence of fluids from 
dehydration of claysdehydration of clays
Possible input of fluids from Possible input of fluids from upperupper
porous porous sandstone unitsandstone unit (6360(6360--6385 ft)6385 ft)
No real evidence of fluids from No real evidence of fluids from KujungKujung
Large amount of water from depth Large amount of water from depth 
>5700>5700 ftft (i.e. T>100 (i.e. T>100 °°C)C)

After Mazzini 2007
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FLUIDSFLUIDS
GASGAS WATERWATER

Water escape curves from smectitic 
rich sediments during illitization

Oil windowOil window
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Schematic subsurface hydrological model and Schematic subsurface hydrological model and 
temperature profiletemperature profile

Source: Sayogi et.al. (2006)

HOT MUD FLOW MECHANISM HOT MUD FLOW MECHANISM -- HYPHOTHESIS HYPHOTHESIS 

• Two types of pressure control the fluids flow in the rock 
formation – geothermal-hot water and HC-gas (+shale  
pore P?)

• Hot water can move vertically along 3,000 m channel  
due to:

(       ) Psat (hot water) + PHC-gas + Pshale >> PHydrostatic (  )
~ 40 bars         +     (?) + 2-3ppg equiv.      300 bars

depend on T reservoir 

• Pressurized hot water cut and erode the shale 
formation at the upper level
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SeismicitySeismicity

2727--0505 earthquakeearthquake
Earthquakes recorded Earthquakes recorded 
within within 300km300km radius radius 
from LUSI sitefrom LUSI site
Filtered earthquakes Filtered earthquakes 
M>3.5M>3.5
2727--05 to 3105 to 31--12: 12: 
41 earthquakes41 earthquakes

Source USGSSource USGS

Poor monitoring System 
switch off

• Pulsations (approx every 30 min.) higher 
amount of mud and gas released

• Geyser behaviour (?) (Empty chambers periodically 
before new burst)

• Correlation seismicity-mud flow. Periodical 
reactivation of the system?

Seismic 
triggering?

ObservedObserved flowflow patternspatterns
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StratigraphyStratigraphy and tectonic activities in and tectonic activities in SidoarjoSidoarjo area is potentially area is potentially 
high in forming mud volcanoes. high in forming mud volcanoes. 

Unlikely to stop eruption permanentlyUnlikely to stop eruption permanently

Mud extrusion could release the overpressure but difficult to Mud extrusion could release the overpressure but difficult to 
predict the timing when it would stoppredict the timing when it would stop

Inconclusive & contradictory evidence to conclude drilling was Inconclusive & contradictory evidence to conclude drilling was 
the trigger of the mud extrusionthe trigger of the mud extrusion

ERUPTED MUDERUPTED MUD
LUSI fluids correspond to 5300LUSI fluids correspond to 5300--6000 ft6000 ft

ForamForam + + nannofossilnannofossil section 4000section 4000--6000 ft6000 ft

Thermal maturity suggest input from 5100 Thermal maturity suggest input from 5100 –– 6300 ft6300 ft

KerogenKerogen composition correlates with SWC from 5600ftcomposition correlates with SWC from 5600ft

DiageneticDiagenetic transformation of clays, 4 groups defined between 3600transformation of clays, 4 groups defined between 3600--6000ft. 6000ft. 

Summary Summary –– Part 1Part 1

Impact of Mud Volcano Impact of Mud Volcano 
DisasterDisaster
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Model MV evolution dari Kopf et [1998] di daerah Mediteranean

Mud Volcanoes can not be stopped Mud Volcanoes can not be stopped --
Implications Implications 

Initial Initial Transitional Phase Transitional Phase towardstowards IsostaticIsostatic
AdjustmentAdjustment
GeohazardGeohazard risks vs. Mud overspill riskrisks vs. Mud overspill risk
Subsiding area become:Subsiding area become:

Hill, if extrusion > subsidenceHill, if extrusion > subsidence
Flat, if extrusion = subsidenceFlat, if extrusion = subsidence

Local analogies: Local analogies: BledukBleduk KuwuKuwu, , GnGn AnyarAnyar, , 
KalangKalang AnyarAnyar, , PaleoPaleo PorongPorong Mud Volcano Mud Volcano 
(Seismic), etc(Seismic), etc
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A: Subsiding area become a Hill A: Subsiding area become a Hill 

SizeSize from m to 4km (>5km offshore)from m to 4km (>5km offshore)
HeightHeight from m up to 500 mfrom m up to 500 m
RootsRoots of feeder channel up to 15 km of feeder channel up to 15 km (i.e. Below (i.e. Below MaycopianMaycopian?)?)

Usually situated alongUsually situated along anticlinesanticlines
Associated with Associated with HC reservoirsHC reservoirs

Azerbaijan Giant Mud Azerbaijan Giant Mud VolcanosVolcanos

B: Subsiding area become Almost Flat B: Subsiding area become Almost Flat 

Low relief (6m)Low relief (6m)
BledukBleduk KuwuKuwu
Scenario Scenario ((Active Active 
Mud Volcano, Mud Volcano, 
PurwodadiPurwodadi))
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Possible structure collapse near Possible structure collapse near wellborewellbore
may create a lake with a radius of 1may create a lake with a radius of 1--2 km2 km

b-96-504

Residual Gravity Data Residual Gravity Data 
shows Gravity Low shows Gravity Low 

Example: Porong Collapse Structure
( 7 Km dari BJP -1 )

Local Analogue Local Analogue 

Geohazard RisksGeohazard Risks
Neo Tectonic movements along Neo Tectonic movements along WatukosekWatukosek fault lineament, fault lineament, 

differential movements which trigger shear stressdifferential movements which trigger shear stress

Presence of fractures due to reactivation  of prePresence of fractures due to reactivation  of pre--existing faultsexisting faults

Vertical and Horizontal movements Vertical and Horizontal movements 
Accelerated Subsidence due to unloading of Accelerated Subsidence due to unloading of overpressuredoverpressured shale shale 

Loading, compaction of soil and land settlement due to weight ofLoading, compaction of soil and land settlement due to weight of mud mud 

Flooding due to:Flooding due to:
BundwallBundwall Sliding and collapseSliding and collapse

Unstable and critical as they were constructed in emergency situUnstable and critical as they were constructed in emergency situation as ation as 
temporary mud containment made of soil and rock matrixtemporary mud containment made of soil and rock matrix

BundwallBundwall exerting high hydrostatic pressure causing it to crack and collexerting high hydrostatic pressure causing it to crack and collapse apse 
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Vertical and Horizontal  Displacement 26–29 Aug – 17-20 Sept 2006

Need area for overspill mud extrusionNeed area for overspill mud extrusion

Larger area of Larger area of 
overspill is overspill is 
needed if mud needed if mud 
cannot be  cannot be  
managed, managed, 
disposed or disposed or 
controlledcontrolled
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RAILROAD DEXTRAL MOVEMENT at KM 39.2RAILROAD DEXTRAL MOVEMENT at KM 39.2

27 September 2006

mGal

GEOHAZARD RISK AREAS GEOHAZARD RISK AREAS 

Mass Flow Direction/ recharge

Railroad
movement

Microgravity
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Bundwall Section 43 sliding / subsidence

Bundwall fracture on 
Section 43

width 5-10 cm
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The risk of catastrophic collapse  is low but the on going The risk of catastrophic collapse  is low but the on going 
subsidence and lateral movement will continue.  Subsidence is subsidence and lateral movement will continue.  Subsidence is 
up to 3cm / day in parts but mostly around 1cm / day or less.up to 3cm / day in parts but mostly around 1cm / day or less.

Key risks: Gas & water pipeline (shear & subsidence); Rail road Key risks: Gas & water pipeline (shear & subsidence); Rail road 
(shear/ faulting & subsidence); Toll road (subsidence); Relief (shear/ faulting & subsidence); Toll road (subsidence); Relief 
wells (subsidence, shear wells (subsidence, shear casing integrity)casing integrity)

Current work: Simulation using current data and further set of Current work: Simulation using current data and further set of 
GPS measurements, microGPS measurements, micro--seismic and microseismic and micro--gravity to predict gravity to predict 
the shape and condition of the affected area in years to come, the shape and condition of the affected area in years to come, 
ieie 5, 10, 20 or 30 years from now5, 10, 20 or 30 years from now

Monitoring and risk mitigationMonitoring and risk mitigation

Summary Summary –– Part 2Part 2

TerimaTerima KasihKasih
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Backup slidesBackup slides

PorongPorong Delta Depositional RateDelta Depositional Rate
(1938(1938--Present)Present)

ProgradingPrograding
3.5 km in 70 3.5 km in 70 
years (50m/yr) years (50m/yr) 
PorongPorong river river 
debit 75debit 75--
1500m3/sec1500m3/sec
Mud extrusion Mud extrusion 
debit: debit: 
0.6m3/sec0.6m3/sec
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SUMMARIES OF  MUD VOLCANO ANALYSIS SUMMARIES OF  MUD VOLCANO ANALYSIS -- BANJARPAJIBANJARPAJI--11
Analysis of Hazardous Waste Characteristics (the characteristicsAnalysis of Hazardous Waste Characteristics (the characteristics are: are: 
explosive, flammable, reactive, toxic, infectious, and explosive, flammable, reactive, toxic, infectious, and corrosivecorrosive) ) 
Analysis indicates that mud volcano is reactive if it is exposedAnalysis indicates that mud volcano is reactive if it is exposed in in 
extreme condition of PH:extreme condition of PH:<< 2 or pH 2 or pH >>12, while mud pH is 612, while mud pH is 6--7. Other 7. Other 
characteristics are non hazards. So the mud characteristics are non hazards. So the mud hazard level is lowhazard level is low..

TCLP (Toxicity Characteristic Leaching Procedure) tests indicateTCLP (Toxicity Characteristic Leaching Procedure) tests indicate that that 
all parameters are below threshold limit valuesall parameters are below threshold limit values (TLV). So the mud (TLV). So the mud 
is non hazardous waste. is non hazardous waste. 

Toxicity test using LDToxicity test using LD--50 method indicates the mud is 50 method indicates the mud is non non 
hazardous wastehazardous waste..

Toxicity test using LCToxicity test using LC--50 method indicates the mud 50 method indicates the mud almost non toxicalmost non toxic

Note :
Mechanical Analysis of mud volcano indicates that the mud can 
be used as construction material such paving blocks, bricks, 
asphalt hotmix, and concrete blocks.

Analysis with reference of Analysis with reference of KepKep Men LH No. 42 Year 1996 about Men LH No. 42 Year 1996 about 
Threshold Limit Value (TLV) for Waste Water Resulted From Oil & Threshold Limit Value (TLV) for Waste Water Resulted From Oil & 
Gas and Geothermal Activities. For Onshore discharge (7 Gas and Geothermal Activities. For Onshore discharge (7 
parameters),  5 parameters are below TLV, while 2 parameters parameters),  5 parameters are below TLV, while 2 parameters 
(COD and Phenol) are above TLV. (COD and Phenol) are above TLV. For Offshore discharge, all For Offshore discharge, all 
parameters are below TLVparameters are below TLV..

Analysis with reference of SK Analysis with reference of SK GubernurGubernur JatimJatim No. 45 Year 2002 No. 45 Year 2002 
about TLV For Industrial Waste Water and Other Activities in Easabout TLV For Industrial Waste Water and Other Activities in East t 
Java Province, Attachment II, Group III. There are Java Province, Attachment II, Group III. There are 32 parameters 32 parameters 
measured, 27 parameter are below TLVmeasured, 27 parameter are below TLV, while 5 parameters , while 5 parameters 
(TSS, TDS, BOD, COD, and Phenol) are above TLV(TSS, TDS, BOD, COD, and Phenol) are above TLV

SUMMARIES OF FORMATION WATER ANALYSIS SUMMARIES OF FORMATION WATER ANALYSIS -- LUSILUSI

Note :

KLH: After treatment, the formation water can be discharged to 
nearby river or to sea.
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Baseline Analysis of water in Kali Baseline Analysis of water in Kali PorongPorong refer to PP RI No. 82 Year refer to PP RI No. 82 Year 
2001 about Management of Water Quality and Control of Water 2001 about Management of Water Quality and Control of Water 
Pollution, Group III. There are 33 parameters, 25 parameters arePollution, Group III. There are 33 parameters, 25 parameters are
below TLV, while 8 parameters (Cu, Zn, below TLV, while 8 parameters (Cu, Zn, PbPb, Nitrite, BOD, COD, , Nitrite, BOD, COD, 
Detergent, and Phenol) are above TLV.Detergent, and Phenol) are above TLV.

Conclusion : Baseline of water in Kali Conclusion : Baseline of water in Kali PorongPorong indicates above TLV indicates above TLV 
for the parameters: Cu, Zn, for the parameters: Cu, Zn, PbPb, Nitrite, BOD, COD, Detergent, and , Nitrite, BOD, COD, Detergent, and 
Phenol.Phenol.

Note :Note : There are industries along the Kali There are industries along the Kali PorongPorong

SUMMARIES OF BASELINE ANALYSYS OF SUMMARIES OF BASELINE ANALYSYS OF WATER IN KALI PORONGWATER IN KALI PORONG
( ( ±± 3 KM FROM BANJARPAJI3 KM FROM BANJARPAJI--1)1)


