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Appendix 11
Shadow Flicker Modelling

Study and Summary of
Results
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Principles Used in Early Site Layout Design

iKnow your Buildable Area (BA)
Tt Any regulations that exist
tResponsible development
T Active stakeholder engagement
TUse of local PETA maps for land use, forestry, population
density, spatial planning, strategic zones, geology, natural
disasters, administration, etc.

1Know your terrain and site area
TUse of high resolution 2.5 m terrain contours - aids in
undertaking conceptual design of roads to minimise impact
on surrounding paddy fields
TUse of high resolution satellite imagery zaids in identifying |
sensitive receptors = R e —

Noise and shadow modelling need to feature
T 8VH RI '"19Wih§ikarmer shadow modelling modules
to assess impact according to industry best practice
guidelines and comply with regional requirements

N,
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World Bank Group Guidelines

- ENVIRONMENTAL, HEALTH, AND SAFETY GUIDELINES
] WIND ENERGY
August 7, 2015
WORLD BANK GROUP
e .

ENVIRONMENTAL, HEALTH, AND SAFETY GUIDELINES FOR
WIND ENERGY

3. The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents
with general and industry-specific examples of Good International Industry Practice (GIIP).1 When
one or more members of the World Bank Group are involved in a project, these EHS Guidelines
are applied as required by their respective policies and standards. These industry sector EHS
Guidelines are designed to be used together with the General EHS Guidelines document, which
provides guidance to users on common EHS issues potentially applicable to all industry sectors. ”

%. The EHS Guidelines for wind energy include information relevant to environmental, health, and
safety aspects of onshore and offshore wind energy facilities. It should be applied to wind energy
facilities from the earliest feasibility assessments, as well as from the time of the environmental
Impact assessment, and continue to be applied throughout the construction and operational
phases. Annex A contains a full description of industry activities for this sector. EHS issues
associated with the construction and operation of transmission lines are addressed in the EHS
Guidelines for Electric Transmission and Distribution. ~

PAGE 2
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Shadow Flicker Guidelines

tWhat is shadow flicker?
36 K D GficKer occurs when the sun passes behind the wind turbine and s )
casts a shadow. As the rotor blades rotate, shadows pass over the same By
point causing an effect termed shadow flicker. Shadow flicker may become
a problem when potentially sensitive receptors (e.g., residential properties,
workplaces, learning and/or health care spaces/facilities) are located
nearby, or have a specific orientation to the wind energy facility.

Potential shadow flicker issues are likely to be more important in higher
latitudes, where the sun is lower in the sky and therefore casts longer Figure 1: Shadow Flicker Calculation
shadows that will extend the radius within which potentially significant
shadow flicker impact will be experienced.
o Inan equatorial latitude such as that in South Sulawesi, this
impact is minimised

1Shadow Flicker Modelling

Where there are nearby receptors, commercially available software can be
used to model shadow flicker in order to identify the distance to which
potential shadow flicker effects may extend. The same software can |
typically also be used to predict the duration and timing of shadow flicker
occurrence under real weather conditions at specific receptors located
within the zone of potential shadow flicker impact. -

o Equis (QHUJ\ KDV PDGH XVH RI '"19 */V 6KDIE

available in the WindFarmer software for modelling Figtll(re 2: Typical WindFarmer Shadow
Flicker Output

N/,
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Shadow Flicker Compliance

1.

2.

Shadow Flicker Guidelines
If it is not possible to locate the wind energy facility/turbines such that neighbouring receptors
experience no shadow flicker effects, it is recommended that the predicted duration of shadow flicker
effects experienced at a sensitive receptor not exceed 30 hours per year and 30 minutes per day on
the worst affected day, based on a worst-case scenario.

In order to assess compliance with the guidelines, shadow flicker should be
modelled and predicted based on an astronomical worst-case scenario, which

is defined as follows:

There is continual sunshine and permanently cloudless skies from sunrise to sunset.

There is sufficient wind for continually rotating turbine blades.

Rotor is perpendicular to the incident direction of the sunlight.

Sun angles less than 3 degrees above the horizon level are disregarded (due to likelihood for
vegetation and building screening).

Distances between the rotor plane and the tower axis are negligible.

Light refraction in the atmosphere is not considered.

H H+ H+ +H

H +H

Equis Energy has made use of the aforementioned astronomical worst-case
scenario to model and predict shadow flicker from each turbine on identified
receptors from high resolution up-to-date satellite imagery.
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Final 20 Turbine Layout with Shadow Flicker Map +Worst Case Modelling

Tolo | Wind Farm | Legend

* .
Final 20 WT G Layout showing annual shadow fiicker 5 30 hours/year shadow flicker contour
contours from turbines 40+ hours/year shadow flicker contours
_ Final 20 WT G locations
Shadow Flicker at closest receptor: Receptors compliant with PPA and local regulations

140 hours/year based on: ( - R.eceptors compliant with World Bank Guidelines
There is no cloud cover for the full year o (7 <> Site Boundary
The turbines are rotating 100% of the time - Tolo 120m Met Mast
in a year .
No limit to human perception of shadow
flicker is considered
Rotor plane perpendicular to the position of
the sun, continuously

e d/«t-an i
@
Google Earth

L 210 {1y LIS % &,"H"“ J * ‘0: .'-.':l..“._"\ :.‘ 4
& o : / o Tamanroyaf’I b VPev N

4 km

-

15. Final 20 turbine layout with assessed shadow flicker levels from turbines with sensitive receptors based on worst case modelling
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Jeneponto Cloud Cover and Long Term Wind Speed Frequency
Distributions

4.2.3 Hub-height wind speed and direction distributions

Cloud and Humidity
The: lang~b2rm wing spe=d and dirscddon dismibutdons sere scaled to the prediced long-term hub helght
wird speeds; this was canducdoed on a directional bass, as desoibsd Im Appendbx C.

The kang-tarm fub-Reight wing rase and wind spasd histagram for Mast 1 sng Lidsr 1 at 2 hub haignt of
135 m =re shown In Figurze -3,

Jeneponto, South Sulawesi

Average Cloud and Humidity (%)

FMeab I ag 1XS

Zoom 6m YTD 1y Al

I I I I I I I I I I I I I =7 :

Dec'15 Jan'16 16 Mar "16 Apr'le Ma Jun'1s Jule Aug 'l Sep'l6 16 Nov '16 Dec'l6 - A et o

S e DuR A NSy 4
Cloud (%) @ Humidity (%)
% T

Cloud cover for 2016 at Jeneponto, South Sulawesi (Source:

worldweatheronline.com)
Cloud Cover —.

Flgure 4-3 Maszk 1 and Lidar 1 long-term freguency distributlon and wind rose at b helght

T Based on third party remote sensing based cloud observations
T All sources indicate annual cloud cover at Tolo | site of 28 +30%

4,2.4 Vertical extrapolation uncertainties

Tabl= 4-7 presenis the weriical sxtrapoiztion uncertainti=s =skimated for the sit=. Appencdix C prosdidss &
discussion of vertical extrapeiatian uncertaintias ang how they are datermined.

Wind Speed Frequency Distribution

¥ DNV GL long term wind speed frequency distribution estimates  _ —
that turbines will only rotate for 87% of the time assuming 100% g '
availability or 84% of the time in a year assuming warranted Long term hub height wind speed frequency distribution at

availability of 97% mast location and LIDAR (Source: DNV GL)

N7,
3
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Final 20 Turbine Layout with Shadow Flicker Map +Realistic Modelling

\_./ .
Tolo | Wind Farm ERgenc
Final 20 WTG layout showing annual shadow flicker g +» 30 hours/year shadow flicker contour
contours from turbines < 40+ hoursfyear shadow flicker contours
® Final 20 WT G locations
Shadow Flicker at closest receptor: @ Receptors compliant with PPA and local regulations
84 hours/year O Receptors compliant with World Bank Guidelines
~r Site Boundary
M Tolo 120m Met Mast

o,
~ia
“an tos

(O)
Google Earth

Tlamanroya
e Akm

&

. Final 20 turbine layout with assessed shadow flicker levels from turbines with sensitive receptors
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Shadow Flicker Modelling Result

Worst case scenario 1! Realistic scenario

Sensitive Distance from Total No. of days Total Total No. of days Total

receptor | the nearest annual with annual annual with annual Remarks (Current receptor conditions)

no. Ware hours > 30 |exceedance| hours > 30 Totﬁloir:;lual hours > 30 |exceedance| hours > 30
hours per |of 30 min per| minutes per hours per [of 30 min perl minutes per

year? EV day? year? day day?

550m Houses with no window facing the shadow
from WTGO1 56.0 26.0 65 14.8 33.9 3.9 37 2.2 direction.

595m Natural barrier (trees) covering houses in
from WTG02 20 42.0 9 165 433 135 39 53 the shadow direction.

540m
from WTGO3 76.0 46.0 82 29.7 46.0 16.0 53 10.3

520m The houses are either equipped with
- from WTGO03 520 220 > 182 1.4 14 45 1.2 awning or trees in the shadow direction.

440m
from WTG04 66.0 36.0 66 26.5 39.9 9.9 49 7.3

515m Natural barrier (trees) covering houses in
- from WTG04 °8.0 280 67 215 1 51 >1 3.9 the shadow direction.

675m The houses do not have windows facing the
7 44.0 14.0 36 6.0 26.6 0.0 0 0.0 shadow direction or even if some have,

from WTGO05 . . .

those are equipped with awning.

370m The houses are either equipped with
_ from WTGO7 140.0 LY 149 e 84.7 e o7 o awning or trees in the shadow direction.

405m Natural barrier (trees) covering houses in
- from WTGO07 62.0 32,0 66 138 875 75 29 3.2 the shadow direction.

490m The houses are either equipped with
from WTG16 89.0 R 95 el 538 28 44 L awning or trees in the shadow direction.

Notes:

1. Astronomicalworst-FDVH VFHQDULR DV GHILQHG LQ WKH ,)& (+6 *XLGHOLQHV IRQ 'L9Q G&/{gndRaineksbitvvaieEHH Q XV |
2. Hours in a year for which the shadow flicker at the receptor is greater than 30 hours.
3. Sum of hours per day in a year for which the shadow flicker is greater than 30 mins per day at the receptor.

& EQUIS ENERGY
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Conclusions for the Final 20 WTG Layout: Shadow Flicker Modelling

Shadow Flicker Modelling

1

T
t
t
t

Conducted based on worst case assumptions:

There is no cloud cover for the full year

The turbines are rotating 100% of the time in a year

No limit to human perception of shadow flicker is considered
Rotor plane perpendicular to the position of the sun, continuously

Using the worst case assumptions:

t
t

+

Layout is largely compliant with World Bank Guidelines of no more than 30 hours/year of shadow flicker at receptors

11 out of 57 groups of receptors have shadow flicker greater than the World Bank Guideline with 10 out of the 11 with
shadow flicker levels of 40-90 hours/year

Worst case shadow flicker at closest receptor to layout is 140 hours/year

Shadow Flicker Impact Assessment  xRealistic Impact

+

t
1
+

Cloud cover of 28% results in a 28% reduction of shadow flicker impact

Wind turbines rotating for 84% of the year, results in a 16% reduction of shadow flicker impact
10 out of 57 groups of receptors will now have shadow flicker levels of 30-54 hours/ year
Worst case shadow flicker at closest receptor to layout is now 84 hours/year

PAGE 9



Shadow Flicker Impact (Baseline): Receptor Group 1 - 4

ki

-~ No window in the shadow direction

Looking west from TO.03 <4+—

Looking northeast from TO.01 Looking east from TO.01

House with awning

Looking northwest from TO.03

Natural barrier (tree covers)

Looking east from TO.01 Looking east from TO.02

Legend

&% 30 hoursiyear shadow ficker contour

a0+ hoursiyear shadow ficker contours

® Final 20 WTG locatons

@ Receptors compiant with PPA and local regulations

© Receptors complant with Workl Bark Gudelnes
Ste Boundary

B Tolo 120m Met Mast

Tolo | Wind Farm

Final 20 WTG layout showing anncal shadow ficker
contours from urtines

Looking east from TO.03 Looking east from TO.03

& EQUIS ENERGY
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Shadow Flicker Impact (Baseline): Receptor Group 5 - 7

Looking east from TO.04 Looking east from TO.04

Decent tree covers-:

Looking east from TO.04 Looking east from TO.04

Tolo | Wind Farm / Loamnd

Final 20 WTG layout showing annial shadow ficker <+ 30 hourslyear shadow ficker contour

contours from lurtines & 40+ hoursiyear shadow ficker contours

® Final 20 WTG locatons

@ Receptors compliant with PPAand locsl regulstions

© Receptors complant with Workd Bank Gudelines
Ste Boundary

B Tolo 120m Met Mast

Houses with awning

Looking east from TO.05 Looking east from TO.05

N,
& EQUIS ENERGY
PAGE 11 N EQ .



Shadow Flicker Impact (Baseline): Receptor Group 8 - 10

Looking west from TO.07

2
- (6 SRRt
~‘Natural-barrier(tree covers)

Looking east from TO.07

Tolo | Wind Farm Lagend
Final 20 WTG layout showing annual shadow ficker <+ 30 hoursiyear shadow flicker contour
contours from lurtines & 40+ hoursiyear shadow ficker contours
® Final 20 WTG locatons
@ Receptors compiant with PPAand local reguiations
© Receptors compiant with Workd Bank Gudelnes
% SteBoundary
B Tolo 120m Met Mast

House with awning

e

Looking southwest from TO.15

Looking northwest from TO.16

& EQUIS ENERGY
PAGE 12



Shadow Flicker Impact (Baseline) +Conclusion

T Majority of receptor was observed to have no windows facing the shadow direction of the turbines. Even if
the house is observed to have windows, the shadow flicker impact should not be a concern because the

house is equipped with awning.

T There were also observed existing natural barrier in the form of trees covering the receptor group area
which is considered to be able to reduce shadow flicker impact.
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Shadow Flicker Impact Mitigation

Foreword

It should be understood that shadow flicker is considered an environmental 'nuisance’, rather than medical risk, as there is
insufficient evidence to indicate that shadow flicker causes health problems. Thus, the first mitigation of this impact is to provide
appropriate, frequent socialization / publication regarding the cause and effect of shadow flicker from wind turbines. This is
important to avoid any complaints / claims / grievances being addressed to the company on the basis of medical / health
problems as such grievances shall be rejected.

Mitigation Strategy
The following steps have and will be taken by EBJ in order to eliminate the cause and / or mitigate the impact of shadow flicker on
project stakeholders, primarily being the surrounding communities and residences:

1. Siting - Wind turbines have been sited according to the World Bank / IFC Guidelines in order to ensure shadow flicker is
below 30 hours per year at all potential sensitive receptors, where possible, while maintaining economic viability of the Project.

2. Monitoring & Grievance Reporting - This measure is considered applicable to residences located at a distance
greater than that which shadow flicker modelling indicates could generate up to 30 hours per year, the threshold limit of the
World Bank - Wind Energy EHS Guideline. Should any complaint be raised to the company, a robust grievance mechanism
will be implemented. This includes the investigation of complaints using video during claimed occurrences of shadow flicker. A
hotline number for grievances to be raised with EBJ will be disclosed to the community, for ease of reporting.

3. Visual Screening (Natural) - Potential sensitive receptors, for which shadow flicker modelling indicates could exceed 30
hours per year, will be assessed to ascertain the extent of existing natural visual screening in place. If current natural visual
screening is considered insufficient, EBJ will plant trees, grow hedges etc. at suitable areas around receptors to minimise
shadow flicker impact.

PAGE 14



Shadow Flicker Impact Mitigation

4. Visual Screening (Architectural / Structural) - If grievances are received or if natural visual screening at potential
sensitive receptors are found to be insufficient, EBJ will implement architectural / structural screening such as the installation
of blinds, window shades, window tinting, awnings or fences at affected receptors to further minimize the effect of shadow
flicker.

5. Compensation - If shadow flicker mitigation through natural or architectural / structural visual screening methods are found
to be insufficient, EBJ will provide compensation to affected receptors based on assessment of the economic impacts of
shadow flicker, and taking into consideration the residual impact of shadow flicker following mitigation through alternative
means (outlined above). A socioeconomic census has been undertaken at sensitive receptors prior to construction of the wind
farm to support application of any compensation process.

6. Relocation - If visual screening, both natural and architectural / structural, and compensation methods fail to mitigate
shadow flicker impact at sensitive receptors, EBJ will facilitate relocation. Any relocation will take into account the standards /
principles stipulated in IFC PS-5 regarding resettlement. This includes the undertaking of a socioeconomic census prior to
construction of the wind farm. Any replacement of land or residences, including farmland if necessary, will be provided by EBJ.
However, the project will not be responsible for any affected settlements constructed after the commencement of wind farm
construction. It is not expected that relocation or resettlement will be required to mitigate shadow flicker impacts for the
Project.
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Appendix 12
Laboratory Results of Water

Quality and Air Quality
Assessment
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KEMENTERIAN KETENAGAKERJAAN R.I.

® DIREKTORAT JENDERAL
’,‘ PEMBINAAN PENGAWASAN KETENAGAKERJAAN
..\ \C DAN KESELAMATAN DAN KESEHATAN KERJA
oo BALAI BESAR PENGEMBANGAN

KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : hitp://www.naker.go.id

M

LAPORAN HASTL UJI
No.: N.8@44/AS/LHU/BBK3-MKS/III/2016

Jenis Contoh ¢ Air Sungai

Nama Pelanggan : PT. Energi Bayu Jeneponto

Alamat : Kabupaten Jeneponto

Tanggal/Jam Sampling : 12 Maret 2016 /09.15 Wita
Tanggal/Jam Penerimaan : 18 Maret 2016 /09.05 Wita
Lokasi/Titik Pengambilan : Air Sungai saluran irigasi primer

Dusun Sunggumanai Kec. Turatea Al

Titik Koordinat :
[CONFIDENTIAL INFORMATION DELE]

setelah dilakukan pengujian diperoleh hasil sebagail berikut:

NO. PARAMETER SATUAN 5353 HASIL SPESIFIKAST METODE
A. FISIKA

1 Temperatur ys deviasi 3 28 Termometrik

2 Residu Terlarut (TDS) mg/L 1eee 364 Gravimetrik

3 Residu Tersuspensi (TSS) mg/L 59 16,0 Gravimetrik

B. KIMIA

4 pH - 6 -9 7,3 elektrometrik

5 BODs mg/L 3 1,044 Titrimetrik

6 | cop mg/L 25 5,493 Titrimetrik

7 Do mg/L 4 6,993 Titrimetrik

8 Total Fospat sbg P mg/L 0,2 9,333 Spektrofotometrik
9 Amoniak Bebas (NH;-N) mg/L (-) 0,057 Spektrofotometrik
C. | LOGAM TERLARUT i

10 | Kadmium (Cd) mg/L 8,01 <0, 0054 SNI 6989.16:2009
11 | Khrom VI (Cr®") mg/L 9,05 e Spektrofotometrik
12 Khrom (Cr) mg/L (=) <9,0043 SNI 6989.17:2009
13 | Tembaga (Cu) mg/L 9,02 <98,0001 AAS-Flame

14 | Besi (Fe) mg/L (-) 9,018 Spektrofotometrik
15 Timbal (Pb) mg/L 2,03 <0,0074 SNI 6989,8:2009
16 | Mangan (Mn) mg/L (<) <8, 0001 AAS-Flame

17 | Seng (Zn) mg/L 2,05 <@,06801 AAS-Flame

18 Khlorida (C1) mg/L {-) 5,538 Titrimetrik

19 Sulfat mg/L (-) 27,468 SNI 6989,20:2009
20 | Klorin bebas (Cl;) mg/L 9,03 0,18 Titrimetrik

D. | MIKROBIOLOGI

21 | Total Coliform Iml/100 ml 5000 156 MPN

E. | KIMIA ORGANIK

22 LMinyak dan Lemak pg/L 1000 e Gravimetrik

cet 2016

Manajer Teknik, Manajer

'_’/ v
M. Ismail, ST. M.Kes SKM. M.Kes
NIP 19661212 198303 1 007 NIP 19650327 19883 1 002
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KEMENTERIAN KETENAGAKERJAAN R.I.
DIREKTORAT JENDERAL

PEMBINAAN PENGAWASAN KETENAGAKERJAAN
DAN KESELAMATAN DAN KESEHATAN KERJA

BALAI BESAR PENGEMBANGAN
KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : http://www.naker.go.id

LAPORAN HASIL UJI
No.: N.@845/AS/LHU/BBK3-MKS/II1/2016

Jenis Contoh

Nama Pelanggan

Alamat

Tanggal/Jam Sampling
Tanggal/Jam Penerimaan
Lokasi/Titik Pengambilan

: Air Sungai

: PT. Energi Bayu Jeneponto

: Kabupaten Jeneponto

: 12 Maret 2016 /909.30 Wita

: 18 Maret 2016 /09.85 Wita

: Air Sungai saluran irigasi
Kec. Turatea A2

: [CONFIDENTIAL INFORMATION DELET

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

sekunder Bontoma’tene

Titik Koordinat

NO. PARAMETER SATUAN :SKTz HASTL SPESIFIKASI METODE
A. FISIKA

1 | Temperatur c deviasi 3 28 Termometrik

2 Residu Terlarut (TDS) mg/L 1000 128 Gravimetrik

3 Residu Tersuspensi (T1SS) mg/L 50 31,6 Gravimetrik

B. KIMIA

4 pH - 6 -9 75 Elektrometrik

5 BOD; mg/L 3 1,082 Titrimetrik

6 copD mg/L 25 5,692 Titrimetrik

7 DO mg/L 4 6,588 Titrimetrik

8 Total Fospat sbg P mg/L 0,2 9,291 Spektrofotometrik
9 Amoniak Bebas (NH:-N) mg/L {-) 9,157 Spektrofotometrik
C. LOGAM TERLARUT

10 Kadmium (Cd) mg/L 8,01 <8,0054 SNI 6989.16:2009
11 | Khrom VI (Cr®) mg/L 8,05 ] Spektrofotometrik
12 | Khrom (Cr) mg/L (-) <0,0043 SNI 6989.17:2009
13 | Tembaga (Cu) mg/L 0,92 <9,0001 AAS-Flame

14 | Besi (Fe) mg/L (-) 9,238 Spektrofotometrik
15 Timbal (Pb) mg/L 9,03 <@,060874 SNI 6989.8:2009
16 | Mangan (Mn) mg/L (=) <8, 9001 AAS-Flawe

17 | Seng (Zn) mg/L 0,05 <0,0981 AAS-Flame

18 | Khlorida (C1) mg/L (-) 4,260 Titrimetrik

19 Sulfat mg/L (-) 28,5904 SNI 6989,20:2009
20 | Klorin bebas (C1,) mg/L 0,03 8,40 Titrimetrik

D. MIKROBIOLOGL

21 | Total Coliform Iml/108 ml 5600 216 MPN

E. KIMIA ORGANIK

22 | Minyak dan Lemak ug/L 1000 e Gravimetrik

Makassar, 29 Maret 2016

Manajer Teknik, Manajer Mu

(& 7

S -
Suyantd, SKM. M.Kes

M. Ismail, ST. M.Kes
NIP 19601212 198303 1 007 NIP 19650327 198803 1 062
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KEMENTERIAN KETENAGAKERJAAN R.1.
DIREKTORAT JENDERAL

Q‘/ PEMBINAAN PENGAWASAN KETENAGAKERJAAN
o

\. DAN KESELAMATAN DAN KESEHATAN KERJA
2 BALAI BESAR PENGEMBANGAN
KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tlp. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : http://Awww.naker.go.id

LAPORAN HASIL UJTI

No.: N.9046/AS/LHU/BBK3-MKS/III/2016

Jenis Contoh : Air Sungai

Nama Pelanggan : PT. Energi Bayu Jeneponto

Alamat : Kabupaten Jeneponto

Tanggal/Jam Sampling : 12 Maret 2016 /10.25 Wita
Tanggal/Jam Penerimaan ¢ 18 Maret 2016 /©9.@5 Wita
Lokasi/Titik Pengambilan . Air Sungai saluran irigasi sekunder

Kel. Empong Utara Kec. Binamu A3

Titik Koordinat . 1
[CONFIDENTIAL INFORMATION DELE

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

NO. PARAMETER SATUAN e HASIL SPESIFIKASI METODE
A, FISIKA

1 | Temperatur G deviasi 3 29 Termometrik

2 Residu Terlarut (7DS) mg/L 1660 248 Gravimetrik

3 Residu Tersuspensi (TSS) mg/L 50 8,4 Gravimetrik

B. KIMIA

4 pH - 6 -9 7,4 Elektrometrik
5 BOD; mg/L 3 1,028 Titrimetrik

6 CoD mg/L 25 5,411 Titrimetrik

7 Do mg/L 4 7,221 Titrimetrik

8 Total Fospat sbg P mg/L 9,2 ] Spektrofotometrik
9 Amoniak Bebas (NH:-N) mg/L (-) 9,051 Spektrofotometrik
C. | LOGAM TERLARUT

i@ Kadmium (Cd) mg/L 2,01 <8,0054 SNI 6989.16: 2009
11 | Khrom VI (Cr®™) mg/L 8,05 ] Spektrofotometrik
12 Khrom (Cr) mg/L (-) <0,0043 SNI €989.17:2009
13 | Tembaga (Cu) mg/L 0,82 <9,0001 AAS-Flame

14 | Besi (Fe) mg/L (=) 0,829 Spektrofotometrik
15 | Timbal (Pb) mg/L 0,03 <8,0074 SNI 6989.8:2009
16 $ Mangan (Mn) mg/L (-) <9,0081 AAS-Flame

17 | seng (2Zn) mg/L 9,85 <9,0001 AAS-Flame

18 | Khlorida (C1) mg/L (-) 4,345 Titrimetrik
19 : Sulfat mg/L (=) 48,798 SNI 6989,20:2009
26 | Klorin bebas (Cl,) mg/L 0,03 9,05 Titeimetrik
D. MIKROBIOLOGI

21 | Total Coliform Jml/10@ ml 50890 224 MPN

Es l KIMIA ORGANIK

22 | Minyak dan Lemak ug/L 1000 -] Gravimetrik

Makassar, 29 Maret 2016
Manajer Teknik, Manajer M
—— -
M. Ismail, ST. M.Kes Suyanto, SKM. M.Kes

NIP 19661212 198303 1 607 NIP 19650327 1988063 1 002

Page3 of 5 F/5.10.3/BBK3-MKS




KEMENTERIAN KETENAGAKERJAAN R.I.
DIREKTORAT JENDERAL
PEMBINAAN PENGAWASAN KETENAGAKERJAAN

DAN KESELAMATAN DAN KESEHATAN KERJA
BALAI BESAR PENGEMBANGAN

KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : hitp:/Awww.naker.go.id

LAPORAN BASIL U3IX

No.: N.2@47/AS/LHU/BBK3-MKS/III/2016

Jenis Contoh

Nama Pelanggan

Alamat

Tanggal/Jam Sampling
Tanggal/Jam Penerimaan
Lokasi/Titik Pengambilan

Titik Koordinat

: Air Sungai

: PT. Energi Bayu Jeneponto

Kabupaten Jeneponto

: 12 Maret 2016 /10.45 Wita
: 18 Maret 2016 /09.05 Wita

: Air Sungai saluran irigasi tersier
Kel. Empong Selatan Kec. Binamu A4

| [CONFIDENTIAL INFORMATION DELE

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

NO. PARAMETER SATUAN mg HASIL SPESIFIKASI METODE
A. FISIKA

1 Temperatur o deviasi 3 29 Termometrik

2 Residu Terlarut (TDS) mg/L 1000 174 Gravimetrik

3 Residu Tersuspensi (TSS) mg/L 50 14,8 Gravimetrik

B. | KIMIA

4 | pH - 6 -9 7,3 Elektrometrik
5 | BODs mg/L 3 1,071 Titrimetrik

6 | cop mg/L 25 5,636 Titrimetrik

7 |po mg/L 4 6,453 Titrimetrik

8 | Total Fospat sbg P mg/L 0,2 9,502 Spektrofotometrik
9 | Amoniak Bebas (NH:-N) mg/L (-) 8,244 Spektrofotometrik
C. | LOGAM TERLARUT

10 | Kadmium (Cd) mg/L 8,01 <@, 08054 SNI 6989.16:2089
11 | Khrom VI (Cr®) mg/L 8,05 0 Spektrofotometrik
12 | khrom (Cr) mg/L (-) <6,0043 SNI 6989.17:2009
13 | Tembaga (Cu) mg/L 9,02 <9, 0001 AAS-Flame

14 | Besi (Fe) mg/L (-) 9,052 Spektrofotometrik
15 ; Timbal (Pb) mg/L 2,03 <9,0074 SNI 6989.8:2009
16 ' Mangan (Mn) mg/L (-) <0, 0001 AAS-Flame

17 | Seng (Zn) mg/L 2,05 <6,06001 AAS-Flame

18 | Khlorida (C1) mg/L -) 9,426 Titrimetrik

15 ; Sulfat mg/L (-) 38,9084 SNI 69895,20:2089
20 | Klorin bebas (C1;) mg/L 9,03 0,14 Titrimetrik

D. | MIKROBIOLOGI

21 | Total Coliform Iml/100 ml 5000 148 MPN

E. “ KIMIA ORGANIK

22 | Minyak dan Lemak ug/L 1000 e Gravimetrik

Manajer Teknik,

M.

NIP 19601212 198383 1 007
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Makassar, 29 Maret 2016
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KEMENTERIAN KETENAGAKERJAAN R.I.

DIREKTORAT JENDERAL

PEMBINAAN PENGAWASAN KETENAGAKERJAAN
DAN KESELAMATAN DAN KESEHATAN KERJA

BALAI BESAR PENGEMBANGAN
KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : hitp//www.naker.go.id

LAPORAN HASIL UJI

No. :N.9126/ULS/LHU/BBPK3-MKS/IV/2016

Jenis Contoh

Nama Pelanggan
Alamat

Tanggal/Jam Pengambilan

Tanggal/Jam Penerimaan

Lokasi/Titik Pengambilan

Titik Koordinat

: Udara Lingkungan Sekitar

: PT. Bayu Energi Jeneponto (PLTB Jeneponto)

: Kabupaten Jeneponto
: 96 April 2016/13.00 - 14.00 Wita
: ©8 April 2016/09.30 Wita

: Sekitar Tower Dusun Ujung Boni

Desa Kayu Uloe Timur, Kecamatan Turatea

: [CONFIDENTIAL INFORMATION DELE

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

NO. PARAMETER SATUAN 33#3 HASIL | SPESIFIKASI METODE
1. | Sulfur Dioksida ( SO, ) pg/Nm’ 908 15,630 SNI 19-7119.7-2085
2. | Nitrogen Dioksida ( NO, ) pg/Nm’ 400 17,800 SNI 19-7119.2-2005
3. | Karbon Monoksida ( CO ) pg/Nm’ 30000 | 1946,830 Spektrofotometrik
4. | Partikel ( TSP ) ug/Nm? 230 182,00 Direct Reading
5. | Pb ( Timah Hitam ) pug/Nm’ 2 0,019 AAS-Flame

6. | Amoniak (NH;) ppm 2 2,018 Spektrofotometrik
Manajer Teknik, Ma je;/
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KEMENTERIAN KETENAGAKERJAAN R.I.

DIREKTORAT JENDERAL

PEMBINAAN PENGAWASAN KETENAGAKERJAAN
DAN KESELAMATAN DAN KESEHATAN KERJA

BALAI BESAR PENGEMBANGAN
KESELAMATAN DAN KESEHATAN KERJA

Jin. KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : http://www.naker.go.id

LAPORAN HASIL UJTI

No. :N.©127/ULS/LHU/BBPK3-MKS/IV/2016

Jenis Contoh

Nama Pelanggan
Alamat
Tanggal/Jam Pengambilan

Tanggal/Jam Penerimaan
Lokasi/Titik Pengambilan
Titik Koordinat

: Udara Lingkungan Sekitar

: Kabupaten Jeneponto
: @6 April 2016/14.30 - 15.30 Wita
: 98 April 2016/09.30 Wita

: PT. Bayu Energi Jeneponto (PLTB Jeneponto)

: Dusun Mangongi, Kecamatan Kelara

B [CONFIDENTIAL INFORMATION DELE

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

NO. PARAMETER SATUAN :G';_g ! HASIL | SPESIFIKASI METODE
1. | Sulfur Dioksida ( SO, ) pg/Nm 9@ | 8,667 SNI 19-7119.7-2005
2. | Nitrogen Dioksida ( NO, ) pug/Nm? 400 12,970 SNI 19-7119.2-2005
3. | Karbon Monoksida ( CO ) pg/Nm’> | 30000 | 1603,272 Spektrofotometrik
4. | Partikel ( TSP ) pg/Nm’ 230 130,00 Direct Reading
5. | Pb ( Timah Hitam ) ug/Nm® 2 | 9,026 AAS-Flame

6. | Amoniak (NH;) ppm 2 e,011 Spektrofotometrik
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KEMENTERIAN KETENAGAKERJAAN R.L

® DIREKTORAT JENDERAL
ST PEMBINAAN PENGAWASAN KETENAGAKERJAAN
0‘\ Y DAN KESELAMATAN DAN KESEHATAN KERJA
C A BALAI BESAR PENGEMBANGAN

KESELAMATAN DAN KESEHATAN KERJA

Jin, KH.Abd Jabar Akhsiri No.35 Km. 17 Tip. 0411- 4813186 Fax. 0411-4813018 Makassar
Laman : http://www.naker go.id

LAPORAN HASIL UJTI
No. :N.©128/ULS/LHU/BBPK3-MKS/IV/2016

Jenis Contoh : Udara Lingkungan Sekitar

Nama Pelanggan : PT. Bayu Energi Jeneponto (PLTB Jeneponto)
Alamat : Kabupaten Jeneponto

Tanggal/Jam Pengambilan : 06 April 2016/16.00 - 17.00 Wita
Tanggal/Jam Penerimaan : 08 April 2016/09.30 Wita

Lokasi/Titik Pengambilan : Kelurahan Empong Utara, Kec. Binamu

Titik Koordinat 3l [CONFIDENTIAL INFORMATION DELE

Setelah dilakukan pengujian diperoleh hasil sebagai berikut:

NO. PARAMETER SATUAN ;G#g HASIL | SPESIFIKASI METODE
1. | Sulfur Dioksida ( SO, ) pug/Nm’ 900 16,904 SNI 19-7119.7-2005
2. | Nitrogen Dioksida ( NO; ) pg/Nm® 400 18,135 SNI 19-7119.2-2005
3. ' Karbon Monoksida ( CO ) ug/Nm’ 30000 | 1603,272 Spektrofotometrik

} 4. ::Par'tikel ( TSP ) ug/Nm’ 230 140,00 Direct Reading

]‘ 5. | Pb ( Timah Hitam ) pug/Nm® 2 9,021 AAS-Flame

i 6. gAmoniak (NHs) ppm 2 0,013 Spektrofotometrik

i
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Appendix 13
PT EBJ Environmental,

Social, Health, and Safety
(ESHS) Policy Statement
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